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During recent years, many schools have changed from

-

either a traditional, or transitional, to a "modern'" mathe-

maties program, as did the West Allis-West Milwaukee Joint
School District Number One. 1In 1963-64, grades three and

four were still using a traditional arithmetic

Arithmetic, published by Silver Burdett. In the

1964-65 schoolyear, the fifth grade continued to use th
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Associates. The mathemat

twelve for intermediate grades.
The Grezter Cleveland Mathematics Program was complete-

-~ . = - = v 5 + ey
ly modern and different from previously-used textis.
Ml I, ey e des - - +7 . + o | T T IS
This modern math program, the most widely used in the
L - 3 = 1 .15 +7 + 1A A T g T = = P O = ST
nation, is designed with the philcsopnhy in mind that it
= ~ =~ 7 - - = o~ ~ = el =t - B - -~ T w9358 e 7,
1s necessary to understand the concepts underlying mathe-
- S b | 3 - 3 - —- = =" et -~ - 1
matical operations before 16&?3;%% thhe computatilonal
= = ol 3 5 4 e - i
skills for dolng the operations.<
Mm-S o = T 1A A ~ 7 -~ T ~7 ~7 — L~
This program also includes all matnematical elements
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taught in the intermediate grades and provides students with
a better understanding and working knowledge of mathematical
relationships.

In the 1964-695 schoolyear, the fourth grade class
started with the Greater Cleveland Mathematics Program of
Scilence Research Associates, Incorporated. This class has
continued to use this series. The twelve bocks were designed

16

.{' T

cipally for grades four, five, and six. When many of the

o
.*_‘)'

instructor

1 4)]
L

o

alized they would not complete the Tull series

ct

of twelve books during the 1966-67 schoolyear, they decicded

to use books eleven and twelve with the present Laldlaw texts

'

in the seventh grade.”

the traditional book, Makinz Sure of Arithmetic, published
by Silver Burdeit. This c¢lass has continued with & tradi-

in this study.

- CMAMOYTIIT O% MO DROATDT TN
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In 1964-65, the fourth grade departed from the tradi-
+ o mathemrma -~ ryiera £+ arh oo cxratame Fheax ‘,,-I.-\d
clona mathemat tiecs PTC&’,_aJ; 0I Tne sco0oL u‘;f...uum, Lney na
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studied the Greater Cleveland Mathematlces Preogram from 1924-565

SRobert Johnson,
West Allis-VYest Milwaukee
One.




through the 1967-68 schoolyear.

Therefore, this investlga

whether
was giving the students a bett
in problem solving than the tra
of the eighth grade.

matical bacigrounds, a differen

and understanding should be eviden

II. WHAT IS "MODERN™
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secondary levels of our schools.,”

s

The modern spirit referred to in modern mathematics

is a spirit of inquiring and discovery that 1is instilled in
the pupils. This spirit helps the students use ldeas already

acquired as a means of discovery of new ideas.’
Modern mathematics introduces some mathematical con-

cepts earlier than was previously consldered possible. This

:!"

does not mean, however, tha

o i ; . . z = £
ly accelerates the content is necessarily a modern program.©

number relationships, principles o
among numbers. Another important aspect of "mcdern arithme-
tie" or '"modern mathematics" is the precise use of the wvocab-

ulary. An example of this would be the use of the words

and a numeral is a name for a numbe:.7

e 3 o 3~ T L3 2 T~ e,
Silver Burdett Company, What is Modern
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The Resourceful Teacher No. VII. Park Ridge,
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emphasis is placed on principles for two basic reasons:

(1) to give the student tools for building upon new facts
and concepts from what he already has acquired and (2) to
give the student an appreciation, no matter how elementary,

8
of the basic structure of mathematiecs.”

-

The content of the modern mathematlcs program may
include some geometrilic concepts as early as grades one and
two. The geometric ideas are developed further in subsequ

years. The pupll in the elementary

to identify geometric shapes but to discover many of their

nim is seeing these different geometric shapes in everyday

happenings.?

are unification and integration of mathematical ideas and

procedures. In more modern mathen
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of wvarious branches of mathematics becomes more difficult
and even inadvisable in a modern approach to the subject.
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i i . . 10
operations from which we abstract generalizations.*™
Other characteristics of modern mathematics are more

precise definitions, terminology, and notations. Many famil-

T~

ar definitions of tradifional mathematics have been replaced
by new definitions that are more precise. Considerably nmuch
more time is being taken in the classrooms to get acguainted
with the "language of mathematics", 1t

Previous traditional mathematical programs emphasized
the use of rules instead of the formation and foundation of
mathematical concepts. In modern mathematics, if a "line
segment" is meant, it is not spoken of as za "line", 1In dis-
cussing a length of a line, mathematicians say "the measure
of the line segment is ... inches", and not '"the line seg-

ment 15 ... inches”.12

ITII. DEFINITION OF TERM

The seventh and eighth grades used in this study refer

to the students enrolled in seventh and eighth grades respec-

j-

tively during the 1967-68 schoolyear in the West Allis-West

Milwaukee Joint City School District Number Cne. Only those

-1 "

104, B. Evenson, Modern Mathematies: Introductory
Concepts and Their Implications (Chicago: Scott, Foresman
and Company, 1962), p. 4=5.

1l1pid., pe 5.
121pi4,
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who attended the school system since the 1963-6L4+ schoolyear,
when the modern mathematics program was inaugurated, were

US5EC

o &

problems, often referred to as story

-

Word solving

=}

problems, are-those in the form of sentences or paragraphs,
from which the student must choose only that information
necessary to solve them.

In the chapter entitled RESULTS, the researcher will

refer to a careless error as a careless computational mistake

lack of knowledge or procedure.
For example, a student might have used a correct approach
in solving a word problem, but during his computation he

may have added or subtracted iIncorrectly, thus commltting

clear understanding of mathematical symbols, (3) skills in

: - +1 - 3 ~ R e = 5
students may apply them correctly 1n varying situations,™*2

used to solve a problen.

Z‘_Qf- =) Tt Ad1 s Aoy
“He Lo LJILLIOUUCLOL
- M = - -_n_,__.-f = P — XN -~
© ancg inelr 1mpli i1ons 3C0Ooul, roresnzan

e



@

Approach consists of the initial technigues or
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used to formulate the equation to be solved.

_— AT TOMATNTT e B = ol omITNv
IV. IMPORTANCE CF THE STUDY

ct

In this age of rapid change, more attention mus
given to careful problem solving ftechnigques. Modern nmathe-
matics had been changed to cope with a better understanding
of the basic principles and foundations of mathenatics.
Therefore, modern mathematics should help in problem solving
techniques. All of the modern mathematical Implications

T
nawv
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3

translate, a student needs a clear understanding of zll
L {=]

Since nodern mathermatlcs cannot possibly foresee every

type of problem a student may encounter in life, it can onlj
hope to ch the basic principles of mathematics and prob-
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correctly in the various typ
According to the Houghton Mifflin Company, the follow-
uestion appears to be unresolved:s Compared (o tradi-

P . -~ L1 ma o ! | A ol | .
tional mathematics, has modern mathematics Improved a stu-

l_i,-\

dent's ability to solve word problems? The teacher's manual

In some of the more "modern" of the exp

e
programs, instruction in problem solving has been de-
emphasized. Whether the amountv of instructlional atten-
tion given in the yaSU to problem solving was defensible
is still a matter for ex nerluUht&u_on and debate. But
if the newer instructional procedures.are, in fact,
superior, they should eséLu in improved performance in

problem colv1ng ability

V. ASSUMPTIONS AND LIMITATICHNS COF THE STUDY

for each student was the best possible score the student

cheated in the test.
In matching the students, the researcher had two

scores Trom which to choose from the Arifthmetic Problenm

Solving section of the Iowas Tests of Basic Skills. The grade
T 5 = o
ok RAE o
16*“ ¥ T 2 = = _ -~
Hig @ ;_J_IZGQ‘J.;Su, el
Manuzals JTows Tests of Basic
s ¥ = i o
f1in Company, 196%)}, p. 50.



equivalent score or the percentile score could have been us

in the matehing. However, the percentile scores had

]

gaps. The percentiles near the mean differed by as much as

ive percentile points for each tenth of a grade in grade

=)

equivalent scores.17_ Therefore, percentiles were not used
as a matching tool.

Grade eguivalent scores could have been used, but
these results also were not accurate when éiffering from
the mean of the group. In addifion, not all scores were

reporfed to the nearest tenth in each grade. The pupils in
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impossible in most cases to have exactly one year's dif-
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erence
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converted all grade equivalent scores to standard scores

for purposes of matching, using the formula:

chp—
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Standard ScorezStandard
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cores were changed to standard
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scores, Again, since not all scores were reporied to the
nearest tenth.of grade equivalent, the matching was only as
¢lose as the scores permitted the résearcher to determine in

andard scores. The actual results mavy be

o

gram so abruptly, many of the faculty may not have ad
their forms of teaching, terminology, methods, and approach
However, this study was begun on the basic assumption that
all faculty members did make this adjustment completely znd
immediately when the modern pro
Problem solving skills cannot be determined only on
the ability to do certain word problems, knowledge of cer-

ain concepts, and ability fto translate word solving prob-

the questions thet were used would show certain differences

individually to determine if a difference exlstis; however,

time element, the researcher was unable to

e e o 3 n P Trad A -3n y 4 o] 9 &
time, he could have checked all the guesvions wiih a larger



Time was also a factor in attempting to have the studen
solve enough problems of each type that correspo
cent of each type in each grade.

The types of probtlems were given in eight categories.

m ” R, ke = Efmds T e A g Y = A .
INle same elgny categeorlies whav mougneeon Mlrilin LoWpany uses

= P} o B e v s s = 7 - (51 PP o =
11 heir tests of arithmetic in the Iowa Tesits of B

¥

L2 . 5 ] g ~ . A 3 1
ifferences may hot necessarily be prevalent in other school

districts with similar backgrounds. There zlso may be other
lifferences the investigator was unable to discover because
of elther the sampling group or the questions posed to th
students by the investigator. e can only assume he nas
and A. N. Hieronymus
ic Bkills (Boston:
=~
v
Test Consultant, Houghton
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found most differences of major importance to make the study

]
<
[}
| e
[SH
(&N
1)
5]
[oh
0

cmplete report.
VI. REVIEW OF RELATED RESEARCH AND LITERATURE

The view many mathematiclans have regardins

self as problem solving, the better able the students are

o+ £ =3 -7 T ame  +] + Fa g ol ey
to cope effectively with new problems that may arise in both
mathematics and social contexts.20

The use of number sentences 1s important in finding

for problens, the student must be able To translate wverbal

consists of numbers and symbols.“" lutions to verbal prob-
J.

lems are important, but there are other important concepts

~Tn [, e wde s ok 43 i} -
other than the solutions to the problems.

