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CEAPTER I
INTRODUCTION

Sinee the launching of the first Russian Spuinlk,
educators, particularly in science and mathematics, have
been subjected to much criticlsms There have been many cries
for an improved curriculum in these flelds, In order to
meet this challenge various groups have been formed and have
taken positive action toward improving the science and math-
ematics curriculum offerings for American hlgh schools,

In mathematics several groups have taken the lead in
preparing new, and in some cases different, course material
in place .or the traditional. Such groups as those involved
in the ¥aryland Project, the University of Illinocis Committes
on School Mathematics, and the 3chool Mathematlics Study
Group have prepared speclal text material for classes in
mathematics fyrom grades seven to twelve. Some of the toplics
are now, but most of them are similiar to those of the trae
ditional course material; however, the presentation and the
point of view are different.’ It 1s hoped that the new
approach to mathematics will increase understanding and
interest for students taking courses inm this field.

e 1o 13ehool ll.thmuuﬁtndy Groupy Eathenatlcs For

» Pe Vo
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Most of this work has been speclifically aimed at the
above average, college bound student, with little attention
being given to the problems of the delow aberage, none
college bound student, That the latter group exliats and
has sosewhat different needs than those of the former group
is recognized by many edusators, ineluding #allorys, Reeve’,
Borris®, Ssusen®, and others. Ssusen makes the following
point:

the time a student reasches the nlnth grade, he
be proficient in those basic mathematical skills

necessary in making, or lesrning to ovaluations,
and ons neoc ov ;

m:. - houu'y “'-ry-fq

theraofore, be p in the ons

to tenth grade, eleventh grade, and twelfth grade puplls,

sonoey, |Liliem David Beeve, Nathemgtios fov M Seomdary

Norris, "Oeneral Nathematics or Algebra for the
Hinth Orade .mhumwum en

Sm: I, Sausen, "A Study of Corrective Mathematiocs
for Rinth Orade in ¥athemstics", (unpubllshed Master's
thesis, Kansas State Teachors College, Emporia, Xansas, 1956).

Spides pe 1e



In general, the mathenatlical needs of ninth grade
pupils have been recognized and are being met by general
mathematics courses. For some this has been adequate; for
meny it is their last course in mathematics. Some may be
motivated to attempt algebra, but those whose baskground is
still insufficient find there is no standard mathematics
course which will it their needs,

I. THE PROBLEM

Statement of the Problem. The purpose of thls study
was to deteruine the value of a second year of gensral

mathematies to students of Olathe High School who are of
below average mental abllity or who have shown an extremely
dow achievement level in mathematies, Among the questions
to be considered were the followingy (1) Using achievement
tests for comparisons, what changee might be expected in the
schievement of the studenta?t; (2) Was this change great
enough to be significant?; (3) Did the grade placement of a
student affect hls reaction and relative success in the
course?; and () What were some student attitudes toward the

value of the course?

Limitations of the Study. This study has been
limited to those students who enrclled in the course of High

School Mathematics at Olathe Nigh School during the school
year 1959-1960. Of these, students who failed to complete



the course have not been considered as in thelr cases
information was not completes

Il, DEPFISITION OF TERME

Mathematicg. Mathematice itself does not necessarlly
identiy a course, but rather it 1s an intangible teram which
in general refers not only to a sequence of courses, but
salso to a philosophy and method, We rind this intangibllity
in the opinion of Courant and Robbins who say:

Wathematics a5 an sion of the human mind

reflsets the sctive the contemplative reason, and
the desire for aesthetle perfection. Its basle elements

generality and indivicamdityel e
This may de compared with the opinion of Reeve who states,
"The term 'mathematics' 1s loosely used and is supposed to
math;llooulyudtﬂ- like 'aritimetic’ and
‘algebra' and sven terms from bigher flelds,"0

The phrase "a second year of general mathsematicas”
will be recognized throughout this study as those mathemate
ical toplca which would bde studled in a rexedial course in
mathenatics, largely aritimetic, with some basiec principles
of aslgebrs and geometry. The calibre of the students
involved in such a course will require that the material be

Tnohud Courant and Herbert Robbins,
Hathematioes?, (London: Oxford University Preas, s Pe XV,

Sreave, op. 2ites Pe e



individual in nature with the students working at various
levels, sppropriate to their. abilities.

Mental Ability, Webster? defines mental as “of or
for the mind or intellect” and ability as "power to do" or
"talent", If these definitions are comblned, mental abllity
may then be defined as "power of the mind to do" or "talent
of the intellect"”. Such definitions indicate a variable
fector which differentiates mental abilities of various
individuals,

Hental ability 1s often discussed in terms of average,
high, and low, Such concepta may be formed through obsere
vation, dbut more often they are formed through the results
of intelligence tests which have been designed to msasure
mental abllity. In general an intelligence teat score of
100 1is considered average. Anything above 120 is consldered
bigh; anything below 80 1s considered low, In this study
below average mental ability will refer to students whose
mental abllity is 90 or below. This group may at times be

refered $o as "aslow learners®,

Achlevement levels Achievement may be defined as the
accomplishment of a feat, ordinarily successfully. In this

'm ? st al. (Ot‘l;i). lobcu:;: I':mlglanm
%ﬁ m?g, eveland: shing
&‘n’l s PPe and 919,
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study achlevement level will refer to a relative position
of achievemeant as measured by a reputable scale. A student
with a low achievement level will be described by (1) a
mathematical grade placement, as measured by the California
Achlevement Test, of one year below the clhircnological grade
placement; (2) consistently low grades, D's and Ps, in
mathematics courses over a perioed of two to four years; or
(3) a percentile rank, as determined by the California
Achlevement Test, of twenty or below,

III. INMPORTANCE OF THE STUDY

Student attitudes vary greatly concerning the relative
importance of mathematics to the high sehool eurriculum.
Cenerally, students interested in mathbematiocs or who have
nover failed a mathematics course will agree that a good
mathematios background 1s necessary, but a student with poor
mathematiocs grades or experisnces wlll advocate only the
bare essentials of arithmetic.l¥ aAttitudes such as the
latter have led Cooley, Oans, Kline, and Wahlert to state:

e » » 208t students who 4o not speclalize in

mathematics leave its study without having acquired

any real understanding of the charscter of the sub-

Joot or its relation to the sciences, the art:,
g}u .nd to knowledge in general. Too oncn
have b t 11ttle more than a variety of

techniques !;n spec branches of mathematics and
thus have acguired

10!"". OpPe _0_1_!0. Ps 24



a narrow, distorted, and hence incorrect view of
mathematics,.ll

One purpose of studying mathematics is to help the
student to better understand the meaning of science, and to
apply methods of the mathematician to dally problems, Any
portion of the subject may seem to be individually useless,
but there are underlying factors whioh apply to many fields
of human knowledge. The purpose is not to make experts of
each general mathematics student, but rather to famlliarize
him with mathematical methods, tools, and skills,

Students who take a gensral mathematics program are
normally of the group interested in vocational training,
Thus another baslc aim of general mathematics 1s to esquip
the student with useful skills for business. 3kills such aa
estimating, making sompariscons, measuring, and countless
others make arlthmetic the "tcol of businessa®. Wilson,
Stone, and Dalrymple make the following estimates:

e e
multiplication, and division, Simple fractions,
pmmtagt:i and interest, if added te the four

fundamen praeo”u, will ralise the percentage to
over 95 per cent,

1lpo111s R. Cooley, st fl" Introduction to
lathmu ti:l;-& Surv&_-hph-nl zing Mathematica (I eas and
8 Relatlons ar slds of Know @ Bostong
e TTTn B Eroyy &£ ’

120!1; M. Wilson, Mildred B. Stone, and Charles 0O,
Dalryuple, Teaching the New Arithmetlic, (New York: ¥MclOraw-
Eill Book Company, Inc., 1939), pPe 7.
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The question arises, "Are the needs of this group of

students belng met?" Reeve indlcates that they are not,

Regardless of individual differences, each student
should be given the opportunity to exercise his ability
in a way which will permit him to achieve his fullest
development, This cannot be done in the majority of
classes in the schools of this eountr{ todn{. It is
this fallure to recognize and to handle individual
differences of abllity among secondary school students,

which glves rise to the large lndign-nrrantod number of
fallures in many school subjecta

Furthermore, Resve quotes Professor D. 5. Babb, Department of
Electrical inglneering, University of Illinols, as saying,

We are sseking a one-track program for all students
- who reach the ninth year with normal competence in
arithmetic through percentage and in intultive gecmetry,
We are not claiming to meet the needs of the students
who arrive in the ninth year with :k;ourth-grtdo or even
sixth-grade mathematlcal maturity,.

