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ABSTRACT

The purpose of the study is to investigate the
effects of different teaching methods on immediate and
retained mathematics achievement and attitude- toward
mathematics; and the topic by mathematics achievement

level for tenth grade students.

The research 1is conducted on 120 tenth grade
students who received instruction by Lecture, Lecture
with Computer Supported Drill and Practice, and Discovery
methods; for 18 hours in three weeks. The topic selected

was the Areas of Polygonal Regions.

For measuring the immediate mathematics achievement
and retained mathematics achievement, Mathematics
Achievement Test developed by the researcher was used.
Attitude Toward Mathematics was assessed by the
Mathematics Attitudé Scale of Aiken (1979). To asses the
Attitude Toward the Topic, a modified version of Aiken’s
Mathematics Attitude scale is used as the Scale of
Attitude Toward the Topic. A questionnaire was used to
find out the opinions of the students on the different

methods and materials used.
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In the study, the data are analyzed by the
statistical method "Analysis of variance: Two way
classification”. The results of the study are as follows:
In the low mathematics achievement level, the students
taught by Discovery method and Lecture with Computer
Supported Drill and Practice method scored significantly
higher than the students taught by the Lecture method
with respect to immediate mathematics achievement. Also
the students taught by Discovery and Lecture with
Computer Supported Drill and Practice methods scored
significantly higher than the students taught by Lecture
method in all mathematics achievement 1levels (low,
middle, high) with respect to retained mathematics
achievement. The students taught by the Lecture with
Computer Supported Drill and Practice method scored
sign:i:f icantly higher than the students taught by the
lecture method with respect to attitudes toward
mathematics. The students in the high achievers group
showed significantly higher attitudes toward mathematics
than the students in the middle and low achievers group.
The . students taught by Lecture with Computer Supported
Drill and Practice method scored significantly higher
than the students taught by Discovery and Lecture methods
in middle mathematics achievement level with respect to
attitudes toward mathematics. The students taught by

Lecture with Computer Supported Drill and Practice method



and Discovery method scored significantly higher than the
students taught by the Lecture method with respect to
attitude toward the topic. Also in the low mathematics
achievement level the students taught by Discovery and
Lecture with Computer Supported Drill and Practice
methods showed significantly higher attitudes toward the

topic than the students taught by Lecture method.

When all the findings are considered, this research
might have significance in being among the pioneer
studies performed with Turkish sample to investigate the
effects of instructional method with achievement level
on immediate and retained mathematics achievement and
attitude toward mathematics. Also the results of this
study might have address to a previously untouched area
of the effects of the instructional method on the

attitude toward the topic, for future researches.
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6ZET

Bu c¢alismanin amaci, farkli o6gretim yodntemlerinin
onuncu sinif OSdgrencilerinde, kisa siireli matematik
bagarisl ve uzun silireli matematik bagarisi ile matematige
ve konuya karsgi tutumlar: tizerindeki etkilerini

aragtirmaktir.

Arastirma, geleneksel Anlatim Y&éntemi, Anlatim ve

Bilgisayar Destekli Aligtirma Yontemi , ve Kegif YOntemi

ile, {i¢ hafta, haftada 18 saat egitim alan 120 onuncu
sin1if 6grencisi denek ile yiritilmiistiir. Se¢ilen konu ise

"cokgensel BOlgelerin Alanlarim dir.

Matematik basarisini &6l¢mek icin arastirmaci
tarafindan géiistirilen Matematik Basarl Testi

kullanilmigtir. Matemati@e*yénelikftutumu‘élgmek icin ise

Alken’in 1979 vilinda gélistirdigi Matematik Tutum 6lc¢edi

kullanilmigtir. Konuya yénelik tutumu d&lgebilmek ig¢in

Aiken’in matematik tutum &6l¢edinin uyarlanmis bir sekli
konuya Kkarsgsi tutum 6lce§i olarak kullanilmig, ayrica
dgrencilerin dedigsik vyéntem ve gere¢ler hakkindaki

gbriislerini toplamak i¢in bir bilgi formu verilmigtir.