] I | K = - ~ = Lhama+d Ao ale S
The highly symbolic language of mathematics makes 1T
5 ST ~ ~ T A 1 = T ] M~ S =1 v L L]
useful as an aid in solving problems. This language contains
20+ —mas 7 12 x & el i) w0 -
€¥J, Fred Weaver, "Applications and Problem Solving,*
mMia A e P o T 0 i T VT = O g ’ =]
The Arithmstic Teacher, XII (Octover, 1965), p. 413.
21
— 7 e e & Eal m o~ ~ 1
National Council of Teacher
Vi e S D mm T s + ey - 2
Mathematics for Elementary School Te [ r Se
=T 3 Tl = - R ~ BT =0
nces Booklet Number 8. Washington, D. C., 196%), p. 30.
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setting up some programs, nhigh schocl and college teachers

s and others have set up other
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enatics instructor:

It is essential for The student o‘ mathematics to
acquire the faculty of being able, by his own wit, to
Learn more mathematlcs, o solve new problems, To adapt
his past knoyledge to new knowledge and new points of
view, « o o20

While some mathematicians have stated we do not give

enough emphasis to problem solving, others hold the opposite
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onsists of the so-called social applications. Consequently,

the term usefulness has been restricted.

As mentioned previously, the number of word problen

or story problems had decreased with the new modern mathe-

- 1y

¢s programs. I story problems have decreased, then the

b

=
mnatl

emphasis on these problems may not necessarily be eviden

pedge, Ph. D., Assistant Professor of
University, Manhattan, Kansas.
» "Sense and Nonsense in a Hodern
Program," The Education Digest, XXI
17

"ipplications and o ;
XII (October, 1965), p. #l2.




sls was placed on problem solving, improved achievement re-
sulted. This was proven true wvhen students were given a
many well-chosen problems to solve. He then concluded that

achlevement O]
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These sitills.
Problem solving skills can be improved, but not by
simply assigning word problemns. Solving problems is a conm-
plex process. Research has told us there seems to be no one
best procedure for problem solving. Research also has told

us, though, that some systematic approach is better than
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;hree ex amples have been used to explore the desir-

1ty of using labels in problem sol'*ﬁa. The point
ol v1ew presentec was that whenever measurement units
were 1in volvea, these units might be defined as a numer-
al for 1. Number operations in the usual sense could
then be used with the labels used as numerals, l.e.,

names for numbers.
First, 3a+2a=(3+2)a, vhere a is an arbitrary unit
of measurement defined as 1. -
Also, SaXLaz(Qxh}x(axah where 2= is defined as
nd flPalLy as "a' squared
inally, 3)(4“"(3;<L)aq where fgt again is defined
as l--the arbitrary unit of
Certainly the above point of view permits the separ-
ation of the units of measurement (labels) from the num
ber operations used in the usual sense and as such merif
some consideration In prS blem solving--the practical
aspects of mathemati Se3
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SVHerbert Hannon, "Label X Label =Label<~-4 Fcint
iew," School Science and Mathematics, LXVIII (June,



CHAPTER II

DESIGN OF THE STUDY

school in the West Allis-West Milwaukee Joint City School
District Number One. The researcher questioned the students
to determine if their abilities t¢ solve word problems were
different. The questions used were from eight areass cur-
rency, decimals, fractions, geometry, measurement, per cents,

ratio and proportion, and whole numbers.
I.. AREAS COF TESTING

Based upon several "modern™ textbooks iIn use today
and upon the guide of Houghton Mifflin Company publications,
the researcher found the areas of problem solving to be
categorized into eight types. The eight areas, as listed
above in the introductory paragraph, might be represented
in both concept and problem solving tecnniques. Since the
researcher was interested primarily in the latter, he used
verbal ideas containing some or a2ll of these techniques.
The techniques of each area are as followss

l. Currency: reading and writing amounts; counting;



per cent equivalents; fundamental operations
using decimals.

3. Fractionss art of a whole or groupj; relative
sizes; reducing; fundamental operations using
fractions.

ures; dimen-

-
(4]8]

4, Geometry: recognizing geometric f
sions, perimeters, areas of polygons.

5 Measurement: quantlity; time; temperature; weight;
areas and volume; fundamental operations with
dencminate numbers.,

6. Per cent: meaning and use.

7. Ratio and proportion: meaning and use

8. Whole numbers: reading and writing; rounding;
measurement; averaging; fundamental operatilons.

These were the basic areas used ¢t

in problem solving was apparent.

The modern mathematics series may differ slightly in
techniques, vocabulary, or approach, but all serles spend
approximately the same amount of time on each area and cove
each area at about the same time during the year This is

especially true in the lower grades,.32




The per cent of problems in use In each area in mod-
ern texts today is approximately as followss
l., Currencys: thirty-five to forty per cent.

2. Decimals: two to four per cent.

f =

:J.

3« Fractlions:: thi

H

ty to thirty-flve per cent for

grade sevenj; fourteen to seventeen per cent
for grade eight.

L, Geometry: six to nine per cent.

5 Measurement: six to eight per cent in grade
seven; three to five per cent in grade eight.

6. Per cent: three to five per cent in grade sevenj
fifteen to twenty per cent in grade elght.

7. Ratio and proportion: two to five per cent.

8. Whole numberss three to five per cent in grade
seven; eight to twelve per cent in grade eight.33

These per cents will vary in future texts and future
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duce the number of currency problems even
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though this area is one of the best common denominators of
2ll students at all levels in society. The amount will be
reduced to an average of twenty-five per cent. The area of

geometry will be increased to an average of fifteen per cent.

In the lower levels there is an increase in the amount of

33
T Ax.re ~% - P~ | e TT ~v1 Y ~
55Edward Drahozal, Ph. D., Test Consultant, Houghton
Mifflin Company, Geneva, Illin nois



geometry included among leading publishers of modern arith-
metic texts. The amount of material on measurement wil
vary from publisher to publisher. Many publishers will use
this area as the common denominator among students of all

areas of soclety compared to the present area of currency.>”

The word problems used to determine the approaches of
the students were chosen from several sources. Some pro
lems, worded slightly different, were chosen from forms one,

two, three, and four of the Iowa Tests

Cther problems were chosen from current
the West Allis-West Milwaukee Joint City School District
Number One. The problems are stated in the appendix.

There are several guestions which test the student's

abllity to translate words to symbols and symbols to words,

+3
b5

is is one area of problem solving that must be mastered
if a problem is fto be solved.3?

ed by each student to complete each prob-

I"h

The time need

in
iy

lem was recorded and analysis was made later to determine

time was an essential factor in this comparative study.

Edward Drahozal, Ph. D., Test Consultant, Houghton
Mifflin Company, Geneva, Illlnois.
3°4. B. Evenson, Modern Mathematics: Introductory
Concevts and Their Implications (Chicago:r Scoti, Foresman
and Company, 1962), DPe 7.



The time was recorded to the nearest second. After the stu-
dent had workKed 1t to his best ablility, the researcher asked
guestions on the approach to the problem and how he deter-
mined the result. f the result the student had was incor-
rect, the researcher asked questions to see if the student

could see the mistake and correct it.
III. PROCEDURES

The Horace Mann Junior High School, one of the largest
in the school system, was selected for the study because of
its closeness to the investlgaitor. According to Mr. Robert
Johnson, assistant superintendent, all of the junior high
schools in the system are the same in terms of average intel-
ligence guotient, levels of aptitude skills, and the social
and economical level of the community. After the selection
of the junior high had been made, information concernin

ach student in the seventh and eighth grades was entered on
a four by six card. Based upon this information, five points
f matching were chosen: (1) sex, (2) intelligence quotient,
(3) grade equivalent from the word solving section of the

Towa Tests of Basic Skills, (%) year in school, and (5) date

of birth Other information recorded included the parent's
name, student's name, address, and telephone number.

Since grade equivalents are:very deceiving in wvalue
vhen they depart very far from the mean for that age, grade



equivalent scores were changed to standard scores for th
purpose of matching, using the followlng formula to change

the scores:

Standard Score = Grade Ecguivalent - Group Placement
Standard Deviation
These then took the place of the grade equivalent on the

cards.
The standard deviation for the above formula was as

follows: Grade seven used form threej; the standard devia-

deviation was 18.08,37
When all the scores had been recorded, the researcher

placed the cards in order of the standard scores and with
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these score groupings, the cards were arranged ac-
cording to the intelligence quotlent.

The investigator was able to match the students as
closely as possible, using the following as a guide: The

students in each palr were of exactly one year's separation

Hy

in grade level. One student was from grade elght and the
other student from grade seven,
Second, the two students in each pair were of the same

sex, The Investigator attempted to have the same number of

-
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Skills (Boston: Houghton Mifflin Company, 1964 B Fle
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matched pairs of each sex in the study.

Third, the students were matched in accordance with
their intelligence quotients. This was done to within cmne
intelligence quotient point on each matched pair.

Fourth, the students were matched on the basis of the

standard scores of the Iowa Tests of Basic Skills' arith-

mefic problem solving secfion, Test A-2. This was done to
within ,0082 standard score units on each matched pair.

Last, the students were matched according to age.
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this difference 1n age be as close to twelve months as pos-
sible. Therefore, 91.5 per cent of a2ll cases are within
an age difference range of ten to fourteen months. The re-
maining 8.5 per cent are nine or fifteen months apart in a
The raw data on all matching of the groups can be found in
the appendix.

When the pairs were selected, a letter with a return
post card enclosed was sent to the parents of each of the
students whc were part of the study. A copy of the letter
may be found in the appendix, This letter asked permission

for the researcher to test their child at their home for
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an appointment to test their child. Only two families re-
fused to grant the researcher permission to test their child-
ren. The number assigned to each matched palr and a set of

random numbers contained in a text determined the order of

able at the student's home, because 1t was Impossible to
test the students at the schocl., The researcher gave the
student a clean sheet of fTyping paper and one card at a time,
each having one problem to be solved. The researcher timed

each individual. When each student had solved the problem
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of approach each student had used, and Informafion concern-
ing the solution. If the solution was incorrect, the re-

searcher, through oral gquestions only, attempied to discover

e

if the student could explain his own error, so that the re-
searcher could further understand the reason for the incor-

rect resulte.

