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ABSTRACT

EFFECTS OF HISTORY OF MATHEMATICS INTEGRATED
INSTRUCTION ON MATHEMATICS SELF-EFFICACY AND
ACHIEVEMENT

This study was conducted to develop an instruction integrated with history of
mathematics on volume of pyramids, cone and sphere topics; and to implement it with an
experimental design in order to measure the effectiveness of this instruction on

mathematics self-efficacy and achievement.

The instruction was developed after precise consideration of the suggestions and
cautions raised in the literature and its effectiveness was determined by a quasi-
experimental design. The implementation of the instruction was carried out in two public
schools in Istanbul with participation of 131 eight grade students. Both quantitative and

qualitative data were gathered.

Data gathered from the sample were analyzed on the purpose of examining the
changes in students’ mathematics achievement levels, self-efficacy toward mathematics
and their views on history of mathematics integrated instructions. Paired sample t-test was
used for analysis of data obtained from both regular and experimental groups in two
schools indicated that there were significant differences between the pretest (Pretest
Volume-Part3) and posttest (Posttest Volume-Part2) scores of students in terms of their
mathematics achievements. Independent sample t-test was used for analysis of data if there
was a significant effect of type of instruction on mathematics achievement levels of control
and experimental groups in both schools. Results display that there was a significant
difference on posttest scores of experimental and control group students only in one
school. Namely it means that in one of the treatment schools, students’ achievement levels
in experimental group were significantly higher than the control group students in posttest
which assess their achievement in treatment topics. Also, paired sample t-test pointed that
both types of instructions were not effective in providing a significant development over

the mean values between the pre and posttest levels of students in Mathematics Self-
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efficacy Scale, and, independent sample t-test indicated that there was not any significant
difference on posttest scores of the experimental and control group students in both
schools. The results attained from qualitative data showed that experimental group students

generally had favorable declarations about history of mathematics integrated instructions.
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OZET

MATEMATIK TARIHIYLE iSLENMIS OLAN DERSLERIN
MATEMATIK OZYETERLIiK ALGISINA VE MATEMATIK
BASARISINA ETKISi

Bu caligma; piramitlerin, koninin ve kiirenin hacmi konusunda matematik tarihiyle
harmanlanmig bir 6gretim tasarimi gerceklestirmek ve bu tasarimm matematik 6z yeterlik

algis1 ve basarisi iizerindeki etkilerini deneysel bir desenle 6lgmek amaciyla yiirtitiilmiistiir

Ogretim uygulamasi, literatiirdeki oneri ve uyarilar temel alinarak gelistirilmis ve
etkililigi yar1 deneysel arastirma deseniyle belirlenmistir. Ogretim tasariminin uygulanmasi
Istanbul ilindeki iki devlet okulundan 131 sekizinci smif Ogrencisinin katilimiyla

yiiriitiilmiistiir. Nicel ve nitel veriler toplanmistir.

Orneklemden toplanan veriler ogrencilerin matematik basar1 seviyelerindeki,
matematik Ozyeterlik algilarindaki ve matematik tarihiyle harmanlanmis derslerle ilgili
goriiglerindeki degisimi belirlemek amaciyla analiz edilmistir. Her iki okuldaki deney ve
kontrol gruplarindan toplanan verilerin analizinde kullanilan esli 6rneklem t-testi analizi,
Ogrencilerin matematik basarist agisindan On test ve son testleri arasinda anlamli bir fark
oldugunu gostermistir. Verilerin analizinde, her iki okuldaki kontrol ve deney gruplarinin
matematik basar1 seviyeleri iizerinde Ogretim farklihi@inin anlamli bir etkisinin olup
olmadigin1 gostermek icin bagimsiz 6rneklem t-testi kullanilmistir. Yalnizca bir okulda,
deney ve kontrol grubunun son test sonuglari arasinda anlamli bir fark oldugu goriilmiistiir.
Yani, uygulama okullarindan birinde 6&grencilerin uygulama konusundaki basari
seviyelerini 6lcen son testte, deney grubundaki ogrencilerin basar1 seviyeleri kontrol
grubundaki Ogrencilerin basar1 seviyelerinden anlamli olarak yiiksektir. Ayrica, esli
orneklem t-testi, her iki tiir ogretiminin de ogrencilerin Matematik Oz yeterlik Algisi
Olceginde on test ve son test seviyelerinin ortalamalarinda anlaml bir gelisme saglamada
etkili olmadigin1 gostermistir. Bagimsiz orneklem t-testi her iki okuldaki deney ve kontrol

grubu Ogrencilerinin son test sonuglarinda matematik 6z yeterlik algis1 agisindan anlaml
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bir fark olmadigin1 gostermigstir. Nitel veri sonuglari, deney grubu dgrencilerinin matematik
tarthiyle harmanlanmis dersler hakkinda genellikle olumlu bildirimlerde bulundugunu

gostermistir.
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1. INTRODUCTION

Scientific and technologic improvements and rapid increase in global knowledge
accumulation in the last decades obligate human beings and societies to be commited to
education. Education calls for an increased emphasis on people’s renewing themselves,
thinking creatively, making discoveries and inquiries in learning. In other words, education
provides putting one's potentials to maximum use. Through the attainment of education,
man is enabled to receive information from the external world; to acquaint him with past
history and receive all necessary information regarding the present. Looking from this
sense, qualified mathematics education is one of the touchstones in education. Its
significance to education is not limited to the following aspects. Mathematics is more than
just the science of numbers taught by teachers in schools and either enjoyed or feared by
many students. It plays a significant role in the lives of individuals and the world of society
as a whole. Mathematics is an essential discipline recognized worldwide, and it needs to be
grown in education to equip students with skills necessary for achieving higher education,
career aspirations, and for attaining personal fulfillment. According to MEB (2009), in our
changing world, people who understand and do mathematics have more options in shaping

the future.

Although the importance of mathematics education becomes clearer, mathematics
has been seen as complex and abstract by many students. They could also create some
negative feelings toward mathematics which affect their success in mathematics (El¢i,
2002; Fuson, Karlhman and Brandsford, 2005; idikut, 2007). Contrary to other disciplines,
mathematics is seen as abstract and not related with life and by this way, it creates
discomfort with students. However, mathematics has always been at the heart of education
throughout the history (National Research Council, 2001). Due to its important missions,
teaching and learning processes should be designed in such a way that students could
reduce their mathematics phobias and understand that mathematics facilitates their lives.
Therefore, mathematics education should be created in an environment where children are

eager to seek knowledge and learn new things. It should help students make mathematical



concepts more meaningful and interesting, so that they could feel that mathematics is not

an isolated discipline (Carter, 2006).

In order to attain these aims, one of the important ways of increasing students’
awareness and interest for mathematics may be putting mathematics instructions integrated
with history of mathematics. In recent years, there has been growing interest in the role of
history of mathematics in improving the teaching and learning of mathematics. By learning
the history of the related mathematics topics, students may have an understanding of how
the important developments came about. They may see that mathematics was created by
human beings as a result of their needs and also be more eager to learn it because the
history of mathematics reveals long traditions, different cultures, peoples’ emotions and
development. Moreover, it may help students learn the origin of mathematics and the
reasons why they learn mathematics. Several studies (Awosanya, 2001; Carter, 2006;
Goodwin, 2007; idikut, 2007; Liu, 2003; Marshall, 2000; Sassano, 1999 Tozliyurt, 2008)
also support the use of the history of mathematics integrated into mathematics lessons to

enhance the interests, attitudes or achievement of the students.

Current mathematics curriculum in Turkey (2005) emphasizes some goals which
could increase the success of mathematics education. One of the goals concerns the use of
history of mathematics (MEB, 2009). It aims to make students understand the historical
progress of mathematics as well as historical progress of the human mind. By this way,
students may see the whole picture of mathematics and also the position of mathematics in
their life. They may deepen their understanding of mathematics. Another goal is to
increase students’ positive attitudes toward mathematics and help them have self-

confidence.

In the light of these goals of mathematics curriculum, the researcher intends to
design a mathematics instruction integrated with history of mathematics in order to have a
positive effect on students’ mathematics self-efficacy and their achievement on
mathematics. Thus, this study aims to examine the effects of instruction integrated with
history of mathematics in a selected mathematics topic, namely volume of pyramid, cone

and sphere, on 8" grade students’ mathematics self-efficacy and achievement.



2. LITERATURE REVIEW

As an overall trend, the literature review begins with defining the construct self-
efficacy towards mathematics and stating its effects in education. Then, it continues with
an overview on history of mathematics in order to give a general view about the
evolutionary nature of mathematics. The review proceeds with a framework about the role
of the history of mathematics for how and why to integrate it in teaching and learning
process. After that, studies on the history of mathematics will be stated which will guide
this study and shape the design and procedure of it. The review ends with information
about the history of mathematics in Turkish curriculum. The instructions in this study will
be prepared based upon the inferences gained from the literature. So he literature review
includes three parts which can be sorted as i) mathematics self-efficacy, ii) the role of
history of mathematics in mathematics education, iii) studies on the history of

mathematics.

2.1. Mathematics Self-efficacy

The literature review on self-efficacy toward mathematics indicated the works that
reveal what self-efficacy and mathematics self-efficacy refer to and their effects on
students’ attitudes and mathematics achievement. Also, some research studies have

revealed that self-efficacy correlates positively with mathematics attitudes (Michaelides,

2008).

Students’ ability to learn mathematics has been the concern of researchers for many
years. One of the factors that affect the success in mathematics education in a positive or
negative way is self-efficacy toward mathematics. Why are some students willing to learn
and ready to cope with challenges with high confidence while others appears unconcerned
or unsure? Theories about self-efficacy try to give answer to these questions. Amy and his
colleagues (2006) state that, self-beliefs are a critical part of most modern theories about

human motivation.



The construct self-efficacy was introduced firstly by Bandura (1977) in his social
cognitive theory in the late 1970s. Perceived self-efficacy is related with people's beliefs in
their ability to influence events in their lives (Bandura, 1997). It could be defined as an
individual’s “I can” or “I can not” belief. People who have high self-efficacy beliefs put
themselves challenging goals and continue to struggle over against failure and increase the
likelihood of success in achieving the expected goals. Conversely, people who have low
self-efficacy keep away from difficult goals and could not focus attention on how to handle
difficulties. Also, according to Kiremit (2006), people who have not enough self-efficacy
think that the problems they should cope with are very difficult than they really are and
they evaluate the events with limited viewpoints. On the other hand, people with high self-
efficacy feel more relaxed and confident even in difficult jobs. Peoples’ beliefs related with

individual capability generally affect the outcomes before the actions occur.

Snyder and Lopez (2002) stated that self-efficacy is what people can do with their
skills under certain conditions; in other words self-efficacy beliefs are beliefs about what
one can capable of doing. Gaskill and Woolfolk (2002) argue that self-efficacy is different
from other conceptions of self because it involves judgments about capabilities specific to
a particular task. Self-efficacy is not intention, self-esteem, motive, drive, or need for
control. Self-efficacy which refers to an individual’s judgment about being able to carry
out a particular activity could be considered also one of the motivational constructs. Self-
efficacy beliefs motivate students’ learning through use of self-regulatory processes such
as goal setting, self-monitoring, self-evaluation, and strategy use (Zimmerman, 2002).
Self-efficacy construct is considered effective in predicting students' motivation, learning
and academic achievement. Self efficacy is concerned with adults’ and children’s beliefs
about their ability to perform a task and exerts a powerful influence over their motivation

for that task. Hence, the self-efficacy construct is an important predictor of behavior.

According to Bandura (1997), self-efficacy judgments are based on four sources of
information: mastery experiences, vicarious experiences, social persuasion, and
physiological and emotional states. The self-efficacy sources has important contributions
in determining of how individuals make choice, expend effort to achieve goals, and

continue to complete of these goals (Zarch and Kadivar, 2006)



Bandura (1997) claimed that mastery experience which could be defined as one’s
own TVpreious attainments is the most effective way in contributing a strong sense of
efficacy to students’ achievement. If students succeed at a particular task in the past, they
most likely would believe that they could be successful at the task in the future also. This
can be due to students’ long term memory for their success or failure. The second source of
self-efficacy is vicarious experiences which mean observing people similar to one’s
performance at a task. Namely, seeing people similar to their success or failure creates a
social model and people could easily evaluate their own abilities. Social persuasion is a
third way of supporting peoples’ beliefs about being successful. People who are persuaded
by others that they own the required capabilities to perform the given tasks could be more
successful. “You can do this!” message from teachers, parents or peers could bolster
students’ self confidence to do a task. Self-efficacy is also impacted by emotional and
physiological states such as anxiety, stress, fatigue, and mood. Physiological excitations

could be interpreted by students as signs that increase or decrease their confidence.

Usher and Pajares (2006) examine the influence of these four domains of Bandura -
mastery experience, vicarious experience, social persuasions and physiological state- on
self-efficacy in their study. Their findings supported the four principles of Bandura’s social
cognitive theory that is these sources influence both academic and self-regulation efficacy

beliefs.

After giving the definition and sources of self-efficacy in general, mathematics self-
efficacy can be mentioned specifically. It was defined by Betz and Hackett (1987) as the
specific self-assessed belief in one’s own capability of solving mathematical problems and
tasks successfully. The findings of the study of Zarch and Kadivar (2006) supported that
mathematics performance was mediated by mathematics self-efficacy as well as
mathematics self-efficacy was affected by math-performance. It means that there is a
reciprocal relationship. Self-efficacy, sources of self-efficacy, and emotional feedback

were all stronger predictors of mathematics performance (Stevens, et al., 2006).

Works on self-efficacy have been one of important interest topics of researchers

since the last twenty years. Scholz and his colleagues (2002) state that self-referent thought



has become an interesting subject matter that provides opportunities to make psychological
research in many domains. Many studies show that mathematics performance is directly
related with mathematics self-efficacy (Uzar, 2010). Students with high performance have
higher self-efficacy levels than students with low mathematics performance. Similarly, it
has been stated by Erktin and Ader (2004) that the belief of self-efficacy had significant

influence on success in mathematics.