Arastirmanin verileri "iki yo6nlii Varyans Analizi"

istatistiksel yontemi ile analiz edilmistir. Arastirmadan
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¢i1kan sonuglar séyledir: Alt matematik basari diizeyinde
Kegif yéntemi ve Anlatim ile Bilgisayar Destekli
Aligtirma yéntemi ile egitilen &grenciler kisa siireli
matematik basarisinda, Anlatim yodntemi ile egitilen
6drencilerden manidar derecede yiikksek basari puani elde
etmislerdir. Ayrica tiim matematik basari diizeylerinde
{alt, orta, {st) de Kegif ve Anlatim ile Bilgisayar
Destekli Alistirma vydntemieri ile egitiléh 6grenciler,
uzun siireli matematik bagarisinda Anlatim ydntemi ile
egitilen Ogrencilere gére'manidar derecede yilksek basari
puani elde etmigslerdir. Anlatim ile Bilgisayar Destekli
Alistirma yo6ntemi ile egitilen d&dgrencilerin vyalnizca
Anlatim yéntemi ile edgitilen &drencilere gdre matematige
ydnelik tutum puanlari manidar derecede yiiksek

bulunmustur. Ust matematik bagari dizeyindeki

6drencilerin matematide yénelik tutum puanlari, orta ve
alt matematik basgari diizeyindeki &grencilere gdre manidar
derecede vyilksek bulunmustur. Anlatim ile Bilgisayar
Destekli Aligtirma ile egitilen &6grencilerin matematige
y6nelik tutum puanlari, Kegif vé Anlatim yo6ntemleri ile
egitilen dgrencilere gbre, orta matematik bagari
diizeyinde manidér derecede daha yiiksek bulunmugtur.
Konuya karsi tutumda ise Anlatim ile Bilgisayar Destekli
Alistirma ve Kesgif ydéntemi ile egitilen d&grencilerin
tutum puanlari, anlatim ydntemi ile egitilen d&grencilere

gére manidar derecede yilkksek bulunmustur.
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Arastirmadaki tﬁm bulgular diigiiniildiigiinde, bu
arastirmanin Tﬁrk denekler ile, egitim yodnteminin kisa
slireli wve uzun siireli bagari ile matematik ve konuya
y6nelik tutuma etkilerini aragtiran ilk arastirmalardan
olma énemi bulunmaktadir. Ayrica bu arastirma
sonu¢larinin da daha &nce hi¢ caligilmamis olan egitim
yénteminin konuya karsi tutuma olan etkileri konusunda
gelecek arastlrmalaré ybnelik goéndermelerde

bulunabilecedi diisiiniilmektedir.
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CHAPTER ONE

INTRODUCTION

The famous philosopher Bertrand Russell described
mathematics as "the subject in which we never know what
we are talking about nor whether what we are saying is

true."

The mathematicians and educators are not as
pessimistic as Russell. We have seen different approaches
in searching "What is mathematics?" The Grolier Webster
Dictionary (1973) describes mathematics as "the science
dealing with quantity, form, measurement, and
arrangement; and in particular with the methods for
discovering by concepts and symbols, the properties and

interrelationships of quantities and magnitudes."

Marjoram (1974) stated that mathematics is an
activity concerned primarily with argument, with spotting
patterns and posing premises, and investigating their
implications and consequences. It may in this process
play a purely utilitarian role as a tool of the sciences,
it may be concerned with more generalized properties of
number and space - with the discovery and invention of
number /space relations in both the natural and man-made

worlds, or it may be unashamedly concerned with the



structures of pure logic and deduction from premises to
conclusions which may be in no direct way related to the

real world.

The answers to the question " What is mathematics?"
vary according to the relation of people to mathematics.
Baykul et al (1986) stated that thoughts regarding

mathematics can be grouped as follows:

1) mathematics is counting, calculation, measuring
and sketching used to solve daily problems.

2) mathematics is a language that uses certain
symbols.

3) mathematics is a logical system, that develops
logical thinking in human beings.

4) mathematics is a tool that is used to understand

the world and to develop the environment.

According to Cornelius (1982) mathematics is:

- a set of techniques to be tested by an examination,

a body of knowledge to be learnt,

a study of underlying logical structure,
- an artificial game played by mathematicians,

the construction of models useful in science,

- the calculating procedures needed for applications.