IV, ANALYSIS OF DATA

3

The analysis consisted of several steps to determine if a
difference in problem solving was apparent. The first step
of the anslysis was to total the number of correct responses

of each student. The second step was to find the average



number of correct responses of each grade and then determine

if the difference in the averages was statistically sign

Many of the students who had the problem incorrect at
first examination, would have had the problem correct if they

ad not made simple careless errors. Therefore, the research

(e
+

er evaluated the number of correct and incorrect results,

taking into consideration this concept of careless errors.
After finding the number of correct responses of each student,
the average number of correct responses of each grade was
found to determine if the difference in the averages was
statistically significant

The amount of time regquired by each student to work

each problem correctly was recorded. In the analysis of
each problem, an average time for each grade was calculated

and compared to determine 1f fthe difference was statistically

L W |

significant. This difference was based on two factors.

FPirst, the times were compared considering careless errors.

Second, the times were compared not considering careless er-

-

- + - ] 3 -~
etermline 11 a consiceration

o7
o

rors. The researcher wanted to

of the careless e”rors made a statistical difference in the

Since some of the problems are similar to those ad-

ministered by the Iowa Tests of Basic S

three, and four, the end of the year norms for this study
9 5 3



group were compared to the national midyear norms for each
specific problem. This was done only on those problems
wnere the end of the year per cent of the group was egual to
or below the national midyear per cent. If the end of the
year per cent was greater than the national midyear per cent,
the results were not stated because no inference could bhe

rawn from that data. If the norms for a specific problen
differed considerably, the investigator did try to determine
WiY.

After considering careless errors, the approaches of

those students whose results were yet incorrect were shown

and evaluated to determine if their errors were due %o care-
less reading, misunderstanding, or poor cocnception of arith-

etic concepts. The number of students in each grade who

Lt

used the same incorrect approach is also listed.

Encther step iﬁ the analysis was to determine the
total number of correctly labeled problems of each sfudent.
The second step was to find the average number of correctl;
labeled problems of each grade and then determine if the 4if-
ference in the averages was statistically significant.,.

The researcher evaluated the teachers!'! backgrounds to

determine if they were knowledgeable iIn the field of modern



EXPECTED CUTCCMES

The modern mathematlics programs place a greater en-
phasis on deductive proof and reasoning. Since the deduc-

=

tive system 1is based on undefined terms, postulates, and

Ky
]...J'

laws o ogic, a student might be better able to cope with

word solving problems than previously with traditional
texts.Ba

Modern mathematics texts have spent more time on
precise definitions, terminoclogy, and notatlon. The tradil-
tional texts emphasized the use of rules instead of the
Tormation of certain mathematical concepts. In modern math-
ematics programs of today, more attentlion 1s given to the

recision of concepts which will definitely affect the stu-

dents! problem solving ability. The exponents of the new

3

mathermatics believe that the student's progress in this
subject is often retarded because he is not able to verbal-
ize accurately. ince being able to translate words into
mathematical symbols 1s a key to solving word problems, the

student's ability fto know the words more precisely will hnelp

2 . - 5 :

““A. B, 1?‘ve‘txso_., Modern Mathematics: Introductory
e e A P & (O3 a + = o v -
Concepts and Their Implications (Chicago: Scott, Foresman
and Company, 1962), D. 2.



in word solving problems.39
Therefore, even though the seventh grade 1s a year
behind the eighth grade in school, the researcher may find
the seventh grade to be equal to the eighth grade stude
in word solving abilities.
As pointed out earlier in the report, many mathe-

matics programs have not emphasized word solving abilit

[N
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Based on actual count of word solving problems, many texts

have decreased the number of probtlems considerably. Since

b

the mcdern mathematices program puts more emphasis ¢on con-

cepts, approaches to concepts, and terminology, the publish-
ers had to eliminate something in the text to keep the work
within a schoolyear. Therefore, the number of word solving
problems was decreased in favor of concepts. Since many
publishers realized their mistake in this move, the publish-
ers have increased their word solvin problems.ql

The modern mathematics program In use by the West Al~

~West Milwaukee Joint City School District

the first series Science Research Associates published on

B. Evenson, Modern Mathematics: Introcductory
Concepts and Their Implications {”V' agos Scott, Foresman
and Cocmpany, 1962), DPe. 5.

403. Fe Lindquist, and A, N, Hieronymus, Teacher's
Manuals:s Iowa Tests of Basic Skills (Boston: - Houghton
Mifflin Company, 196%), pe 50.

lqi_l'-'-r'! ™1 & - T

Edward Drehozal, Ph. D., Test Consultant, Houghton
Mifflin Company, Geneva, Illinols.
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medern mathematics. These consist of the twelve paperback

books of the Greater Cleveland Mathematiecs Program for in-

termediate grades., Hence, possibly fewer problems were
given the seventh grade class with the modern mathematics
than the eighth grade class with traditiocnal texts. £ thi
was the case, the results from the ftesting may show the
seventh grade students to be poor in word solving problems
compared to the eighth grade students.

Because there are sound points of discussion on both

sides of the issue, no clear-cut prediction can be made,



CHAPTER IV

RESULTS

Careless errors made a large dilfference in the results

-

of some of the problems. Therefore, the researcher had

ct
O

divide each problem into two aspects, not consldering care-
less errors and considering careless errors. The seventh

grade students committed a total of forty careless error

n

while the eighth grade students had twenty-seven careless

h

his affeected the total number correct by each
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grade as follows: Seventh grade students had 275 correct
considering careless errors and 235 not considering care-

-

less errors. Eighth grad

students had 305 correct con-

4]

sidering careless errors and 278 not considering these care-
less errors.

Based on the number of correct answers, not consider=-

]
R

careless errors, there is no statlstical significant
difference between the means of the seventh and eighth grade
classes at the .05 level, Using the t-formula gave a value

of 1.8

0

37 with thirty~six degrees of freedom.
Based on the number of correct answers, considering
careless errors, there is no statistical significant differ-

gnce between the means of the seventh and eighth grade classe



The concept of labeling may be important since it
might{ mean that the student who labels has a better lnow-

ledge of what he is doing than a student who dces no

ot
a

\
'

his work. An average of both grades was established
on the total number of correctly labeled problems of each
student in each grade. The value calculafted using the t-
formula was 1.1813, which indicates the difference in the
means of the seventh and eighth grade classes was of no
statistical significance at the .05 level.

The results discussed thus far In this chapter were

tabulated in TABLE I, page thirty-three, and TABLI
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In reading each question, the researcher found the
erence between the seventh and eighth grade classes to
vary from question to question. Therefore, to determine if
one class had z better knowledge of story problems than the

other class, each problem was analyzed.

This analysis was conducted according to the follow-

l. The problem as presented to the student.

2.. The achievement status, not considering careless
rrors, followed by achievement status, conside
ing careless errors.

1., Common errors of students.

4, Average time in seconds.
o
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Total number of correct answers,
considering careless errors 275 305
Total number of incorrect answvers 197 161
Total number of students who did
not attempt to solve the problem 83 89
Percentage of total correct responses
considering careless errors 49,559 54,959
Percentage of total incorrect responses
considering careless errors 35.504 29,019
Percentage of total number of students
wno did not attempt to solve the
problem 14.95%  16.049
Total number of careless errors L0 27
Percentage of careless errors of those
students who attempted to solve the

5 ]
problem 8.47% 5.79%
Percentage of studentis who correctly
labeled the solutions to the problem 73.73% 80.47%
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‘T’OTAL ACHIEVEMENT RESU
Grade 7 Grade 8
Variable T

Mean Mean
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score | score
Number of correct
ansvers, not ;
considering care-
- ”~ -~
less errors 6.351 2.506 7.51% | 2,697 | 1.8937
Number of correct
answers, consid-
ering careless
errors 7.432 2.509 8.243 3.052 12310
Number of answers
correctly labeled | 9.378 | 2.,29% | 10.11 | 2.911 | 1.1813
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Labeling.

Percentage of achievement, where applicable.

I.. QUESTION NUMBER ONE

Y

A grocery store published an ad of these specialss

Turkeys: 27¢ per pound

Ground Beef: 3 pounds for #1.uk
Ham: L49¢ per pound

Beef Roast: 59¢ per poeund
Oranges: 3 dozen for $1.00
Peas: 2 cans for 39¢

Red Salmon: &5¢ per can

Celery: 2 large stalks for 29¢

Peaches: Y cans for 8

l;;:':

O

Sugar: 10 pounds for 99¢

Se Davis bought the followings

B

pounds of Beef Roast

-

can of Red Salmon

no

stalks of Celery

i

cans of Peaches

How much did the groceries cost?I+2

Not considering the possibility that anyone had made

b
LT2——1 . 3 L : rT b 2z
E. F. Lindqulist, and A. N, Hleronymus, Iowa Tests
Skills, Form 3 (Bostonj; Houghton Mifflin Company,
93, Question 66.
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a careless error, nineteen students in grade seven and twen

”5

ty-one students in grade eight correctly answered gquest

¥8)
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U
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one. Next, when considering the careless errors nade by
some students, twenty-seven students In grade seven an
twenty-four students in grade eight had the correct answer.
These results are shown in TABLE III, page thirty-seven.

A grest difference is noted in TABLE III because
eight students in grade seven and three students in grade
eight made careless errors.

Reading errors accounted for

takes. Listed in TABLE IV, page thirty-eight, are some of
the errors students made in solving this problem, with the

students in each grade who made that error., As

-

the first problem was being administered, the researcher
noted that most of the students were nervous.