Pajares (1993) aimed in his study to discover whether individuals' self-efficacy
beliefs play the predictive and mediational role on mathematics problem solving
performance. Participants involved 350 university students. Data were analyzed by using
path analysis which revealed the results that perceived self- efficacy was predictive of
capability to solve mathematics problems than was mathematics self-concept, mathematics
anxiety, mathematics outcome expectations, prior mathematics experience, or gender.
Results of this study prove that students' self-efficacy beliefs are important predictors of

performance and mediate the effects of other self beliefs on performance.

Nicalau and Philippou (2007) examined the relation among efficacy in problem
posing, problem-posing ability, and mathematics achievement. Quantitative data were
obtained from 176 fifth and sixth grade students, and also interview were made with six
students selected on the basis of hierarchical cluster analysis. Perceived self-efficacy
beliefs have been found to be a strong predictor of the respective mathematical
performance as well as of the general mathematics achievement. Similar findings were
obtained from the study of Chen (2002). He studied about the self-efficacy beliefs of 107
seventh-grade mathematics students, especially focusing on the accuracy and predictability
of their beliefs. Results based on path analysis showed that self-efficacy played a direct
role in predicting students' math performance, post performance self-evaluation, and post
performance judgments of effort. The findings also indicated that self-efficacy is not
related with gender differences. As a result, the findings supported self-efficacy

predictions.

In another work about self-efficacy and mathematics performance, the aim of the
study of Ayotola and Adedeji (2009) was to determine the relationship between

mathematics self-efficacy and achievement in mathematics. The sample consists of 352



senior students. According to the results, teachers should use some strategies to increase
students’ mathematics self-efficacy and confidence in order to enhance success in
mathematics achievement. In another study, five variables - math self-efficacy, math self
concept, perceived usefulness of mathematic, math anxiety and gender - were examined for
analyzing the predictor of math achievement (Kiamanesh et al., 2004). Regression analysis
and path analysis methods were used for checking data obtained from 400 subjects. The
results indicated that math self-efficacy is a strong predictor of math achievement

compared to math self-concept, perceived usefulness of mathematics and gender.

In the study of Zientek and Thompson (2010), self-efficacy and mathematics anxiety
have been recognized as predictors of mathematics achievement. They made secondary
analyses on matrix summaries available from prior published studies with an aim to
explore the contribution that self-efficacy and mathematics anxiety made in mathematics
performance. Data from four different studies with five samples consisting of students in
Grades Six through college levels were investigated by using commonality analyses. The
results showed that, mathematics self-efficacy consistently had effects on mathematics
performance whereas mathematics anxiety did not have significant effects on mathematics

performance.

In the study of Graham (2000), the aim was to determine the influence of various
mathematics self-beliefs on mathematics performance, whether these self-beliefs change
throughout the middle school years, and whether motivation and change in motivation vary
by gender or by mathematics placement (gifted/regular education). The study took part
over the course of three- year investigation of 207 participants. At the beginning and end of
each academic year, motivation and performance were assessed for middle school students.
Mathematics self-efficacy predicted mathematics performance at every time point except
the grade eight. The strength of various motivation constructs decreased from start of grade
six to end of grade eight. The decline in students' self-concept, value, and engagement

points a general loss of spirit in mathematics area over the middle school years.

Zarch and Kadivar (2006) examined in their study the direct and indirect effects of
mathematics ability, especially mathematics self-efficacy, on mathematics performance.

The participants of the study consisted of 848 eight grade students. Confirmatory factor



analysis used to analyze data verified that mathematics self-efficacy had a direct and
indirect effect on mathematics performance. The findings were consistent with of

Bandura’s social cognitive theory about the effects of self-efficacy.

Usher (2009) took as basis the four sources of Bandura — mastery experience,
vicarious experience, social persuasions, and physiological or affective states - and aimed
to examine the heuristics students use as they form their mathematics self-efficacy from
these and other sources. Semi-structured interviews were made with eight middle school
students. According to the results; teaching structures, course placement, and students’
self-regulated learning were emerged as important factors related to self-efficacy. Results

support the tenets of social cognitive theory.

The study of Moore (2005) presents an example of the study in which the effects of
constructivism and extensive interdependent group work on achievement, self-efficacy and
motivation were analyzed. Quantitative and qualitative analysis of surveys and self-
assessment indicated that student achievement, self-efficacy, intrinsic motivation, and

group work skills in the middle-school mathematics classroom were positively affected.

On the other hand, the findings of some studies showed that the self-efficacy may not
be significantly related with mathematics performance. For example, Fleming (1998)
argues that the relationship between self-efficacy, gender, other motivational constructs
and mathematics performance is not well established. So, he purposes in his study to use a
structural modeling technique to evaluate these relationships. The participants consisted of
32 graduate students completed questionnaires regarding their self-efficacy, anxiety, self-
concept and prior experiences in mathematics. They also completed a series of
mathematics problems. Data were evaluated in an attempt to test Bandura's (1986) theory
regarding the relationship among these constructs and to replicate the findings of Pajares
and his colleagues. Results indicated that many of Bandura's hypotheses were not
supported. Self-concept had more influences on performance than self-efficacy, and self-
efficacy did not appear to mediate the influence of prior experience on performance, self-
concept, or self-efficacy. Thus, many of the findings were different from those of Pajares

and his colleagues.



In another study conducted by Migray (2002), relationships between sixth and
seventh grade students' (N=651) mathematics self-efficacy, academic self-concept, and
mathematics achievement were examined. Participants were required to complete the
academic subscale of the Multidimensional Self Concept Scale, the self-efficacy rating
form, and the math performance sheet. Results show moderate correlations between
mathematics self-efficacy, academic self-concept, and mathematics achievement.
Relationship between math achievement and math self-efficacy and academic self-concept

differed by grade and ethnicity.

According to Bikmaz (2004), in Turkey, studies about self-efficacy and mathematics
performance have been started recently. Terzi and Mirasyedioglu (2009) aimed in their
study to determine the relation between students’ perceived self-efficacy and their
academic success, and examining the variables affecting their perceived mathematics self-
efficacy. The Perceived Mathematics Self Efficacy Scale and Personal Information Form
were implicated to 118 students from Department of Elementary Mathematics Teaching of
Gazi University. Significant positive correlations (r=0.49) were obtained between students’

perceived mathematics self-efficacy and their academic success.

The study was conducted by Uzar (2010) aimed to examine middle school students’
mathematics self-efficacy and its sources (Mastery Experiences, Vicarious Experiences,
Social Persuasions, Physiological and Affective States) in terms of gender, grade level,
type of school, and mathematics achievement. Relational survey method was used for this
study to 491 participants consisted of sixth, seventh, and eight grade students. Two scales
were given to students to assess their mathematics self-efficacy and its sources. Results
according to data which was analyzed through correlations, t-test, and one-way ANOV A
showed that there were positive significant correlations between mathematics self efficacy
and each source of efficacy. No significant differences were found between girls and boys
in terms of self-efficacy. But, students’ mathematics self-efficacy was significantly
different in terms of school type and grade level. Similarly, higher achieved students
showed higher self-efficacy compared to lower achieved students. Also, students with
different levels of mathematics achievement were significantly different from each other in

terms of all sources of efficacy.
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In the study conducted by Asik (2009), students’ poor problem solving performance
was investigated within a self-regulation framework. Motivational relation factor was one
of the frameworks. Self-efficacy and effort were indicators of motivational regulation
factor. The results demonstrated that motivational regulation had direct and indirect effects

on problem solving performance.

In another study, Ozyiirek (2010) focused on the convergent and discriminate
validity of the Mathematics Self-Efficacy Informative Sources Scale. 692 high school
students constituted the participants of the study. Both explanatory and confirmatory
factor analyses were conducted for the content of the scale. It was also examined that if the
scale showed any differences in terms of gender or class level. Findings showed that class
level and gender variables were not effective in explaining the variables informative
resources. So, the researcher suggest to search students’ mathematical background rather

than focusing on gender and class level.

Mathematics self-efficacy appears to be relevant in terms of providing opportunities
to understand students’ behaviors more accurately. It is related with academic success.
Since the literature indicates, the benefits of high self-efficacy, the instructions could be

modified in a way to increase students’ self-efficacy in mathematics.

2.2. The Role of the History of Mathematics in Mathematics Education

Mathematics is one of the oldest sciences of human history. People have studied,
learned and used mathematics for over four thousand years. The history of mathematics
became prominent as a result of the practical needs of human beings in their everyday life
in early periods (Cooke, 1997). People use it to meet the needs in commercial
computations, to understand the relationship between numbers, to make land surveying and
to forecast the astronomical events (Tez, 2008). People became interested in for various
reasons like aesthetic concerns, order, communication, technology, deduction, analysis,
etc. Many researchers examined the history of mathematics and they made diverse
classifications based on different frames of mind. However, common important periods of

the history of mathematics in which several researchers agree with are as follows with
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some basic specific characteristics (Cooke, 1997; Davis and Hersh, 2002; Struik, 2002;
Tez, 2008; Ulger, 2006):

1. Beginning- Prehistoric Period: In the prehistoric period, basic number, shape, time
and astronomy concepts were developed. Improvements in commerce and art were also

important in the development of a number concept in the early periods.

ii. Ancient Eastern Mathematics: Ancient Eastern mathematics had practical roots.
Calendar calculations, agricultural production and tax collection procedures lead to the
way for progress in arithmetic and measurement. In time, the knowledge on measurement
leads to the emergence of a pure geometry. Ancient Eastern mathematics included the

mathematics of Egypt, Mesopotamia, China and India.

iii. Greek Mathematics: The basic aim of Greek mathematics was to base mathematics

on a reasonable ground. They used deductive method especially in geometry.

iv. Islamic Period: Mathematics of the Islamic World extending from Mongolia to
Spain was built based on the mathematics of the Greek, Hindus and the Chinese. It acts as

a link between the early and the modern mathematics.

v. Western mathematics: In the Western Christian world, during the Renaissance
period; studies of the ancient Greeks and Romans were examined. The effects of the
Renaissance such as scientific revolutions and colonial expansion and medieval
universities increased the development of mathematics. In the seventeenth and eighteenth

centuries, calculus was developed.

vi. Modern mathematics: After the development of the calculus, many new questions
were asked leading mathematicians beyond calculus into the modern versions of

mathematics.

This classification is important in order to give a general view of the evolutionary
nature of mathematics and prove that mathematics was created and has been developed by

human beings since the beginning of history. So, it may be helpful for students to learn the
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history of such an old science in order to increase their understanding of mathematical

concepts, theorems, computations or etc.

The idea of utilizing the history of mathematics in mathematics education is not new,
it has been applied since 1960s and 1970s (Fried, 2001). However, the history of
mathematics has grown its important role in teaching and learning since the last two
decades. In 1995, the Institute in the History of Mathematics and Its Use in Teaching
(IHMT) was established and has been worked to support mathematics teaching with
historical modules. Then, the meeting of the International Congress on Mathematics
Education (ICME) in 1996 purposed to promote the use of the history of mathematics to
instruct and motivate students and several papers were presented about it in mathematics
education after this meeting (Marshall, 2000). Although the history of mathematics was
given importance in the literature, little has been done, in practice, at schools in order to
combine it with mathematics instructions. In the recent years, some important works on the
relationship between the history and mathematics education have appeared. Many studies
(Arcavi and Isoca, 2007; Awosanya, 2001; Cooke, 1997; Fried, 2007; Furinghetti, 2000;
Grugnetti, 2000; Jankvist, 2009; Tzanakis and Arcavi, 2000) investigated the reason for
using the history of mathematics and why this could be beneficial in mathematics

education and also ways to use this in mathematics teaching and learning.

For the next move in this part of literature review, the role of history of mathematics
will be examined in terms of its reasons to use it in mathematics education and also ways

to use it in mathematics education.

2.2.1. The Reason for Using the History in Mathematics Education

Integrating the history of mathematics to teaching and learning process of
mathematics is one of the various strategies that were devised to aid better understanding
for students’ learning. In this part, the suggestions of several writers about using the history

in teaching and learning mathematics will be given in terms of the educational benefits.

In recent years, the history of mathematics has been given an increasing emphasis for

developing teaching and learning quality of mathematics. ICMI (International Commission
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of Mathematics Education) was one of the organizations performed a study and attempted
to make a point of the concerns in the area of the history of mathematics in education

(Fauvel and Maanen, 1997).

The article of Jankvist (2009) which includes a discussion about “why” to use the
history of mathematics in teaching and learning mathematics points out two kinds of
arguments, namely history as a tool and history as a goal. The history as a tool argument
supports the view that history could motivate students, and increase the interest and
excitement for the subject. It could also render mathematics more humane. In addition to
such motivational and affective effects, the history of mathematics could also have
cognitive effects because it offers a different point of view. The other argument, as history
as a goal, on the other hand, claims that the aim is to show students mathematics has
existed and evolved over time and space, human beings have participated in this evolution,
which took place through different cultures, and in turn affected the shape of mathematics.

The history of mathematics serves a purpose in itself.

Grugnetti (2000) claims that if learning is not only an accumulation of items of
knowledge, but also a set of critical attitudes about knowledge, then the question is not
about the quantity of knowledge but about the quality thereof. Why has a certain concept
arisen? Under which historical conditions has it arisen? In order to answer these questions,
it can be looked at the traditional idea which supports a belief that the development of
mathematics is purely cumulative. However, that idea is substantially out-of-date.
According to von Glasersfeld (1991), teachers must remain aware of the inherent relativity
of knowledge, and of the fact that, in the long run, providing students with an adequate
view of how science builds up knowledge is more valuable than the mere acquisition of
facts. Alternatively, Struik (2002) explains mathematics as the adventure of ideas.
Therefore, history of mathematics reflects the ideas of many generations. It can be
admitted that mathematics was affected by the cultural and social atmosphere of the period

it evolved in.

Utilizing the history of mathematics in mathematics instructions may be effective
both for teachers and students. Kleiner (1996) claimed that the history of mathematics

attracts the attention of the teachers to the topics, assists them in teaching the importance of
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the subject; and also motivates the students to ask “why” and “how” questions. The history
of mathematics provides a story of how mathematics developed, areas where it can be used
or what kind of important problems were there in the past. Old texts also provide
information about the ancient cultures and times. Swetz (2000) claimed that if these texts
are investigated with the questions like what is this text attempting to teach or how is it

doing it, in mind; the early mathematical pedagogy will arise.