Mathematics is something that people do as well as
something that people learn.' It must be viewed as a
complex social activity within the context of society as
a whole. Thus the mathematics education does not only
involve mathematicians, but educators, sociologists,

psychologists, pedagogs as well.

Mathematics is probably the oldest organized
discipline of human knowledge with a continuous line of
development spanning 5000 years,and'eygry;major culture.
Because mathematics ié' a ”bédy ‘of. ideas structured by
logical reasoning, the facts, principals and methods
developed by in early Mesopotamia, Egypt and Greece play
central roles in the subject as it is learned and used

today.

According to Butler (1970) the objectives of
mathematics education are as follows

1) To be competent in understanding and using
numbers. (The number concept is emerging from sets
and continuing with natural numbers, integers,
rational numbgrs real numbers and complex numbers.)
2) To have habits of analytical +thinking and
reasoning.

3) To gain communication of thought through symbolic

expressions and graphs.



4) To develop the ability to make relevant
judgements through the discrimination of wvalues.

5) To develop the ability to distinguish between
relevant and irrelevant data.

6) To develop intellectual independence. (This
objective, perhaps, 1is one of the definitions of
mathematics.)

7) To develop aesthetic appreciation and expression.
(The visual parts of mathematics 1like graphs or
geometry help the attainment of this objective.)

8) To realize the significaﬁée of mathematics alone,
and its relation to the total physical and social
structure. (This objective sets the interface of
nmathematics to other applied science.)

9) To learn and apply deductive and inductive
reasoning. (In mathematics, everything has a reason
and every individual thing is a combination of the

previous information.)

Throughout the whole . mathematics curriculum the
students are consistently required to base every
statement to ‘previbusly stated definitions, axioms and
theorems to apply inductive reasoning and they are taught
to reduce the problems to simpler sub-problems to apply

deductive reasoning.



Due to this <chain-like 1logical structure of
mathematics, mathematics education starts with primary
schools and goes consistently to the highest level of

education.

All over the world mathematics has been presented in
two major strands. Arithmetic and its everyday uses is
the core of common elementary mathematics education.
Whereas general mathematics education, advanced topics in
algebra, geometry and calculus in secondary school is an
intermediate education that prepares the students for
professional, scientific and technical careers for the

university.

The change in the Secondary School Mathematics

Curriculum can be discussed in two major periods.

From the early secondary schools to the 1920’s, the
content of the mathematics curricula was dominated by the
goal of preparing students for higher education, heavily

based on algebra and geometry.

Between the 1920’s and the 1950’s, the mathematics
curricula started to address students who did not intend
to prepare for or attend higher education. The curricula
started to include practical mathematics for general,

vocational, applied and consumer-oriented uses.



After the 1950’s, the '"new-mathematics" era was
started. The new curricula which included many different
topics and structure, out-dated the existing ones. The
new-mathematics programs always stressed the "basics" of
every topic, and stressed the basic computational skills
and their applications to daily life.

In the early years of the century, mathematics
education was heavily based on the teacher centered
methods. Formal mathematics teaching was concentrated
largely on the mastery of knowledge and skills without
any concern for the interest, enjoyment or relevance of
the students. With the advances in educational theory
during the 1960’s "discovery learning”, "concept
" acquisition” and "learning by doing" became part of the
fashionable mathematics teacher’s vocabulary and basic
skills, relevance and involvement became key goals.

- Aksu (1985) reported that in the modified programs
of the second half of the 1950, the importance of
computational abilities were declined and "Why!" and
"How" questions in learning of mathematical concepts
gained importance. This shows that rote memorizing is
replaced by judgement, in other words instead of "spoon-
feeding", the active participation of the students by

individual investigation and discovery are stressed in



mathematics programs. The changing ideas led to new
methods and educational tools which would facilitate and

accelerate learning.

Developing technology first provided the educational
tools specially for the laboratory media. In the late
1970’s mathematics instruction started to be based on
the technological products. The American National Council
of Teachers of Mathematics (NCTM, 1981) put some

recommendations for school mathematics for 1980’s as:

- Problem solving must be the focus of school
mathematics.

- The concept of basic skills in mathematics must
encompass more than computational facility.

- Mathematics programs must take full advantage of the

power of calculators and computers at al; levels.