As shown in TABLE V, page thirty-nine, the difference
in the average times of seventh and eighth grades was not
statistically significant in either case. When not consid-
ering careless errors, the t-distribution formula gave &
result of .299%, This result shows the difference 1s not

significant at the .09 level. When conside

H
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[¢]
12
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O
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difference in the average of the means was not significant,
- ' - . . o - -~ 5 - - A
The t-distribution gave a value of .3002, which also indi-

cates the difference i1s not significant at the .05 level.
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CCMMON ERRORS OF STUDENTS ON QUESTICON

Errors Grad

N

ground beef instead of beel roast

Two cans of peaches instead of four i
peas instezd of peaches 0
ham Instead of beef roast o)
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Answer

Not considering careless errors
Correct
Incorrect

None

Considering careless errors

(@]

orrect

Incorrect

h

None

99.47 Sec.
120,71
135.08

100.7%

135.78
135.00
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Another factor to consider might be labeling, which
again might mean the student who labeled had a slightly bet-
ter knowledge of what he was dolng than a student who did
not label his work. In this particular problem the seventh
grade students appeared to show a better understandin

=

this labeling concept, since all seventh grade students

labeled the problem correctly while all eighth grade stu-
dents did not.h3

This particular problem is similar to a problem used
in the Iowa Tests of Basic Skills. Question number sixty-
gix of Form Three, om which this question was patierned,

achievement higher than the eighth grade midyear per cent.

PERCENTAGE OF ACHIEVEMENT ON QUESTICN CKE

Group average Grade 7 Grade &8
National (midyear per cent) 53,00% 60,.00%
Study (end of year per cent) 72.97 6,86

i _ i T DR S S . T W S -
A more complete presentation of labeling informa-
tion can be found in the appendix.
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II.. QUESTICON NUMBER TW

The track for Joe's electric train was a 200-inch
oval. Roger‘s rain had 12 curved and 4 straight sec-
tions of track eacn 10 inches long. How many inches

longer was Joe's track?t
This second question, concerning measurement of track
using whole numbers, had the results as shown in TAELE VII,

page forty-two, not considering and considering the possibil-

-
<

ty of careless errors. Two seventh grade students co

F‘J
3
iJ
ot
ct
M
[eh

the same careless errcr: They wrote the subtraction problenm

*

no
O
O

f

minus 160 and had 30 as the answer.

The reasons why the students had this particular prob-
len wrong are listed in TABLE VIII, page forty-four. The
majority of the errors, especially of the eighth grade stu-

dents, were poor reading errors. Also included in the table

are the number of students at each grade level who committed

If time was to be a factor in this particular problem,
the difference between the means of the seventh and eighth

grade students was not statistically

A
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b
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v
ct
-
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o

of t in the t-distribution formula, when considering careless
errors, was .3662. This indicates the difference in the

average times is not significant at the .05 level. When not

= PR 4 ~ ~ A AT T3 = T A1 T~ -~
. F. Lindquist, and A. N. Hieronymus, Iowa Tests
5 o 15717 o 7 e T MIFFId Comnont
of Basic Sn:;;s, Form 1 (Boston: Houghton Mifflin Company,
= ool s = ~ Vel t- =~
LYC%,4 Doe 95, C‘_-,L.\CS 1CIl 2D«



QO

(4]
]
o
£

¥e)

_|._

0

T

[

-~

TION

C
ddod

oy

UE

Q

Grade

T4
E

13 | 35.

N

TUS ON

P |

1)

A

EVEMENT S

-
4

17

A
Al

careless errors

&3

Incorrect
careless errors

fod

5
Correct

inswer
siderin

™y
Fs

onsidering

ot co

I
|
~
(v

Incorrect

none

AT
ik




L

TABLE IX, page forty-four.

The consideration of labeling as a factor in deternin-
ing understanding definitely favored the eighth grade in thils
rarticular problem. Nearly all eighth grade students labeled

e problem correctly while only about two thirds of the
seventh grade students did

the number of students who attempted or did solve the problen,

Milwaukee on Wednesday at 8200 a.m. and leaves at 1:30 p.r.

The third question, using the concept measurement in

time, had the results as listed in TABLE Xy Dpa

]

g

the students committed careless errors.

the students who solved the problem

-

Nearly all of
correctly, seventh or eighth graders, did 1ittle peneil work

.
o

t. The majority arrived at the answer

1

to compute the rest

£

mentally. The greater percentage of those students wno iried
‘-r6-—, g ~y1T e A A T T3 " T AT1e Tiassa
E. F. Lindguist, and A. N. fleronymus, Iowa Tests
of Basic Skills, Form 2 (Boston: Houghton Mifrlin Company,
a7 T g
1956), Pe 9%, Question o
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TABLE VIII
COVMYVOY TPREARS ™ QMTTMHTIANTM YT ATHISMTON a0
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Errors Grede 7 G
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o

Did not see the word "longer"

in the problem 6
Added Dboth lengths together

instead of subtracting 3
10 times 12 minus 120 times L

egquals %80 inches 3

[§8]

ATITDANT MTMTD T73T A ANV T ATTOOMTAN mmLTA
AVERAGE TIME IN SECONDS ON QUESTICN TWO

Answer Grade 7 Gra

Correct 58.27 Sec. 60.7
Incorrect 71.77 6.1
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To compute the result on paper had Incorrect answers. TABLE
X1, page forty-seven, shows common errors and the number of
students who committed them.

Since no careless errors were found, time had to be
considered only once. Statistically, the difference in th

1

average of the means was of no significance

L ]
=
)
»
<
o
f—t
o
4]
O
Hy

t in the t-test was .,8139, which indicated the difference
was of no significance at the .05 level.
Listed in TABLE XII are the average times of all

eacnh grade.

ECONDS ON QUESTICON THREE

=3
g
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Answer Grade 7 Grade 8
Correct L8.,48 Sec. %3.05 Sec.
Incorrect £9.53 581k

Non 5 <00

(@8]
&
.

(@)
(&)

- . & . i S . S s sl g e ey
read the answer alocoud. The results did indicate that the

)

eighth grade did do slightly better than the seventh grade



TABLE XI

COMMON ERRORS OF STUDENTS

AT T COMT AN
X QU.DD_;_J. i
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8:00
1:30
o
6:70 or 7:10

8:00 plus 1:30 is equal to 9:30

Started counting from 8:00 instead

of 9:00

Knew 8:00 A.M. but thought 1:30 P.M.

was in the early morning

Mentally 30 minutes from 1 hour is
T bl <

tes and 1 hour from 8 hours
s 7 hours, therefore 7% hour
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on labeling in this particular probl
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This problem is similar to problem eighty~-on
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Two of the Iowa Tests of Basic Skills,

per cents can be cited.%7
TABLE XIII compares per cents achieved by the nation-
al group to those achieved by the study group.
TABLE XIII

DTRATNTMA AT T APVITTTT TN RTIT AT TP OMT NN MDDt
LRulhl’.L:l = O:.‘ aui.I&‘uL::.u\;. O.‘.“f Q :JSJ-.LO.I‘ Lanhn

Group average Grade 7 Grade 8
Natd ara ma i - =3 L] .009 : Q0%
National (midyear per cent) +1 . 00% 73 .00%

Study (end of year per cent) 54.05 56.76

IV. QUESTION NUMBER FOUR

If a dozen ears of corn cost forty-eight cents, what
L8

would Mrs. Smith pay for a half dozen ears of corn?

The researcher, in running a preliminary study before

-

Testing this matched group, noticed an hundred per cent cor-

7Towa Tests of Basic Skills, Item Performance Analy-
3 Getors "Bonbhion NITTI® - 4 I
sis, (Boston: Houghton MIiflin Company, 1965), Grades 7, Oe
"“E. F. Lindquist, and A. N. Hieronymus, Iowa Tests
P - N T - T T WS ST e
of Dasic Skills, Form 2 (Boston: Houghton Mifflin Company,
P - - L ~
1956), pe 93, Question 63.



the researcher decided to leave the problem in the testing
program, because it at least might have encoura

Pup ey | & - £ n ¥ ooy 1 3 o 3 = %
students for future problems when they noticed an easy one.

In the actual testing of the matched palirs, none of the stu-
dents committed careless errors. However, five of the nilne
students who had incorrect answers made careless reading er-

-

rors. The remaining four students could not explain to the

Tesearcner why they did the operations they performed They

were convinced, though, that they had the correct result.
The number of students from each grade and the per-

centage are listed in TABLE XIV.

ACHIEVEMENT STATUS ON QUESTION FCUR

Grade 7 Grade 8
Answer
l ‘T
No. % No. %
Correct 31 83.78 | 3! 1
Lorrech S O_;-l S 9*.09
Incorrect & 16.22 3 g.12

None O 0 O )
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Mr. Roberts bought three 1life vests as safety eculp-
ment for his new boat and paid for them with a twenty dollar
bill. If the vests are $5.19 each, how much change should
he receive?Lrg

This guestion is concerned with currency, one of the
eight areas into which word or story problems were grouped.

Careless errors definitely had to be considered in
this problem, because 17.57% of all seventy-four students

tested made careless errors. Listed in TABLE XVII, page

.C‘

_.l.

ifty-three, are the number and per cent of students who

1

sorked the problem, not considering and consider

it

ing careless

There was a total of thirteen careless errors. Six

of the errors were committed by the seventh grade students

while seven of the errors were committed by the elghth grade
students. 8Six seventh graders and five eighth graders had

the problem wrong due to errors other than careless errors.

1 E gt ~ 3 T TTE o ~ S Trerta Toaadso
E. F. Lindguist, and A. N. Hieronymus, Iowa Tes

P o [l PO R i Y1 ) = IO r T e s oy 3 - =

of Basic Skills, Form 4 (Boston: Houghton Mifflin Company

ENEVA TR X N sx 2y

19Ck), pe 93, Question 69.
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Grade 7 Grade 8
Answer i
No. 4 No.| %
Not considering careless errors
Correct 25 | 67.57 | 24| 64,86

Incorrect

None

12

31
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16,22
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Nine students committed common errors, as shown in

COMMON ERRORS O STUDENTS ON QUESTION FIVE

Errors Grade 7 Grade &
Thought he purchased only one jacket 6 3
Thought he purchased only two jackets O 2

- I

The average times are of such a nature that i

ct

may
not be possible to use them with any degree of assurability.
The average Times of those who made careless errors were
extremely high cocmpared to those of the students who found
the correct solution. Listed in TABLE XIX, page fifty-five,
are the average times, showing how the students who com-
mitted careless errors affected the results.,

The average time of the six students in the seventh
rzde who made careless errors was 96.5 seconds. The avera
time of the seven students in the eighth grade who made care-
less errors vas 84,71 seconds. This accounts for the dif-
ference between considering and not considering careless er-

I'Crs.