In general this also applies to grades ten through twelve.
American schools have adopted the poliey of equal
educational opportunities for all. Conant statess
The American of life affords equal opportunity
for all. OQur public high schools open their doors to
students--brilliant, average, and slow. That's why

most U, S, secondary schools are called 'comprehensive?
high schools. These f1ll three needs: (a) general

education for citizens; (b) a college preparatory
course for students who want to attend a college or
university; and (c¢) a vocational course for stud who

intend to take a job immedlately after graduation.

133“1". Ope 21t.y Pe 57.

1
Ibld., p. bkO, oitingdn Bperizental Nigh so

5Ethggg§§eg a report by Professor D, S5
v;z; y éf'%fffﬁ:t-. Urbana, Illinois, zlides 3 and 4,
PPe -

ls'ﬁigh Schools . « « Us 8. A.", fonlor Scholastie
7h:12-23, Pebruary 13, 1959. ’ ’



In the field of mathematics this means that teachers and
educators have a duty to perform; that 1z to impart a
competent knowledge of mathematics to all students at theilr
various abllity levels. "The abstractions of arithmetic,
the techniques with numbers, and the concepts and under-
standings involved with number symbolism are not llnplo.’lb
Thus a general mathematics program should be provided for
the student who i1s unprepared in arithmetic for the tra=-
ditional algebra course,

In a report on plans for postesar mathematics the
Joint Coumission on Mathematios made the following comments:

I. The school should insure mathematical literacy
to all who can poasibly achieve it.

1I, We should differentiate on the basis of needs,
without stigmatizing any group, and we should provide
new and better courses for a hlgh fraction of the
schools' population whose mathematical needs are not
well met in the traditional sequential courses,

IlI. We need a completely new approach to the
problem of the so-called slow learning student., ..

IV. The teaching of arlithmetic can be and should be
laproved,

Ve mlfoqnonnn courses should be greatly
improved.

The lmportance of these suggestions applles as strongly
today as 1t did rifteen years ago when they were made,

16!. C. Christofferson, "Who Sald 'Siaple
Arithmetic'?", NEA Journal, 48:51-2, January 1959,

17"!'11'“ Report of the Commission on Post-War Plans",
The Mathematics Teasher, 27:226-232, Hay 1944.



CHAPTER II
REVIEW OF THE LITERATURE

Thia study epproached the related literature with a
dual purpose: (1) to survey briefly some toplcs closely
related to the study and (2) to review three former studles
which are related to thls study.

I. RELATED TOPICS

Importance of mathemstics. The rapld development of
science, industry, and commerce in the past quarter century

has expanded the value of mathematiss to the high school
student. Opportunities for mathematiclans are numerous, and
as a result an inereasing number of students are enrolling
in advanced uthmti‘oa courses. Students from lower ability
levels are begilnning to realize the importance of a good
mathematical background and are asking for courses which
will fit thelr needs, Flgure 1 gives an indlication of the
percentage of students who complete mathematics courses in
high school by the number of years completed., It is signif-
icant that only l.9 per cent of the high school graduates in
1957 had not completed a course in mathematics while in
high schoeol.

How 1s high school mathematics important to the
student? In a previous discussion concerned with the
importance of this atudy the value of mathematlics to the
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below~average student was diacuuod.l To the above average
student mathematics presents a varlety of opportunities,
Figure 2 indicates some of these opportunities and indicates
which mathematics courses are needed for background work.

2 years 25.6%
35.2%

__None 1 .9%

FIGURE 1
YEARS OF HIGH SCHOOL MATHEMATICS COMPLETED
BY 1957 HIGH SCHOOL GRADUATES
(FROM SENIOR SCHOLASTIC,
FEBRUARY 13, 1959)
Arithmetic M.l The school mathematics
sequence starts in the elementary school with the teaching

of arithmetic. In the early years, at the first and second

ly111iam H. Thompson, "This 'Thang' Called Algebra,”
Workshop in High School Mathematics, (Eaporia, Kansass
Kansas State Teachers College, 1955), p. 1.
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grade levels, children are taught number relations ;nd the
quantitative values of numbers, By the end of the third and
fourth years the grade school student should be proficlent
in the use of numdbers in addition, subtraction, multipli-
cation, and division, end in the meaning of simple fractions.

In the fifth and sixth grades the student learmns to
use fractions and decimals proficiently. He 1s also intro-
duced to the solution of verbal problems, therefore a good
background in the basic cperations is essential. Without
proper training at this level the student often becomes a
mathematical cripple.

The purpose of arithmetic in the seventh and eighth
grades is to glve mastery of percentage, of mensuration,
of ratio and proportion, of square root, and particularly
of the entire subject of aritmmetic, through a thorough and
a comprehensive review. Such topics as graphing, formulas,
equations, and intultive geometry also enter the arithmetic
curriculum at this time., Nuch time is spent studying verbal
problems emphasizing the aspects of soclal, economic, and
industrial life in relation to mathematics,

Individual differences. The elementary sequence of
arithmetic is baslcally designed as a continulng growth in

the subject, with each year reviewing former topics and
introducing new topiecs. As a result some students fall



b1y
behind and can not maintain the norasl pace of the class,
while others develop abilities beyond those introduced in
the matorlial being studied. These ranges in ability are
termed Individual differences and are partially explained
by Morton. "Children differ greatly in native intelligence
and in the extent to which they have had the backgrouand
experiences which are essential 1 success in arithmetic 1s
to be achleved."=
Children begin arithmetic concepts at the same level
in the elementary schocl, but differences in intelligence
begin to become -oro and more conspicuous as the chilldren
grow olécr. As a result the elementary teacher inds thore
are many places where she can and should differentiate the
program to sult the varying ability levels found in her
class.’ By the time the student reaches high school it 1s
quite evident that there is a need for differsntiated
educational procedures. As Reeve expresses 1t
It is consummate folly to attempt to teach the best
10 per cent of a normal distribution of secondary school
atudents with the poorest 10 per cent of the same group,
without doing an enormous injustice to both, It may not

be possible even to toqab them together at all, in the
best sense of the word,

2nobcrt Lee Norton, ildren Arithamet
{New York: Silver Burdett Company, 1%5;. Ps e. '
31bid., ppe 57

‘hunu David Reove, Mathematics for the Secondary
Sehool, (New York: Henry Holt and Company, 1954}, Ps 57
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Homogeneous grouping. In order to solve the problem
involving individual differences many educators have advo-
cated the use of homogeneous grouping procedures. These
educators agree with Reeve, that all students are not able
to cope with the same mathematics program and therefore
separate coursea should be developed for those of high
ability and for those of low ebllity. As expressed by
Pickells
I belleve that it 1s absolutely impossible to meet
the needs of pupils who wish to study wmore mathematics

but do not care to prepare for college and at the same
time meet the needs of the groups of puplls who wish

mathematics s:gcly for the purpose of preparing for
college, «»

A basic oriticism of homogeneous grouping has been the
feeling that some students would reslisze they were in the low
abllity group and would therefore be humiliated. To the
contrary, Reeve points ocut that new student leaders olften
emerge in homogeneously grouped low abllity classes. These
leaders are often students who had formerly subdued their
opinions becsuse they lacked confidence.

Moreover all studenta should be placed in classes

where, under properly qualified teachers, they can feel
a sense of achievement, and where their msthematical

abilitlies can be improved sc as to enable them to
satisfactorily fill their roles as future citizens,.®

Svirgil S. dallory, ve Dif
R R i e
H ars Co University,
Pe 5, cliting F. J. Plukoll. 'Juniur Elgh School llthc-ntiol,
Pifth Yearbook, Department of Superintendsnce, p. 184

63“". ODe clt., Do 3.



