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A farmer took 40 bushels of potatoes to market. He sold 3 bushels. What
percent did he sell?

Ansver

John, who enjoys being outdoors , earna money by mowing lawns. Be charges
$3.50 to movw a lawn. If he mows 3 yards on Saturday and 4 yards on Sunday,
how much money will he earn?

Ansver

Bill has spent $3.25 on supplies for hia camping trip. He bought 3 cens of
beens end 1 package of hot dogs. If the package of hot dogs costs $1.00,

hovw much does 1 can of beans cost?

Answer

Mr. Jones and Mr. Brown spent the same amount of money to fertilize their
flelda. Mr. Jones used 12 pounds of fertilizer for his field and Mr. Brown
used 16 pounds. If Mr. Jones spent 8 cents per pound for fertilizser, how
much per pound did Mr. Brown spend?

Ansver
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9. After picking strawberries, Alice put them into 2 baskets. The first basket
contains 60 more strawberries then the second basket. If the second basket
contains 40 strawberries, how many strawberries are there altogether?

Answer ___

10. Betty visited an orchard this past summer. She noticed that for every 2
apple trees, there were 3 cherry trees. If the orchard had 18 apple trees.

bow many cherry trees were there?

Ansgwer

97
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2
Name Teacher

Directions: Work each of the problems below as best you can. Please show your
work in the space provided Put your answer in the blank.

l. Mr. Brown is a cashier in a clothing store. If a customer purchases S
shirts at $6.00 per shirt, how much should Mr. Brown charge?

Answer

2. A person with pencil end paper can work % as many addition problems as a
person with g calculator. How meny eddition problems can the person with

pencil and paper work while the person with a calculator works 180?

Ansver

3. Sue likes to figure out distances while traveling in s car. The car she
is in went 150 miles. If the car was traveling SO miles per hour and gets
10 miles per gallon, how long did the car travel?

Ansver

4. Being treasurer of his high achool clasa, Gary is in charge of getting a
group for the dance. He found s group of folkaingers thst charges $105 for

1
a 3-2 hour program. What does the group charge per hour?

Anaswer

98
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S. Jill took a math test which had 40 problems. She solved 32 of them correctly.

What percent did she solve correctly?

Ansver

6. Mr. Smith 1s a bookkeeper who earns extra money by figuring people'’s income
tax. He-charges $3.50 an hour. If he worked I hours on Saturday and 4
hours on Sunday, how much money did he earn?

Ansver

7. Frank has sold $3.25 worth of tickets for the eighth grsde play. He has
sold 3 student tickets and 1 adult ticket. If an adult ticket cost $1.00
how much does 1 student ticket cost?

Ansver

8, Bill measured s line seguent using two different sticks as rulers, He
found using stick I the line is 12 sticks long end uaing stick II the
line is 16 sticks long. If stick I measures 8 inches in length, how long
is stick II?

Answer

99



80
8. Alice was selected to count the number of votes in an election between 2
candidates. The first candidate received 60 more votes thari the second

candidate. If the second candidate received 40 votes, bow meny votes

were cast in the election?

Ansgver

10. Betty figured out her savings from summer work this year. For every $2.00
she saved last year she has saved $3.00 this year. If she saved $18.00
last yecar, how much did she save this year?

Answer

100
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Name - Teacher

Directions: Work each of the problems below as best you can. Flease show your
vork in the space provided. Put your answer in the blank.

1. Mr. Brown raises white mice for scientific reasons. If he has 5 cages and .6
vhite mice per cage, how many white mice does Mr. Brown have?

Ansver

2. Due to different forces of gravity, the weight of a man on the mcon is %
of the weight of the man on the earth. How much is the weight ori the moon

of a man who weighs 180 pounds on earth?

Ansver

3. Hoping to combat a rare disease, Dr. Jones purchased some new medicine. The
_medicine cost $150. If the medicine came in containers each costing $50 and

weighingz 10 pounds, how many containers did Mr. Jones buy?

Ansver

4. Mrs. Davis wants the students in her science class to conduct gome electri-
cal experiments. She has 105 feet of wire and each student needs 3% feet of

vire. How many students can participate in the experiment?

Answver

101
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5. A chemical alloy weighs LO grams. It contains 32 grams of alumimum. What
percent of the chemical alloy is alum_inum?

Ans{.'er

6. The chemical, silver nitrate, 13 used in the construction of lenses for
telescopes. It costs $3.50 a pound. If 3 pounds are purchased in June and
L pounds in July, how much will it cost?

Ansver

7. Bill has spent $3.25 for the science lsboratory in his g'a.ragé. He has
bought 3 beskers and 1 thermometer. If the thermometer cost $1.00, how

much does 1 beaker cost?

Answer

8. Frank used lead {reighta and ‘steel weights to weigh an object on a pan bal-
ance. He found that the object weighed either 12 lead weights or 15 steel
weights. If a lead weight weighs 8 ounces, how much dces a sgteel weight

weigh?

Ansver

102
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9. Alice has 2 beakers Of water. There are 60 more milliliters of water in
the £irst beaker than there are in the second beaker. If the second beaker
has 40 Dilliljiters in it, how manmy milliliters of water do they have alto-
gether?

Ansver

10. Betty was interested in the gear ratio of her bicycle. For every 2 revolu-
tions of her pedal, the back wheel makes 3 revolutions. When the pedal
makes 18 revolutions, hov many revolutions does the back wheel make?

Ansver

103
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interests and instincts (Jones & Coxford, 1970), Herbart
(1776-1841), who profoundly influenced American education
through his disciples, viewed education as the process

of stimulating the spontanecus interests of the individual,
Interest, he thought, is aroused in order t¢c secure at-
tention to the lesson but even more in order to secure
complete appropriation of the new ideas (Strong, 1943).

The methods of these educational philosophers coexisted
with a belief in mental discipline as a goal and, later,

an associated faculty psychology.

In America, prior to 1821, the dominant peda~-
gogy in the mathematics classroom was to state a rule,
give exahples, and provide problems (Jones & Ccxford,
1970). Warren Colburn repudiated this view and introduced

instead, in 1821, his first Lessons in Arithkmetic on the

Plan of Pestalozzi with Some Improvements, which was de-

signed to:

.« « » furnish the child with practical examples which
required arithmetical operations and to provide exer-
cises for drill upcn the combinations which the child
discovers are needed to solve examples proposed,

With a few exceptions the practical examples were
taken from situations in the life of children or

from situations which children easily understood.
(Monroe, 1917, p. 65)
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5
Colburn made little change ir the total content of arith-
metic, his great contribution being in the field of me thod,
the purpose being to "discipline" and develop the mind
through the inductive approach (Wilson, 1940).
Colburn's influence on the teaching of arith-
metic was profound, and for 50 years following the pub-

lication of his textbook, Intellectual Arithmetic (1812),

the teaching of arithmetic was enlivened in the school.
By the end of the century, however, the load of content
became so heavy rnd the teaching so formal (faculty psy-
chology) that the Committee of Ten in 1893 and +the Com-
mittee of Fifteen in 1895 recommended radical caanges 1in
the teaching of the subjJect and insisted that arithmetic
should be both "abridged and enriched" (Buswell, 1960).
Théh;ork of William James in the 1890's questioning the
theory of mental discipline provided the impetus for this
educational reform (Osborne & Crosswhite, 1970).
At the turn of the century, John Dewey and

Charles DeGarmo, both disciples of Herbart, revived the
essentials of the doctrine of interest and especially 1t
emphasis that a curriculum should be designed zround the

interests of children. In his classic, The Child and the

Curriculum, John Dewey (1902) discussed the child's in-

terests as they relate to the educational process:

138



Interests in reality ars but attitudes tcward pos-
slble experiences; they are not achievements; their
worth 1s in the leverage they afford. not in the ac-
complishment they represent. (p. 15)
Comparing the doctrine of effort (mental discipline) with
that of the doctrine of interest, DeGarmo (1902) in his

work entitled Interest and Education maintained:

One theory, that of effort, maintains vhat the sheer
dead 1ift of will is the only sure means of getting
the child to the goal, and the only way whereby his
mind can be trained to do the hard things that are
sure to confront him in leter life. The other theory,
that of pleasurable excitation, holds that it is only
by making the object interesting that the mind will
work freely and without constraint. (p. 23)

Furthermore he stated:

We must arouse interest in subjects now uninteresting,
rot alone througzh charm and skill, dut also by show-
ing how these subjects contribute to ends in which
interest is already aroused . . . . It should be pos-
sible to arouse the intcrest of a high school student
in any subject that s plzinly contributory to the
purpose he has already formed. (p. 120)

After his theories of the "new education" were put into
practice in the laboratory school at the University of
Chicago, Dewey (1913} beczmz more dynamic and more force-

ful in asserting his ideas ccncerning educational reforms.