) Kol e T mT Ae 1 ~ o = £ ==
The researcher statistically analyzed each of these
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TABLE XIX

AVERAGE TIME IN SECONDS ON QUESTICN FIVE
Answer Grade 7 Grade 8

Not considering careless errors

Correct 5
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Incorrect 8
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Considering careless errors

Correct 66.8% 85«39
Incorrect 82.17 65.00

None 0. 20.00




careless errors, the wvalue of 31731, This value 1s
greater than the .0l level of significance, thus making the
difference in the average times of the seventh and eizhth
grade students significant. 'he elghth grade class had an
average time significantly faster than the average time of
the seventh grade class.

By considering careless errors, the value of t was

1.273, which is not significant at the .05 level.

The researcher also noted that the student who spent
cnly twenty seconds on the problem before stating he had no
idea of how to work the problem probably did not spend a

sufficient amount of time to warrant that statement. If he
nad spent more time on the problem, the researcher feels he
might have solved the problem correctly, based upon his
ansvwers to certain leading questions the researcher asked
him after he stated he had no ldea of how to work it.

The labeling results in this particular problem were

practically the same for each grade. Those students who 4id

not label the problem correctly had the decimal point for the
cents, but did not use the 1.l sign to indicate the inte-
gers preceding the decimal point were dollars.

This problem is similar to problem sixzty-eight in

- ~ s s 50 s % i

Form Four of the Iowa Tests of Basic Skills.” That problenm

56— m 3 & T & * it n

Iowa Tests of Basic Skills, Item Performance Analy-

sis, (Bostonz Houghton Mifflin Company, 1955), Grades 7, O.
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the national midyear per cents
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Since about eleven per cent of all students who wvere
involved in the study made careless errors when working the
problem, this had to be considered an important factor, even
though an equal number from each grade made careless errors.
Listed in TABLE XXI, page fifty-nine, are the number and

per cent of students who worked and achieved that status

not considering and considering careless errors.

[N

correct. When applied to this problem, the concepts of many
of the students were poor.
TABLE XXIII, page slxty-one, shows the average timing

of both seventh and eighth grade students, not considering

These average timings were statistically of no sig-

nificance, even though the eighth e students had a time

oa

H

o

£

which was approximately twenty per cent faster. The concept

of considering careless errors or not considering careless

k) 1

errors did not change the results statistlcally. When con-
sidering the careless errors, the value of t for testing the

~ =1 ] = - Y r oo G 3
difference of the average times was l.36%3. This result
indicated that the difference In the average times was of no

k] - s I~ §i W e : 1 A 4
significance at the .05 level. When not considering care-
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TABLE XXIL
COMMON ERRORS OF STUDENTS

(oL

QUESTION SIX

Errors Grade 7 Grade 8
Used 12.2 to represent twelve and
one-half 5
Used % as .02

d

ied correctly but ha
to put the decimal

no concept
point

way

to rbp;esent
in decimzl fo

lus m(o” that product) 21600
product again) was

25 instead of 25 divided
times 1800 was 12(1800)

ter the

o

o

|__l

O

b=

= O T

L

O




H]

T R B

AT b s i
Aaold Aalll

5]

AVERAGE TIME IN SECONDS ON QUESTION

e
t

SIX

(@AY
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Answer Grade 7 Crade 8
considering careless errors

Correct 95.67 Sec. 78.80 Sec.

Incorrect 101 .16 87.78

None 77 44 72.00

Correct 99.08
Incorrect 99.67

B 7744

80.07

89.07
72.00




The consideration of labeling in the solution of the

problem was of no value in determining whether one grade

Q

had a better understanding., beczuse both grades had exactly
the same number labeled correctly.
This problem, very similar to problem seventy-two of

Form Three, revealed a very interesting factor in terms of

ul
[\

the national midyear per cents.” The results

(@

re foun

(4]

in TABLE XXIV.
J—I

PERCENTAGE OF ACHIEVEMENT ON QUESTION SIX

Group average Grade 7 Grade 8
National (midyear per cent) 37.00% 50,00%
Study (end of year per cent) 35.1% 27.64%

VII. QUESTION NUMBER SEVEN

fa

Mr, Jones went fishing and found the average weight
of his fish was 3.9 pounds. Mrs. nes went fishing and

o

found the average weight of her fish was 2.25 pounds., How




many p ds heavier v the avera;
This problem, which in tl category of

had the number and pei
idering and, second, consil

m In T
' lack o
The

less errors, as shoun
The researcher
e jor reason incorrect answers.,
ing question of t
t or had

concepts was the m
researcher asked the following
had the pr

for

the students who either
answer: "Minhich of these values
Cr are the two values

or 3,907 Or
ile the

The respon

because that nine

ety one-hundredths; nine tenths
dths. Thi

Considering

g 1is

?‘\'l v
- ———

one-hundre
students,

ninety
seventin and eighth grade
grade had had modern mathematics, in which unders
a fundamental feature, the researcher could not explain the
reason for that response.
Listed in TABLE XXVI, page sixty-five, are some of
the ways in which students attempted to solve the problen,
having incorrect results.
> B. F. Lindguist, and A, N. Hieronymus, Iowa Tests
of Basic Skills, Form 3 (Boston:s Houghton Mifflin Ccmpany
1964}, p. 9%, Question 73.
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| Grade 7 t Grade 8
nswer i ;
|No. | % |[No.| &
Not considering careless errors
Correct 16 L3.24 | 23 62,16
Incorrect 16 | h3,.24 |11 | 29.73
None 5 |13.51 3 8.12

Considering careless errors

Correct

72.97
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TABLE XXVI

TN

COMMON ERRORS® OF STUDENTS ON QUESTICKH SEVEN

™
b

rors Grade 7 Grade 8

H

e B
3.9 !
el 00 8 L
Had 1.1% because .9 from .25 is
.16 and 2 from 3 is 1 1 1
32.90
2,25 Subtracted the decimal part
—— < = i 3
.0565 and added the whole numbers 1 O
Took 4 of the result (1.65) because
1t said average o 3
P.25
_3.9 because 9 from 15 is 6 and
1%..06 3 from 21 is 17 2 o
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The researcher, in studying the reasocns for the er-

rors, noticed that most orf the reasons were similar to th

I ne
one discussed earlier concerning 3.9 and 3.90. By further

study of the errors, the researcher noticed pcor concepts
on the part of both grades.

The time reqguired to solve the problem either cor-
rectly or incorrectly is listed in TABLE XXVII, page sixty-
seven. 1t can be noticed that those students who had the
problem correct in either grade did so at a faster rate of

N

time than those of the seventh grade. Despite the faster

not considering careless errors. The values of t when con-
sidering and not considering careless errors were l.612 and
1.8881, respectively.

If labeling was to be a possible factor in determine-

ing which grade had the better understanding, the results

(¢)

O
3

H
0]
0
I...

Lo
[...l
i
o
M
f—.l'
@
£
b
W
&
4
} -

g
ot
.-"I
(n
)
o
6]

high a percentage of the
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lon seventy-
three of Form Three, the researcher was a2ble to use natiocnal

Hi,
nidvear per cents for comparison.”

*Towa Tests of Basic Skills, Item Performance Analy-
: BacTo e T P orve S T«
sis, (Boston# Houghton Mirflin Company, 1905}, Grades 7, .
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AVERAGE TIME IN SECCONDS ON QUESTICN SEVEN

Answer Grade 7 Grade 8

Not considering careless errors
Correct 65.38 Sec. L3.61 Sec.
Incorrect 69,44 60.18
None 76 .60 63.00
Considering careless errors

O
'._!
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o
O
-
(W8]
L ]
w
H

Correct

Incorrect 75 6k 68.86
None 76 .60 63.00




Listed in TABLE XXVIII are the per cents, consider-

ing careless errors.

TABLE XXVIII

PERCENTAGE OF ACHIEVEMENT ON QUESTI
CONSIDERING CARELESS ERRORS

TION SEVEN

ada’

Group average Grade 7 Grade 8
National (midyear per cent) +84 00% 64, CO%
Study (end of year per cent) 48,65 7297

If the researcher would not have given the students
credit for careless arithmetic errors, the per cents would

-

be changed noticeably, as shown in TABLE XXIX

TABLE XXIX

BERCENTAGE OF ’CﬁImidﬂE.T ON QUESTION SEVEN
NOT CONSIDERING CARELESS ERRORS
Group average Grade 7 Grade 8
National {midyear per cent) 43,004 64, 00%




A honeybee colony that contains 60,000 bees in late

fall may have only 12,000 at the end of the winter. What

il
a1

per cent of the bees live through the winter season?

1 fal

This question is from the area of per cent. The

'_In

values listed in TABLE XXX, page seventys are based upon
answers, not considering and considering careless arithme-
tie errors.

Common errors, other than careless errors, made by

T

the students are listed in TABLE XXXI, page seventy-one,

41so listed in this table are the number of students in
The researcher dlscovered that the students had conm-

mitted computational errors rather than reading errors.
The average time required by students who had the

ents,

(o]

problem correct was in favor cf the eighth grade stu
as shown in TABLE XJYXII, page seveniy-two.
The average eighth grade student worked the problem

in approximately sixty per cent of the time it took the

average seventh grade student to achlieve the correct result.

Statistically, it also was shown that the difference in the

cf

average times of seventh and eighth grade students was

753. F. Lindquist, and A. N. Hleronymus, Iowa Tests
of Basic Skills, Form 3 (Boston: Houghton Mifflin Company,
S VATR T : P -

1964}, p. 9%, Question oo,



~TTTT MSTARTT QMA MTT ANT TTOMTAN TR
ACHIEVEMENT STATUS ON QUESTION EICHI

Qo

Lnswer i
-‘n‘Oo ' %
| |
o R
Not ccnsidering careless errors
| )
Correct 7 l2¢.62 10
i
Incerrect 19 351.35 1
i

Considering careless errors
Correct L9 | 2k.32
Incorrect 17 145,95

None 1l 129.73
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COMMON ERRORS OF STUDENTS ON QUESTICN EIGHT

-—

Errors Grade 7 Gra

1200 divided by 60000 is equal to

1/5 per cent 3
Since 5 times the 12000 eguals
60,000 the answer is 5% 0

0 less 12,000 is 48,0
fore the answer is 48

I

Since 60 divided by 12 is 5, the
answer is 50% 1

Since 60,000 minus 12,000 is 58,000

and 60,000 is 100% and 58,000 is

2,000 less than 60,000, then the

answer 1s 2¢ less than 1004 or 98% 0
(P)(12,000) divided by 100 is equal

to 60,000 then P is equal to 5,000% L

L
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AVERAGE TIME IN SECOKRDS ON QUESTICN EIGHT
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No{ considering careless errors
Cor - 107 .42 Se AL, 00 S
Correc 107.43 Sec, 64,00 Sec.
Incorrect oL, B4 5767
None 95.27 704k
Considering careless errors
Correct T, 78 62,82
Incorrect 91.06 58.06

None 95.27 7054




'7')
-
wnether considering or not considering careless
errors. Using the t statistic, the wvalues for t when con-

sidering and not considering careless errors were 2.6991 and

2.7175, respectively. The values, whether considering or
not considering careless errors, are both significant at the

.05 level, and thus prove the eighth grade students to be
superior in the aspect of time.