One of the most ardent proponets of homogeneous
grouping has been Dr. Jemes Eryant Conant.! Using the
results of his recent study of American high schools, Dr.
Conant has written articles for various proainent periodlcals
edvocating grouping procedures for general subjects in
American high schools. It is his opinion that students who
are slow in a subject would profit most by a "watered down"
course which was conducted at thelr ability level; while
students with high abilitles could bypass certaln routine
material for more difficult and stimulating toples,

A program of homogeneous grouping such as Conant
advocates would appear to be advantageous to all atudents,
The fast student could advance as rapidly as he desired,
The average student would not be hindered by either the fast
or the slow student. Particularly, the slow student would
benefit, for such a course would eliminate many of the
pressures often placed upon him, As Ogle indicates:

HMathematics 1s an orderly, disciplined study, and can

be presented to a slow learner in such a manner that he
can master the parts within his ability range with

success and selflf-respect. It is probably better to
teach the slow learner the basic facts and to emphasize

TJml Bryant Conant, "Diversified Studlies for
Diversified Students,” Natlo gnrontgneh s 5346,
October 1958 and James ant Conant, - Conant Reports
to Americen People," Teacher (Senior Scholastic),
Th:1T=-4T, January 50, -
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the dby-products of accuracy, neatness, and industry.

These qualities will carry a student aalong way toward
personal succeass and good citizenship.

II. PREVIOUS STUDIES

The following studles are dlscussed because of points
they ralse which are related to this study. Although they
discuss the use of & general mathesmatica course for ninth
grade students, many arguments presented by these studles
could also be applied to tenth, eleventh, and twelfth grade
students.

The Mallory Study.’ Results of a study by Mallory on
the relative difficulty of certain toples in mathematics for
slow-moving ninth grade puplls was published in 1939, The
study was the result of the authorts observation, as a
teacher, of the increasing rate of failure by slow students
taking algebra. The object of the study was to develop a
course, with subject matter, applicable at the abllity level
of the slow student.

The Mallory Study involved 511 students in twenty-
saven experimental classes in schools located in eleven
different New Jersey communities. These coamunities were

auum- , "The Slow Learner”, ¥ in High
69'1# %&, (hporh, Kansas: m te Te
elliege e PPe 9

lnllory, op, cit.
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chosen in such a manner that various soclal and economle
backgrounds were represented. The students involved were
given an intelligence test at the commencement of the course,
as well as achievement tests at the commencement and at the
conclusion of the course. Text material and chapter tests
were standardized for all participating ohuu.m

Important conclusions of the Mallory Study were as
follows:

1, There are students whose sbillity 1s below ninth
e level and insufficient for the first courae
algebra.

2+ There is a strong relation between the pupilts IQ
and his achievement.

3. Improvement of ablility arfter a year of course work
in general mathematics was significant for most
items studied, Also students of the lower IQ
levels showed the most significant progress. -

he Some of the more fundamental topics of algebra and
geometry may be introduced with understanding to
the slow student.

S« Slow students may enjoy mathematics course work
under certain clrcumstances,

6. The students involved in the study found five
elemontary algebra toplcs extremely difficult
and would probably have falled a [irst year
algebra course.

7« There was a need for a general mathematles ccurse
for the mathematically slow student.ll

101p14., pp. 31=36.
11&“-' PPs 129-33.
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The Nerris Report.’? In 1955 Norris reported upon

various -atm:ll.u which applied to the development of a general
mathematics course for ninth grade students who were not
prepared for the traditional algebra course. O0f particular
interest was the criteria used in selecting students who
were enrolled in general mathematics. The general conclusion
was that no asingle pattern of placement could be followed;
that in most cases placement should depend upon a variety of
factors,

The Ssusen Study.)3 The Sausen Study, A Study of
Corrective Hathematlcs For Ninth Grade Puplls in Hathematlcs,
was completed in 1956. It involved an evaluation of the
remedial mathematice program from 1951-1954 of Bureka High
School, Fureka, Kansas, and an investigation of the ninth
grade mathematics programs in 1954 of seventy-two Class A
high seheols in lnnau.n‘ The purpose was to deteralne a
"sound and practical" program of remedial mathematics for
ninth grade mathematics students,

The Eureka students enrolled in general mathemstics

were tested at the commencement of the course and at the

uBuhg Norris, "General Hathematics or Algebra for
the Ninth Grade?", Workshop in High School Mathematics,
(hpg;‘i;;i Kansasy Kansas State Teachers College, 1955),
PPe -

ulm I. slmmin"A Study of Corrective Nathematlics

for Ninth Grade Puplls Mathematics"™, (unpublished HMaster's
thesis, Kansas State Teachers College, Emporia, Kansas, 1956).

m_&i.g_a. Pe 3«
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conclusion of the course. Comparison of the percentile
rankings indicated an average lmprovement of thirty per-
centile points. It was felt this indicated a substantial
gain in achlevement for the students enrolled in the general
mathematlies course.

In the investligation of the programs of Class A high
schools, Sausen used an inquiry form. As seventy~-nine per
cent of seventy-twe Inquiry forms were returned, 1t was felt
there was a significant reply. Replles indicated that
although tests were avallable, sixty-six per cent of the
students were enrolled in general methematlcs of their own
choice or because of poor grades in the past in mathematlcs
courses. The majority of replies indicated that general
mathematics should provide a fairly broad mathematical
trailning needed by the student for everyday use. In general
the general mathematics courses were not designed for
remedial mathematies.

Among the conclusions and recommendations of Sausen
are the following:

l. If the retention rate of a student is low, he should
be glven remedial work in a remedial mathematics
course.

2« The class slize of remedial mathem‘tioa classes should
not be large, If more than one class of remedial
::tggfafios is taught, high-low grouping should

3. Students should be steered into a remedial math-
ematics class il testling iIndicates such a need,



4. There should be standardized texts and ts
for remedial courses in mathematics.

lsm‘.’ PP Lli=48.




CHAPTER IIX
PROCEDURE OF THE STUDY

The study was approached from a limited experimental
standpoint with the investigation involving the class, High
School Mathematics, at Olathe High School for the school
year 1959-1960. This chapter will introduce the various
procedures involved in the experiment and discuss the tools
ased in complling and analyzing the data.

I. ESSENTIALS OF THE COURSE

Course material. The course material used in the
High School Mathematics class was designed for a remedial
group in mathematics. It was prepared by the inatructor,
and it involved a comprehensive review of the baslec concepts
of arithmetic, as well as an introduction to fundamental
algebra. It was designed to include an introductiomn to
fundamental geometry; however, none of the 1959-1960 class
meambers advanced to that level.

As HEalmos relates, "One way to classify a mathematical
contribution is this: It may be a new proof of an old fact,
it may be a new fact, or it may be a new nWh to aseveral
facts at the same time,") Although the text material

11*“1 R. Halmos, "Innovation in Mathematiecs,”
Scientific American, 199:66-73, September, 1958,
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followed largely the same sequence as the traditional course
in ninth grade general mathematica, there were seoveral
innovations pecullar to this material. Among these weres

l. An introductory chapter dlscussing the hlstory of
matheastics, with special emphasis upon the
developaont of number concepts.

2. The use of the number line to introducs, 1lllustrate,
and compare number values,

3. The introduction and discussion of megative numbers
as a natural extension of the number system of
arituimetic,

4+ The use of various symbcls used in mathematics
which are not normally discussed extensively in
texts of genoral mathematles.

S« The lntroduction of sets, structure, and sentences
as adapted from text materials gonlopod by the
School Mathematics Study Group.