This 1s evidenced in his later book, Interest and Effort

in Education:
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The maJor difficulty with our schools is that they
have not adequately enlisted the interest and ener-
gies of children in school work. (p. vii)

The parent and the attendance officer, reinforced by

the police power of the state can guarantee only one

thing--the physical presence of the child at school.

It is left to the teacher to insure his mental at-

tendance by a sound appeal to his active interests.

(p. viii)

Edward Lee Thorndike, who some authorities desig-

nate as dealing the death blow to mental discipline
(Kolesnik, 1958), developed further the theory of interest

in education, and in particular, mathematics education.

In his textbook, The Psychology of Algebra, in which

Devey's inflvuence 1is particularly noticeable, Thorndike

(1923) maintained:

In arithmetic it is found serviceanle to introduce
each new item of comvutational method by some genuine
and interesting problem whose solution is facilitated
by the computation in question. Students oi algebtra
can doubtless get along without such stiwmulants bet-
ter than students of arithmetic, who are younger and
duller; and may gain less from them. But they, too,
will gain much from such introductory problems show-
ing the service which the computation performs.

(p. 134)

With the impetus provided by Dewey and Thorndike,
the prevailing doctrine of "social utility"” gained
strength, and for the next three decades, emphasis was

on the motivational value of functional espects of
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mathematics (McDonald, 1964). The Second Report of the
Commission on Post-War Plans (1945), a document sponsored
by the National Council of Teachers of Mathematics, pre-
sented "suggestions for improving mathematical instruction
from the beginning of the elementary school through the
last year of junior college” (Commission on Post-War
Plans, 1945). Consideration was given to the "social
aims" of arithmetic and it was suggested that:

Children appreciate the value of arithmetlc when it

helps them to meet needs of vital importance to themn.
(p. 200)

Experiences to develop meanings need to be arranged
and ordered as carefully as are the experiences by
which we develop computational skills. The first
encounter with meanings should crdinarily occur in
concrete situations of large personal significance
to the learner. (p. 201)

Today good teachers of algebra . . . use a few simple,
interesting, and practical applications to motivate
each new principle and topic. (p. 208)

In 1951, the University of Illinois Committee
on School Mathematics (UICSM) was formed to "investigate
problems concerning the content and teaching of high
school mathematics" (NCTM, 1963). The work of the UICSM
was iﬁitiated primarily as a means of correcting the weak-
ness in secondary school programs which left students

short of minimum needs. Yu its widely known text material
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for the high school, the UICSM (1959) declared in the

teacher's commentary:

ince we believe that interest is a necessary con-
dition for learninz, we have tried to set the develop
ment of mathematical ideas in situations which are
innererntly interesting to young people. One of our
standard devices when approaching a new idea is to
create a faaciful situation which embodies or illus-
trates it. (pp. 1-2)

It seems noteworthy that using the interest of the learner
as a motivational technique in the mathematics classroom
is not an outdated practice. A high school mathematics

text (Laidlaw Brothers, 1963) pointed out in its preface:

Each chapter is . . . divided into a series of con-
secutive lessons which are composed ¢i motivational
material, developmental exercises, and exercises.
The motivational material usually consists of & con-
crete, meaninzrul problem, the solution of which re-
quires knowledge and skill in the phase of mathe-
matics to ve developed in the accompanying develop-
ment exercises. (p. 5)

A more contemporary mathematics textbook (Field
Mathematics Program, 1974) has stated in 1ts preface to
the teacher's edition:

The student activities and teaching procazdures have
beern carefully developed to relate to the environment
of the everyday world and to the interes®s =nd con-

conceptual etilities of the students. The prosrsm
utilizes mathematics to solve protlems from everyday
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experiences and Other subJect fields. Conversely
it utilizes everyday experineces, known areas of
mathematics, and other subject fields to establish
material problems and concepts. (p. 2)
These comments have & striking parallel with
Thorndike's quotations cited e&rlier and are a further
reminder that the problem of motivating the learning of

mathematics through an appeal to student interest remains

a live issue.

Interest and Problem Solving in Mathematics

Carleton Weshburne's Committee of Seven (192€)
attacked the question of why treaining children to solve
arithmetic problems 1s one of the hardest and most dis-
couraging tasks of the teacher. In one phase of the proj-
ect & test was devised consisting of pairs of problems,
one dealing with a "familijar" and the other with an "un-
familiar" situation. For example, a "femiliar" problem
given was:

Three bars of chocolate sell for 10 cents. How many
bars can I buy for 40 cents?

And an "unfamiliar" problem situation given was:

In France, itwo liters of petrol cost 9 francs. How
many liters of petrol can be bought for 9) francs?
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The results indicated that while the element of unfamil-
iarity with the situation entered as a difficulty in prodb-
lem solving, it was not as large an element as might be
supposed.
In 2 follow-up study, Washburn's committee
(1928) presented eight pairs of problems to 441 fifth
graders. The pairs of problems involved the same sentence
structure and length, the same esrithmetic process, and
numbers of the same order of difficulty. The tests were
scored on the basis of process and accuracy. Whenever
a significant difference occurred in the percentage of
children solving correctly the two sets of probleumz, it
was always the problem involving the more familier, child-
like situation which received the higher score. The
authors then stated:
part of the difficulty that children have in
applying their arithmetic to textbook problems lies
in the problem, not in the children Textbook makers
and teachers alike should make the problems they
expect children to solve, childlike and real.
(p. 224)
Hydle and Clapp (1927) devised pairs of problems
which were nearly alike, except in respect to an element
of difficulty, whose effect was being studied. Two groups

of intermediate grade children (n=3000) who had been equated
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on the basis of school schievement were assigned problems
from the pairs. The investigators found that certain fac-
tors were to some extent significant causes of difficulty
in problem solving and conciuded that if the problem could
be visualized, it became almost as easy as if it had oc-
curred 1n the child's experience.

In a study of fhe performances of a large number
of seventh-grade pupils on a relatively simple problem
test, Monroe (1929) concluded that a large percent of the
pupils did not reason in attempting to solve verbal prob-
lems. If the problem was stated in the terminology with
which the pupils were familiar and if there were no irrel-
evant data, then the response was likely to be correct.
Monroe claimed, however, that if the problems were'ex-
pressed in unfamiliar terminology, relatively few pupils
attempted to reason. Instead they either did not attempt
to solve it or gave an incorrect solution.