Labeling of this particular type of problem is very

=

tionally fine job In fterms of explaining their labels and
did a considerably better job of labeling than did the sev-
enth grade students.

When compared to a national norm, the researcher

.

found the eighth grade to be below while the seventh grade

o

appeared to be aboul average. 8Since this guestion is sim-
lar to nuxber eighty-six in Form Three, national midyear

p
per cents were available to the researcher, 20

=
ple + 7= T o (PR, 1F2 - T A sucgone e T S e
““Towa Tests of Basic Skills, Item Performance Anzgly-
K - . T yn Py 353 a3 PN e o T e p g ; o
sis, (Boston: Houghton Mifflin Company, 1905), Grades 7, S,




Listed in TABLE XXXIII are the comparisons.

PERCENTAGE OF ACHIEVEMENT ON QUESTION EIGHT
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During the several weeks in which the testing was
conducted, both grades began the study of per cent. Be-

cause the students had varying degrees of xnowledge

cl;
)
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d
researcher feels the above results do not give a fair pic-

IX.. QUESTION NUMBER NINE

i b B e P 5 :
Alice started a 4H laying flock project in September

The laying house for the flock was twelve feet by sixteen

ENd T2 e .y T o~ P m -
e HlerOn :_LS, 10owa TestTs
T ~ln - RS LD ——
Houghton Miiflin Company,




This particular question is from the area of geome-

try, using only multipl
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are the results, not considering and considering careless

arithmetic errorse.

ng the correct procedure, these
students made careless arithmetic mistakes: subiraction
errors when they divided and addition errors when they mul-

Listed in TABLE XXXV, page seveniy-seven, are some

~f

of the incorrect approaches and procedures the students used.

The majority of the students had this problem incor-
rect because of their poor understanding of concepts

Since the average timings of those who made careless
errors affected the results to some degree, both average
times are shown in TABLE XXXVI, page seventy-eight.

0f the group who made careless errors, the average

udent was 138,50 seconds

smile the average time taken by the eighth grade student

Despite the difference in average times and th
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AVERAGE

~r

TIME IN SECONDS CH

XXVI

QUESTICN NINE

~J
(S 8]

Answer Grade 7 Grade 8
Not considering careless err

Correct 108.00 sec. 103.78 3Sec.

Incorrect 122 .21 89.65

None 74,22 73.91
Considering careless errors

Correct
Incorrect

None

117.38
117.87
74,22




In a problem of area, such as questlon nine, it is

important for the student to differentiate between fee

ct
2
[e7)

square feet, labeling the solution correctly. A greater
nunber of eighth grade students than seventh grade students

labeled this problem correctly.

ble toc the researcher for compar*S““s.SB These results are

stated in TABLE XXXVII, showing the eighth grade students

below thelr national midyear per cent,

TABLE XXXVII

AT TEYRVENM M7 TTOOMT AN M TAD
ACHIEVEMENT CN QUZSTION NINE

Group average Grade 7 Grade 8

National (midyear per cent) 26.00% 39.00%
Study (end of year per cent) 35.1% 32.%
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To make a base for a desk, a board 7 5/8

g

wide was sawed iInto two pieces, one of which was

(WS
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inches wide. If no allowance 1ls made for sawing, how wide

in irnches was the other pilece?

had the results as listed in TABLE XXXXVIII, page eighty-
one. The concept of considering careless errors changed

the results only slightly, since only one eighth grade stu-
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When tThe stu-

from the whole number, they borrowed ten-eighths rather
than eight-eighths, Listed in TABLE XXXIX, page eighty-two,
are the errors made by students.

The average times necessary for each student to com-

plete the problem are shown in TABLE XL, page eight

: L = X s 3 A T s = - AR Y aedA
E. P, Lindquist, and A, N, Hieronymus, Iowa Testis
A Tl 1 i - cetome  Honmohnt fHAFT11 Comoans
of Basic Skills, Form 3 (Bostons Houghton Mifflin Company,
QALY = O I : e
1964%), p. 92, Question 56,
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COMMON EREORS OF STUDZENTS ON QUZS TEN
Errors Grad Grade &
Changed the fraction 7 and 5/8 to
6 and 15/8 so they were able to
" \ -

subtract 4+ and 6/8 3 10

the numerators and

I's as seperate parts

3/% equals 2/4% or 1/2) 5 1

Changed 7 and 5/3 to 61/8 and also
changed 4 and 6/8 to 30/8 which
then resulted in the incorrect
answer by subtracting

£Added instead of subtracted
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gl
found to be ,8061. This value, and the value of t when not
considering careless errors, were not significant at the
.05 level.

Labeling the answer in inches, thouzh not extremely
important to the understanding of the problem, was considered.
The results indicated that the eighth graders had a slightly
better performance than did the seventh graders.

This question, similar to problem fifty-six of Form

Three, gave a national midyear per cent for seventh grade

Only . 60
TABLE XLI
PEZRCENTAGE COF ACHIEVEMENT ON QUESTION TEN
Group average Gracde 7 Grade 8
National (midyear per cent) 4.2,00% 0 4
Study (end of year per cent) 13451 45,95

When comparing the national average of 42% to the
study average of 13.51%, it would appear to the researcher
that the seventh grade apparently had not studied this in
school. However, in reviewing the texts of seventh grade,

the researcher found that they had had problems similar %o

.
OIowa Tests of Basic Skills, Item Performance Analy-

sis, (Boston: THoughfton Mifflin Company, 1965), Grade 7.

—




85
this the first semester of the 1967-68 schoolyear. Thus

the researcher cannot explain why they did so poorly.
XI.. QUESTION NUMBER ELEVEN

How much would nine oranges cost at 36¢ a dozen?tl

In this particular problem there were no careless

errors. The results of achievenment are stated in TABLE XLII.

TABLE XLII

CEIEVEMENT STATUS CN QUESTION ELEVEN

Grade 7 Grade 8
Answer
No. % No. %
Correct 20 | 54,05 | 21 | 56.76
Incorrect 9 | 24.32| 10 | 27.03
None 8 | 21.62] 6 | 16.22

The rezsons for arriving at incorrect answers were
varied, the majority being careless reading errors. The

specific reasons are stated in TABLE XLIII, page eighty-six.

61 s ;
“E. F. Lindquist, and A. N. Hieronymus, Iowa Tests
of Beeic Skills, Form 2 (Boston: Houghton Mifflin Company,
1950), p. 93, Question 70.
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The consideration of the concept of time being a fac-
tor in evaluating which grade had a better ¥nowledge cf pro-
cedure, statistically showed
vantage. The value of t, in testing the average times, was

975, This value is not significant at the ,05 level.

This provlem was similar to guestion seventy in Form

Two; thus the researcher was able t0 use a national midyear
62
percentage for comparison. Llsted in TABLE XLV, page

eighty-eight, are the results, showing the eighth grade be-

low averaze.

XII. QUESTION NUMEER TWELVE

Mr, Jones'! gas and electric bill for November was

-
<

tenth, he would rece

=
=

- - > - - - = \ . 4
a 7+% discount. How much would Mr. Jones save by

]

ayin

09
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Of the fifteen problems included in the test, this
one gave the students the most difficulty. As the research-
er previously mentioned, the students were beginning the
study of per cent problems the last few weeks of school.
Thus many of the students tested early in the testing pericd
may have gained an uncersuanui of per cent problems by the
end of the testing period.

To understand their inability to write 744, the re-
searcher asked the students how they would write 7% and 70%.
The response was 7% as .7, and 704 as .70, which again

brought out the concept the researcher discussed in guestion

c'l"

seven, concerning the similar difficulty w ing 3.9 and

P

3.90. The researcher, by further guestioning, tried to de-
termine why the students had this misapprehension. The stu-
dents?' typical answer was similar to the response given in
the questioning with problem seven: 7% is .7, because this
is seven tenths while 70% is .70 or seventy-hundredths,

In this question the researcher had to consider some
careless errors by both the seventh and eighth grade stu-
dents. A total of two seventh graders and one eighth grader

made careless errors to change the results, as shown in

TABLE XLVI, page ninety. Listed in this table are the com-

“ b

arative results, considering and not considering careless
errors.

Listed in TABLE XLVII, page ninety-one, are some of



TABLE XLVI

ACHIEVEMENT STATUS ON QUESTION TWELVE

30

Grade 7 Grade 8
Answer
No. % No. %

Not considering careless errors

Correct 0| © 2| 5.k1

Incorrect 15 | 40.5% | 16 | 43.2%

None 22 | 59.46 | 19 | 51,35
Considering careless errors

Correct 2 | 5.41 31 8.12

Incorrect 13 | 35.1% | 15 !%O.Sh

None 22 | 59,46 | 19 | 51.35




TABL

COMMON ERRORS OF STUD

E XLVII

ENTS ON QUESTION TWELVE

91

$9.60 - 7.50 eguals $2.10
( 7% equals 7. 50 )

$9.60 - 7.5 equals $8.85 and
$9.60 ~ $8.85 egquals 95¢

7+ equals 7 ¥ 2 plus 1 or 15
therefore 15¢ is the answer

Divided instead of multiplied
Nc idea of where to place the

7% equals the fraction 1/1u
n

$9.60 divided by 14 is the e

decimal

therefore
sult
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n

the errors made by students, in addition to those mentloned
before,
The timings may not be of any value because of the

-

extremely poor showing by both grades. Statistically, the
difference in the average times of both grades could not be
determined when not considering careless errors. In the t-
formula, using the raw sccres, the researcher would have ha
to divide by zero which is mathematically impossible. The
t-formula, when considering careless errors, had a value of
6026, This indicates that the difference in the average
times of both grades was not significant at the .05 level.

The average times, not considering and considering
the careless errors, are listed in TABLE XLVIII, page ninety-
three.