Several writers listed the benefits of using history in mathematics lessons. Cooke
(1997) stated that the mathematics of other societies could be studied for many reasons. He

indicated some of them as follows:

e The creators of mathematics were exceptional geniuses whose creations deserve being remembered;
e Their alternative ways of looking into the problems make us review our own solutions;

e Some of what they did have become part of the world’s mathematical heritage, and its history
should be told;

¢ Some of the problems other cultures have studied have no parallel in our own culture and so, are
delights to our imagination. (p.191)

Liu (2003) proposed five reasons for using the history of mathematics in

mathematics lessons:

History can help increase motivation and helps develop a positive attitude toward mathematics.
Past obstacles in the development of mathematics can help explain what students find difficult
today.

Historical problems can help to develop students’ mathematical thinking.
History reveals the humanistic facets of mathematical knowledge.
History gives teachers a guide for teaching. (p.416)

Awosanya (2001) stated some reasons for utilizing history in mathematics

instructions:

e History helps to increase motivation for learning.

¢ [t makes mathematics less frightening.

® Pupils derive comfort from knowing that they are not the only ones who find mathematics problems
difficult, that is, that is many other students find mathematics difficult.

e It gives mathematics a human face- making mathematics appealing to study- associating

mathematics with mathematicians of the past.

It changes pupils’ perception of mathematics as a dull subject to a more interesting one.

History of mathematics provides less aversion to mathematical activities.

Knowledge of efficient approaches to current topic could be learned.

Realization that mathematicians are real people- it is not uncommon to spend a great deal of time on

a single mathematical topic (p.7-8).
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So, the lists of different researchers mentioned above about the reasons to integrate
the history of mathematics to mathematics instructions have some common grounds like
humanizing mathematics, increasing the interest toward mathematics and learning the
alternative ways to solve the problems or activities. Some of the other reasons for
introducing the history of mathematics into mathematics education comprise making
mathematics more engaging and approachable for students, providing insights into

mathematical problems, techniques, and concepts (Fried, 2007).

During the process of modeling and solving an old problem in history, students see
the old ways and techniques of solving the problems. They might get some ideas from
historical problems which could help to solve their own problems. They could also have
the possibility to compare the old and new methods of solving the problems. In addition to
that, problems from the history may be interesting for students, dealing with such historical
problems may increase a sense that mathematics could be solved with simple tools and
techniques together with human thought and initiative than mechanical application of
several complicated methods and a high amount of information. So that, students could
feel that they can do mathematics and their self-confidence could increase their belief in
their own abilities as human beings (Savizi, 2006). Also, in mathematics classes, the
materials from the history of mathematics designed with the purpose of learning to
understand the other’s perspective can be engaging and meaningful (Arcavi and Isoda,

2007).

Moreover, Furinghetti (2007) gives the fact that integrating the history of
mathematics to mathematics instructions promotes cultural understanding. It also promotes
a sense of replacement which means replacing the usual with something different, so
students could see that mathematics is not only the collection of knowledge and
techniques. The cultural understanding and replacement supported by the history helps to

humanize mathematics education.

In active learning processes, the history of mathematics is the most naturally
integrated in mathematics education (Yevdokimov, 2004). By drawing students’ attention
on the history of the mathematical substance, students’ imagination would be absorbed in

that time, from Ancient World to nowadays. What’s more, students could analyze
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mathematical contents from today’s point of view and perceive evolutionary development
of mathematical concepts and different properties throughout the centuries. For example,
Yedkimov (2006) stated that the history of mathematics is integrated with instruction in
discovery-based learning. Such mathematical discoveries help students to enhance their
understanding of different ideas and theories, to motivate them for further learning and also
to indicate the richness of human activities in mathematics. Adding history to mathematics
instructions shows to the learners the human effect in mathematics. Furthermore, it
facilitates students’ apprehension the “whys” by giving the logical development (Bidwell,

1993).

Georgiou (2006) explained that multicultural education is an interesting approach in
teaching and learning mathematics. The history of mathematics is one of the vehicles by
which multicultural education could be utilized in mathematics classrooms. The history of
mathematics could support teaching and learning in various ways. It can make
mathematics to be seen more interesting and closer to students’ lives rather than a rigid
discipline. Besides, it motivates students that mathematics was created to give answer

people’s everyday needs.

2.2.2. Ways to Use History of Mathematics in Mathematics Education

It is important for teachers and students to know how to make use of the history of
mathematics in the teaching and learning of mathematics. There are many ways of
integrating the history of mathematics into mathematics lessons. Grugnetti (2000)
explained that knowledge is no more a mere collection of facts. Importance should be
attached to inherent relativity of knowledge by teachers. But, if history of mathematics is
introduced by a teacher or more specifically, if a mathematician is introduced to students
by a teacher, then the political, social and economic context in which the mathematician
live should be taken into consideration. Otherwise, anachronism may occur. Grugnetti has
listed various methods for integrating the history of mathematics into the mathematics

lessons as follows:

e By using TVpreious problems, students can compare their strategies with the original ones. In
...observing the historical evolution of a concept, pupils will find that mathematics is not fixed and
...definite.
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¢ History of the establishment of mathematical skills and concepts; i.e. the evolution of them.
¢ A historical and epistemological analysis will allow teachers to understand why a certain concept is
...difficult for students (p.30).

Furinghetti (2000) recommends a process for using the history of mathematics in

teaching of mathematics. This process includes these following steps:

knowing the sources

singling out topics suitable for the class
analyzing the needs of the class
planning the classroom activities
carrying out the project

evaluating the activities (p.57)

According to NCTM (1998), the history of mathematics might not serve its purposes
unless there were concrete purposes in presenting it in mathematics classes. Classroom
climate, teachers’ ingenuity, students’ readiness can affect the way to use the history of
mathematics. Brief historical anecdotes and class discussions or working on a problem
from a great mathematician could be some of these ways also. While learning the history
of mathematics, students could see that mathematics is an accumulation of years going on

in a certain way for a long time of learning and discovery.

Fried (2007) claimed that curriculum makers can also benefit from insights into the
development of ideas. Historical vignettes, teaching modules on historical topics,
presentations of mathematical topics according to their historical development, and
collections of original texts are some of the ways for introducing the history of

mathematics into the instructions.

Although there are attempts for including the history of mathematics in the teaching
of mathematics, there are some difficulties in the attempt for combining them. One of such
difficulties is that the obligation to teach modern mathematics and modern mathematical
techniques through applied sciences pushes the importance of history aside or distorts it
even if one wants to use historical topics and the historical approach in teaching
mathematics. Fried (2001) suggests two solutions to come over this difficulty. These are
“radical separation” and “radical accommodation”. He defines radical separation as

“putting the history of mathematics on a separate track from the ordinary course of
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instruction” and radical accommodation as “turning the study of mathematics into the

study of mathematical texts”.

In another study of Fried (2008), he concerned that what educators have to concern
in combining history and mathematics education is how to do it: What examples should
one choose for what material? What kind of history of mathematics activities can be
incorporated into the ordinary mathematics curriculum? How does one find time for such
activities? How does one find a place for this in teacher training? Yet, when one follows
these questions to their theoretical end, one begins to see a theoretical problem. He also
developed his suggestions and expressed some ways in order to integrate of history to
mathematics curriculum. The history of mathematics can be combined to mathematics
education with a strategy called the strategy of addition. Historical anecdotes, short
biographies, isolated problems are some of the means of this strategy where the history of
mathematics is added to the curriculum. Another strategy named as the strategy of
accommodation which also tries to give answers to the question of teacher as “Where do I
find the time to teach history?” use an historical development in one’s explanation of a

technique or idea or organize subject matter according to an historical scheme.

Tzanakis (2000) stated that there are different views about the role of the history of
mathematics in teaching mathematics. If the views are seen as a continuum, then one side
of the continuum is the deductive approach and the other side is the historical approach. In
deductive approach, the historical part of the subject is ignored and the results are given
importance where the aim is to simply teach the concepts, theorems and proofs. The other
side of the continuum is the historical approach. This approach deals with the actual
evolution of the concepts, proofs or ideas. It supports the use of original historical books,
papers, etc. The historical approach differs from the deductive approach in that the first one
does not adopt a simple and apparent method in teaching mathematics, because it tries to
pursue the same way as the evolution of a subject did. He recommends both sides of the
continuum to be followed. Also, he suggests a stance between the deductive approach and
historical approach. Such stance between the two extremes is the genetic approach. He

gives a basic, brief outline to follow in the genetic approach:

i. The teacher or author has a basic knowledge of the subject’s history.
ii. The crucial steps of the historical development have been thus appreciated.
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iii. Key ideas and problems that stimulated this evaluation are reconstructed in a modern context so
that they can become didactically appropriate for the introduction of new concepts, methods and
theories. This usually implies that the historical evaluation is not respected in any strict sense.

iv. Many details of this reconstruction are given as exercises, which, in this way, become essential for
a full understanding of the subject (p. 112).

In the article “Integrating the History of Mathematics in Educational Praxis”, how to

design activities integrating the history of mathematics with educational praxis was

explained. There was an example where the topic “moments” was explained by using ideas

from the 14™ century. In the activity of uniform motions, the graph of velocity vs. time was

used. In finding the area of the figure between time axis and the velocity curve, they made

use of the Euclidean geometry. Such a simple geometric transformation could lead to

equivalent motion problems in the real context (Farmaki et al., 2004). They said that they

used the integration of historical data in designing the activities in such a way that history

is not visualized as the main element in the classroom. This type of integration is described

by Tzanakis and Arcavi (2000) as

“... areconstruction in which history enters implicitly; a teaching sequence is suggested in which use
may be made of concepts, methods and notations that appeared later than the subject under
consideration, keeping always in mind that the overall didactic aim is to understand mathematics in its
modern form”. (p.210)

According to Tzanakis and Arcavi (2000), possible ways for employing the history

of mathematics in the instruction of mathematics are stated as follows:

il.

Historical snippets: Mathematical text books which include historical
information are in this category. Historical snippets could be in the form of
factual data like “photographs, facsimiles of title pages or other pages of books,
biographies, attribution of authorship and priorities, anecdotes, dates and
chronologies, mechanical instruments, and architectural, artistic, or cultural
designs”. Other types of snippets contain conceptual issues such as “narrative
touch upon motivation, origins and evaluations of an idea, ways of noting and
presenting ideas as opposed to modern ones, arguments (errors, alternative
conceptions, etc.), problems of historical origin, ancient method of calculation”.
Research project based on history texts: At any grade level, student research
projects could be applicable and useful. In such projects, the focus can be on

“the nature and structure of mathematics as a science with particular regard to
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its methods, theories and organization so as to elucidate philosophical issues,
historical developments, or the social role of mathematics”.

Primary sources: This category includes original sources which could be used
in mathematics courses.

Worksheets: They could include historical extracts which can be in the form of
historical information to describe the context, discussion of mathematical
issues, comparison of the past and present versions of mathematical topics or
ancient notations.

Historical packages: Collection of materials narrowly focused on a small topic,
with strong ties to the curriculum, suitable for two or three class periods, ready
for use by teachers in their classrooms.

Taking advantage of errors, alternative conceptions, change of perspective,
revision of implicit assumptions, intuitive arguments: Using the history of
mathematics into mathematics instruction could be beneficial because it makes
possible for us to hold up examples from errors, alternative conceptions, and
changes of perspective concerning a subject, paradoxes, controversies and
revision of implicit assumptions and notions, and intuitive arguments.

Historical problems: Such problems might be effective for students and
teachers. There are different types of historical problems like problems with no
solution, famous problems still unsolved, or solved with great difficulty,
problems having clever, alternative, or exemplary solutions, problems that
motivated and/or anticipated the development of a whole (mathematical)
domain, or simply problems presented for recreational purposes.

Mechanical instruments: Using these instruments in the teaching of
mathematics is related with two interconnected problems which are socio-
cultural development of mathematical awareness, and building up an empirical
basis for mathematical proofs.

Experiential mathematical activities: Such activities may come in different
forms such as reminding students of the arguments, notations, methods, games
and other ways of doing mathematics in the past.

Plays: They can be used in the classroom in two ways, namely re-experiencing
the life of mathematicians in the past and re-enacting the famous arguments in

history.
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xi. Films and other visual tools: Movies, posters displaying portraits of
mathematicians, time charts with chronological or thematic historical
developments are in this category.

xil.  Outdoor experiences: Identification of forms and shapes, patterns in nature, in
architecture (past and present) and in art.

xiit. = The WWW: A resource and as a means of communication in integrating the

history of mathematics into the instruction of mathematics.

So, various ways were recommended by several researchers for integrating the
history of mathematics into the mathematics instructions for benefiting from the long
historical progress and mathematics human mind. In the teaching and learning process, the

appropriate methods may be chosen according to the need and context of the topic.

2.3. Studies on the History of Mathematics

Mathematics is one of the ancient fields of human discipline. So, it entails a valuable
and rich history to use. With the help of the history of mathematics, students may feel that
mathematics is related with the human beings and their needs. They can understand that
mathematics is not an isolated discipline which includes a set of meaningless and abstract
information. If the history of mathematics is not taught at school, students can perceive

mathematics as dead (Heiede, 1996).

In what areas could integrating the history of mathematics into the mathematics
classes be effective is an important question for teaching of mathematics. A panel
discussion which was about "The Role of the History of Mathematics in Mathematics
Education," at the second International Conference on the Teaching of Mathematics
(ICTM-2) in 2002 was concerned also with this question. The history of mathematics

might be useful in terms of making students have positive attitudes towards mathematics.