The exercises at the end of each presentation were of
particular importance, They were divided into two sectlons,
the first inecluding theory and drill, and the second involve
ing verdal problems. Thus the student first practiced the
manipulations of a procsss, then was introduced to couamon

uses of the process,

Class procedurs., An important facet of the class
involved the rate of speed at which the students were

allowed to progress. The class was not cond.uctod as a
lecture course, but rather the students were allowed to

236nool Mathematics Study Group, Yathengbies Tor Iih
ﬁ%&ﬂ: in _Ls__..; (Wew Havens (@ Unlversity,
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progress at their own individual rate. This is in agreement
with the vliews of Mallory who states:

There must be no element of haste, hurry, or
impatience 1n teaching. This does not mean that
dawdling or waste of time was peramitted, but that
there was ample time to permit each pupll to gain a
concrete, vivid plcture of the concept of problem
under discussion

Such & method also allowed the instructor free time to
assist each student individually when help waa needed,

At the end of each chapter the student toock a teacher-
made proficlency test. If he passed it satisfactorily he
proceeded to the next chapter, but if he falled, review
work was assigned and had to be completed before he could
continue. Several students completed the entire text

material, while others did very little.
I1. BACKOROUND OF THE GROUP

Method of selection. Two criteria were used in a
selection of enrolees: MNental abllity and achlevement
level. The mental abllity requirement invelved an intell-
igence test score of 90 or below, which was chosen arbitrar-
ily, but based to some extent upon suggested ability levels
listed in various resdings of the instructor. The achlevement
level requirement was deterained by the student's performance

3virgil S. Mallory, g_ge_&g_o_ 1 t Certain
fgg_&; ;ﬁ %thmtlcl for %ﬁ‘%‘{? I%S%% s
ew York: Teachers College, Col University, é%;,

Pe 294
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in former mathematics courses and, when records were available,
by the student's schlevement percentile. In the latter case
& percentile ranking of 20 or below was chosen arbitrarily.

The actual enrollment of the group was done by the
principal and the guldance counselor during the month before
school began, Although the enrollment for the class in High
Schocl Mathematics was selective in nature, based on the
listed ablility and achievement qualifications, there were
some unscrecned persons who were enrclled in the course by
accident. In most cases such students were transferred to
another class as soon as thelr cases were discovered. At
the end of the nine week period those students who were
failing algebra were glven the opportunity to transfer to
the liigh School Mathematics class. This completed enrollaent
into the experimental group.

Acsademic background. To obtaln knowledge of the
academic background of the students emnrclled in High School

Hathematics reference was made to the student records

available in the office of the guldance counselor, Table I
gontains the data collected concerning classification,
intelligence quotient, mathematics percentile ranking, and
course grades for mathematice classes from grade seven

through algebra. The intelligence quotient was deteralned

by the California Test of Mental Maturity (CM¥¥), and the
percentile ranking was determined by the California achievement
Test (CAT).



TABLE I

ACHIEVEMENT AND ABILITY DATA FOR THE TWENTY-SEVEN STUDENTS
AT THE TIME OF ENROLLMENT IN HIOH SCHOOL BATHEMATICS CLASS

Case Grade or CAT th tics Grades
No. :.m.-.. .I.& £ tile ;55 5@5@:

1 Jr. 82 50 D c c P

2 So. ;g 10 B D D
I 2 D D D
S0 77 30 c D D
S0. 105 50 c D c

& Sr. 93 c c

Z Jre. 89 10 D
So. g S D D D

9 Jr. 30 D D

10 Sr. 79 c D D

11 So. 96 30 c D D

12 Sc. 82 70 D D D

- Sr. 90 D D D P
So. 21 10 D D c
80, 71 10 1+ D %

16 Jre 88 50 D F

& Jr s g 5 D D 2

1 S0. 30 D D D

19 So. 75 2 D D

20 Jr. 11%5 70 D P

21 S0. 89 60 c D e

22 8o, 103 10 D D D

2 Jre D

‘ S0 85 80 B c D
S0. 95 D D D @

26 S0. 76 10 B 3] c

27 8o, 113 60 c D ¢ ™

#Starred items indicate algebra students transferred.
s#eBlank items indicate no avallable information,
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Table II is an analysis of the student deficiencies,
as indicated iIn Table I, which led to the student's enroll-

ment in the High School Mathematics Course.

TABLE II

STUDENT DEFICIENCIES WHICH QUALIFIED THEV
FOR THE HIGH SCHOOL MATHEMATICS COURSE

Case CMM CAT Low Falled Failling
No. I.Q. %=-tile Grades Algebra Algebra
T I i ¢
2 X X X
3 X X
% X X
X
6 X
T X X X
8 X X X
9 X X
10 X X
% ] X
12 X X
13 X X X
1 = X
15 X X X X
16 X X X
1 X X X X
1 X
19 X X X
20 X X
21 X
22 X X .
23 X
g% X
26 X X
_27 X
Col. Totals 17 9 20 s 5

X indicates a deficlency



III. TOOLS OF MEASUREMENT

Data for this study were cbtalned through the rssults
of achlevement tests given the students, and through the
information obtained from an inquiry foram distributed to
the students.

The achlevement test. The Califcrnia Achlevement
Test in Mathematics, by Ernest W. Tiegs,; Ph.D., University
of Minneaota, and Willls W, Clark, Ph.D.; University of
Southern California, were used to measure achievement for
this study. Two of the three forms, W and X, were involved.
The W .@%!!ﬂﬁ& Tests are especially
dnlg ruments for the measursments evaluation,
and is of school achlevement. This series is
composed of highly relisble and valid tests of skills
and understandings in reading, arithmetic, and language.
The items in the 1957 Edition were f{irst rated for
balance and appropriatencss by competent curriculum and
achiavement test specialists. The separate elements of
the battery were thf integrated to yleld meaningful
and useful results,
The forms were divided into two test sectlions, mathemstical
reasoning and mathematics fundamentals, which were in turn
divided into two ..Ctims A, B. C, and D. ;. ?, G. The
test forams contained 10 items for which 68 minutes work

time was allotted. .

bgrnest W. Tiegs and Willis ¥, Clark, "Manual,
California Achlevement Tests,” Publishes by California
Test Bureau, Los Angeles, Californla, 1957, Pe 2«
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Ingulry form. The inquiry form was adapted to a great
oxtent from guestions used by Mallory in his study concerne
ing & ninth grade gsneral mathematics course.> Minor chang es
and revisions were adopted, however, to it the purpese and
scope of this study. A copy of the inquiry form may be found
in the appendix.

The inquiry form was distributed to the students near
the completion of the course, during one class period. Of
the twentye-seven students queried one hundred per cent
answered, These answers provided the data concerning

studenta?! reactions $o the course.

Suallory, op. oit., pp. 115-128.



CHAPTER IV
ANALYSIS OF THE ACHIEVEMENT DATA

The purpose of this chapter 1s to present the data
collected from the achlevement tests and to use thlis data
in making an analysis of the effectiveness of a second year
of general mathematics for the students enrolled in the
course, High School Mathematics, at Olathe High Scheol
during the 1959=1360 school year. In making this presen-
tation and analysis the data will be considered from a dual
standpoint: (1) the effectiveness for the class in general
and (2) the effectiveness for upperclassmen as compared to

sophomores,.
I. PRESENTATIOR OF THE DATA

The California Achlevement Test in Mathematlics was
adninistered to the studentas in the fall near the commence-
ment of the course, and in the spring near the coupletion
of the course, It 1s the purpcse of this section to present
in a tabular form, Table III, the data collected froam these
testings. The rest of the chapter consists of an analysis
of information furnished in this table.

An explanaticn of Table III 1s necessary to better
understand the data which is to be considered. Columns I
and II refer to the student tested and the actual grade
placement of this student, The abbreviations for sophomore,
Junior, and senior were used for actual grade placement
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TABLE III
ACCUNULATED ACHIEVEMENT DATA
I II III v v VI ViI 'IIIT IX _
Case CAG ®G DN-C GCAG MG DN=C —
No, Class FT FT FT sT ST ST I-DM
1 Jr. 11.0 9 ‘1.6 11. 13.6 109 305
2 80. 10,0 6. :&os 10. 7;3 -3.3 002
Jro 13.5 8. 07 lhtl 12.1 ‘200 2-7
g S0. 10.3 Z.Z .302 11.6 9.1 -205 0e7
80. 9. - -1.2 10.2 12.2 200 3.2
6 8r. 12.1 Qe ‘aoh 12-7 «0 1:3 3.7
l Jr. 10.3 IQZ :g.2 11.5 1%00 '3.5 '003
80. 10.5 oa .1 ntl 7.7 -301‘ o.z
9 Jre 11.2 7:& :6'9 11.8 10.7 wlel 2e
10 Sr. 12.0 7 .6 1296 10.3 -203 2.3
11 So. IOQZ 9.0 ’107 11.3 9.6 "1.7 0.0
12 S0. 10, 308 '3;0 1105 8.9 -2.0 0
1 src lh.z .3 ‘509 1&.9 12-3 -2.1 3.
’ soo 906 gos -2.3 1002 aou -198 0-5
1 50. 10.2_ .O ‘2.2 1005 7.3 -305 -1.3