Brownell and Stretch (1931) conducted a more
comprehensive analysis of problem solving in order to
search for a relation between the degree of familiarity
. of the problem settings and the proficlency with which
children solved the problems. Instead of simply comparing

familiar and unfamiliar problems, the investigators
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developed a test made up of problems of four degrees of
familiarity and secured evidence of the validity of their
ratings. The test was then given to fifth-grade children
(n = 256) in four schools. Considering the test as a
whole, the correct choice of operations showed a positive
relation to degree of familiarity, but for certain ﬁrob—
lems, this was not the case. 1In accuracy of computation,
the results were mixed. Brownell and Stretch concluded:

More refined methods of treating the results not only

failed to substantiate such a relation but even pro-

duced evidence that such a simple statement of the

relation between setting and problem solving was

partially erroneous and . . . wholly misleading.

(p. 72)

Bowman (1929) examined the relationship between

expressed interest in problem types and success in solving

' the researcher meant preference

problems. By "interest,’
for some one situation over another. Problems of five
types--adult, child, science, puzzle, and computation--
were presented to 640 male and female, high and low abil-
ity, seventh-, eighth-, and ninth-grade students, who were
asked to attempt to solve all of the problems.on a given
page and then indicate which of the five types they liked
best. Bowman found that the high achieving students ex~

hibited no decided preference for any problem type and
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performed "nearly equally well" on them all, while the
iow achieving students more consistently reported prefer-
ence for the computational type problems. A correlation
of .56 between preference fcr problems and success in
their solution was reported.

Bowman's study seems to suggest that problems
judged to be more interesting contribute little to the
motivation of problem solving. Pupil preference for types
of problems is based upon the expectation of success in
solving problems. In other words, pupils prefer the kinds
of problems which they believe that they cen solve.

Kramer (1933) sought to identify the effect of
interest, along with three other factors (reading ability,
knowledge of fundamentals, mastery of nathematical vocab-
ulary), upon children's success with arithmetic problems.
She devised proovlems that were deemed by the criteria
as "interesting" or "uninteresting.” Since her subjects
were unable to perform better on the interesting problens,

she concluded:

There is little evidence in these data that children
prefer their arithmetic to concern itself with their
plays, games and social activities , . . interest
does no*t initiate substantially improved arithmetical
thinking. (pp. 52-53)
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In an uncontrolled experiment, Connor and Haw-
kins (1936) reported "considerable growth in problem-so.v-
ing ability" resulting from the use of problems collected
by the pupils and teachers from their environments.

Bramhall (1939) conducted a study to determine
through experimentation the relative effectiveness of
two tyres of arithmetic problems in the improvément of
problem~solving abllity of sixth-grade pupils. The types
of problems (conventionazl vs. imaginative) were those de-
scribed by Wheat (1929). For example, a "conventioaal"
problem given was:

How much will six baseballs cost at $1.25, euch with
a discount of 10 percent?

And an "iuwaginative" problem given was:

Bill Jones is manager of the Tigers baseball team.
<« « o Mr, Williams, who owns a sporting gcods store
told Bill that he would give the Tigers a 10 gpercent
discount., How much then would Bill have to pay for
six balls at $1.25 each?
An experimental group {n = 213) and & ‘wntrol group
(n = 214) were equated by covariance on the basis of IQ.
The problems for both groups were exactly the same except
for the method of stating tke problem. The control group

worked conventional problems and the experimental group

worked imaginative problems., The researcher concluded:
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Results of the final "Problem Test"” showed a slight
advantage for sxperimental pupils. However, this
advantage is not great enough to consider as a basis
for the exclusive use of imaginative problems.
(p. 38)

Sutherland (1941) administered a battery of
tests including arithmetic problems using "familiar" and
"unfamiliar" situations to 134 eleven-year olds. The
battery of tests was factor analyzed and the investigator
reported:

Since there was so little difference in the factorial

analysis of the two tests, we seem to be Jjustified

in supposing they are parallel in every detail except

the situation and that the sole reason for the dif-

ference in scores in the two tests was therefore the

unfamiliarity of the situation. (p. 221)
Sutherland (1942) found that the subjects could score 35
percent higher on the arithmetic problems set in a Famil-
iar situation than on those set in an unfamifliar si<uation,
and further that this difference was greatest ir the least
intelligent children, growling steadily less as the more
able students vwere considered.

After reviewing a number of studies at Boston
University, Wilson (1945) found support for the thesis
that problem units developed by pupils under teacher di-

rection afford a more effective basis for engendering
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problem-solving ability than the problems presented by
a conventional text.

Lyda (1947) administered a self-constructed
mathematicael experience checklist by the use of the group-
interview technique to selected seventh-grade students,
wvho, in turn, indicated whether or not they had had a
given mathematical experience often, seldom, or never.
This group of thirty realistic verbal reasoning problems
was then administered as a written test to these same
pupils. The students were grouped &s below average, aver-
age, and above average in intelligence. The researcher
concluded:

Direct, practical mathematical experience based upon
the situation of a realistic verbal "reasoninz" prob-
lem in arithmetic is & more potent conditicning
factor in success in solving such & preoolem for stu-
dents below average in intelligence than for students
average or above average in intelligence, Similarly,
it is a2 more potent conditioning factor for students
average in intelligence than for those who are above
average in intelligence. (p. 167)

Employing an elaborate statistical design,
Schunert (1951) investigated possible factors "resident
in the teacher, in the teaching, in the pupil, and in the

school," which are releted to achievement in mathematics.

One of the many implications of the findings which were
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found to be significantly associafed with mathematical
achievement was that:

Algebra classes in which life applications were
regularly studied exceeded the achievement of classes
in which 1life applications were seldom studied.

(p. 233)

Hensell (1956) proposed to examine the litera-
ture and to establish criteria for evaluation of problem-
solving content in arithmetic textbooks, Grades 3-6. A
review of existing studies produced qualifying categories
consisting of children's interests by which the problem-
solving nmaterials could be evaluated. The author deter-
mined that current textbook services did not make exten-
sive use of children's interests as defined.

Holtan (1963) studied the relative effectiveness
of different interests as "motivational vehicles” in teach-
ing mathematics <o ninth-grade general mathematics stu-
dents by means o?f programmed instruction. The topic,
inequalities, was developed in four treatment programs
centered upon four interest areas: automotive, farming,
Social utility, and intellectual curiosity. One hundred
thirty-six male mathematics students from two large high
schools in a central Illinois city were classified into

interest groups according to their highest and lowest
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scores on the Kuder Preference Record (Vocationsl) scales:
Mechanical, ‘Outdoor, Social Service, and Computational.
The results of postexperimental and retention tests,
partizling out pretest scores on a mathematics ability
test, i1ndicated that adapting :instruction to the student's
particular interest increases his achievement in mathe-~

matics. Holtan added:

This has particular value in the construction of re-
nmedial and enrichment programmed materials and text-
books. The total experimental study did not present
evidence to indiecate that any of the motivational
vehicles was superior to others. Thus the classroom
teacher could defensibly ehoose any of these for
elassroom motivational use provided they are geared
to the student's interest. (p. 25)

Travers {1967) devised a researeh test in an
attempt to identify preferences of high sechool freshman
mathematics students for solving problems from three sit-
uations eommonly used in textbooks: mechanical-scien-.
tific, social-economie, and abstract. A sample of 240
sudbjeects was drawn 1in equal numbers from two large high
schools in two central Illinois eities. Two levels of
students vwere esteblished 4in -each school: the high
achieving students from the college preparatory algebra

classes and the low achievinog students from the gemeral

mathematics programs. The pupils were assigned to equal.
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sized (n = 10) interest groups on the basis of their

highest scores on the Kuder Preference Record (Vocational).
Travers found that the interest groups differed in the
number of mechanical-scientific and social-economic prob-
lems chosen. More abstract problems were chosen by high
achievers. ©Problem-solving success was analyzed by means
of a simple application of binomial pProbability theory

and revealed that the number of students with success
ratios greater in the "preferred" situations than in the
"nonpreferred"” situations did.not differ from that which

would be expected by chance.