Labeling of this problem may not be of any real sig-

nificance since only half of the students in each grade at-

(&8

te

E

pted to solve the problem. The eighth grade class showed

slightly higher performance.

W

Since this guestion 1s similar to problem seveniy-
eight of Form Four, the natiocnal midyear percentages were

rasy I
vailable for comparison.Olr

r]'
GWTO”a Te
s (Boston: H

of Basiec Skills, Item Perform
<V
4

S ance A
1in Company, 1965), Grades 7, 8.
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TABLE XLVIII

O
(OS]

AVERAGE TIME IN SECONDS ON QUESTION TWELVE

Answer Grade 7 Grzde 8
Not considering careless errors

Correct 0 Sec. 119,00 Seg,

Incorrect 97.93 101.06

None Theded £9.00
Considering careless errors

Correct 15350 117.00

Incorrect 89.38 100,27

None oy et 69,00
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These results may be found in TABLE XLIX,

TABLE XLIX

PERCENTAGE OF ACHIEVEMENT ON QUESTION TWELVE

Group average Grade 7 Grade &
National (midyear per cent) 23.00% 31.00%
Study (end of year per cent) Dokl 8,12

XIII.. QUESTION NUMBER THIRT=EN

3% by 4" photograph was projected on a wall so that
the width of the shorter dimension of the projection was 6!,
What was the length of the projection?67

G

fo
L)

This question is from the are rat

8
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W
o
ISt

o]
L
o

]
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H
1

tion, Since this problem was si

-

to a problem in the

}-J.

mila

H

eighth grade text, the researcher expected the eighth grad-

b

ers to achieve better than the seventh graders.

o~
65 ; 3 i ¢ :
E. T. McSwain, and others, Mathematics 8 (River
Forest, Illinois: Laidlaw Brothers, 1963}, p. 237, Example Z.



The results are listed in TABLE L. No careless er-

->

rors were made, thus the consideration was not tabulated.

mARTT L

LAaolih

ACHIEVEMENT STATUS ON QUESTION THIRTEEN

Abdididal

Grade 7 Grade 8

Answer

No. % No. 7

Corrast 10 {27.03 | 11 | 29.73

Incorrect 21 [56.76 | 12 | 32.43
None & 116.22 | 14 | 37.8%

Since many of the seventh graders had not been ex-
posed to proportions or ratios to a great degree, many of

thelr approaches were different from the approaches of the

ct

[(}]
(MR

ghi age ni

v
o]

h graders. Listed in TABLE LI, ety-six, are
the common errors of both grades. Those listed arc the er-
rors of the majority. The approaches of the remaining stu-

dents were much more ccmplex than those listed.

Statistically the timings were of no significance;
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ARTET T
ADLA L

COMMON ERRORS OF STUDENTS

ON QUESTION

1
Liaiall

RTEN

.

Errors ade 7 Grade 8
Since 3" x 4" equals 129, the
answer is 12 3 G
Since 3" x 4" equals 12 and
6' x 2 equals 12, the answer
is 2 feet 5 0
Since 4 is 1" more than 3
then 1' more than 6! is 7! 3 0
3 ¥ 4% eguals 12% and 12" divided
by 61 is 2°¢ 0 2
If 3 added to 3 is 6' then 3
added to the 4 is 7! 0 3
3n x 4n 35 12" or 1 foot, and 6
feet divided by 1 fooct is 6 feet 0 L




The average times are stated in TABLE LII.
TABLE LII
AVERAGE TIME IN SECONDS ON QUESTION THIRTEEN
Answer Grade 7 Grade 8
Correct 71.30 Sec. 3.27 Sec.
Incorrect 84.33 74,58
None B2 .67 67436

Labeling of this probl
grades; the seventh grade cla

This

em was reasonably high by both

ss performed slightly better.

question was not similar to any problem in any
national testing program, so no comparisons with natiocnal

per cents could be madee.

\--r—«

XIV. QUE

4

ICON 1T

Joan paid $102.50 for

$223,06 for feed, and £19.75
and equipment., ©She received
for the hens, Eow much money

This problem, from t

2

605, F. Lindquist, and
of Basic Skills, Form 4 (Bost
196%), p.. 9%, Question 86.

-\r-r TTAAT

LN

MBER FOURT

the pullets (small chickens),
for use of the laying use
$362.43 for eggs and $85.10

. 56
did Joan make on the project?®®

area of currency, had a great

A \1 Fag B h] T~ m ER—
A. N. Hieronymus, Iowa Tests
. T o~ R Y ] - 5 1P i

on: Houghton Mifflin Company,



98
deal of adding and subtracting; therefore, a total of eight
students from both grades, six from grade seven and two from
ade eight, made careless arithmetic errors. Thus, the
achievement status had to be considered from both points of
view, as is shown in TABLE LIII, page ninety-nine.

The majority of incorrect answers were due to readin

errors, as is shown in TABLE LIV, page one hundred.

The values of t when considering and not considering care-
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less errors were .837 and .
times were of no statistical difference at the .05
level., Listed in TABLE LV, page one hundred and one, are

the average times. The one student in grade seven who had

no answer spent a sufficiently long time on the problem to

be able to state that he had no conce
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The tabulation of labeling appeared to be approximate-
ly the same for both grades, though the eighth grade per-
formed slightly better.

This problem is similar to question eighty-six of Form

Four; thus the national midyear per cents were available for

comparisons. Both grades are well above the nationzl

871 owa Tests of
sis, (Boston: Houghton
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| Grade 7 l Grade 8
Answer i ; —
| No.| 9% Yo i
Not considering careless errors ‘
Correct 21 | 56,76 | 24+ | 64,86
Incorrect 15 | %0.5% | 13 35.1k
None 1 2.70 C 0]
Considering careless errors
Correct 27 | 72.97 | 26 70,27
Incorrect 9 4. 2%.32 | kL | 29.73
None 1 2.70 O 9]
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TABLE LIV

COMMON ERRORS OF STUDENTS ON QUESTION FOURTEEN

UL SN

1C0

Errors

Subt ted the hen money from
the o)

Gave the total income and
forgot the expenses

Added everything together,
expenses plus income
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TABLE LV
AVERAGE TIME IN SECONDS ON QUESTION FCURTEEN
Answer Grade 7 Grade 8

Not considering careless errors

Correct 119.48 See. 111.21 Sec.
Incorrect 104,87 97.54%
None 12700 0]

Considering careless errors

Q

orrect 116.93 109,69
Incorrect 102,78 98.6%

None 127.00 0
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lyear per cents. The researcher noticed especially that

]

grade seven was above the eighth grade midyear per cent.
The researcher cannot explain the great difference between
the national average and the study group average.

TAELE LVI shows the comparative results.

MADTTS TYT
_..r.Bl.l..a LVl

PERCENTAGE OF ACHIEVEMENT ON QUESTION FOURTZEN
Group average Grade 7 Grade 8
National (midyear per cent) 15.00% 29,00%
Study (end of year per cent) 72.57 70:27

XV. QUESTION NUMBER FIFTEEN

If three tennis balls cost $1.76, and Frank bough
7
a dozen tennils balls, how much did they cost 208
This problem is also from the area of currency, as

, and fourteen.

(4]

are problems one, four, fiv
Because five students made careless errors, four fro

1 1 a

rade seven and one from grade eight, the researcher had to

(U]

evaluate the achievemént status, considering both aspects,

[

and A, N
ost

eronymus, Iowa Tests
a Pany,
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Listed in TABLE LVII, page one hundred and four, are the

‘comparisonse.

four eighth graders to compute the wrong answer, Listed in

TABLE LVIII, page one hundred and five, are the common er-

LVIII would have had the problem correct 1f they had taken
their time. It appeared that beczuse it was the last gues-
tion of the test and many of the students rushed the prcb-
lem, carelessness was prevalent.

When not considering careless errors, the average

-~

times of the seventh and eizghth graders who achieved the
the t-test to test the difference in the means, the research-

er found the value of t to be .2652, which was not signifi-

Wnen considering careless errors, the difference in
the average times was significant at the .00l level. The
value of t was 6.67013, Tnus the eighth grade had a signif-

icantly faster performance time.



TABLE LVI

ACHIEVEMENT STATUS (I

T m
g L

Answer

FIFTE
Grade 7
-~
C. 7o

Not considering careless errors
Correct
Incorrect
None

Considering careless errors
Correct

Inccecrrect

None

26
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70.27
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Errors Grade 7 Grade 8
Thought he purchased twelve of
those packets of three 5 2

Thought twelve was divisible by
three only three times, therefore
multiplied three times $1.76
Estimated the price of each
incorrectly, then multiplied

by twelve
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Answer Grade 7 Grade 8
Not considering careless errors

Correct L6.73 Sec. %3.90 sec.

Incorrect 88.07 63.80

None 0 71.33

careless errors

orrect

2

Incorrect

None

48,46

99.00




grade being slightly better.

This question is similar to problem sixty-three of
Form One, which allowed the researcher to use midyear ner
cents for comparisonso69 Listed in TABLE LX are the per-
centages, which indicate the seventh grade is approximately
seven per cent above the eighth grade midyear per cent.

TARTE TV
Llabli, LA

MSTORTIT A R \ b o e 5 T FTOOAT AT T T r T T Y
RCENTAGE OF ACHIEVEMENT ON QUESTICN FIFTEEN

Group average Grade 7 Grade 8
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XVI. INTRODUCTORY QUESTICHN

When you work a word sclving problem, are there any

specific steps you use to solve the problem? What should
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to be similar to those in a Houghton Mifflin Company text

l. Ask, "What are the sets iIn the problem?"

2. Ask, "What 1s happening to the sets??
9 2y o
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L4, Solve the egquation.

5e- Use the solution to answer the gquestion in the
problem.

The actual responses the researcher received from

- -

the guestion were null. A few students in the seventh grade

3

stated they should look for key words which indicated if they

f

L

should add, subtract, multiply, or divide., Several eighth

£
b

graders stated that they shouldé try to wrlte an equation,
which they would then proceed to solve. However, not cne of
these students used those steps when attempting to solve the
test questions.