16 Jre 11.7 8.7 -3'6 003
iz Jr. 1107 6.3 -S.O 12-1 10-3 -108 3'2
Soe 905 8. 0.7 10.1 9.3 =00 -0l
19 80. 9.6 7'1 .2¢5 10.2 8.1 ‘2.1 0
20 Jre 10.7 lloh 0.7 11.3 lhoz 29 2e

2 S50. 9.0 702 ‘2.6 10.& 11-1 007 3.3
S0. 10.6 Z. =3.3 1l.2 Be2 =340 0«3
: ag '3.3 12:5 10-7 -106 1.7

1

22

g S, 9.9 9.8 - ok 130 2 3
Qe ™ o . - -
30. 9.2 6:9 “2‘9 10 3.1 g

26

27

-~
a
@
t
L)
v
0
b
W

-201 00
Seo. 9.7 9.2 =05 10,2 2.2 =0.0 =0.3

80. 11.& 7.2 ;3.2 12.0 -5;& ‘102

NOTE:; This table should be ruad as follows:
Student 1, a Junior, at the time of the first testing had a
chronological age grade of 1l.0 but scored a mathematics
grade of 9., a deficit of =1l.6. At the time of the sescond
. testing this student had a chronoclogical age grade of 11.7
and a mathematics grade of 13.6, which was 1.9 above that
expected, The total gain in mathematics achievement was 3.5.
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because these terms adequately deseribe the grade placement
of the student throughout the school year. Other references
made to types of grade placsment were made in terms of
assigned number values because such grade placements may
fluctuate with variable factors.

Columns III and VI refer to chronologlieal age grade
plumnh; placement by the age of the student. Such
placement refers to the grade in which a student should be
enrolled in terms of his eclrenclogical age. Number values
were used in this case because each month a personts chrono-
1031@ age grade will be increased. Column III refers to
the fall testlng; column VI refers to the spring teating.

Columns IV and VII refer to mathematical grade
placementa, The number values represented in these columns
are computed by means of tables and norms from the results
of the mathematics achievement tests, They represent the
grade placement of the students in terms of their mathematical
achlevement. The fall testing 1s represented by column IV;
the spring teating 1s represented by columm VII,

The number values in columns V and VIII represent the
difference in years between the student?!s chronclogleal age
grade and his mathematical achievement grad;. These values
wore found by subtracting the chronological grade from the
mathematical grade. If the value is positive the student is
achleving in mathematics above his chronclogical grade level,
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but if the value is negative the student is achieving in

mathematics below his chronologleal grads level. It was
observed from columm V that all but one student were achiev-
ing below thelir level on the first teating. From cclumn VIII,
concerning the second testing, a majority were atill below
level in mathematical achlevement, but the number of positive
values had been increased by five. ,
Such comparisons in change of mathematical achlevement
levels wore summarized in column IX. The number values in
this column represent an increasse or decrease in achievement
level with respect to a corresponding ilncrease in chrono-
logical age. The values were obtained by subtracting
column V from coclumn VIII. A positive value indicates an
improvement 1in achlevement; a negative value indicates less
achlevement than expected,

II. AN ABALYSIS OF OENERAL CLASS ACEIEVEMENT

Hotation. For convenlence of ldentification and of
reference the following notations have been adopted for
clarification in this section,

i1 = the ianterval into which the data was divided,

f = the frequency of representatives in :ﬁlnn
interval. A subscript indlcates a tallled
frequencye.

N - the total number of cases involved,

X = the raw score values of the first testing as
taken froam column V, Table III.
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Y « the raw score values of the sscond teating as
taken from column VIII, Table III.

Z = the raw score velues describdbed in column IX,
Table III,.

X, J» = = deviation scorea in correspondence to
the raw scores X, Y, Z respectively. Thess
are introduced to siuplify computations,

fx, Ly, fz = the frequency multiplied by the
doviation score.

£x2, ry2, £22 = the frequeney multiplied by the
squared deviation score,.

M - the mean score. A value indicating an average
of the raw scores Involved.

m - the assumed mean score. The center of the
intervael chosen by assumption to be the mean,

6 = the standard deviation score. A value
measurement of the dispersion of the group.

r = the correlation coefficient. A wvalue of 1.00
indicates perfect correlation; a value of ,00
indicates no correlation.

Subscripts were used when 1t was necessary to indicate the

raw scores for which the number reference was made.

Analysis of achlevement deficiencies. Tables IV and

¥ represent a closer study of columns V and VIII, Tabls IIX
rospectively. Construction consisted of the grouped data
methodl in which a convenlent interval was chosen and the
data was tallied for freguency dlltributlon'ovar the
intervals., Expansion of the raw scores was then developed

lrester Guest, g;g;gg%gq‘Stntiatlel (New York:
Thomas Y. Crowell Company, )s PPe 55-5‘.
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TABLE IV

TABULATION AKD CONPUTATION OF ACEIEVEMENT DATA
FOR THE FIRST TESTING

Highest Value 0,7
Lowest Yalue =5.9

Range 6.6
é;g.-o.hu; 12 0.5

X g £ x £x £x2
0.5 ~ 1 1 8 8 6
0.0 - o 7 0 0
.OCS - ‘0.1 1 1 6 b 36
«1l.0 = «0.6 1l 2 z 10 50
"‘2.0 - "‘1.6 11 2 3 18
«2.5 = =2.1 1111 L 2 8 16
«3.0 = =2.6 111 3 1 3 3
:?;'5 - «3.1 11111 s 0 ¢ 0
.O - :ﬁnb n 2 "1 "2 2
iy o8 13 3
Feidt om0 3 3 3 4
-850 = <. 1 3 = =5 2
27 25 . 26
N iz s fx
!z = =3.3 4+ (g o 0‘5) B '303"‘“(093'0.’5) T «2,0
ox3s0.5 |25 B2o05 [9.81 - .86 = 0.5(2.99)
T m

= 1.50




TABLE V

TABULATION AND COMPUTATIOR OF ACHIEVEMENT DATA
FOR THE SECOND TESTING

36

Higheat Value 2.9
Lowest Value ~S.4

Range

8.3

8s3 = 0.62; 1 = 0.7

15

Y Ly £ ¥ £y ry2
2.6 = 3.4 1 1 4 7 L9
2.1 = 2.7 1 1 s b 36
lJd; =« 2.0 11 2 E 10 50
0.7 = 1. 11 2 8 32
060 - 0. 0 3 0 O
«0a7 = =0.1 0 2 0 0
=2,1 = =1.5 11111111 0 0 0
«2.8 « «2,2 111 3 -l -3 3
*3.5 « =2.9 11111 [ -2 =10 20
L R by 1 1 : =3 3
#.8 - w=iiel 0 0 0
5.6 - DS.O 1 -_L' - ﬁ gs

27 13 2
N LIy ggzé

"1be + <£ Py 017) - ""1&8 ",’ (.hﬂo 0.7) = "1-5

27

0.7 J% - (%})2 o O-TJG-M - 233 0.7(2.84)

o 1 29
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by means of deviation scores. From these the mean scors

and standard deviation were calculated., For convenience
these calculations have been included In the tables,

In Table IV the interval was 0.5. Tallled deficlen-
clies indicated a freguency of [ive between =3.1 and =3,5
years, This interval was given the deviation value of zeroc
anéd other deviation values wers assigned accordingly to
intervals of greater or lesser deficlency. The fx and rx2
ecolums were developed from the f and x coclumns. The value

of the a.lna

was established to be «2.0 which indicated an average
deficlency of two and eight tenths years in mathematics for
the class in general. The standard deviation’

a n 2
o= 1 ??. fond (§ ﬁ,x;)
N

N
was found to be 1,50 which was approximately one-fourth of

the range, and indicated a reasonable dlsperslone

Table V was constructed in a similar fashion, however
the interval was 0,7 and the devlation value zero was
assigned to the interval -1.,5 to -«2,1, The mean was found
to be =1,5 and the standard deviation was 1.99.