Summarz

The results of studies cited in this chapter
are inconsistent. Some demonstrate either no relaticnship
or an insignificant relationship between interest and
problem-solving ability among secondary school mathematics
students. Some others indicate a moderate positive re-
lationship. The lack of clear, consistent defihitions of
problem solving and interest are undoubtedly contributing
factors tc these contradlctory results.

However, advances in techniques of measurement

and experimental design and the appearance of carefully
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researched instruments such as the Strong Vocational

Interest Blank and the Kuder Preference Recogg may serve

to alleviate these problems. In particular the evolution

of the KXuder GCeneral Interest Survey, Form E, has resulted

in an interest inventory designed specifically for sec~-
ondary school students with high reliabilities being re-
ported (Kuder, 1964)., Consequently, this instrument was

selected as an interest measure in this study.
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CHAPTER ITI

DESIGN AND PROCEDURES

This study was designed to examine tendencies
for students to be more successful in solving verbal prob-
lems based on situations which reflect the students' in-
terests than in solving verbal problems Based on situa-
tions which do not reflect the students' interests. Al-
though the results of studies reviewed in Chapter II have
been inconsistent, there remainslan indication that ﬁhen
more refined interest measures-are used, and when more re-
fined statistical comparisons are made, interest may be

shown to be related to problem solving.

efinitions

p—<-

For the purpose of this study, the followving
definitions were adopted:

Interest. Interest is defined as preference
for particular activities (Kuder, 1964). The interests
of each subject were measured by his responses on the

subscales, outdoor, computational, and scientific, of

23
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the Kuder General Interest Survey (GIS), Form E. (More

detail on the GIS can be found later in the chapter).

Arithmetic Reasoning. Arithmetic reasoning

is operationally defined as the scores from the concepts

and problems section of the California Achievement Test.

Problem Setting. Three verbal problem-solving

tests were constructed by the investigator. These tests
were assumed to be parallel in accordance with a specified
set of criterions (see Instruments Used for more informa-
tion). However, the problems in each test were set in a
specific context as related to the three interest areas
mentioned above. Hence, one.test contained problems set
only in an outdoor context. Similarly, the other two
tests contained problemé set only in a computational and
scientific context, respectively. Thus problem setting

is defined as the situational embodiments (context) con-

tained in a set of problems.

Independent and Dependent Variables

The independent variable was problem setting.
This consisted of three levels: outdoor, computational,

and scientific.
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Concomitant variables included interast and
arithmetical reasoning. These variables are not referred
to as independent variables since they were not manipu-
lated by the researcher.

The dependent variable for the study was the
score on one of the forms of the verbal problem~solving

test.

Hypotheses

This study was an investigation of the relation-
ships among interest and verbal problem~-solving behavior
of eighth-grade mathematics students as measured by the
Kuder General Interest Survey, Form E, and problem-solving
tests designed by the investigator, respectively.

Based on the research reviewed in the previous
chapter and the assumption by the investigator of the
existence of a moderate positive relationship between in-
terest and problem-solving achievement among secondary
school mathematics students, it was intended that this
study answer certain educational questions regarding this
relationship. The questions were:

1. Based on the knowledge of a student's in-

terests and arithmetical reasoning, is it possible to
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predict on what type (context) of problemsethat student
will be most successful as measured by a verbal problem-
solving test?

2. Based on the knowledge of a student's in-
terests alone, is it p¢ssible to predict on what type
(context) of problems that student will be most successful
as measured by a verbal problem-solving test?

In order to answer the questions posed, it was
first necessary to construct problems that were different
in terms of problem setting, but "equivalent" in terms of
other aspects (e.g.,-reading level, mathematical opera-
tions involved, computational difficulty). in this study,
three problem settings were selected: outdoor, computa-
tional, and scientific. Consequently, three sets of prob-
lems, each containing ten items and each reflecting one
problem setting, were constructed. It was expected that
the mean achievement scﬁres on each problem set be ap-
proximately ecgual.

Furthermore, if a student had a high measured
interest in one of the areas, then it was expected that
his score would be greater on a problem-solving test
whose problem setting complemented that measured interest

than on a problem-solving test whose problem setting did
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not reflect that measured interest. This study is de-
signed, then, to allow predictive ability with interest
scores and arithmetic reasoning in predicting problem-
solving success across three levels of problem setting.

The specific hypctheses tested were:

1. The mean scores on the problem-solving test
across problem settings will not be significantly differ-
ent from =ach otner,

2. When scores on the verbal problem-solving
test are regressed on an outdoor interest wvariable and
arithmetic reasoning, the regression planes across groups
(problem settings) will not be paraliel.

3. When scores on the verbal problem-solving
test are regressed on a computational interest vari;ble
and arithmetic reasoning, the regression planes acrcss
groups (problem settings) will not be parallel.

4. VWhen scores on the verbal problem-solving
test are regressed on a scientific interest wvariable and
arithmetic reasoning, the regression plans across groups
(problem settings) will not bé parallel,

S. When scores on the verbal problem-solving
test are regfessed on an outdoor interest variable, the
regression lines across groups (problem settings) will no%

be parallel,
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6. When scores on the verbal problem-solving
test are regressed on a computational interest variable,
the regression lines across groups (problem settings) will
not be parallel,

7. When scores on the verbal problem-golving
test are regressed on a scientific interest variable, *he
regression lines across groups (problem settings) will not
be parallel,

Several other statistical tests were conducted
in order to facilitate the interpretation of the results,
It was expected that: .

8. The regression weights of the outdoor in-
terest measure will be significantly different from.zero
only in the outdoor problem-setting group,

8. The regression weights of the computational
interest measure will be significantly different from zero
only in the computational problem-setting group.

10. The regression weights of the scientific
interest measure will be sionificantly different from zero
only in the scientific problem-setting group.

Each of the above hypotheses were tested twice,

once for males and once for females,
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Statistical Design

The statistical design used in the study to test
Hypothesis 1 wzs a one-way analysis of variance with three
levels (Edwards, 1972). The threes levels refer to the
three problem settings. The actual computations for the
data analysis were carried out through the use of Veld-
man's (1974) computer program AOV1Z23.

The procedure utilized to test Hypotheses 2
through 10 is based upon a technique of multiple linear
regression set forth by Ward and Jennings (1973). A
brief outline of the general procedure is given below.

Given a score for each individuval on some de-
pendent variable (also called a criterion variable), to-
gether with a corresponding score or scores for an inde-
pendent variable or variables (also called a piredictor

variable), the following equation, called a full model,

can be written:
Y = alxl + a2X2 + . . anxn + Ela

X . Xn are vectors, the components of

2’ 3’ L] L]
which are scores obtained by the students on a criterion

Y, Xl, X

41




30

or predictor. The ai's are called the regression coef-
ficients. El is an error vector.

Aitechnique kxnown as "least squares” (Ward &
Jennings, 1973) is employed to compute a multiple.corfelé-
tion coefficient-(R) between the criterion variable and
8 linear combination of the predictor variables.

To test a certain bypothesis; restrictions are
fmposed on the full model. For exwaple, one might impose
the following rest-oiction: a; = 85 = 8y = . . . = gn.
Hence, the resulting equation, caliled the restricted
model, is written in the following form:

Y = a, X, +"-a

2X2 + a3X3 + . . .+ anxn + El

= al(xl * Xy + Xg b+ Xn) + Ep

Letting W = Xl + X2 + X3 + . . Xn, the equation becomes:

Y = alwfﬁ Ez

Many different restrictions could be imposed on the full

mcdel.

As before, a multiple correlation coefficient

may be computed between the criterion variable and a
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linear combination of the pre ' tor variables in the re-
”stricted model.