Posamantier & Stéﬁélmaﬁ (1981)“stated that computers
are an increasingly ‘%aluable aids in mathematics
education. Whether they are used for remediation,
recreation or as an integral part of the curriculum, they
can greatly expand a student’s knowledge of and
perspective on mathematics. Bork (1987) also declared
that computers and associated technology (video-disc,
compact disk, sound) can stimulate major changes in the

educational system.



In Turkey, the traditional mathematics curriculum
was used from the early yvears of the republic to 1964. In
1964 the pilot "modern mathematics" curriculum study
adapted the mathematics program and material prepared by
"school mathematics study group" (SMSG) of Yale and
Stanford Universities. This pilot program started to be
applied in 1968 and completed its 3rd year in 1970. In
1976 this program was applied in all secondary Turkish
schools. The content of this modern mathematics program
was mainly contained within the old program. The
structure and format of presentation is based on the set
theory and an axiomatic structure; some new subjects were
added to constitute a base for university mathematics,
such as logic, mathematical systems, sets, vector

algebra, linear algebra, probability and statistics.

In Turkey, mathematics education is applied around
teacher centered méth&dsy Although in mathematic
education games, diééovery method and tools 1like
calculators, computers, overhead projector, television
and video recorder have ‘gained much attenﬁion, it is
being observed that these methods are not being utilized
enough by mathematics teachers. This can be explained
through the teachers not knowing how, when and for which
objectives they should utilize these methods, and their

conservative personalities. Their objections are mainly



based upon the belief that these methods are expensive
and luxurious and that they have insufficient time to
apply these methods. On the other hand, it is obvious
that the discovery method does not require any expense
but the teachers need to be patient and make extensive

planning.

The benefits of using these new technologies in.
mathematics education can be stated as; increased
achievenment, decreased fear and anxiety towards
mathematics, and last but not least, developing

analytic and critical thinking habits. (Aksu, 1985)

Another benefit of new technologies is decreasing
the teacher’s workload and offering the possibility of
individualized learning. Researchers prove that
microcomputers decrease anxietf and increase interest
and develop positive attitudes ~towa£d mathematics and
specially develop probleq solving abilities. The use of
this technology in Turkisﬁ schools has become inevitable.
Parallel to the developments in educational technology
worldwide/ the Turkish Miniétry of Education is planning
1.000.000 microcomputers for Computer Aided Education.
(CAE) to be used in primary and secondary schools for the
year 2000. At the time this study was completed, the
Ministry was extending the pilot CAE classes by 6500 more

personal computers.
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Despite the dense studies on mathematics education
worldwide, the studies on mathematics education in Turkey

are very few.

When we investigate the studies on educational
technology we can see that most of the studies report
the outcomes of some new educational technologies as

compared to instructor centered methods.

The selection or development of teaching
methods and materials is one of the most complex
components of the process of curriculum design (Weston
& Cranton, 1986). The teaching method can be thought as
a vehicle or technique for instructor-student
communication and can be categorized as :

- Instructor centered

- Interactive

- Individualized

- Experiential teaching methods.

In the instructor centered methods, the teacher
is the primary responsible person for conveying
information or abilities to the students. This
method 1is generally unidirectional communicationwise,

from the teacher to the student. The most familiar of
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these methods 1is the lecture method in which one
instructor speaks directly to a group of students. The
lecture is an efficient and effective method for
instruction at 1lower 1levels of cognitive domain,
specially in large <classes. In such strategies,

the attention and activities revolve around the teacher.

According to Saylor, Alexander and Lewis (1981) and
Weston and Cranton (1986), the lecture method
refers to the'teaching procedure involved in the
clarification or exﬁlﬁnation to the students of some
major ideas cast into the form of a question or a
problem. Today a great deal of teaching still takes the

form of solo performance.

The teachers often launch into monologues in
presenting, explaining, pointing out the relationships,
giving examples or éorrectiﬁg errors. That means
that in addition ‘tg- a variety of teaching
strategies, the lecture hethod is still widely used
in all levels of education and especially in secondary

and post-secondary education.

The objectives of the lecture method can be defined
as:

a) To introduce the student to the subject matter.

b) To serve, where there is no book or source



d)
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available.

To give a framework, overview and criticism
unlike that in many written/printed material.
Lectures can be better prepared and more
carefully planned than the extemporaneous remarks

made to students in discussion.