Many studies (Awosanya, 2001; Carter, 2006; Goodwin, 2007; Idikut, 2007; Liu,
2003; Marshall, 2000; Philippou and Christou, 1998; Sassano, 1999; Tozliiyurt, 2008)

explain the importance of the history of mathematics in mathematics education as it makes
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mathematics more interesting and meaningful and promote the use of the history of
mathematics during mathematics classes. The purpose of a study was to explore the
relationship between the knowledge of the history of mathematics of high school teachers
and their opinions in mathematics (Goodwin, 2007). The research questions were as: a)
What sort of mathematic opinions do high school teachers have?, b) What do high school
teachers know about the history of mathematics? and ¢) What is the relationship between
high school teachers’ knowledge of the history of mathematics and their opinion in

mathematics?

This was a quantitative study where a survey research design was employed. The
Likert type “Mathematics Images Survey” and “History of Mathematics Test” were mailed
to 900 high school teachers and 193 surveys were received. A significant relationship was
found between the knowledge of the history of mathematics of teachers and their opinions
in mathematics. Teachers who have high history scores gave more importance to research.
They also thought that mathematics is for everyone, ongoing and shows cultural
differences. But teachers having low history scores saw mathematics as a disjoint

collection of facts, rules and skills. The researcher (Goodwin, 2007) also stated that

further studies are needed examining the relationship between the students’ knowledge of the history
of mathematics and their opinion of mathematics (p. 500).

The aim of the study of Marshall (2000) was to indicate that negative attitudes of
many high school students towards mathematics could be positively affected by using the
history of mathematics in mathematics lessons. 55 mathematical problems were selected
from the history of mathematics and they were applied to 10" and 11™ grade level

mathematics lesson in a high school Algebra class. The research questions were:

To what degree students’ attitudes towards mathematics are changed by systematically bringing the
history of mathematics into a secondary school mathematics classroom? b) Which of the attitudes, as
defined and measured by Sandman’s model (1974), are the most and least affected by the insertion of
historically based activities? ¢) What is the impact on students’ attitudes of using activities taken from
historical modules as expressed by the students themselves? d) What classroom practices emerge
when the history of mathematics becomes a regular part of the discourse in a secondary school
mathematics class (p. 50).

Both quantitative as well as qualitative methods data analysis were used in this

research. For quantitative data, mathematical content knowledge assessments and Sandman
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Mathematics Attitude Inventory were administered. Sandman’s open-ended test includes
the following questions: a) what is mathematics; b) what does it mean to learn
mathematics; c) what is the purpose of studying the history of mathematic. For qualitative
data; student’s journals, classroom observations, interviews were collected. According to
the researcher, the mixed method was preferred for this study because such influential
factors as attitudes are difficult to assess. As a result of this, multiple research methods had
to be chosen. Below is the model which was developed for the related students attitudes
and outcomes (See Figure 2.1). Sandman’s Attitude inventory measures six different
contracts like: perceptions of mathematics teachers; anxiety towards mathematics; value of
mathematics in society; self-concept in mathematics; enjoyment of mathematics and

motivation in mathematics.

Sandman’s Historical Changes in
attitudes - activities - attitudes
4
Student-
centered
teaching

Figure 2.1. Sandman’s model for relating students’ attitudes and outcomes.

According to Marshall (2000), using the history of mathematics is important in
allowing students to see the value that people have attached to mathematics for centuries. It
can also make mathematics more enjoyable and pleasurable. The results reveal that there
were no statistically significant changes in the attitude scores. Qualitative studies were
made with 4 target students. The analysis of qualitative data indicated an increase in their
perception of their mathematics teacher, an increase in the enjoyment of mathematics, and

a decrease in mathematics anxiety.

The study of Awoyanya (2001) is a mixed method study where both quantitative and
qualitative research methods were used. Quasi-experimental method with pretest-posttest
control group design was used for quantitative study. The experiment was conducted
during Algebra 2 course for 12" grade students. There were two classes in Algebra 2

courses and one of the classes was the experimental group and the other one was the
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control group. The research hypothesis was that students in the experimental group that use
history along with their lessons perform better than students in the control group whose
mathematics lessons were devoid of history. In the control group, necessary formulas for
concepts related to mathematics or topic of the subject were taught. However, in the
experimental group, the historical origin of the concepts and some mathematicians who
were pioneers of those concepts were used during the lessons. Florida Comprehensive
Assessment Test and an achievement tests were used as pretest and posttest respectively.
Qualitative study supported the quantitative study in which follow-up interviews were used
to obtain in-depth information about using history in the teaching of mathematics. The
results showed that there is a significant difference between the performance of the control
group and the experimental group. The average of the scores in the experimental group
was higher than the scores in the control group. The results of the qualitative analysis also
supported the fact that using history of mathematics in teaching mathematics makes it easy

to understand and learn mathematics better.

In the study “Using the history of mathematics for mentoring gifted students: Notes
for teachers”, Yevdokimov (2007) presented a teaching-learning model where the history
of mathematics was integrated with problem solving activities. Fifteen 11" grade students
were selected for the study by their mathematics teachers to take part in the program. The
basic criterion in selection was that they were identified as gifted or very good at
mathematics. Thus, the methodology consisted of interactions among researcher and
teachers, researcher and students. Teachers were interviewed and students were thought
episodes. For evaluation, teachers gave feedback on the program. Teachers’ idea proved
that working with gifted students would be more promising and easy to pursue, if historical

perspective was included in the teaching learning environment.

While studies encourage supporting the mathematics instructions with the history of
mathematics, there have not been enough research studies in Turkey on integrating history
of mathematics into mathematics lessons. There is a need to conduct some research studies
on the effectiveness of the history of mathematics, as a supportive factor as well (Idikut,
2007; Tozluyurt, 2008; Karakus, 2009). Giving the required importance to the history of
mathematics in the teaching of mathematics could add a more dynamic nature to

mathematics. What’s more, mathematics history offers an extensive basis about interesting
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problems. Teachers, who give place to history of mathematics in their lessons, may help
their students to see the changing and developing structure of mathematics. Also, to
investigate the works of different mathematicians may provide the student to improve

several solutions in problem solving.

The aim of the study of Idikut (2007) was to understand the effects of the use of the
history of mathematics as a supportive technique in mathematics classes on students’
attitudes, mathematics performance and retention levels. The experimental study was a
pretest-posttest control group design which was applied to the seventh grade students.
There were two groups from two different schools where one group was the control group
and the other one was the experimental group. Before the experiment, the attitude scale and
a performance test were used as a pretest. Then, teacher guide booklet was followed in the
control group, while additional history of mathematics technique was used in the
experimental group for four weeks. The two scales were again used in both groups. Three
weeks later, the performance tests were used again in order to examine the retention levels
of students, t-tests were used in the analysis of the performance test and the attitude scale.
Results showed that the history of mathematics supported lessons did not have any effects
on students’ attitudes and retention levels but the lessons integrated with the history of

mathematics were much more effective in terms of success in mathematics.

The research, in which activities chosen from the history of mathematics are used on
the subject of “numbers”, was made in Turkey by Tozliiyurt (2008) in order to understand
the effects of using the history of mathematics in learning and teaching of mathematics.
The research question was “What are the perceptions of senior high students regarding the
lessons, in which activities chosen from the history of mathematics are used in learning
numbers?” 8 students from public high school of foreign languages were selected and
interviewed. The aim of this interview was to identify their ideas towards integrating the
history of mathematics in mathematics lessons. Phenomenographic method was used in the
analysis part. Results showed that students have positive conceptions of integrating the
history of mathematics into learning and teaching mathematics during mathematics
lessons. Importantly, students explained that although they think mathematics is a difficult
subject, during lessons where the history of mathematics was used, they had more fun and

found the lessons more pleasurable. By using the history of mathematics they could grasp
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the complex and difficult parts of mathematics better because of its additional meaning to

the mathematics lessons.

Goniilates (2004) determined the prospective teachers’ attitudes toward utilizing the
history of mathematics. Their ideas about in what ways they could use it were examined.
The study also includes an experimental part where the effect of the change of students’
attitudes and views about using the history of mathematics on their future teaching
practices was analyzed. This experimental part was implemented in the “Teaching
Methods in Mathematics” course of the prospective teachers that contains examples and
materials about integrating the history of mathematics into mathematics courses and
activities which rise prospective teachers’ qualification regarding the implementation the
history of mathematics integrated instructions. The design of the study was pre-test post-
test quasi experimental design. The study presented qualitative data, as well. “History in
Mathematics Teaching Attitude Scale” and ‘“Math History with Teaching Strategies Scale”
were used before and during the methods course. Results showed that there was no
significant increase in terms of attitudes but the number of strategies for possible uses of

the history of mathematics in mathematics lessons altered and went up.

In addition, the aim of the study of Karaduman (2010) was to improve the
understanding and retention levels of subjects by utilizing from the history of math.
Quantitative research design was implemented in this research. The research was carried
out in two groups; experimental-control groups with random assignments of classes to
treatment groups. The experimental group students were instructed with a differentiated
curriculum by utilizing from the history of mathematics. The control groups were
instructed with the traditional curriculum. The sample size of the study was 90 students (45
of experimental group, 45 of control group) from a public primary school. The data for
research were collected by Mathematics Achievement Test. Demographic analyses, Chi-
Square Test and a Paired-Samples t-test Analysis were used for testing the hypothesis.
According to pre-test, post-test results, it was obtained that where differentiated curriculum
was used, where the history of mathematics was utilized, math students understand the
subject more easily in classroom. So, it was concluded that integrating history and

mathematics instruction develops problem-solving skills, lays a foundation for better
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understanding, helps students make mathematical connections, and highlights the

interaction between mathematics and society.

Studies on the history of mathematics showed that the history of mathematics in
mathematics lessons could have several effects on attitudes, images, performances, self-
confidence etc. generally in a positive way. In Turkey, research studies on this issue are
limited. So, more studies are needed for measuring the effectiveness of using the history of

mathematics in mathematics instructions.

In addition, mathematics curriculum in Turkey includes some goals about the role of
history of mathematics and the effects of students’ positive attitudes toward mathematics
for increasing the quality of teaching and learning process. One of the aims of the last
mathematics curriculum — 2005 - is to make students understand the historical
development of mathematics as well as the historical development of human mind.
Another goal is to increase students’ positive attitudes toward mathematics and help them
have self-confidence (MEB, 2009). These new goals in the curriculum affect the content
of all mathematics text books in primary and middle schools. 6", 7" and 8" grade text
books have some parts about the history of mathematics in them. However, these parts
about the history of mathematics are not integrated with units, they appear like separate

parts (see Appendix A).

The literature review showed that studies generally support to utilize from history of
mathematics during mathematics instructions in order to increase students’ academic
performance and positive views about mathematics by offering more opportunities from
history to learn mathematical concepts and procedures. Also, current mathematics
curriculum emphasized some goals which call for using the history of mathematics during
mathematics instructions as well as supporting students to increase their mathematics
attitudes. Moreover, research has shown that self-efficacy corralates with mathematics
attitudes (Michaelides, 2008). So, by taking into account the need to make more research
studies in Turkey about the effects of history of mathematics integrated instructions, this
study aims to create a study where the history of mathematics is integrated with related

subjects and to observe its possible effects on students.
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3. SIGNIFICANCE OF THE STUDY

Mathematics provides a solid basis to many aspects of everyday life and affords a
comprehension of the complexities in different situations. Hence, these features make
mathematics to be of great importance. International exams like TIMMS, PIRLS or PISA
are from the noteworthy projects which obtain comparative data about student
performances between countries, so that the countries could make evaluations about their
education levels. Results of international exams show that Turkish students’ performance
in mathematics is far more than many countries (IEA, 2009; OECD, 2004). For example,
according to last PISA exam of OECD, Turkish students’ performance in mathematics is
statistically significantly below the OECD average (OECD, 2009). So, in order to support
the teaching and learning process of mathematics, some important steps should be taken.
One of these steps may be integrating the history of mathematics into the mathematics
courses. Teaching mathematics from a historical perspective will lead to greater
understanding, student inspiration, motivation, excitement, varying levels of learning, and

appreciation of the subject (Carter, 2006).

In Turkey, utilizing from history of mathematics is supported in general aims of
mathematics education and national mathematics curriculum also. One of the aims of the
mathematics curriculum refers to utilizing the history of mathematics during mathematics
lesson and also middle grade mathematics text books include some parts of history of
mathematics. But, as mentioned before, these parts are at the beginning of some units as
reading texts or within the units as little notes about history (see Appendix A). The
information about the history of mathematics is not connected with the related topic in the
books. Although mathematics text books in middle grade level includes disconnected parts
about history of mathematics, studies support that history of mathematics could be more
useful, if it is integrated into the topics related to it (Awosanya, 2001; Carter, 2006;
Goodwin, 2007; Idikut, 2007; Liu, 2003; Marshall, 2000; Sassano, 1999 Tozliyurt, 2008).
By this way, students can feel that the historical part of mathematics is not completely
different from what they learned. Also, they could see that mathematics is not separable

from life and human beings have been constantly dealing with mathematics throughout the
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history. Such kind of practices creates a feeling that mathematics can be thought very well

with a connection to its origin.

Moreover, studies show that there is a need for making more research on the history
of mathematics in order to examine the effect of history of mathematics on both teaching
and learning of mathematics in Turkey (Idikut, 2007; Tozluyurt, 2008). As a result, this
study examines the effects of a mathematics unit which is integrated with the history of
mathematics on students’ mathematics self-efficacy and achievement on mathematics. The
aim is to show instructions that are integrated with the history of mathematics might be

more effective on students’ positive self-efficacy and achievement.