T..: test of the hypothesis is based upon a com-
parison of the squared coefficient of multiple correla-
tion,R?, in the full model and the sqQuared coefficient of

multiple correlation, Bg, in the restricted model.

2
f

coefficients of multiple correlation for the full and re-

If R, and Ri are the previously defined squared
stricted models, respectively, f is the number of linearly
independent predictors in the fv1ll model, r is the number
of linearly independent predictors in the restricted model,

and k ic the number of cases in the semple, then

is F-distributed with dfl = f - r and df2 = k - f, as the
appropriate degrees of freedom.

The actual computations for the data analysis
involving multiple linear regression were carried out
through the use of Veldman's (1974) computer program

REGRAN.
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The investigator chose a significance level of
.05 for all stated hypotheses; that is, results would be
considered statistically significant if the appropriate
differences would have occurred by chance less than 5
percent cof the time (i.e., accept the stated hyp~thesis

if p<.05).

Instruments Used

Kuder General Interest
Surveyv, Form §

The Kuder General Interest Survey (GIS), Form E,
has been designed to measure an individual's preferences
in ten broad areas of interest: Outdoor, Mechanical, Com-
putational, Scientific, Persuasive, Artistic, Literary,
Musical, Social Service, and Clerical. Its vocatulary
and reading level have been extended dowaward to sixth
grade and is thus suitable for Junior high school students.

In addition to the ten areas of interest, =a
verification scale has been established by the test author
in order to indicate subjects who answer the items care-
lessly, who answer without understanding the directions,

or who tend to give idezal rather than sincere responses.
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The GIS consists of 504 statements that are
grouped into 168 triads. The individual exhibits his
preference by indicating which of three activities in each
test item he likes most and which he likes least. For
example, the thirteenth triad in the GIS is:

Build birdhouses
Write articles about birds
Draw sketches of birds

Norms supplied by the GIS Manual transform thne
raw scores into percentiles. Separate norms are estab-
lished for males and females. (This was the reason for
testing each hypothesis twice.)

A description (Kuder, 1964) of the three inter-
est areas utilized in this investigation follows:

Outdoor interest means preference for work or activity
that keeps you outside most of the time--usually work
dealing with plants and other growing things, ani-
mals, fish, and birds. Foresters, naturalists,
fisherman, telephone linemen, and farmers are among
those high in outdoor interest. (p. 3)

Computational interest indicates a preference for
working with numbers and an interest in math courses
in school. Bookkeepers, accountants, bank tellers,

engineers, and many kinds of scientists are usually
high in computational interest. {p. 3)

Scientific interest is an interest in the discovery
or understanding of nature and the solution of prob-
lems, particulary with regard to the physical world.
If you have a high score in this area, you probably
enjoy working in the science lab, reading science
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articles, or doing science experiments as a hobby.
Physician, chenist, engineer, laboratery technician,
meteorologist, dietitian, and aviator are among the
occupations involving high scientific interest.

(p. 3)

These Areas were selected due to the fact that
the intercorrelations among them are low (Kuder, 1964) and
that earlier investigations (Holtan, 1964; Travers, 1965)
using similar populations have revealed that these areas

are more popular than the others.

California Achievement
Test (CAT)

The CAT 1is & standardized achievement test
which measures 2 student's verbal and quantitative ability.
The gquantitative part of the test consists of two parts:
computation, and concepts and problems. The score on the
concepts and problems section of the CAT was ascertained

for each subject and used as s measure of his arithmetical

reasoning.

Verbal Problem-Solving Tecst

Three parallel forms of a verbal problem-solving

test, corresponding to the interest areas of outdoor,
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computational, and scientific, were constructéd by the in-
vestigator. These three tests appear in Appendix A, Each
form consisted of ten verbal problems. It was desired that
only one feature of the problems on the three'parallel
forms, that of the context in which they were placed, would
vary. In other words, the first problem in each of the
three forms was similar except for context, Likewise, this
procedure was used for problems two through ten. Care was
exercised to control for the following aspects of the
statements of the "equivalent" problems:

1. 1length of problem (nearly same number of words)

2. 8tyle of phrasing ("if ., . . then . . . given
. « . find," etec.)

3. verbal clues ("how much more . . .," etc.)
4. reading level (comparable vocabulary difficulty)

5. mathematical operations invoived (addition, sub-
traction, etc.)

6. computational difficulty (same numbers, same
answers) .

The following are examples from the verbal
problem-solving test:
Outdoor
Jill planted toma;oes in her backyard. If
there are 5 rows and 6 tomato plants per row, how

many tomato plants does Jill have?
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Computational

Mr. Brown is a cashier in a clothing store. If
a customer purchases 5 shirts at $6.00 a shirt, how

much should Mr. Brown charge?

Scientific

Mr. Brown raises white mice for scientific rea-
sons. .If he has 5 cages and 6 white mice per cage,
how many white mice does Mr. Brown have? ‘

The mathematics topics included in the verbal
problem-solving test were chosen to be within the grasp
expected of eighth-gfadé students. They were:

1. Add, subtract, multiply, and divide whole numbers.

2. Add, subtract, multiply, and divide rational num-
bers.

3. Solve for a percent.

4. Solve proportions where all members are whole
numbers. ‘

The level of difficulty of the test items was
Judged appropriate for eighth-grade students by an inser-
vice eighth-grade mathematics teacher and a former eighth-
grade mathematics teacher. It was zlso important that
the test items reflect certain specified interests. An
educational psychologist who was familiar with the KXuder

General Interest Survey, Form E, validated the test in
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this regard. 1In addition, the parallelism of the test
items among the three tests was checked by two mathematics
educators. fhe criterion test was thus validated on three

points.

Procedure

Arrangements for administration of the study
were provided by the mathematics supervisor of the Waco
(Texas) Independent School District. Through his efforts,
tke principel and the mathematics faculty of Lake Air Jun-
ior High School agreed to participate in the study.

On April 13, 1976, the investigator administered
the Kuder General Interest Survey, Form E, to>approximately
one-half of the entire eighth-grade student body. The re-
mainder of the students was administered the survey on
the following day. Although there is no time 1limit for
this interest inventory, most students completed it in 45
to 75 minutes. The tests were hand scored by the inves-
tigator.

A total of 305 students completed the interest
survey. From this total, 67 students were elirinated
either for failure to pass the verification scale or for

nct following directions.
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Since separate norms are established for males
and females in determining interest scores, the 238 sub-
jects who remained in the study were separated by sex.
The male subjects were randomly assigned to each of three
problem settings by means of a random number table. A
gimilar procedure was follcwed for female subjects. The
problem settings included outdoor, computational, and
scientific. The problem-solving test, whose content re-
flected outdoor interest, was administered to those stu-
dents who had been randomly assigned to the outdoor
problem-setting group. Likewise, the computational
problem-setting group and the scientific problem-setting
group were administered the problem-solving test whose
content reflected computational and scientific interests,

respectively.

On May 10, 1976 the investigator met with the
three teachers who were to participate in the study. The
rationale and need for the study were explained. In addi-
tion, each teacher was provided with a sufficient number
of the three problem-solving tests and was told which stu-

dents were to receive which test.

On May 11, 1976, the teachers administered the

problem-solving tests in their respective classrooms. All
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teachers indicated that, id-general, they felt their stu-
dents made a sincere effort to work the test. Most of the
tests were completed within 45 minutes.

The tests were hand scored by the investigator.

In deciding whether to give a subject credit for correctly
solving a problem, the following criteria were established:

1. If the answer is numerically correct, credit will
be given.

2. If the answer is numerically incorrect, or if the
Problem has not been attempted, no credit will be
given,

As anticipated, several students were not present
during the administrat. - : . the problem-solving tests. This
resulted in 15 cases with incomplete data. Consequently, 223
subjects were included in the final analysis (Table 3.1 pre-
sents the size of each group). In order to maintain anony-

mity, the subjects in each group were assigned numerical codes.