According to Gage and Berliner (1984) lecture is

suitable when:

1)
2)

3)

4)

5)

The main purpose is to discriminate the information
The materiai is not.available elsewhere

The material must be organized and presented to
a particular group.

It is necessary to arouse interest in the subject

The material need to be remembered for a short time.

and the lecture method is inappropriate when:

1)

2)

3)

4)

5)

Objectives other than the acquisition of
information are sought.

Long term retention is desired

Learner participation is essential to the
achievement of the objectives

Higher cognitive objectives are being sought

The students are average or below average

in intelligence or educational experiences.
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Hartley (1977) reported that the traditional
instruction was definitely superior to individual

learning packages and programmed instruction.

There 1is another <class of teaching methods,
which is Interactive Teaching methods. These methods
utilize the communication between the instructor and
student , and the communication between the students as
well. In these methods the active involvement of

students in learning is the aim.

There are some practical limitations that come
out with interactive methods. Among these are the size
of the class and preparation of the content are

considered primarily.

Discovery | learning is an interactive method in
which the learning is facilitated. Kersh (1962) defined
discovery learning as learner’s goal—difected behavior
when he is forced to ééomplete a learning task without
help from the teacher. This type of instruction takes
place with the teacher and in a class environment. The
teacher guides the students by asking purposeful
questions and have them discover the facts or phenomena

that the curriculum aims to give.
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Bruner (1966) concluded that discovery settings
present opportunities to draw for themselves
relationships between things they know and the learning
task at hand. In addition, discovery methods built on
problem solving skills by providing experience in pushing
ideas to their logical limits and in effectively forming
conscious hypotheses. Bruner, like Davis (1966) suggested
that thinking acts are reinforced by the discovery
accomplished and that a reflective attitude is developed
in students. According to Bruner, education should be
planned to teach people how to learn independently. So
that discovery approaches have advantages that enable the
learner to exercise his problem solving and solution
seeking skills as a by-product of his learning of the

actual content presented.

In discovery learning, as Kieren (1969) has stated,
the student becomes activeiy involved .in the learning
process and is presﬁmably more highly motivated than a
student who is merely a p;'issive recipient of information.
This method helps more for the students with low
learning ability. Kuhfittig (1974) reported that 1low
ability students benefit more from aids in mastering
abstract skills than high ability students. On
the other hand, Kleckner (1968) McClintock (1974)

and Monnen and Marie (1983) reported no significant
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differences 1in favor of discovery instruction over

traditional instruction in the transfer of learning.

One other major group of instruction is Individual
Learning Methods. These methods are based on the
fact that the students have different learning
abilities and speeds. In these methods, the students
work directly with prepared material at their own
pace and receive information as to their progress at

regular intervals.

One of the most important individualized instruction
methods is Computerized Instruction, which takes a
variety of forms. It is based on a computer program
which provides the lecture, administers the tests,
drills and evaluating the feedback, repeats the lessons
until the student reaches a pre-specified 1level of
proficiency. Since each student progresses at his own

pace, the individual differences are compensated.

Although computers are newly emerged, specially in

the last couple of decades, it is worth noting
Pressy’s teaching machine in the 1920s and
Skinner’s programmed instruction in the 1950s as

pioneers of Computer Aided Instruction.



16

The early researches demonstrated increased
motivation, but not necessarily improved student
learning. However, with the introduction of
microcomputers and their consistently decreasing
costs and increasing capabilities, computerized
instruction 1is available with various hardware and
software varieties. The branching technigues used in
programmed instruction can easily be implemented in
a much more sophisticated manner with a computer and
different versions of an instructional program can
easily be designed for students with different
learning styles or abilities. An increasingly common
use of computers in instruction is the instructors’
writing their own computer programs for instruction

in a variety of subject areas.

Bork (198;)“ ~ described Computer Aided
Instruction programé ',aé “dialogﬁes“ _in which the
information is presenégd to students in a variety of
ways: simulations, grébhic and textual. Student
responses are also used to enhance the program by
providing different presentations to students of various
abilities. A student who has difficultf on a particular
part of the program, might see the section of the
program - sometimes called a branch - that presents the

same material in a different manner.