As a treatment topic of the study, “The volumes of the pyramid, cone and sphere”
topic was selected from 8" grade mathematics topics to be integrated with the relevant
information on the history of mathematics. This topic takes part in the 5™ unit
“Measurement in Geometric Shapes and Perspective” in mathematics curriculum. A topic
from geometry was selected for this study because students face many geometric shapes,
figures or objects in their daily lives. They take advantage of geometry to explore the
space, to maintain their occupations or to solve basic problems in everyday life like
painting, drawing, wallboard, modeling (Turgut and Y1ilmaz, 2007). Thus, as a requirement
of its nature, geometry is one of the ancient topics of mathematics. It has very old roots,
even older than the invention of scripture. It emerged from practical reasons like marking
the borders or proportions and taxes (Bunt et al., 1988; Tez, 2008). Studies on geometry
show that geometry is very significant for the human life and people are used to deal with
it for ages. So, mentioning the old historical roots of geometry related to the mathematics
instructions in the lessons may help students perform better and understand the source of
what they learn, so that they may increase their positive feelings toward mathematics.
More specifically, the treatment topic is finding the volume of pyramids, cone and sphere
has also ancient roots. These concepts have been worked on since before Chris (Bunt et al,
1988). So, showing that people have been trying to find solutions to the problems about
these concepts for thousands of years may attract students’ attention and increase their

motivation.
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Thus, this study will be carried out to develop an instructional design to integrate
history of mathematics with mathematics instructions, and might be used as a guideline for
further studies. The study also conducted to examine how students’ mathematics self-
efficacy and achievement will be affected from the instruction which exemplifies the

integration of the history of mathematics with the selected unit.
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4. STATEMENT OF THE PROBLEM

The purpose of this study is to investigate the effectiveness of the instruction
integrated with history of mathematics on students’ self-efficacy towards mathematics as
well as mathematics achievement levels. Also students’ views about instruction integrated
with history of mathematics will be included. Volumes of pyramid, cone and sphere topics

were selected from eight grade mathematics curriculum in order to conduct the study.

4.1. Research Questions & Hypothesis

This study questions the difference on students’ mathematics achievement and
mathematics self-efficacy levels after being treated with two different types of instructions
in a selected topic. More specifically, the research questions and hypothesis of the study

arc:

i. Is there any significant difference in the achievement levels of 8" grade students
after they receive different instructions (regular instruction or instruction integrated with

history of mathematics) on volume of pyramid, cone and sphere topics?

e 8" grade students who received instruction integrated with history of
mathematics will have significantly higher scores on post measure (7Vpost) in
comparison to those who received regular instruction on volume of pyramid,

cone and sphere topics.

i1. Is there any significant difference in the self-efficacy levels towards mathematics
of 8" grade students after they receive different instructions (regular instruction or
instruction integrated with history of mathematics) on volume of pyramid, cone and sphere

topics?
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o 8" grade students who receive instruction integrated with history of mathematics
will receive significantly higher scores in posttest of Mathematics Self-efficacy
Scale in comparison to those who received regular instruction on volume of

pyramid, cone and sphere topics.

iii. What are the views of 8" grade students who received instruction integrated with

history of mathematics after the treatment?

4.2. Variables and Operational Definitions of Variables

This study purposes to investigate the effects of different types of instructions
(instruction integrated with history of mathematics and regular instruction) on students’
mathematics achievement and mathematics self-efficacy levels. Therefore, the dependent
variables of the study are students’ mathematics achievement levels and mathematics self-
efficacy. The independent variable of the study is the type of instruction for eight graders
on volume of pyramid, cone and sphere topics; namely regular instruction and instruction

integrated with history of mathematics.

4.2.1. Dependent Variables

1. Mathematics achievement levels
ii.  Students’ self-efficacy toward mathematics

iii.  Students’ views on history of mathematics integrated instructions

Mathematics Achievement Levels of students were measured by achievement tests in

two steps:

o Test-Volume (TV) was used as pretest as well as the posttest. It aims to assess the
required prerequisite knowledge of students for the treatment topic “volumes of pyramids,
cone and sphere” and also to check the achievement levels of students in treatment topics if

students know the related concepts or not beforehand (see Appendix B). In posttest, it aims
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to assess the achievement levels of students in volume of pyramid; cone and sphere topics

(see Appendix C).

Students’ self-efficacy toward Mathematics as variable refers to the definition of
Bandura (1994);

people's beliefs about their capabilities to produce designated levels of performance that exercise
influence over events that affect their lives” (p. 71).

Self-efficacy was assessed by an instrument called;

® Mathematics Self-efficacy Scale was used with a pretest-posttest design for
checking a change in the self-efficacy of students towards mathematics. The instrument
was developed by Umay (2001) by three dimensions which are respectively ‘“self-
perception”, “awareness from their behaviors in mathematics subjects” and “converting

mathematics to life skills” (see Appendix D).

Students’ views on history of mathematics integrated instructions were measured by

two instruments:

e FEvaluation Instrument also includes some open ended questions named as 7Vpre-
Partl for obtaining students’ evaluations about history of mathematics integrated lessons

(see Appendix C)

® An Interview Instrument was developed by the researcher in order to clarify the
ideas of students about history of mathematics integrated instructions so as to assess their

attitudes qualitatively (see Appendix E).

4.2.2. Independent Variables

Type of Instruction for 8" grade students on volume of pyramid, cone and sphere
topics 1s the independent variable of the study. Regular instruction and instruction
integrated with history of mathematics are two types of instruction. Both of them were

developed according to the objectives of the 8" grade mathematics curriculum, as clarified
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in the Teacher Guide Book of Ministry of Education for grade 8 and Unit 5 “Measurement
in Geometric Objects and Perspective” (Aygiin et al., 2009). The objectives for selected
topics “volumes of pyramid, volume of cone and volume of sphere” are stated in Appendix

F. More details about the instructions will be given in “Design and Procedure” part.

Regular instruction included similar activities and procedure as indicated in Teacher

Guide Book for 8" grade volume of pyramid; cone and sphere topics (see Appendix G).

Instruction integrated history of mathematics was designed according to the same
Teachers Guide Book through integrating the basic knowledge about the history of
mathematics and geometry related with the selected topics. The main points while
integrating history to mathematics instruction were: 1) what kind of necessitates encourage
people to develop geometry and volume concept in the history or ii)) who were the first
scientists who developed the concepts and formulas associated with the topics (see
Appendix H). Instruction integrated with history of mathematics was designed according
to the definition of Tzanakis and Arcavi (2000) about integration of historical data in
designing activities, which is “a reconstruction in which history enters implicitly, a
teaching sequence is suggested in which use may be made of concepts, methods and
notations that appeared later than the subject under consideration, keeping always in mind

that the overall didactic aim is to understand mathematics in its modern form.” (p.210).

Both of the instructions included similar sequences of introduction, activity and
problem parts during lessons as well as similar context of activities. Also, PowerPoint
presentation was used in both types of instruction. The main difference between the
instruction integrated with history of mathematics and the regular instruction is that the
introduction part of the topics, the directions of warm-up activities and the forms of
problems were supported by explanations about associated history of mathematics or the
presentations of the related famous mathematicians. On the other hand, in control groups,
these introduction, activities or problem parts do not include any historical perspective.
The other difference is the devoted time to treatment topics. It lasted 8 hours for the control
groups while 9 hours for the experimental groups, which means that one more lesson hour

was dedicated to the experimental groups for integrating the history of mathematics parts.
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5. METHODOLOGY

5.1. Sample

The study was conducted in two public schools (Fatih Sultan Mehmet Primary
School and Aksemseddin Primary School) which are located in Istanbul Basaksehir region.
All eight grade students (N=553) from these schools were considered as the target
population and determined by convenient sampling for practical reasons. The researcher
took permission from Ministry of National Education in order to carry out the study in
these schools (see Appendix I). In School 1, there were six eight grade classes (n=253) and
in School 2 there were ten eight grade classes totally (n=300). Two classes from each
school were attained to treatment groups randomly, one as control group and one as
experimental group. As a result; totally four classes, two experimental and two control
groups, served as the sample of the study. Control classes received the regular instruction
and experimental classes treated with the instruction integrated with history of
mathematics. In total, 144 students were participated in the treatment from both of the
schools. But, because some did not participate some of the tests and they were excluded
from the sample of the study. As a result of this, the sample of the study composed of 131

students.

5.2 Design

As it was mentioned before, the purpose of this study is to develop an instruction
integrated with history of mathematics and then explore the effects of the treatment on

students’ mathematics self-efficacy and achievement levels.

In choosing the schools convenient sampling was used so design of the study is quasi
experimental (Gay et al., 2006). Thus, totally four classes from two state supported schools
were assigned as treatment groups. The researcher determined the experimental and control
groups by random selection in each school. So, the design is nonequivalent control group

design because it involves random assignment of intact groups to treatments (Gay et al.,
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2006). In each school, one group was the control group and received regular instruction;
the other group called the experimental group and instruction integrated with history of

mathematics was given them.

Before implementing the treatments, Test-Volume- Pre (TVpre) was administered in
all control and experimental groups as a pre test. This instrument had three parts. First part
(TVpre - Partl) included an open-ended question which asks students whether they learn
about history of mathematics in their previous lessons and if they remember anything
about it. This question was asked for obtaining data concerning students whether they have
any background knowledge about history of mathematics or not. Questions in the second
part of the instrument (TVpre - Part2) were designed in order to examine students’
knowledge level connected to the prerequisites of the treatment topics - volume of
pyramids, cone and sphere -. Finally, the last part of the instrument (7Vpre - Part3)
contained questions to check if students have any background information about the
treatment topics. In addition, Mathematics Self-Efficacy Scale was administered to all

intact groups as a pre-test in order to measure subjects’ self-efficacy towards mathematics.

After applying the pretests (TVpre and Mathematics Self-Efficacy Scale), control
groups received the regular instruction, that is the instruction which is stated in the Teacher
Guide book and experimental groups received the instruction aimed to supplement the
exiting curriculum with history of mathematics in volume of pyramid, cone and sphere
topics. Following the treatment, Mathematics Self-Efficacy Scale was administered again
as the post-test to the treatment groups for clarifying if there were any positive change took
place in students’ self-efficacies towards mathematics. What’s more, Test-Volume- Post
(TVpost) was applied as a post-test after the treatment. In fact, there were two parts in
TVpost. The first part (TVpost - Partl) was applied only to experimental group students.
This part included several open ended questions which are composed for obtaining
experimental group students’ evaluations about history of mathematics integrated lessons
by personal declarations after the treatment. The second part (7Vpost - Part2) was applied
to both control and experimental group students for measuring students’ mathematics

achievement level in relation to selected subjects; volume of pyramids, cone and sphere.
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After the pre-tests, treatments and post-tests, a semi structured interview was
conducted to six students from each experimental class to collect qualitative data to
flourish the quantitative data. The interview was conducted with experimental group
students about their ideas on mathematics history integrated instructions with an aim of
triangulation of data obtained from other instruments and getting more in-depth answers

from students.

Table 5.1 summarizes the design of the study:

Table 5.1. Design of the study.

PRE-MEASUREMENT TREATMENT POST-MEASUREMENT
e  Mathematics Self- e Control group: regular | ¢ Mathematics Self-Efficacy
Efficacy Scale instruction for subjects Scale

“volume of pyramid, cone and

sphere”
e Test- Volume- Pre e  Experimental group: | ® Test- Volume- Post
(TVpre) Scale instruction  integrated  with (TVpost) Scale

history of mathematics for

subjects “volume of pyramid, | ¢ Interviews

cone and sphere”

5.3. Instruments

The instruments used in this study are developed in order to assess students’
mathematics achievement levels and self-efficacy towards mathematics dealing with the

topic of volume of pyramid, cone and sphere.

The instruments used for assessment of the variables are as follows:

1. Achievement Tests

e TVpre
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e TVpost
ii. ~ Mathematics Self-efficacy Scale

iii. Interview Instrument

5.3.1. Achievement Tests

Both achievement tests were developed by the researcher to measure students’
mathematics achievement before and after the treatment in selected topic. TVpre was
conducted before the treatments and TVpost was applied after the treatments, namely
regular instruction and instruction integrated with history of mathematics. Both
instruments were formed of questions with diverse item types such as true-false, short
answer, checkbox, filling the tables, drawing shapes, matching, filling the blanks, short

explanation. The instruments were implemented to the sample lasting in 40 minutes.

5.3.1.1. TVpre was composed of three parts, as TVpre-Partl, TVpre-Part2 and TVpre-
Part3. All control and experimental group students were administered the same test before
the treatment. TVpre-Partl includes an open-ended question which asks students if they
have learned history of mathematics in their previous lessons and if they remember
anything about history of mathematics. The questions were asked for obtaining data about
students if they have any background knowledge on history of mathematics. They are as

follows:

® Do you learn any information about the history of the topics you encounter during
your mathematics lessons? If so, how?
e Could you give two examples of the topics about history of mathematics you

remember?

In order to measure students’ knowledge on the prerequisite topics for the volume of
pyramid, cone and sphere, questions in 7Vpre-Part2 were asked to the students. The
prerequisite knowledge includes general characteristics of prisms and cylinder, the volume
of prisms and cylinder, the area formulas of basic shapes like circle, square, and triangle.

TVpre-Part2 covers questions from 2 to 7 in TVpre (see Appendix B). Some of these
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prerequisite questions were taken directly and the rest of them were modified from Student
Course Book for Grade 6 and Grade 7 prepared by the Ministry of National Education.
Furthermore, TVpre-Part3 contains questions about the selected treatment topic to check if
students know the treatment topic beforehand. Questions from 7 to 16 involved in TVpre-
Part3 were about the volume of pyramids, cones and spheres and relationship among their
volumes with the volumes of prisms and cylinders. The questions were developed
according to the objectives selected from the “volume of pyramid, cone and sphere” topic
in “Measurement in Geometric Shapes and Perspective” unit in the gt grade mathematics

curriculum by taken directly or modified from Student Course Book for 8" graders.

For analysing data gathered using this instrument, the researcher developed a rubric
and four judges, two graduate students, one mathematics teacher and one academician,
evaluated the rubric. With the feedback and contributions of judges, the rubric acquired its
last form and afterwards, the data obtained from 7Vpre were analyzed according to this
final version of the rubric by the researcher (see Appendix J). The rubric only includes
TVpre-Part2 and TVpre-Part3 parts. TVpre-Partl (evaluation instrument) evaluated in

analysis of open-ended questions and interview questions part separately (see section 7.2).

Validity and Reliability Analysis of the Instrument: The validity analysis of the
instrument was made qualitatively. One experienced mathematics teacher and one

mathematics education academician examined the test for the content validity.