The responses to this question gave the researcher no
significant pattern that one grade level may have learned

compared to the other.
XVII.. TERMINOLOGY

The researcher had difficulty with this section of




the traditional program would have shown favoritism to the
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eighth grade. Through much experimentatior
tion, the researcher decided upon ten common terms:

1) sum, (2) difference, (3) product, (4) guotient,
(5) reciprocal, (6) ratio, (7) remainder, (8) numer-
ator, (9) denominator, and (10} decimal equivalent,
These terms were incorporated in twelve phrases to be com-

leted by the students. They had to know the meax of each
¥

O'Q

term in order to complete the phrase., The phrases and tabu-
lation of the responses are shown in TABLE LXI, page one

The total results showed that seventh grade had 215
correct responses while the eighth grade had 301 corr

resSpONnses.

XVIII. TEACHER SURVEY



TABLE ILXI

TERMINOLOGY

(&1

Grade 7 Gra
Question
Correct J Incorrect| Correct
response or no response
response

The sum of 12
and 5 is: 33 - 36

('S )
1~
(F'8)
(W)
(O8]

The product of =

8 and L is: 15 22 26

The quotient of |

®) - 3 -

8 and L is: 16 | 21 27

Reciprocal of Y: 16 21 12

Ratioc of 4+ to 8: 8 29 18

Remainder of 11

divided by 3 is: 19 18 26
!

Numerator of the ’

fraction 7/3 ds: 22 15 29
|

Dencminator of |

fra J s o | z

fraction 8/5 is: 21 | 16 31
|

" |

Decimal equiva- i

lent cf + ise 11 1 26 26

Decimal equilva-

lent of 1/5 is: 11 26 2L

Difference of 3 |

and 5 of L4 is: S 28 13
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The regults of the survey were as followss

le. Only five of the thirty-two teachers surveyed nad
taken two courses or more of any modern nmathe-
ematics courses, even those classifie
teacher as below average. These Two courses
were usually methods courses or were college
mathematlics.,

2, Of the remaining twenty-seven of the thirty-two
teachers surveyed, thirfeen teachers had taken
no modern mathematics courses. This 1s about
forty-one per cent of all teachers surveyed.

3. The other fourteen of the twenty-seven teachers

mentioned above, had taken only cne course

>

ct

:nd this was a2 methods course. Some of the

£

itles were as follows: Modern Mathematics

ck

L, Twenty-two of the thirty-two, or approximately
sixty-six per cent, of the survey sheets indi-

o

cated they had seen the films at the administra-



CHAPTER V

v
-
a3

CONCLUSION

Thne final conclusicn cannot be formulated into a

concise statement until all the aspects of the study are
reviewed and evaluated. These points will Include such as-

pects as achievement status, time, labeling, percentage of
achievement, terminology, teacher survey, and other points
that may have affected the results.

As was noted in STATEMENT OF THE PROBLEM, because of
the difference in mathematical backgrounds, a difference in
approach, techniques, and understanding should be evident.

The researcher noted that the approach and techniques of the

thirteen, as seen in TABLE LI, page ninety-six, the ap-
proaches were different, However, the seventh
not been exposed to proportions yet in their modern mathe-
maties program. Therefore, the researcher believes a fair
Since the seventh graders committed forty careless
errors while the eighth graders had seven, several observa-
tions can be made. n two problems, numbers one and four-

teen, the eighth graders had more correct results when not
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considering careless errors than

After considering the careless errors, the seventh grade



scored higher. Also, in problem nine, where an equal num-

ber of students had the correct response when hot consider-
ing careless errors, the seventh grade scored higher after

careless errors were considered, Therefore, the careless

errors were numerous and especially evident on the part of

v

5

the seventh graders. A possible reason for this might be
the fact that the seventh grade class had had one year less
of practice. Also, maturity might be a consideration.

The achievement status, not considering careless er-

rors, allowed the eighth grade to achieve more correct re-

sponses in twelve of the fifteen problems. Of the remaining

three problems, the seventh grade performed better In two
and the seventh and eighth grades had an egual number cor-

rect in one., Therefore, based upon this information, when

higher achievement. However, the difference in the average
means of seventh and eighth grade students was not statis-
y significant. The t-test resulted in a value of
nificant at the .05 level.

&
The achievement status, considering the careless er-

rors, allowed the eighth grade to achleve more correct re-
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this information, the elghth grade
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not considered. After consideri

ference in the means of seventh and eizhth grade students
again was not statistically significant. The wvalue of t in
the t-test was 1.231. Therefore, in summary,

in the means of the seventh and eighth grade students, whe

As stated previously, time could have been a factor
in solving word story problems, because it might show which

grade had a better knowledge. In chapfer four, RESULTS, the

timings for each problem were tested by the t-test to deter-
nine 1f there was a statisticel difference in the average

times ftazken by the seventh and eighth grade students to work
the problem. When not considering careless errors, the tim-

icant in problems five and eight

-

the eighth grade class to have achleved faster. In all of

were not significant. In problem twelve, the t-test could

not be used, because division by zero would have resulted in
two places in the formula. Therefore, in the majority of
the questions, the researcher believes the timings were of

When considering the careless errors, the timings



were significant in problems eight and fifteen, showing the
eighth grade to have achieved faster. 1In all of the other

thirteen problems, the timings were not significant. There-

fore, the researcher believes the timings were of no great

significance when considering the careless errors.
M a A FFam ~ = +1- s - L aRbbscl, e e T
Ine ditlerence 1n the average numoper €l correctily

the total concept of labeling was of no significance.

ing the study group's percentage of achiev nt
to national norms, where applicable, revealed no significant
findings, when reviewing the total results.

The terms incorporated in the terminology sectlon are

terms used in all mathematics programs, either traditicnal

After all of the results were completed, the research-
er noted that eighth grade students might have been taught
scme modern mathematics., After chec
grade mathematics instructors, the researcher found they were

teaching, when appropriate, some concepis of the modern
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115
be made on a larger (0] UIati on of students in this school
o

system. Perhaps a like Investigation should be made on a

(4]

national level, 1If possible, in order to fully evaluate th
modern mathematics program, not only in the area of prcblen
solving skills, but also In other areas important to the

rathematical background of today's student.
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Dates

G. R. Schumacher

West Milwaukee High School

5104 West Greenfield Avenue
Milwaukee, Wisconsin 5321%

Dear parents:c

Your son or daughter, s has been selected to be a
vart of a testing program that is being used to deternine
mathematical abilities in word solving vroblems. The test or
guestions I would like to ask would take zpproximately one
hour. I would like to come To your home and talk to your
child sometime during the next several weeks., I will contact
you before I come if you allow me this opportunity.

This test is not given to z2ll seventh and eighth graders zat
Horace Mann, but to a total of eighty selected students.

ecause I need the full number of these students To complete
the program, I definitely would like your permission,

Your son or daughter will not be recuired to study or do any
other work before or after my interview with him or her. In
faet, I would prefer if they did not study or even know of

ry coming to guestion them until that day or the day prior to
my questioning. Also., the results will in no way affect their
grades at school. Each of them will be assigned a number,

and names will not be used when correcting the problens.

I would appreciate any assistance you can give me in allow-
ing me to gquestion your child. Please return the post card.

Thank you very much!

Sincerely, P. S,

. If you have any questions, you
Gordon R, Schumacher may contact me during the day
Mathematics Instructor at 541-8080, ext. 231, and after

5 p. m. at 873-2131.

Ce Jo Payn
Principal, Horace Mann Jr. High School
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TARBLE LXII (continued)
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TABLE LXII (continued)
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QUESTIONS ADMINISTERED TO STUDENTS

grocery store published an ad of these

Turkeys 27¢ per pound
Ground Beefs: 3 pounds for $l.uk

'.Zr.i

am: 49¢ per pound

Beef Roasts 59¢ per pound
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for $§1.00

Peas: 2 cans for 39¢

Celery: 2 large stalks for 29¢

Peaches: L4 cans for 89¢

Mrs. Davis bought the following::

4 pounds of Beef Roast

1 can of Red Szalmon
2 stalks of Celery

L4 ecang of Peaches

How many inches longer was Joe's tracl

: 2 ~ e =T =TS
The sailing schedule shows that the ship
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many square feet of floor area, to
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small chickens.) The laying house for the
by sixteen feet. How

- )
Glle nearestc

make a base for a desk, a board 7 5/8 inches

wide was sawed infto two plieces, one of which

was & 3/4% inches wide. If no allowance is made

for sawing, how wide in inches was the other

niece?

How much would nine oranges cost at 36¢ z dozen?

Mr. Jones' gas and electric bill for November was

$9.60. If he paid it by December tenth, he

would receive a 7% discount. How much would

Mr, Jones save by paying the bill by December
tenth?

A 3% by 4" photograpn was projected on a wall
so that the width of the shorter dimension of
the projection was 6'. What was the length of
the projection?

Joan paid $102,50 for the pullets (small chickens),
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QUESTIONS {(continued)
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How much money did Joa
15. If three tennis balls cost $1.76, and Frank bought

a dozen balls, how much did they cost?
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Milwaukee Joint School District Number Cne departed from a
traditional mathematics program, Meking Sure of Arithmetic,

68 schoolyear. This class was the seventh grade tested by

This investigation was undertzken to determine if the
modern program wnich had been followed by the seventh grade
dents was gilving them a better foundation for technigues

lem solving than the Traditional program studied by

Seventy-four students from the seventh and eighth
grades at Horace Mann Junior High School were m ed in

from eighth grade, according to five pointss (1) sex,
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from the grade eguivalent of the word solving section of

ls, (4) year in school, and
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mission by returning an enclosed post card. Upon receipt
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ABSTRACT (continued)

of the card, the researcher arranged an appointment by tele-

none actually followed them when working the problems. The

inology, using tern common terms,

The student was presented with fifteen word problenms,

each typewritten on a card, based upon eight common areas of

studys currency, decimals, fractions, geometry, measurement,
per cent, ratio and proportion, and whole numbers.
Comparing seventh grade to eighth grade, the results

-

blems were analyzed Individually and tabu-

considering careless errors; (2) common errors of students;

(3) average time in seconds taken by students to work th
problems; (%) correct labeling; (5) percentage of achieve-

In these flve areas, the only important
o | e dal - A ey = .-.‘1 - M-
shat the seventh grage commigied more car €53 eIrrors. ine
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results 1lndicated also that tThe eighthh grade had a better
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ABSTRACT (continued)

s

knowledge of terminclogy.
Because neither grade made an impressive showing,

the researcher concluded that a background of modern mathe-
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skills. However, a teacher survey revealed that the major-

P} g sy 3 -7 - B L O S . T 1] P A
The researcher would recommend that further studies

t

be made in this school system and in others to further de-
ternine if the modern mathematics program has been e

in developing problem solving skills.