2““., Pe ujo
3Ibid., Pe 55.
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& comparison of the mean value, Table IV, and the
mean value, Table V, gives an indication of the effective-
ness of the courese in general mathematics. The average
class deflclency at the time of the first testing was -2.8.
At the time of the second testing the class average had
improved te =l.5 deficlency, a gain of 1.3 yearz on the
average, Thils represents a substantial gain in mathematlcal

achlevement,

Analysis of changes in achlevement. Table VI allows
deeper insight into the change in achievemont level, making

use of column IX, Table III. Although the majority of cases
wore grouped near 0.0, the expected change in mathematlcal
achlievement level, there were several students who tallied
over two grades better than expected, as indicated from the
results of the first testling. Only five cases lnvolved
less galin in mathematlecal achlevemont than expected,

The mean was l.l4 which checks with the 1.3 established
by comparing Tables IV and V. (The 0.l discrepancy was the
result of rounding decimals to tenths and does not invalidate
the values.) The standard deviation was 1,.58.

Correlation of achiovement deficiencies. In order to
check the correlation between the student'!s achievement on

the first test and his schievement on the second test, a
scattergram was prepared (rom the information given in
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TABULATION AND CONPUTATION OF THE CHANCE
IN ACHIEVEMENT FOR THE CENERAL CLASS

Eighest Value 3.8 Range 5.1

Lowest Valus =l1.3 %% = 03 1204
Z rh ' 4 z fz tsz
3.6 = 3.9 1l 2 6 12 72
3e2 = 3.5 11111 5 S 25 125
2.0 « 3.1 1 1 g L 16
2-]} - 2.7 1 1 E 9
1.6 = 1.9 1 1l 1 1 1
1.2 = 1.5 0 0 0 0
008 - 1‘1 1 1 "'1 "’1 1
O.h e 0.7 11111 5 -2 ~10 20
0.0 = 043 1111 i -3 -1l2 ﬁg
w(el = =05 4] 0 0
=leZ2 = «0.9 1 1 =5 -6 36
wled = "1.3 1 4 ‘? __:I hs
27 1 hZ%
X : s rfzc

n, ® 1,35 +(-"27 £ 0u) = 135 + (204 O = Lj

27

&y ® Oy \ly_g_{-(_;r)z = 0.4 [15.59

= 0.4(3.95)
6= 3,58
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Tables IV and V., This scattergram and related computation

are found in Table VII,
The coefflicient of oorrolntlouh. Table VII,

z"‘,j* _ ZL.:,. (f‘g":"‘

w3l
r= : N
n 2 o
:E' 'E..'x;‘l ) ‘%-F;x; E‘ ‘;;0‘30 - %-‘»‘_
N N N N

was eostablished to be 0.67, substantlially large to be of
importance. Since the mean achlievement increase was l.4

and the standard deviation was a greater 1.58 it can not

be assumed that the mean achlevement was relatively uniform,
Such a correlation could indicate, however, that the studentt's
class achlevement position on the first testing was relatively
close to the class achlievement poaition he held on the second
teating. This would indicate that the students with higher
;cbiovelont levels tended to gain more than those whose

relative achlievement positions were lower,
III. AN ANALYSIS OF ORADE PLACEMENT ACHIEVEMENT

During the study it came to the 1n¢£ru=tar'l attention
that upperclassmen appeared to do better thnﬁ sophomores in
the class work, It is the purpose of this sectlon to
analyze this hypothesis in terms of the achlevement data
collected. For clarity, the term sophomore will refer to

41bid., p. 96.
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TABLE V11

SCATTERGRAM AND COMPFUTATION OF THE CORRELATION
BETWEEN TRE FIR3T AND SECOND TESTIRGS

.,i".& s = .E -2-7 '20 "'1; [ = ‘ O.C » 2* 2.
-gvo ",{i :g.é "guq -2.§ -1.3 =gy =0, 0-6 1'1 d 13 - 4
: 1] 8
7
1 6
1 1 5
1 L
1 1 ®
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those students enrolled in the tenth grade, and the term
upperclassmen will refer to those students enrolled in the
eleventh and twellth grades.

Notation. Much of the notation used in this section
wvas the same as that used in the previous section. The raw
scores, however, were grouped in a different mamnner, thus it
was necessary to recognlze the following additional notation.

Q = the raw score values of the first testing for
sophomore students,

S = the raw score values of the second testing for
sophomore students,

T « the raw score values as described in column IX,
Table III, for sophomore students,

U = the raw score values of the first testing for
upperclassmen.

V « the raw score values of the second testing for
upperclassmen,

¥ - the raw score values as described in columm IX,
Table III, for upperclassaen,

Qs 8 t, u, v, w = the deviation scores in corres-

pondence to the raw scorea Q, 35, T, U, V, W
respectively.

Comparison of achlevemsnt deficiencles. DBecause the
number of cases involved was small, the tables for this

section were designed in such a manner that both the
sophomore scores and the upperclassmen scores were incorp-
orated into a single table for a given set of data. The
ungrouped data method® was used, in whioch direct use was

slbid-p Pe 9“
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made of the raw scores in the computation of the mean and

standard deviation scores. Although the methods were
slightly different, the mean score and standard deviation
score were essentially the same as would have been computed
by the grouped data method,

Table VIII represents the sccumulated data from the
firet testing for sophomore students as compared to upper-

classmen. The mean of the sophomors achievement scorolé’

M,-_-ZQL

-

N
was -2.l4, a deficiency of two and four~tenths years. The

standard dnintlonT

0 2

o = b 94
7
N

was l.ll. Using simllar formulas the mean of the upper-
classments achlievement scores was found to be =3.4 with a
standard deviation of 1.75.

Comparison of these valuea indicates the average
sophomore achiesvement level was 2.4 years below that expected,
but the average upperclassmen achlievement level was 3.4
years below that expected., The average deficiency for the
upperclassmen was l.0 yesars greater than the average

deflclency of sophomores. Considering the upperclassmen
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TABLE VIII

COMPARISON OF THE ACHIEVIEMENT DATA FOR
SOPEOMORE STUDENTS AND UPPERCLASSMEN
FOR THEE FIRST TESTING
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were one to two years further removed from the freshman
general mathematics course than the sophomores, this would
tend to agree with the theory that retention decreases over
a period of time. It would also indicate that the upper-
classmen were in greater need of review work in mathemutics
than the sophomores.

In Table IX it is indicated that alfter the second
year course in general mathematics the situation was somewhat
changed. The mean sophomore achlievement level was improved
to «=1.7 with a standard deviation of 2.02, and the mean
upperclassman achlevement level was lmproved to -l.l1 with a
standard deviation of 2.14. A comparison of these two mean
scores indicates that the average upperclassman was achleving
on a relative level 0.6 years higher than that of the average
sophomore student.

A comparison of sophomnore gain in achievement to
upperclassaen galn in achlevement indicates that the uppers
classmen went from & deficit of 1.0 years to an excess of
0.6 years, a total difference of 1.6 years gain in achieve-
ment, Such a difference could imply that the course was
mere effective for upperclassmen than for sophomore students.

Comparison of changes in aghlevuzent. The above
implication may also be observed in a comparison of the

change in achievement for sophomores as compared to the
change in achlevement for upperclassmen, Such a comparison

is presented in Table X,
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TABLE IX

COMPARISON OF THE ACHIEVEMENT DATA FOR
SOPHOMORE STUDENTS AND UPPERCLASSMEN
FOR THE SECOND TESTING
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TABLE X
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COMPARISON OF THE CHANGE IN ACHIEVEMENT FOR
SOPEOMORE STUDENTS AND UPPERCLASSKEN
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The mean change for sophomore students was found to

be 0.7, & gain in achievement of seven-tenths years over
that expected. The standard deviation was 1.,38. For
upperclassmen the mean change was 2.4, or an achievement
galn of two and four-tenths years over that expected. The
standard deviation was l1.20. A coumparison of these scores
indicates the average upperclassman had a gain of 1.7 years
over that of the average sophomore student. Thls represents
n-lubstantlal increase in achievemont for upperclassmen as
compared to sophomores. It is conjectured by the lnstructor
that a more stable maturity level and recovery of a greater
retention loss was partially responsible for this difference
in upperclassman and sophomore achievement.