Summary

In this chapter the definition of terms to be
used in the study and a discussion of the relevant var-
iables were presented. Also the hypotheses were stated

and a description of the instruments given. 1In addition,
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TABLE 3.1
GROUP SIZE
Group Size
Male
Qutdoor 38
Computational 58
Scientific 38
Female
Outdoor 36
Computational 35
Scientifie 38

52
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& description cf the administrative procedures of the study

was presented.

Results of the analysis of the datsas are pre-

sented in Chapter IV,
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CHAPTER IV

DATA ANALYSIS

Analysis of the data for testing and interpreting
the hypotheses stated in the previous. chapter is presented
in this chapter. Any secondary analyses necessary to in-

terpret the findings are also discussed.

Descriptive Statistics

Tables 4.1 and 4.2 report mesns and standard devi-

ations of all tests used for males and females, respectively.

Comparison of Groupn Means

Hypothesis 1 was stated as follows:

1. The mean sc¢ores on the problem-solving test
across problem settings will not be significantly different
from each other.

An analysis of variance technique was used in or-
der that the means of the three problem-setting groups be
compared on the problem-solving test. Table 4.3 and 4.4 sum-
arize these results for males and females, respectively.
For males and females, the hypothesis of equal means on the
problem-solving tests was not rejected at the .05 level.

A c#reful examination of the arithmetic reasoning
scores suggests that the student groups used in this study

42
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TABLE 4,1
MEANS AND STANDARD DEVIATIONS OF TESTS FOR MALES IN THE OUTDOOR,

COMPUTATIONAL, AND SCIENTIFIC PROBLEM-SETTING GROUPS

Groups
Maximum
Test Score Outdoor®  Computational® Scientific®
Possible o
Mean 8D Mean SD Mean 8]
Outdoor interest 100 52.24 29,18 37,42 26,01 40,92 28.66

Computational interest 100 55,71 26.97 65.03 26,42 54.50 29,58

Seientific interest 100  36.47 25.84 37,39 25.31 32,32 24,87
Arithmetic reasoning 100 65.26 23,40 57,66 26,86 64.95 23,71

Problem-golving 10 147 187 682 271 .00 2.47

I = 38 for the outdoor, computational] and scleatifiz gromps.

b=
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TABLE 4,2
MEANS AND STANDARD DEVIATIONS OF TESTS FOR FEMALES IN THE OUTDOOR,

COMPUTATIONAL, AND SCIENTIFIC PROBLEM-SETTING GROUPS

Groups
Haximum .
Test Score Outdoor® Computational”  Seientific®
Posgible

Mean 8D Mean SD Mean SD

Outdoor interast 100 50.89 27,55 45,171 29,25 49,57 2L.25
Computational interest 100 45,53 25,57 53,11 29,87 1,80 26.90
Scientiric interest 100 47.56 28.37 35.94 24,43 36,40 22,88
Arithmetic reasoning 100 53,5 27,27 50,83 26,98 54,03 26,23

Problen-solving 10 6.2 2,76 6,20 2,5  6.06 2,61

% = 35, 36, and 38 for the outdoor, computational, and scienfific, respec-
tively.
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TABLE 4.3

TEST FOR EQUAL MEANS--MALES

45

Source SS df MS ¥ P
Between Groups 8.7544 4 4,3772 « 7531 .48
Within Groups 645.1842 111 5.8125

(W]
P
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were somewvhat unusual. Since the arithmetic reasoning scores
are percentile scores from the California Achievement Test
(CAT) they may te intuitively compared to the norming sample
for the CAT. Each group in this study yielded means slightly
higher than that of the norming sample and standard devia-
tions on the order of one and one-half times that of the
norming sample. It seems likely that the study sample con-

sists of a much more heterogeneous group than was anticipated.

Reliabilitv Coefficients

Reliability coefficients for the problem-solving
tests were computed within the outdoor, computational, and
scientific problem-setting groups. Since each item on the
problem-solving tests was scored on a dichotomous scale
(right os wrong), the Kuder-Richardson Formula 20 is an ap-
propriste measure of reliability (Nunnally, 139587). The Te-~
sults are reported in Table 4.5. Each of the ihree relia-
bility coerficients reflected a moderate dagree of internal
consistency. This finding was expected sirce the prcblem-

go0lving tests contained only 10 items.

Correlation Coefficients within Groups

Pearson product moment correlation coefficients are
presented for each problem-setting group. The results for

males are repor*ed in Tables 4.6, 4.7, and 4.8.
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TABLE 4.4

TEST FOR EQUAL MEANS--FEMALES

47

Source SS aft MS F

Between Groups 3.6799 2 1,8400 «2E55

Within Groups 763.40286 106 7.2019

.78
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TABLE 4.5

RELTABILITY COEFFICIENTS FOR THE PROBLEM-SOLVING TESTS

Group Reliability Coefficient
Outdoor ' .76
Computational .79
Scientific .79




TADLE 4.6
WITHIN GROUP CORRELATION COEFFICIENTS

OUTDOOR GROUP--MALES

Correlations
Test
1 2 3 4 S
1. Outdoor interest : -.14 -.36* ,03 .03
2. Computational Interest .16 .17 .06
3. Scientific interest .30 .33
4., Arithmetic reasoning .E8%

S. Problem-solving

* . . . ..
Denotes a significant correlation ccefficient at the
+05 level.

63




TABLE 4.7
WITHIN GROUP CORRELATION COEFFICIENTS

COMPUTATICNAL GROUP--MALES

50

Correlations
Test
1 2 3 4 )
2. Computational interest L23% .27 .18
3. Scientific interest .14 .18
4., Arithmetic reasoning «83%
S. Problem~solving
he

*Denotes & significant correlation coefficient at
.05 level.
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TABLE 4.8
WITHIN GROUP CORRELATION COEFFICIENTS

SCIENTIFIC GROUP--MALES

51

Correlations
Test
1l 2 3 4 5
l. Outdoor irterest -.20 -.08 .21 .19
2. Computational interest .22 .17 .29
3. Scientific interest .20 .08
4. Arithmetic reasoaing o« 75%
5. Problem-solving
the

*Denotes a sigaificant correlation coefficient at
.05 level, 4



52

It should be noted that the intercorrelations
among the three interest variables in each group are
quite low. This result tends to support the results of
past studies (Holtan, 1964; Kuder, 1964; Travers, 1967)
and strengthens the claim that these interest tests aré
measuring different attributes.

The high correlations between srithmetic reason-
ing ahd problem=-saolving achievement in each of the three
groups were certainly expected. These tests all shared
comman characteristics.

In only one out of nine-cases, the correlation
between an interest variable (scientific) and problem
solving (outdoor) was significant. This was an unexpected
inding in vlew of the hypothesis that outdoor interest
“will predict success in the outdoor problem-setting group.
Similarly, it was expected that computational interest and
scientific intérest would predict success i -he computa-
tional and scientific problem-setting groups, respectively.
Such was not the case.

The correlation coefficients for females within
each of the three groups are presented in Tables 4.9,

4.10, and 4.11.