Reliability is related to the consistence of scoring of a test. If there was no
consistency among the scores, then the scores obtained from one administration of a test
would be completely different from the scores when this test would be retried. So, to
ascertain the consistency precisely in scoring the items, inter-rater reliability analysis was
conducted. To determine inter-rater reliability, a mathematics teacher scored 35 randomly
selected answer sheets. She scored the items according to the original rubric which had
developed by the researcher. Then, Pearson-r correlation coefficient was determined
between the two rater’s (researcher and a teacher) scoring. The Pearson-r Correlation
Coefficient was calculated as r= 0.99 with p= .00 in terms of two raters’ scores for the

whole scale, which means that there is an agreement among two raters.
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5.3.1.2. TVpost was applied to control groups and experimental groups in two different
forms namely Form A and Form B as posttest. The instrument in Form A is composed of
two parts, as TVpost-Partl and TVpost-Part2 where the experimental group students from
the two of the schools were administered (see Appendix C). The instrument in Form B is
comprised of only TVpost-Part 2 which the control group students from both schools were

answered (see Appendix C).

TVpost-Partl was given to experimental group students to answer three open-ended
questions for obtaining students’ evaluations about history of mathematics integrated
lessons by personal declarations after the treatment. The experimental group students were
asked to write down their likes and dislikes about the history of mathematics integrated
instructions, how were the effects of such instructions on their learning and also should the

history of mathematics be integrated to their next mathematics instructions.

Apart from TVpost-Partl, TVpost-Part 2 contains questions about the treatment
topics which are the volume of pyramids, cones and spheres and the relation of their
volumes along with the volumes of prisms and cylinders. The questions were prepared
according to the objectives selected from the “Volume of pyramid, cone and sphere” topic
in “Measurement in Geometric Shapes and Perspective” unit in the gt grade mathematics
curriculum by taken or modified from Student Course Book for 8" graders and modified.
The questions in TVpost-Part2 in posttest are developed as parallel questions of TVpre-
Part3 in pretest in order to check if there is an increase in students’ achievement levels in

selected treatment topics.

For analyzing data gathered from the sample using this instrument, the researcher
developed a rubric by taken the feedback and evaluation of four judgments of experts
consisting of two graduate students, one mathematics teacher and one academician. With
the contributions of judges, the rubric took its last form and the data obtained from TVpost
were analyzed according to this final version of the rubric by the researcher (see Appendix
K). The rubric only includes TVpost-Part2. TVpost-Partl will be evaluated in analysis of

open-ended questions and interview questions part separately (see section 7.2).
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Validity and Reliability Analysis of the Instrument: One experienced mathematics
teacher and one mathematics education academician examined the test for the content

validity.

In order to determine the consistency in scoring the items, inter-rater reliability
analysis was conducted. For finding out inter-rater reliability a mathematics teacher scored
35 randomly selected answer sheets. She scored the items according to the original rubric
which had developed by the researcher. Then, Pearson-r correlation coefficient was
determined between two rater’s scoring. The Pearson-r Correlation Coefficient was
calculated as r= 0.99 with p= .00 in terms of two raters’ scores for the whole scale which

means that there is an agreement among two raters.

5.3.2. Mathematics Self-efficacy Scale

The attitudes of students towards mathematics were assessed by Mathematics Self-
Efficacy Scale which was developed by Umay (2001). The instrument was conducted to all
the control and experimental groups as pretest at the beginning of the study and as posttest
at the end of the study after the treatments. The test contains 14 items with 5-Likert type
ranging as never, rarely, sometimes, usually, and always (see Appendix D). The highest
point which could be taken from the instrument is 90 and the lowest point is 14. The
highest point taken from the instrument shows that students’ self-efficacy toward
mathematics is high, so their self confidence for mathematics achievement is high as well.
The instrument includes eight positive (1,2,4,5,8,9,13,14) and six negative (3, 6, 7, 10, 11,
12) items.

The scale contained items such as;

¢ [ think mathematical in planning my day/ time.

e | can solve every kind of mathematics problem if I struggle enough.

e [ believe that it is impossible for me to master mathematics as my around.

e [ realize that my self-confidence decreases while studying mathematics.
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29 <¢

It has three dimensions which are “‘self-perception”, “awareness from their behaviors
in mathematics subjects” and “converting mathematics to life skills” (Umay, 2001). The
items 3, 10, 11, 12 and 13 are for the first domain; the items 4, 5, 6, 7, 8, and 9 are for the

second domain and the items 1, 2 and 14 are for the third domain.

Validity and Reliability Analysis of the Instrument: While the reliability of the
instrument was determined with the Cronbach Alpha Coefficient which was found as .88
for the sample of 127 undergraduate students, the median of validity factor of scale items
were found as .64 for investigating the validity of the scale and this value was accepted as

valid by Umay (2001).

5.3.3. Interview Instrument

An interview instrument was prepared by the researcher in order to obtain more in-
depth information on students’ ideas on history of mathematics integrated instructions.
After the treatment, a semi structured interview was conducted with 12 experimental group

students from two schools. The interviews lasted around five minutes for each student.

For interviews students were chosen based on the results of Mathematics Self-
efficacy Scale and the results of TVpre-Partl which probes students if they learn history of
mathematics in their previous lesson and remember anything about mathematics history.
Students were selected in the following way only from experimental classes of both of

schools:

¢ Students who have top two and bottom two scores from Mathematics Self-Efficacy
Scale.

¢ One student from both experimental classes who claim that they learn history of
mathematics in their previous lessons and remember the most.

¢ One student from both experimental classes who claim that they do not learn

history of mathematics in their previous lessons and not remember anything.
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5.4. Procedure / Treatments and Instructional Materials

This part involves a description of the two types of treatments, namely regular
instruction and instruction integrated with mathematics history, in selected topic which
takes part in “Measurement in Geometric Shapes and Perspective” chapter of the 8" grade
mathematics curriculum. The instructions were given by the researcher in both control and
the experimental groups in the two schools. The instructions endured for eight hours in the
control groups as it was determined in the mathematics curriculum and nine hours in the
experimental groups - one more hour was necessary for including history of mathematics

indeed - . Table 5.2 shows the time schedule of the treatments.

Furthermore, the volumes of pyramid, cone and sphere topics were selected to design
instructions for both types of treatments. The volume subject was included in all grades of
the middle school. Students were acquainted with the volume of prisms and cube in the
sixth grade. The seventh grade curriculum involved the volume of cylinder. In the eighth
grade level, students required associating what they learned in the previous grades about
the volume concept and concluded the volume of pyramid, cone and sphere by using this
previous knowledge; that is to say; the volume of prisms and cylinder (see Appendix L).
Sources of mathematics history also prove that the volume of pyramids, cone and sphere
were emerged from utilizing the volume of prisms and cylinder in the prehistoric times.
Thus, the 8" grade curriculum was more proper to integrate the topic about volume
concept with related history of mathematics, so that the similarity between the process of
emergence of concepts and the methods of teaching these volume concepts in today’s

education system could be shown.



Table 5.2. Time schedule.

(1 hour means 1 lesson hour which corresponds to 40 minutes)

Date

Fatih Sultan Ilkégretim
Okulu
8D: Control Group
8E: Treatment Group

Aksemseddin Tlkogretim
Okulu
8H: Control Group
8A: Treatment Group

1* week
8A- 2 hours:
April 27, 2010 1 hour: pretest;
1 hour: volume of pyramid
8H- 2 hours:
April 28, 2010 1 hour: Pretest;
1 hour: volume of pyramid
April 29, 2010
April 30, 2010 8A-2 hours: Vf)lume of
pyramid
2nd week

8H- 2 hours: volume of

May 10, 2010 pyramid; volume of cone
May 11, 2010 8A-2 hours: volume of cone
May 12, 2010 8H- 2 hours: volume of cone
May 13, 2010

May 14, 2010 8A-2 hours: volume of cone;

volume of sphere

3" week

44



Table 5.2. Time schedule (continued).

8E- 2 hours:
lhour: Pretest;
2 hours: volume of pyramid

8H- 2 hours: volume of
sphere
8H- posttest

May 17, 2010
8D- 2 hours: 8A~— 2 hours: volume of
1 hour: Pretest; sphere
2 hours: volume of pyramid P
8D- 2 hours: volume of 8A- posttest
May 18, 2010 pyramid; volume of cone 8A- interview
May 19, 2010 HOLIDAY
May 20, 2010
May 21, 2010 8E- 2 hours: Yolume of
pyramid
4™ week
8E- 2 hours: volume of cone
May 24, 2010
8D- 2 hours: volume of cone
May 25, 2010 8D- 2 hours: volume of
sphere
8E- 2 hours:
May 26, 2010 volume of cone; volume of
sphere
May 27, 2010 8D- posttest
8E- 1 hour:
May 28, 2010 volume of sphere

8E- Posttest

5" week

May 31, 2010

8E- Interview

45
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Although the treatment topics were volume of pyramid, cone and sphere both for
control and experimental groups, these topics were integrated with related history of

mathematics knowledge in treatments of experimental groups.

The instructions integrated with mathematics history were prepared by utilizing the
following subjects from the history of mathematics:

1.  Emergence of geometry in Egypt

ii. ~ Works of Euclid about volume of pyramid and cones

iii.  Works of Archimedes about the volume of spheres

The rest of this part includes some brief review about the related subjects mentioned

above in which the treatment topic based upon:

i. Emergence of geometry in Egypt: In Prehistoric times, nearly 97 per cent of the
land of Egypt was not appropriate for agriculture. Only 3 per cent of the land around the
Nile could be used as lifeblood. It was analyzed that spring flooding of the Nile destroyed
the fields, so the Egyptians should mark the borders of their fields after the spring flooding
as they paid taxes proportional to the size of their fields. As a result of this, they needed
basic knowledge about arithmetic and geometry. A typical characteristic of the Early
Egyptians was their lack of knowledge about general rules and procedures. They gave the
computations but did not specify any generalizations or procedures as to how they
established their methods. Their main concern was to obtain practical results (Bunt et al.,
1988; Tez, 2008). One of the most noteworthy accomplishments of Egyptians was the
invention of the measurement of volumes. In this study, data from history of mathematics

literature were used as an introduction part in treatments of experimental groups.

Most of the mathematical data of the Egyptians appear on two sources because the
others disappeared throughout the history. These sources were the Rhind papyrus and the
Moscow papyrus (Struik, 2002). One of the problems of the Moscow papyrus is enquired
the calculation of the volume of a truncated pyramid which directly deals with the

treatment topic and was conducted as an activity in the experimental classes in this study.



47

ii. Works of Euclid about volume of pyramid and cones: Euclid, who was a famous
Greek mathematician, wrote the “Elements” which consists of 13 books. He collected
many old texts and compiled the past works and his own works in the book called
“Elements”. It was the first important treatise on this subject. He used the deductive
method in a systematic and logical way. Still today, the geometry of Euclid’s books is
taught in high schools. This work of Euclid was the second popular book - the first was
Bible- which was printed, translated and studied mostly. The book was written with a pure
and precise logic and language in about 300 BC (Bunt et al., 1988; Cooke, 1997; Donmez,
1986; Struik, 2002; Tez, 2008).

The “Elements” covers the following on the pyramids and cones (Friberg, 2007;

p-189):

“Every triangular prism can be cut (by two planes through four of the six vertices) into three triangular
pyramids (not similar to each other). The three sub-pyramids have, two by two, equal heights, and
bases of equal areas. Therefore, the volume of each one of them is one third of the volume of the
triangular prism.” In Elements XII.7

“Any (circular) cone is a third part of the (circular) cylinder which shares the same base and the equal
height with it”. In Elements XII.10

These theorems were straightly parallel with the volume formula of the pyramids and
cones from treatment topics. In today’s eight grade national mathematics curriculum,
students are expected to realize that pyramids are one third of the prisms and so, their
volumes are one third of the volume of the prism. Moreover, the volume formula of cones
also equals to one third of the cylinders, based on the similar logic as the “Elements” of

Euclid.

iti. Works of Archimedes about the volume of spheres: Archimedes, a multifaceted
scientist, wrote a book as “On the Sphere and Cylinder” in which he explained the volume
of sphere (Sertdz, 1994). He found out that the volume of a sphere is four times the volume
of a cone with a base that has the same size as the biggest circle in the sphere and with a
height that is the same as the radius of the sphere. He also noticed that the volume of the
cylinder is 3/2 times bigger than that of the sphere circumscribed by that cylinder, which
has the base same as the biggest circle in the sphere and has the same height as the

diameter of the sphere (Cooke, 1997; Sertdz, 1994).
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Also, in the eighth grade mathematics course books, it is clearly mentioned that the
volume of the sphere is 2/3 of the cylinder that is circumscribed by the sphere in which
cylinder has same height as the diameter of the sphere and same base as the biggest circle
in the sphere. Using history of mathematics in teaching these formulas creates a light on
how these concepts originate as well as renders the concepts more manmade. By benefiting
from mathematics history in mathematics instructions, students can see the human effect in
history and the evolutions and sensible way to grow concepts. So, the treatment for this
study grounded on the deductions obtained from this part will be explained in subsequent

part which is instruction integrated with history of mathematics.

Bearing them in mind, by giving instruction integrated with history of mathematics
for volume of pyramids, cone and sphere topics considered in this study, it is obvious that
treatment topics in g™ grade level intended to reinforce the existing curriculum with
historical data about mathematics and the concept of volume. Instruction integrated history
of mathematics covered: i) what kind of things were needed to foster people to develop
geometry and volume concept in the history or ii) which scientists first developed the
concepts and formulas related with the topics. Mathematics history related with treatment

topics were utilized by integrating it with the instruction stated in Teacher Guide Book.

Instructions integrated with history of mathematics were designed according to the
definition of Tzanakis and Arcavi (2000) about integration of historical data in designing
activities, which is “a reconstruction in which history enters implicitly, a teaching
sequence is suggested in which use may be made of concepts, methods and notations that
appeared later than the subject under consideration, keeping always in mind that the

overall didactic aim is to understand mathematics in its modern form.” (p.210).