Correlation of age placement snd schlevement
deficiency. Another examination of data concerning achieve-
ment is presented in Tadble XI, This invelves the tabulation
and computation of a coefficient of correlation between
chronological age grade placement and an increase or decrease
in achievement as ostablished in column IX, Table III. This
is essentially different than the previocus comparison bscause
the variable grade placement (chronclogical) is used rather
than the stable grade placement (actual),

The investigation involved a scattergram of the
chronologleal ages of the students at the time of the second

testing as compared to thelr respective increase or dscrease
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in achievement. From the information inveolved in Table XI

the coefficient of correlation was found to be 0,.315.
Although this correlation was not as great as aight be
expected from the previous discussion, it was great enough
to indicate there 1s a correlation between the student's

ehronological age and his expected lmprovement in achievement.
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TABLE XI

SCATTERGRAM AND COMPUTATION OF CORRELATION BETWEEN

CHRONOLOGICAL AGE AND IMPROVEMENT
OF ACHIEVEMENT LEVEL
. . .
: z P15 F1.0 Fo.s .o pus h.o E.s E.o 2.5 B0 o5 Fs [2 |22 fe®
CA =lel "0.6 0ol D'h’ Ds9 1.!‘. «9 ol& 249 3.h 3:9 »
1.5-11.49 1 {17 {7]49
14..0-14 o1y 1 116 ]6]36
13.5-13.9 s lol o
- 13.0=13.4 | oy 1o}l ©
12.5~1249 1 213 161318
et~ 211 1 L {oTol 0
10-5‘1009 1‘: . 1 2 &1 |=2 2
10.0-10.4 E I 5 1 {2 |8 42 Re(32
fea | 2 |0 | 3 |5isjo |1} 2|2 2 15 p7 1 ps8
ea | Je3 -2 |-2l 02 | 2] 3|4 }5 |6 ‘
fea | .8 | 0 |=6 |=5] 0]0 2 618 po po pb
foa® 45 | o |12 | 5] oo | 4l18]32 ko heo p33
oaz | {o |6 {-al oo |ulojes [0 ha By
2oEE .
- id 27\27 s = {1.37)(.52)
27 \21/ || =7 (?5

2.11 bl 021 = asho o '315

gl 58.31 e,

-




CHAPTER V
ANALYSIS OF THE INQUIRY FORM DATA

The positive relationship between pupll interest and
pupil success is generally recognized. If the pupll
desires to succeed he will put forth greater efforts
mll;:;:r.ngzo?plismnts will be greater than 1f he 1is

.

In order to obtain the student's reaction to the
course work in the High School Mathematics Class an lnquiry
form was included with the second achlevement test. An
example of this form may be found in the appendix, In the
following chapter the results of this inquiry form are
tabulated and analyzed.

In order to preserve Mty and sincerity the
students were allowed to leave the space for thelr name
blank and give only their classiflication in schcol., They
were assured that the answers to the questions would in no
way affect thelr grade for the course. Thus 1t is assumed
that the data ecollected 1s a reasonably honest evaluation of

student attitudes toward the course,
I. ATTITUDES TOWARD SUBJECT SCr EDULES

Class schedules. The first question referred to the
claas schedule of each student. The results are sumsarized

1

Virgil S, Mallory, The Relative mr 1ou15 of Certain
R%'_Y in Hathematics for S ov uplls
ork: Teachers College, CO UEIvon y, "
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in Pigure III which represents a floor plan similar to that
of Olathe High School, with the numbers in the various rooms
indicating the number of students emrolled in that particular
class.

Most of the students were enrclled in elther four or
rive classes, although a few were enrolled in six classes,
The mean was l}.7 classes. For such courses as English,
physical education, and shop, divisions were not outlined,
but rather all those enrclled in such courses were grouped
together under the general course heading,

All the students, of course, were enrolled in general
mathematics., Reading ranked second in enrollment with a
total of seventeen pupils enrclled, but was closely followed
by physical education with fifteen, blology with thirteen,
general shop with twelve, English with eleven, and history
with nine. Other enrollments were scattered over a list of
nine other course topics.

An indication of the group type may be gained when it
is considered that a typical class schedule could include
general mathematlics, reading, physleal education, blology,
and shop. These all represent a general type of educatlon
which is common for the slow student. Notice the remedial
courses: general mathematles, reading, and in some cases

blclogy and general science,
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Interest ratings. Questlons two, three, and four

referred to the student's favorite, second favorite, and
least favorite courses of his schedule. The results are
tabulated in Table XII by classes and the student?!s first,
second, and last cholces, Involved were a total of fourteen
courses, but seven had four or less comments and were thus
classified together in the mlscellaneous column. These
courses included homemaking, art, constltutlion-psychology,

general sclence, drama, bookkeeping, and typlng.

TABLE XII1

COURSES RATED FAVORITE, SECOND FAVORITE, AND
LEAST FAVORITE BY THE STUDENTS OF THE
HIGH SCHOOL MATHEMATICS CLASS

Biol. Eng. Hist., Math, Gym Read, Shop Milsec.
~ Number ol Votes lor Class Intercst Position
Best L 1 1 5 3 1 6 &
Second g 0 2 9 2 2 2 L
Least 1 7 3 3 0 6 1 3
Percentage 6r Enrollment Invelved
Best ] 31 9 11 19 20 6 50 30
Second 38 0 22 33 13 12 17 20
Least 8 64 33 11 0 '35 8 15

Of particular interest 1s the position occupied by
the general mathematles course. It received the most comment

of any subject, and most of 1t was favorable. Percentagewise



55
general mathematics rated near the middle as first cholse,

but as second cholce it was & close second to Blology. There
wer?2 only three students who rated general mathematics as
their least favorite course, a relatively low 11 per cent.
This indicates that with proper instruction and material
suited to his ability level, the slow student may {ind
mathematliecs an intlrlutllng and enjoyable school subject.

Yalue. Question flve asked the student to indlcate
the course he felt would be most useful and valuable to him,
Table XIII contains the results, The general mathematiecs
course was the majority cholece. This indicates the student's
reallization of the value of a good mathematical background.

TABLE XIII

COURSES RATED AS THEIR MOST VALUABLE BY TEHE
STUDENTS OF THE HIGH SCnOOL
MATHEMATICS CLASS

of nttingu

Type of Class No.

general mathematies, .. . « o 12
honemaking « « « « «» « = & » 3
general ShopP « « « o = & » = 2
rudlng e * & & 2 B & & 8 @ 2
LyPING o « « ¢ o ¢ o » o « @ 2
Ameriocan histolry « + s « « .1
Yt s @ * 6 ¢ s e s s a0 o 1
Englllh * 5 ° & ® =2 8 & & » 1
APAMA o « s o o 2 o 2 o & » 1
biology = 5 2 8 & 8 8 = s @ 1
bookkesping <« « = = « ¢ o » i
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From Table XIII 1t may be seen, also, that the
students involved in this study were primarily interested
in vocational subjocts, typilecal of the program for the
slow loayner, Other subjects rated as most valuable ineluded
such voecaticnal courses as homemaking, shop, reading, typing,
and bookheeping.

Il, COUMMENTS COHCERNINOG THE COURSE

Zttivudes toward the course. estlon siz involved
the students® attitudes toward the Igh Sghool Mathematics

course, Tho students wore given five cholees: (1) I have
1iked 1t very much, (2) I have 1iked 1t slightly, (3) I do
not care much sbout 1t olither way, (4) I have dlsliked 1t

slightly, and (5) I have disliked it very much, Tho results
ave recorded by a bar graph, Figure L.

T ==\

52% . 9338 I 15%
s / gl / &\\\
1iked 1% ked 16 &an's
vory mich slightly ocave
PIGURE 4

THE STUDENT ATTITUDES TOWARD ¥HE
HICH SCHOOL MATHEMATICS COURSE

Flguve §; indicaten that the majority of students
11ked the course to same degrec, Four didn't care, and
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there were no students who stated they disliked the courss,

This indicates an interest in mathematics by the slow

learning high school students involved in this study.

Comments concerning enjoyment of the course, FPlgure 5
econtains two circle graphs representing questions seven and
elght concerning the reasona the class was enjoyed by the
students, and reasons the class was not enjoyed by the

students, In each of these queations the students were

given a list of suggestions but were alsc Invited to provide

thelr own,

liked
teacher

not

good
at

method
of
teaching

mathematics

studies

FIGURE 5

STUDENT COMMENTS CONCERNING THEIR ENJOYMENT
OF THE HIGH SCHOOL MATHEMATICS COURSE

The reasons for enjoying the class were quite evenly

distributed. As indicated such items as the method in which

the class was taught, interest in the problems, the usefulness
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of mathematlcs, the review obtalned, and the teacher were
listed most often. The students were allowed to check as
many reasons as they desired; thus the total of sixty-four
responses indicates there were several students who made
multiple selections.