There are Several important observations to be

noted in Tables 4.9, 4.10, and 4.1l. First, there were no
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TABLE 4.9
WITHIN GROUP CORRELATION COEFFICIENTS

OUTDOOR GROUP--FEMALES

53

Correlations

Test
1 2 3 4 S
1. Outdoor interest -.42% L,07 04 -,02
2. Computational interast .10 -.04 -.01
3. Scientific interest .16 .06
4, Arithmetic reasoning .91
5. Problem-solving
the

#Denotes a significant correlation coefficient at
.05 level.
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TABLE 4.10
WITHIN GROUP CORRELATION COEFFICIENTS

COMPUTATIONAL GROUP--FEMALES

54

Correlations
Test
1 2 3 4 S
1. Outdoor intu.est -.56% < ,01 .30 .25
2. Computational interest -,06 -.01 -.18
3. Scientific interest -.07 -.04
4, Arithmetic reasoning .66#%
5. Problem-solving
#Denotes a significant correlation coefrficient at the

.05 level.
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TABLE 4.11
WITHIN GROUP CORRELATION COEFFICIENTS

SCIENTIFIC GROUP--FEMALES

Correlations
Test
1 2 3 . 4 S
l. OUtdOOr interest -olo -.33 -.35 -.26
2. Computational interest ~.14 -,30 -,43%
3. Scientific interest .23 .19
4. Arithmetic reasoning .81%

5. Problem-solving

*Denotes a significant correlation coefficient =2t the
.05 level.
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significant positive correlations among the three interest
variables in each group. This is similar to the finding
for males. Also, there wes a strong positive relation-
s8hip between arithmetic reasoning end problem solving in
each of the three groups.

The correlation between an interest variable
(computational) and problem solvine (science) was signifi-
cant in only one out of nine case: This wzs a negative

correlation, however.

Heterogeneity of Regressio.~-Tup Predictors

The hypotheses (2, 3, aud 4) iavelving two pre-
dictors were:

2. When scores on the verbal pruplem=-solving
achievement test are regressed on an outdoor .ntersest
va.lable and arithmetic r.asoning, the rvgressicn plane
across groubs will not be parallel.

3. When scores on the verbal problem-solviag
achievement test are regressed on a computational interesu
variable and arithmetic reasoning, the regressior rlan-s
across groups will not be parallel.

Wheon z.cres on the verbal proolem=-solving

achievexent test sre regressed on s scientific interest
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variable and arithmetic reasoning, tie regression planes
across groups will not be parellel.

A multiple linear regression technique (see
Chapter III) wés used to test these hypotheses. Tables
4.12 and 4.13 present the statistics relevant to Hypotheses
2, 3, and 4 for males &~ ! {ruales, respectively.

The test for the parallelism of the regression
planes predicting the verbal problem-solving scaievement
test from two predictor variables, .n 1nterest variable and
arithmetic reasoning, was n~t rejected at the .05 leovwel.
Thos, there was no evidence of interaction between Lroblenm
setting and a linear combination of interest and arithmeti-

~al reasoning in predjcting problem-sclving.

Hetorogeneity of Regression--0One Predicgor

To investigate the existence of interaction using
each interest variable as the only predictor of performance
on the verbal problem-solving *“est, tests for rarallelism of
regression lines (Hypotheses 5, 6, ard 7) we~2 performed
using multipie linear regression. Uie hypotheses were:

5. When scores on the vesbal wroblem-solving

achievement test are regressed on sn outdoor interest
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TABLE 4,12
TEST POR HETEROGENEITY OF REGRESSION

TWO PREDICTORS--MALES

‘ 2 2
Tost Rf Rr dfl df2 ] P
Outdoor interest and
arithmetic reasoning 6080 5873 4 L5 LI L3
Computetionsl interest and
arithmetic reagoning 6147 5866 4 105 1917 L)
Selentific interest and
arithmetic reasoning 6104 5064 4 105 L.8l6 L I7




TABLE 4,13
TEST FOR HETEROGENEITY OF REGRESSION

VO PREDICTORS--FEMALES

2 2
Predictors Ry R df2 ! D

Outdoor interest and

arithmetic reagoning 6633 6450 4 100 L.o62 b
Computational interest end

arithmetic reasoning 6803  .6568 4 100  1.837 13
Scientific interest and

arithmetic reasoning 6635 6451 4 100 1.364 .25
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variable, the regression lines across groups will not bve

parallel.

6. When scores on the verbal probtlem-solving
achievement test are regressed on a computational interest
variable, the regression lines across groups will not be

parallel.

7. When scores on the verbal problem-solving
achlevement test are regressed on a scientific interest

varlable, the regression lines across groups will not be

parallel.
Tables 4.14 and 4.15 present the statistics rele-

vant to Hypotheses 5, 6, and 7 for males and females, re-

spectively.

The te:: for parallelism of the regression lines
Predicting : "hievement on the verbal Problem-solving test
from an interest variatle was not rejected at the .05
level. Again, there was no evidence of interaction between

Problem setting and interest in predicting probvlem solving.

Equations of Regression ..ines

In order to facilitate the interpretstion of

the data, the following hypotheses were tested:
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TABLE 4,14

[E3T FOR HETEROGENEITY OF REGRESSION

ONE PREDICTOR--HALES

) 2 2 |
Predistors Rf Rr dfl df2 ) D
Outdoor Interest 0092 L0316 2 108 430 .66
Conputationsl interest 0089 L0489 2 18 .51 .
Scientific interest 0028 0482 2 1o L% .M

il

18



TABLE 4,15
TEST POR HETEROGENEITY OF REGRESSION

ONE PREDICT(R--FEMALES

2 2 .
Fredictor Rf Rr dfl dt‘2 F D
Outdoor interest 0367 0003 2 105 L.680 .19
Computational interest 0688 0425 2 108 1483 .4
Scientific interest 0132 .0002 2 108 212 M
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8. The regression weights of the outdoor inter-
est measure will be significantly different from zero

only in the outdour problem-setting group.

9. The regression weights of the computational
interest measure will be significantly differeht from zero
only in the computational problem-setting group.

10. The regression weights of the scientific
interest measure will be significantly different from
zero only in the scientific protlem-setting group.

The results for malies and females are exhibited
in Tables 4.16 and 4.17 respectively.

For males, scientific interest predicted success
only in the outdoor group. However, fer females, computa-
tional interest predicted success only in the scientific
group. Consequently, Hypotheses 8, 9, and 10 cannot be

accepted at the .05 level.

Summary

The F-test for testing the hypothesis of egual
means on the _roblem-solving tests for the outdoor, com-
putational, and scientific groups failed to reach sig-

nificance at t 2 .05 level. Thus, the hypothesis of egual

means was not rejected.
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TABLD 4,16
REGRESSION OF PROBLEM-SOLVING TEST ON EACK INTEREST

VARIABLE TNDIVIDUALLY--MALES

Interest Teat Group MY Raw Wb, Std, W, Moty PP

0 1,39 0016 294 254 023 87
OubJOOI‘ C 6.15 00177 01697 018’2;7 10067 031
S 6.31 |0186 11943 5;19"'3‘ 10413 ‘24

0 T.28 0054 0984 DB 123 o3

Computationsl ~ C 0,66 0186 1815 L1816 L2268 .l
§ 5,66 0246 2940 ,2H5 5,419 .07

6,61 .1080 19263 286 4,357 04
6,07 0199 1858 1658 1,287 o6
§ 6,72 0086 0865 0865 211 46l

el

2 O

Scientific

aDegrees of freedom for the outdoor, compuzaiionss, and scientific groups
are (1, ),




TABLE 4.17
REGRESSION OF PROBLEM-SOLVING TEST ON EACH INTEREST

VARIABLE INDIVIDUALLY--FEMALES

Interest Tegt  CGroup I“tei' Rav Wi, Std. Wt MultR  F° P
cep '

0 6,56  -,0022 -,022% 0223 .018 .83
Outdoor ( 5.21 021 . 2572 L2572 2,2™" A4
8 6.9  -,023  -,1947 , 1947 1.418 o4

0 6,28 -.0007 -,0066 0066 001 W91

computeticmal € .01 083 1196 L1196 L1030
§ 1,94 -.0806  -.3986  ,3986 6,807 .0l

0 5.8 005  L05M L0514 L2 LT

§ % 0197 J415 V1415 136 W40

aDegrees of freedon for the outdoor, computatimsl, and scientific groups
are (1.34), (1,38), 8and (1,36) respectively,
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No evidence was exhibite® upporting the hypoth-
egses that the three oroblem seti interacted with
arithmetic reasoning and an interest variable or an in-
‘erest variable alone. Many of the findings were cbntra~
ciatory to whaf was expect:d. It may be the case that the
wide variation of student achievement, as exhibited by the
inflated standard deviations on the CAT, reduced the like-
lihood of finding sigaificant statisties even if the ex-

prected relationships hold.
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CEAFTER v

SUMMARY AND CONCLUSIONS

This study tested the existence of a positive
relationship between interest and problem solving when
problems are set in the area of interest among secondary
school students. Previously conducted research and the
investigator's own beliefs suggested that it may be pos-
sible to predict on what type (context) of verbal problems
a student will be mosgt successful bssed on a knowledge of
his interests and erithmetical reacsoning ability.