What’s more, since the instruction integrated with history of mathematics highlighted
the contributions of human beings and their demands to the evolution and development of
mathematics, it was based on the definition of Man-Keung (2000) where mathematics was

defined as

a human endeavor which has spanned over four thousand years; it is a part of our cultural heritage; it
is a very useful, beautiful and prosperous subject. (p.3)
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Considering them, knowledge and some anecdotes about the evolution and
development of geometry and volume concepts were given to students in this study.
Moreover, the famous mathematicians related with the topic were mentioned. Some
original historical problems as well as some problems formed in historical aspects were
also presented to experimental group students to solve. So; some of the possible ways like
historical snippets, worksheets and historical problems which were stated by Tzanakis and
Arcavi (2000) were implemented in the history of mathematics integrated instructions.
Some of the activities and examples were applied as it is appeared in the 8" grade Teacher
Guide Book for “Measurement in Geometric Shapes and Perspective” chapter while some
of the activities and examples were adapted and prepared by the researcher for integrating
history of mathematics to mathematics instructions (see Appendix H). The instructions
were given by researcher to all the control and experimental groups in both schools. The
treatment continued eight hours for control groups while nine hours for experimental

groups; one more hour for integration of history of mathematics parts.

In the first three lessons, the subject was volume of pyramid. The instruction began
with a review of prerequisite knowledge for learning the volume of pyramid. Students were
expected to solve the related questions from Test-Volume- Pre (TVpre) about the volume
of prism and teacher made a summary about the required prior knowledge for the related
topic. After the review, students were asked a question for making predictions about the
volume of an Egypt pyramid with given dimensions. With a short PowerPoint presentation,
students were explained the famous pyramids were in Egypt, distinctive information was
clarified to students about the Egypt pyramids and so that they could be encouraged to start
a new topic. This introduction with mathematics history part continued approximately
fifteen minutes. At the end, students were asked why Egyptians could be pioneer in
primitive geometry hundreds of years ago or what kind of needs induce them to develop
geometry in history. Students discussed the reason of need for emerging and improving
geometry and specifically volume concept in history. Then, students were shown a
presentation where they learn basic knowledge about the history of geometry and the

volume concept. These parts were about the integration of history with the topic.

After a brief summary on the history of treatment topic was given, students were

mentioned concerning Euclid was the first scientist who proposed the volume of pyramid
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and cone in the history in his book named “Elements”. Then students were shown a short
presentation about the life and works of Euclid. In the presentation, there was a revelation
for Euclid’s find which is the volume of pyramid by using the volume of prisms; and also
the volume of cone by using the volume of cylinder. In the end, students were motivated to
discover the volume of pyramid in the “Sand Pyramid” activity via using their knowledge

about the volume of prism.

After being motivated, students discussed and compared their results and ideas.
Following that, the teacher explained the exact result of Euclid about the volume of
pyramid, concluded with the formula and finally she applied the formula in an example
question. After learning the formula, students were also given an original problem from an
historical document which is from Moscow Papyrus. They were told that Egyptians tried to
solve the same problem before Christ. Later, students were given several key words to
assist them to create and solve a problem about the volume of pyramid by using those key

words.

The next point is about the subject of fourth, fifth, and sixth lessons. The subject was
about volume of cone. Students solved the prerequisite questions from 7Vpre about the
subject and the teacher made a summary on the required prerequisite knowledge for the
related topic. After the review, students were expected to guess the volume of an ice cream
cone with given sizes. Then, they were expected to make the “Load and Unload” activity
where they were asked to find the volume of cone by using the volume of cylinder. Their
attentions were attracted by explaining that the great discovery of famous mathematician
Euclid. That is; the volume of cone which is discovered by using the volume of cylinder in
prehistoric times with similar reasoning. For the next move, students shared and discussed
their results with their classmates. Then, the teacher explained the result of Euclid about
the volume of cone and justified the formula concluding by application of the formula in
an example. After that, students solved a problem about the volume of cone which was
modified so as to include an historical aspect. Afterward, they were given some key words
and expected to create a problem by using these words and then solve that problem. At the

end, students solved the practice problems from their text books about the volume of cone.
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The last two lessons were on the volume of sphere. After a short review of teacher
about the prerequisite knowledge for the volume of sphere, a presentation telling the life
and works of Archimedes were shown to the students. In the presentation, it was
mentioned that Archimedes created the volume formula of sphere in history. After the
presentation, students were encouraged to discover the volume of sphere in the “Ping Pong
Ball and Box” activity by applying their knowledge about the volume of cylinder.
Following the students comparing their results and ideas, the teacher gave the result of
Archimedes about the volume of sphere and concluded by the formula. After that, teacher
applied the formula in an example. A problem like a short historical story was given to
students to solve. Then, they were expected to form a problem by using the given key
words and solve it. Finally, they solved exercise problems from their text book about the

subject.

Regular instruction on 8" grade volume of pyramids, cone and sphere topic was
designed according to text book and teacher’s guide book of Ministry of Education (Aygiin
et al., 2009). Students followed the activities about volumes and solved problems in
exercise parts of their mathematics text books; found the relationship between the volumes
of pyramid, cone and sphere with prism and cylinder. They developed the volume formula
of pyramid, cone and sphere by using the formulas of prisms and cylinder. Then they did
the exercises in their books. The activities and problems in the mathematics text book did
not include any historical aspect in teaching the subjects about volumes. Details can be

seen in Appendix G.

Two types of instruction were different in terms of devoted time to the treatment
topic. It lasted 8 lesson hours for the control groups while 9 hours for the experimental
groups. One more lesson hour was dedicated to the experimental groups for integrating
history of mathematics parts. Moreover, the introduction parts of the topics in instruction
integrated with history of mathematics were supported by short explanation about
associated history of mathematics and the presentation of the famous mathematicians
related with topics while introduction parts in regular instructions did not include any
historical aspects. The activities in which students develop the volume formulas for
pyramids, cones and spheres were the same in both types of instruction as stated in the

teacher’s guide book, but the directions in the warm-up activities in instructions integrated
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with history of mathematics may increase the interest of students and evoke the human
facet of mathematics because famous mathematicians found the related formula in history
were stated or the emergence of the related concepts were explained. On the other hand,
same activities were done by control group students without mentioning them about the
mathematician and history of the emergence of the related volume formula. The problems
in different types of instruction aimed at assessing the same knowledge and progress of
students but with different forms. Problems in instruction integrated with the history of
mathematics included original historical problems or problems with historical anecdotes.
In parts where students were expected to form and solve problems by themselves related
with the topics, they were given some hint words to use. In instruction integrated with
history of mathematics, some hint words about history were given to students in addition to
other hint words. So, the basic difference between instruction integrated with history of
mathematics and regular instruction was integrating the history of mathematics into
introduction, activities and problem parts of the topics and preparing them in historical

perspective in the former.

The similarities between two types of instruction were seen in the context of the
activities where students created the formulas for pyramids, cones and spheres. A
PowerPoint presentation was used in the introduction part in both types of treatments. The
sequences of introduction, activities or problems were parallel in instruction integrated
with history of mathematics and regular instruction. The practice part at the end of each

topic was similar for the two types of instruction.



53

6. DATA ANALYSIS

In order to answer the research questions, both quantitative and qualitative data were
used. While quantitative data were obtained from TVpre-Part2, TVpre-Part3 and TVpost-
Part2, qualitative data were obtained as a result of administering 7Vpre-Partl, TVpost-
Partl and Interview Instrument. Scores obtained from TVpre-Partl, TVpre-Part2, TVpost-
Part2 and Mathematics Self-efficacy Scale was in interval level. Mathematics Self-efficacy
Scale was administered to both of the groups as pretest and posttest. TVpre (Test-Volume-
Pre) was administered at the beginning of the study and TVpost (Test-Volume-Post) was
administered at the end of the study to all groups.

As it was stated before, the study was conducted in the two public schools. In each
school, one class was randomly assigned as control group and one class was assigned as
experimental group. So, there were two experimental groups and two control groups
totally. The way of analyzing data and results for each hypothesis and research questions
will be given separately for both schools because schools were not selected randomly and

students from the two schools were not matched with each other.

Control and experimental groups were determined from pre-existed group; so there
may be initial differences between these groups. So, in order to test if the groups were
different or not from each other in terms of their prerequisites in mathematics achievement
or mathematics self-efficacy, independent sample t-tests were conducted separately.

Details for both schools will be given in “Results” part.

In School 1, the number of the subjects in experimental group was 33 and control
group 30. In School 2, experimental group consisted of 35 students and control group
consisted of 33 students. So, in all groups the number of the subjects was above 30.
Normality test was conducted to pretest and posttest scores of students in control and
experimental groups to check if the variable measured is normally distributed for the
sample. The distribution of Mathematics Self-efficacy Scale as pretest and posttest, TVpre-
Part2, TVpre-Part3, TVpost-Part2 and TVpre, TVpost scores of students in each group
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were tested by normality tests of Kalmogorov- Smirnov and Shapiro — Wilk. The results of
these tests show that these scores are not significantly different from the scores which have

normal distribution out of three measurements (See Appendix M).

In results part, mean and standard deviations of the groups were given as descriptive
statistics. T-test was carried out as inferential statistics in order to get information whether
instruction integrated with history of mathematics have an effect on 8" grade students’
mathematics achievement and self-efficacy towards mathematics. Specifically, in order to
examine whether there is any statistically significant effect of different types of
instructions (instruction integrated with history of mathematics and regular instruction) on
8™ grade students’ mathematics achievement and mathematics self-efficacy, independent
sample t-tests were used between the posttest scores of the experimental and control group
students. So, independent sample t-test was carried out in order to test whether there is any

significant difference between posttest scores of the control and the experimental groups.

In addition to testing the hypothesis, analysis of open-ended questions and interview
questions was also conducted. As it was stated before, TVpre-Partl aims to obtain data
about students’ background on history of mathematics and in 7Vpost-Partl experimental
group students’ views on history of mathematics integrated instructions were asked.
Descriptive statistics of data gathered from these parts were analyzed and the frequency
distribution of the control and the experimental groups’ answers were calculated. Also,
subjects’ responses to the interview instrument were obtained to provide more in-depth
data about history of mathematics integrated instructions. The descriptive statistics and

frequency distributions will be given in the “Results” part.
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7. RESULTS

Quantitative analysis which was done for testing the hypothesis of the first and
second research questions will be given for TVpre-Part2, TVpre-Part3, TVpost-Part2 and
Mathematics Self-efficacy Scale in the first part of this section. Then in the second part,
analysis of open ended questions and interview questions based on the descriptive statistics

will be given for TVpre-Partl, TVpost-Partl and Interview Instrument.

7.1. Statistical Analysis for Testing Hypothesis

Research question 1: Is there any significant difference in the achievement levels of
8™ grade students after they receive different instructions (regular instruction or instruction

integrated with history of mathematics) on volume of pyramid, cone and sphere topics?

Hypothesis 1 8" grade students who received instruction integrated with history of
mathematics will have significantly higher scores on post measure (7est-Volume-Post) in
comparison to those who received regular instruction on volume of pyramid, cone and

sphere topics.

As it was mentioned before, because convenient sample selection technique was
used, generalization of the results is not possible, so each hypothesis of the related research

question will be tested individually for each school.

For School-1, the means and standard deviations of students’ scores in experimental
and control groups assessed by TVpre-Part3 and TVpost-Part2 are shown in Table 7.1.
TVpre-Part3 contains questions about the selected treatment topic to check if students
know the treatment topic beforehand and was applied as pretest. TVpost-Part2 includes
parallel questions with TVpre-Part3 about the treatment topic and was conducted as
posttest. The mean of the scores in both TVpre-Part3 (pretest) and TVpost-Part2 (posttest)
were calculated and it is found to be M= 17,48 in pretest; M= 47,27 in posttest for
experimental group and M= 17,43 in pretest; M= 44,90 in posttest for control groups. The



56

mean values show that the experimental group students’ achievement level is higher than
the control group students in posttest measurement. There is an increase in post scores of

both experimental and control group students comparing with their pretest scores.

Table 7.1. Descriptive statistics of TVpre-Part3 and TVpost-Part2 scores- School 1.

Mean Std. Deviation N
Experimental
Group 17,48 7,47 33
TVpre-Part3 Control Group 17,43 8,97 30
Total 17,46 8,15 63
Experimental
Group 47,27 10,43 33
TVpost-Part2 Control Group 44,90 10,03 30
Total 46,14 10,23 63

Before testing the hypothesis, primarily it should be determined whether the
prerequisite test (TVpre-Part2) scores of students who were treated with both regular
instruction and instruction integrated with history of mathematics is significantly different
or not. Independent sample t-test was used between the prerequisite test scores of the two
groups (see Table 7.2). Results show that there is not any statistically significant difference

between prerequisite test scores of these two groups.

Table 7.2. Independent samples t-test results between prerequisite test scores of students in

experimental and control groups - School 1.

Sig. (2- Mean Std. Error

F Sig. t df tailed) | Difference | Difference

TVpre-Part2 1,04 | .31 | .56 61 57 1,03 1,82

As mentioned above, results based on prerequisite test (7Vpre-Part2) indicate that
there is not any statistically significant difference between prerequisite test scores of

control and experimental groups in School-1. In order to test the hypothesis 1, independent
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sample t-test was carried out between the TVpost-Part2 (contains questions about the
treatment topic) scores of the participants in the experimental and control groups in order
to determine whether there is a significant difference between the posttest scores of two
groups (see Table 7.3). As it is seen in Table 7.1., although mean scores of experimental
group was higher than the control group, results display that there is not any significant
difference on posttest scores of experimental and control group students; which indicate
that different types of treatments do not have any effect on achievement levels of students;
t=,91; p=,36 for School 1. So this result does not support the research hypothesis (1) or
fail to reject null hypothesis.

Table 7.3. Independent samples t-test results between the posttest scores of students from

experimental and control groups - School 1.

Sig Mean Std.
F Sig. T df o . Error
(2-tailed) Difference Difference
TVpost- Part2 ,01 92 | 91 61 ,36 2,37 2,58

For School-2, the mean and standard deviation of students’ scores in both
experimental and control groups assessed by TVpre-Part3 (contains questions about the
treatment topic in pretest) and 7Vpost-Part2 (contains questions about the treatment topic
in posttest) are shown in Table 7.4. The mean of the scores in both TVpre-Part3 (pretest)
and TVpost-Part2 (posttest) were calculated and it is found to be M= 19,42 in pretest, M=
52,74 in posttest for experimental group; and M=21,03 in pretest, M=48,78 in posttest for
control groups. The mean values show that the control group students’ achievement level is
higher than the experimental group students’ in pretest but in posttest measurement,
experimental group students have higher achievement level than the control group
students. It is obvious that there is an increase in post scores of both experimental and

control group students when it is compared with their pretest scores.
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Table 7.4. Descriptive statistics of TVpre-Part3 and TVpost-Part2 scores - School 2.