Figure 5 also presents the reasons for not enjoying
the class, High School Mathematics. Seventeen selectlions
were made concerning thls tople with two dominating the
student's feelings: (1) that they were not proficient at
mathematics and (2) the work was not interesting. This
would indicate that many slow students feel hostility toward
mathematlcs because they lack confidence in their abllity
to handle the work involved; but that under certain conditions

they may enjoy a course in mathematlics.

Subject matter preferences. Table XIV represents the

data collected from questions nine and eleven. Theae
involve the sﬁudent attitudes toward the speciflec tople
areas studled, whieh'ineluded history, the number system
(integers), fundamental operations, fractlions, decimals,
per cents, and sets.

It was found tnat the areas best liked were fractions,
decimals, and per cents; toplcs normally studied at the sixth
and seventh grade levels and therefore appropriate for the
mathematical grade placement of the students. Many students
chose multiple tople areas as subject matter they enjoyed

studylng.
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Concepts and presentations somewhat unfamiliar to

thelr former work in mathematics dominated the llst of topics
least enjoyed in the course. The history of mathematles,

sets, and the number system, using the number line, were the
topica included in this category. MNultiple choices were

TADLE XIV
STUDENT ATTITUDES TOWARD SPECIFIC TOPICS

STUDIED IN THE HIGH SCHOOL
MATHEMATICS COURSE

S — ——— — ]

Toplcs No. of Comments
Studied Liked Disliked
history Z 1l

the number system 9
fundemental operations 7

fractions 13 g
decimals 15 i

percents 11
sets 5

Summary. More than any other question, the replies
to question thirteen indicate the studentts attitude toward
the course in High School Wathematics. The questions were,
"Do you feel the High School Mathematics course has been
beneficlal to you? Why?". Table XVI contains the results.

Of the twenty-seven students involved twenty-four
ropliod yes, that the course had been beneficial to them.
Three sophomore students replied no. This indicates that



in general the students felt the material studied in a
second year of general mecthomatics was worthwhile to them,

TABLE XV

SUMMARY OF STUDENT ATTITUDES TOWARD THE
HIGH SCHOOL MATHEMATICS CLASS AS TO
WHETHER IT WAS BENEFICIAL

==
-

EII

Sophamores
Juniors
Senlors
Totals

Blulelt|§
M'QQU '
g
v
§

O~y o

=2

The second part asked why. Replies indiecated that
the students felt a Ilmowledge of mathematics was important
to them in their adult life and that they needed to review
mathematies,



CHAPTER VI
FPINAL CONSIDERATICHNS

The value of & good mathematical background for the
student 1s recognized by most educators. For this reason in
many states students are regquired to have at least one ar
more courses in mathematics while in high school. The
characteristics of such a course may vary [roa area to area.
In some cases a genoral mathematlics course may be supplled
for the student of lesser ablility, dbut in other cases the
slow student 1s required to study mathematical areas above
his achievement level in mathematics.

In general, as freshmen in high school, most slow
students terminate thelr mathematical course work; often with
a mathemsatlecal ability only slightly above that of a grade
school student. It has been the purpose of this study to
examine the results of a second year course in general
mathematlics for a typlecal class of slow students at Olathe
High School, and to evaluate the effectiveness of such a
course for the students involved.

I. SUMMARY

-

The study involved the class, High School Mathematlcs,
at Olathe Migh School for the school year 1359-1960. Two
view points were taken: (1) the change in schievement level
as indicated by the results of the California Achlievement



62
Test in Mathematlcs and (2) the student's attitudes toward
the courae as indicated by the results of the inquiry form.

Comparison of the data and the results of the achieve-
ment tests indicate there was an laportant change in math-
ematlical achievement, an average increase of one and
four-tenths years. Correlation made between the [irst and
second testings indicated that this change in achievement
was not uniform, but that 'ﬂhun ¢lass achisvement position
was maintained, Furthermore it was found that upperclassmen
showed a greater increase in achlievement than sophomores, and
that some correlation existed between chronclogical age and
the increase in achlevement, It may be assumed that the
second year of gemeral mathematics was largely responsible
for the increase in mathematical eachievement, and that it
waa of somewhat greater benefit to the upperclassmen,

The results of the. inquiry form would indlcate that
in general the attitude toward the second year course in
general mathematics was gM. In guestions cémoming
popularity and value the second yﬁr mathematics course
rated falrly well. MNany students apprecilated the review of
arithmetic such a sourse offsred them. Several students
lndicatpd they were insecure 1in their nf.ho:utiul ability,
and a majority of students indicated they felt the course
work had been beneficlal to thes.
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II. CONCLUSIONS

As a result of the data presented in this study, the
following general conclusions may be drawn concerning the
effectiveness of a second year course In general mathematics.

l. Some students are not prepared mathematically for
the traditional course in algebra, but desire to lmprove
their mathematical achlevement., Such students realize the
importance of a good mathematical background and although
they may lack confidence, they wish to contlinue study in a
mathematics course, A second year course in general
mathematies fulfills this need.

2. Just as remediel courses are taught in other
subjects, such as English, there 1s also a necesslity for a
remedial course in mathematics in the school cﬁrriculum.

3. A second year course in general mathematics need
not be an easy courase, but rather can provide valuable
mathematics review work. Upperclassmen, particularly, may
benefit from the refresher work in mathematlcs.,

e It is probable that the slow student will raise
his achievement level in mathematics 1f he continues to study
this subject in a remedial high school course directed specific-

ally toward lmprovement of his arithmetic weaknesses.
III. RECOMMENDATIORS

On the basls of the informatlion presented in this

study, the following recomnendatlons are offered:
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1. Additional testings should be made six months to

a year after completion of the second year course in general
mathematics to chedk the retentlion of the material studied
and the relative differences in achievement.

2. High schools should study the possibility of
providing a second year course in general mathematics for
slow students.

3= There is a need for text material in remedial
mathematics for use in remedlal course work.

' i« Research could be done concerning the feaslbllity
of a refresher course in general mathematics for senior
students who feel thelr mathematica preparation 1z weak,
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HIGE SCHOOL MATEEMATICS  QUESTIORAIRE  NAME

Directions: The following questionaire is designed to

1.

2e

e

he

Se

be

Te

measure the lmportance of this ccurse to the school
curricul and tc help in analyzing possible changes
which be made toward improvement of the course.
Please answer each gquestion fully and honestly.

List the subjects you have taken this school year.

Which subject that you have taken this school year did
you like best?

Which subject that you have taken this school year did
you like second best?

Which subject that you have taken this school year did
you like least?

Which subject that you have taken this school year did
you think the most useful and valuadble to you?
Check the statement which expresses your feeling about
the course you have taken In high school arithmetic this
year:

I have liked 1t very muche.

I have liked it slightly.

I do not care much about it either way.

I have disliked it slightly.

I have disliked it very much.

Check the following statements which express reasons you

i

enjoyed the High School Mathematlcs course, (Check as
many as apply.)
— It was interesting to do,

It was useful.
It was easy to do.




I liked the other class members,

I liked the teacher,

I the way the class was taught.
It was review work,

Other reasons: (Please state them,)

8+ Check the following statements which express reasons you
did not enjoy the Migh School Hathematics course,
(Check as many as epply.)

It was not interesting to do.

It was too hard,

I disliked the teacher,

There waes too much repetition.

It was not useful.

I am not good at mathematics,

I disliked the method of teaching.
I disliked the other class members.
Other reasons: (Please state them,)

[T

9. Check the study areas you liked,

history decimals
e i@ number system percenta
. fundamental operations sets
—— Iractions

10, Which of these atudy areas did you like best?
1l. Check the study areas you disliked,

history declmals
the number system — bercents
fundemental operations sets

—___ fractions
12. W®hich of these study areas did you mo. least?
13 Do you feel the High School Mathematics course has been
beneficlal to you?
— Yoo — ho Below please state briefly

your reasons for making this
cholce.