Three parallel forms of a v:rbal 71 ""blem-solving
test, correspcnding to> *the interest arzas o outdror,
computational, and scientific, were c.....om=ucted by the
investigator. It wg- [: 2uded that only one feature ¢f
the problems orn each <. %“"r-& ~ara-lel forms, that of the
context in which thzy were placed, would vary. Otherwise,
corresponding problems cn eacb of the three forms were
designed to be equivalent (e.g., reading level, mathe-
matical operations iaveolvea:., computational difficualty).

_he Kuder General interest Survey (GIS), Form Z,

wes administe-ed to 305 eighth grade mathematics students

&7
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in the Waco (Texas) School District, Separate norms are
established for males and females on the GIS. Hence,
students were randomly assigned, by sex, to each of threr
problem settings (outdoor, computati.n- 1, and scientirfic).
The problem-solving test, with content reflecting outdoor
interest, was administered to those students who had been
randomly assigned to the outdoor problem-setting group.
A similar procedure was followed for the students randomly
assigne = to the computational or scientific problem-setting
groups.

Hypotheses were tested using multiple linear

regression.

Conclusiong and Discussions

The questions that we;: a2ttemptad te be answered
by .mpirical tests of the hypotheses formulated in thié
study were:

1. Based on the knowledge of a student's 1in-
terests and arithmecical reasoning, is it .ossible tc
predict on what type (context) of problems %thrat sgtudent
will be most successful as measured by a vertzal problem-

solving test?
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2. Based on the knowledge of a student's in-
terests alone, is it possible to predict on what type {(con-
text) of problems that student - .11 be most successful
ag measured by a verbal problem-solving test?
Responses to fbb'above listed questions are
based on the results ¢  the hypotheses testing pres=nted

in Chapter IV. The answers to the questicns, relative to

the conditions of this investis tion, are discussed below.

Answer to Question 1l. Trher - was no evidence

in the data obtained to support the expectation that it
would be possible to precict on what type (conce. of
problegéla stud~2t would be most successful as measured

by his score on a verbal problem-solving test if prior
knowledze of his interests and arithmetical reasoning were

known.,

Answer to Question 2. There was no evidence

t

e

in the date obtained to support the expectiation that
would be possible to predict cn what type (context) of

problems & student would be most successful as measured
by a verbal problem-solving test 1f prior knowledge of

his interests were known.

In view of the :  ated research referred to in

Chapter II and the literature on motivation, it weas
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gomewhat surprising not to find affirmative ewvidence for
the two questions. It may be the case that if interests
serve as motives, they tend to be very weak as predictors
of problem solving.

The lack of support for Hypotheses Two through
Ten may have been due to the inabiiity of the problem-
solving tests to reflect a specified area of interest.
Consequently, the tests wculd not have any diifferential
effects as far as interests were concerned. 1In other
words, the students may have found no cdistinctions among
the three testg. One further cousideration of the pro’ .em-
solvi:g tests is imports..t at this point. As indicated'
in Chapter IV, the reliability coefficients on each of
the three forms reflect only a moderate degree of internal
consistency. The correlation between two variables will
be lower if one or both of the measures have only a
modest reliability as opposed to & high reliability.
Hence, 2n increase in the reliability of the problem-
solving testz may in turn, inc.ease the correlation among
interest and problem solving.

Tt was stated in Chapter III that mary s*-udentr
were eliminated fiom the study for failure to pass the

verification scale on the Kuder General Interest Survey.
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This seems to have resulted in an overabundance of bhigh
mathematics achievers, as revealed by the CAT scores.
Consequently, the mean on each of the three Jroblem-
solving tests was above six (ten iiems comprised each
test). For these high achievers, the role :f interest may

have been negliz3 = -

Limitations of the Study

When evalvating the results and conclusions “f
the study, certasin limitations should te: considered.

l. The protlem-solving tests were relatively
short. It is the opinion »f the investigator that a
longer vtest, in which more situations could be embodied,
me- provide different resuits.

2. Only three interest areas were taken into
account. Consequently, generalizations to other nterest
areas should be maie with caution.

3. One nossible source of contamination was
interaction among tne students during the administration
of the problem-solving test:. It was suspected that stu-
dents who completed the test in the morning may have dis-
cussed it with other students prior to their taking it

in the af+ernoon,.
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Recommendations “or Future Research

For future research in the area of this investi-

gation, the investigator recommends:

1. Additional work needs to be conducted in
developing the problem-solving tests. More evideace is
necessary to claim that the tests actually do reflect
a sgpecified area of interest.

2. The same basic design should be replicated
using different interest areas, It is the opinion of
the researcher that interest areas in which students have had
more hands-on experience (e.g., sports, automechanics,
music) will gserve a: stronger motives than those uged in
this study. It may be nece sary to use interest measures

other than the GIS. A suggested test may be Ewen's Activ-

ity Experience Invertorw.

3. Interestmay serve as & strong motive during
the 'learning' stage of a new cincept. One might in-
vestigate this through the constructiou 3% *ferent
learning -ackets on the topic of simultaneous linear equa-
tions, for example, in which the only difference among
the packets is in the situational emhodiments contained

in the example probleus illustrating the concept. These
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problems should reflect different interest areas., Learn-

ing, retertion, and trensfer tests may then be adm istered.

Corcluding Statement

While the results of this study are not partie-
ularly promising, the investigator does not wi;h to con-
vey the impression that other studies in this area should
not be conducted. With appropriate changes in the measur-
ing instruments (e.g., stronger validation of the problem-
solving tests, more items on the problem-solving tests,
different interest measures), a significant relaticnship
between interest and problem solving may still b- found.
Any avenue of research which may facilitate the develop-
ment of problem-solving skills, an important outcome of

mathematics instruction, should be investigated,



A PPENDTIX A

PROBLEM-SOLVING TESTS
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1 _ 15
Name Teacher

Directiona: Work each of the problems below as best you can. Please show your
work in the space provided. Put your answer in the blani,

1. J111 planted tomatoes in her backyard. If there are 5 rows and 6 tomato
plants per row, how many tomato Plants does Jill have?

Anawer

2. A man with an axe can cut down é as many trees as a man with a power saw. How
many trees will a man with an axe cut down while a man with a power sew cuts

down 180 trees?

Answer

3. A rancher has a herd of cattle. The cattle consume 150 pounds cf vitamin
mineral supPlement each month. If the supplement comes in 50 pound bags
end costs $10.00 a bag, how many tags of supplement does the rancier buy
each month?

Answer

4. Sue's femily enjoys going to the beach each Sunday, In order to get to the

. S
beach and back, they travel 105 miles in & total of 37 hours driving time.

What 13 their speed in miles per hour?

Answer __

—
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