Mean Std. Deviation N
Experimental Group 19,42 4,26 35
Control Group 21,03 4,14 33
TVpre-Part3
Total 20,20 4,25 68
Experimental Group 52,74 6,05 35
Control Group 48,78 6,57 33
TVpost-Part2
Total 50,82 6,57 68

In order to test the hypothesis, it should be determined whether the prerequisite test
(TVpre-Part2) scores of students who were treated with regular instruction and instruction
integrated with history of mathematics is significantly different or not. For determining
this, independent sample t-test was used between the prerequisite test (TVpre-Part2) scores
of the two groups (See Table 7.5). Results show that there is not any statistical significant

difference between prerequisite test scores of these two groups.

Table 7.5. Independent samples t-test results between prerequisite test scores of students in

experimental and control groups - School 2.

. Sig. (2- Mean Std. Error
F Sig. t Df tailed) | Difference | Difference
TVpre-Part2 ,37 54 1,35 66 17 1,30 ,95

Results based on prerequisite test (7Vpre-Part2) for School-2 indicate that there is
not any statistically significant difference between prerequisite test scores of the control
and experimental groups. So, in order test the hypothesis I, independent sample t-test was
followed through between the TVpost-Part2 (contains questions about the treatment topic)
scores of the participants in experimental and control group in order to understand whether
there is a statistically significant difference between the posttest scores of two groups (see

Table 7.6). Results show that there is a significant difference between posttest scores of the



59

experimental and control group students; which point out that different types of treatments
have different effects on mathematics achievement levels of students; t= 2,58; p=,01 for
School 2 by a moderate effect size of .6 (df:66, Cohen’s d = .6 ). According to the result,

research hypothesis (1) is supported.

Table 7.6. Independent samples t-test results between the posttest scores of students from

experimental and control groups - School 2.

] Sig. (2- Mean Std. Error
F Sig. t Df tailed) Difference Difference
Equal
TVpost- variances 73 ,39 2,58 06 01 3,95 1,53
Part2
assumed

Hypothesis 1 of the first research question tested if 8" grade students who received
instruction integrated with history of mathematics will have significantly higher scores on
post measure (7TVpost-Part2) in comparison to those who received regular instruction on
volume of pyramid, cone and sphere topics. Results indicated that although the mean
scores of experimental group students is higher than the control group students in School 1,
there is not any significant difference between the posttest scores of two groups, so this
result does not support the hypothesis. On the other hand, in School 2, results showed that
there is a significant difference between posttest scores of the experimental and control
group students; which indicated that instructions integrated with history of mathematics are
more effective on mathematics achievement levels of students. Hence the hypothesis was

supported.

Research question 2: Is there any significant difference in the self-efficacy levels
towards mathematics of 8" grade students after they receive different instructions (regular
instruction or instruction integrated with history of mathematics) on volume of pyramid,

cone and sphere topics?

Hypothesis 2. 8" grade students who received instruction integrated with history of

mathematics will receive significantly higher scores in posttest of Mathematics Self-
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efficacy Scale in comparison to those who received regular instruction on volume of
pyramid, cone and sphere topics.
As it was stated before, hypotheses of the research questions were tested as

individually for each school due to the sampling technique used.

Table 7.7 shows the means and standard deviations of the scores of students in both
experimental and control groups in pretest and posttest for Mathematics Self-efficacy Scale
for School-1. The means of the scores in both pretest and posttest were calculated and it is
found to be M= 49,33 in pretest; M= 50,51 in posttest for the experimental group and
M=50,06 in pretest; M=51,30 in posttest for the control group. The mean values show that
the control group students’ mathematics self-efficacy level is higher than the experimental
group students’ in pretest and posttest measurement. But, there is an increase in post scores
of both experimental and control group students when it is compared with their pretest

Scores.

Table 7.7. Descriptive statistics of pretest and posttest scores of Mathematics Self-efficacy

Scale - School 1.

Mean Std. Deviation n
Experimental Group 49,33 8,02 33
Mathematics
Self-efficacy Control Group 50,06 5,75 30
Scale-1
Total 49,68 6,99 63
Experimental Group 50,51 4,89 33
Mathematics
Self-efficacy Control Group 51,30 5,71 30
Scale-2
Total 50,88 5,27 63

Before testing the hypothesis, it should be determined whether the pretest scores of
students in Mathematics Self-efficacy Scale who were treated with regular instruction and
instruction integrated with history of mathematics is significantly different or not. For

determining this, independent sample t-test was used between the pretest scores of the two
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groups (see Table 7.8). Results show that there is not any significant difference between

pretest scores of these two groups.

Table 7.8. Independent samples t-test results between pretest scores in Mathematics Self-

efficacy Scale of students in experimental and control groups - School 1.

Mean Std. Error
Difference | Difference

F Sig. t Df Sig. (2-tailed)

Pretest (Mathematics Self-

efficacy Scale) 287 1,09 | -4l 61 .68 -,73 1,77

For testing the hypothesis, independent sample t-test was carried out between the
posttest scores in Mathematics Self-efficacy Scale of the participants in the experimental
and control group in order to determine whether there is a significance difference between
the posttest scores of these two groups (see Table 7.9). Results show that there is not any
significant difference on posttest scores of the experimental and control group students;
which indicate that different types of treatments do not have any effect on mathematics
self-efficacy of students; t= -,58; p=,55 for School 1. So, this result does not support the
research hypothesis (2) or failed to reject null hypothesis.

Table 7.9. Independent samples t-test results between the posttest scores in Mathematics

Self-efficacy Scale of students from experimental and control groups - School 1.

. Sig. Mean Std. Error
Fo|Sig) df | (2-tailed) | Difference | Difference
Mathematics | Equal
Self-efficacy | variances | 1,70| ,19 | -,58 61 ,55 -, 78 1,33
Scale- 2 assumed

Table 7.10 shows the mean and standard deviation of the scores of students in both
experimental and control groups in pretest and posttest for Mathematics Self-efficacy Scale
for School- 2. The mean of the scores in both pretest and posttest were calculated and it is
found to be M= 52,31 in pretest; M= 52,80 in posttest for the experimental group and
M=51,90 in pretest; M=50,90 in posttest for the control group. The mean values display
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that the experimental group students’ mathematics self-efficacy level is higher than the
control group students in pretest and posttest measurement. There is an increase in post
scores of experimental group students when compared with their pretest scores; whereas in

the control group students there is a decline in post test scores.

Table 7.10. Descriptive statistics of pretest and posttest scores of Mathematics Self-

efficacy Scale - School 2.

Mean Std. Deviation N

Experimental Group 52,31 4,44 35

Mathematics Self- Control Group 51,90 6,85 33

efficacy Scale-1 Total 52,11 5,70 68

Experimental Group 52,80 4,47 35

Mathematics Self- Control Group 50,90 4,50 33
efficacy Scale-2

Total 51,88 4,55 68

In order to test hypothesis, it should be determined whether the pretest scores of
students in Mathematics Self-efficacy Scale who were treated with regular instruction and
instruction integrated with history of mathematics is significantly different or not. To
understand this, independent sample t-test was used between the pretest scores of the two
groups (see Table 7.11). Results show that there is not any statistically significant

difference between pretest scores of these two groups.

Table 7.11. Independent samples t-test results between pretest scores in Mathematics Self-

efficacy Scale of students in experimental and control groups - School 2.

F |Sig.| t | Df | Sig.(2- Mean Std. Error
tailed) | Difference | Difference

Pretest
(Mathematics Equal variances
Self-efficacy q 5,261,021,29| 66 17 ,40 1,39
assumed
Scale)

For hypothesis 2, as it was mentioned before, results based on pretest (Mathematics

Self-efficacy Scale) for School-2 indicate that there is not any statistically significant
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difference between prerequisite test scores of control and experimental groups in School-2.
Therefore, independent sample t-test was carried out between the posttest scores in
Mathematics Self-efficacy Scale of the participants in the experimental and control group in
order to determine if there is a significance difference between the posttest scores of these
two groups (see Table 7.12). As it was seen in Table 7.10, although mean scores of
experimental group students were higher than then scores of control group students, the
results show that there is not any statistically significant difference on posttest scores of
experimental and control groups; which indicate that different types of treatments do not
have any effects on mathematics self-efficacy of students; t= 1,73; p=,08 for School 2.

According to this result, the hypothesis (2) is not supported.

Table 7.12. Independent samples t-test results between the posttest scores of students from

experimental and control groups - School 2.

F Sig. T Df 512g ' Mean Std. Error
(_ Difference | Difference
tailed)
Mathematics Equal
Self-efficacy variances | ,00 97 | 1,73 66 ,08 1,89 1,08
Scale- 2 assumed

So, research hypothesis 2 of the research question 2 tested if g™ grade students who
received instruction integrated with history of mathematics will have significantly higher
scores on post measure in Mathematics Self-efficacy Scale in comparison to those who
received regular instruction on volume of pyramid, cone and sphere topics. In School 1,
results showed that posttest scores of experimental group students were lower than the
mean scores of control group students in post measure; which indicated that instructions
integrated with history of mathematics were not more effective on mathematics self-
efficacy levels of students. On the other hand, results indicated that although the mean
scores of experimental group students is higher than the control group students in post
measure in School 2, there is not any significant difference between the posttest scores of

two groups. Hence, the hypothesis 2.i. was also not supported for both schools.
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7.2. Analysis of Open-ended Questions & Interview Instrument

As it was clarified in the previous sections, there were some open-ended questions in
Test-Volume-Pre and Test-Volume-Post which were identified as TVpre-Partl and TVpost-
Part-1. TVpre-Partl aims to clarify the general picture about students’ background on
history of mathematics. On the other hand, TVpost-Partl includes questions which probe
the ideas of the experimental group students on history of mathematics integrated
instructions. In addition to open-ended questions in 7Vpre and TVpost, there was an
Interview Instrument which consists of questions about the use of history of mathematics
in mathematics instructions and participants’ views about such types of instruction. This
instrument was used to obtain more detailed information in comparison to the paper pencil
instrument results. While 7Vpre instrument was administered at the beginning of the
instruction, TVpost and Interview Instrument were conducted at the end of the treatments.

All these qualitative data collection strategies were used to acquire in-depth information.

Descriptive statistics will be given related to qualitative data collected from T'Vpre-
Partl, TVpost-Partl and Interview Instrument. Frequency distribution of the answer
categories were analyzed and compared with each other depended on the descriptive
statistics. Some of the categories will be exemplified by selected student responses. TVpre-
Partl was applied to both control and experimental groups while 7Vpost-Partl was
conducted only for the experimental group students in both schools. At the end of the
treatment, twelve students were interviewed. The way of analyzing data and results for
each question will be given separately for each school - School 1 and School 2 -
respectively. Triangulation was used to give more detailed picture of the situation, to check
the data from multiple sources and gain broader perspectives as a result of using different

methods.

The data gathered from TVpre-Partl, TVpost-Partl and Interview Instrument were
transcribed and read cautiously for three times. While reading, answers were searched for
similar items which were formed as groups according to related categories and patterns. At
the end, the categories were shaped by giving them as abbreviation to the entities of data.

The qualitative data were also analyzed by a different scorer who is a graduate student in
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mathematics education, and as a result of comparisons the coding categories of all data

were modified and took the last form with agreed abbreviations.

The frequency distribution of data obtained from 7Vpre-Partl, TVpost-Partl and
Interview Instrument were calculated in analysis of each category. In School-1, 33
respondents from the experimental class, and 30 respondents from the control class gave
responses to the TVpre-Partl. In School-2, 35 respondents from the experimental class,
and 33 respondents from the control class gave responses to the TVpre-Partl. On the other
hand, TVpost-Partl was administered only to the experimental group classes in School 1
and School 2, to 33 respondents and 35 respondents respectively. Interview Instrument was
conducted to twelve students, six students from each experimental class of two schools.
The percentages of categories were calculated and evaluated separately for School 1 and

School 2.

In TVpre-Part 1, students were asked the question “Do you learn any information
about history of the topics you encounter during your mathematics lessons? If so, how? (by
teacher, course book, etc.) (Matematik dersleriniz sirasinda islediginiz konunun tarihi ile
ilgili bilgiler Ogreniyor musunuz? Ogreniyorsamiz nasil?)”. Students’ answers were
transcribed in four categories which are “teacher explains”, “from course book”, “from
Internet” and “no answer”. The frequency percentages of categories that students gave to

the questions are shown in Table 7.13.

In School-1, most of the experimental group students and the control group students
answered the first question as “yes”; 93.3 per cent, 86.6 per cent respectively. The most
frequent answer to the question that is regarding how students learn history of mathematics
in their lessons was “teacher explains”; 19 students (57.5 per cent) in the experimental
group and 21 students (70 per cent) of the control group gave similar answer. The second
most frequent response for both experimental and control group was “from course book™;
48.4 per cent in the experimental group and 63.3 per cent in the control group. However,
category of “from Internet” took place only in the experimental group with 12.1 per cent.
Interestingly, four students from both classes gave answer “yes” to the first question but

they didn’t respond how they learned it. The percentage of students stated the answer “no”



66

to the first questions was 6.06 per cent in the experimental group, whereas and 13.3 per

cent in the control group.

In School-2, the frequency distribution of categories was similar to the School-1.
Most of the experimental group students and the control group students gave answer to the
first question as “yes”; 86.5 per cent, 67.5 per cent respectively. The most frequent answer
to the question about how students learn history of mathematics in their lessons was
“teacher explains”; 24 students (86.5 per cent) in the experimental group and 19 students
(57.5 per cent) of the control group gave this answer. The second most frequent answer for
both experimental and control group was “from course book™; 40 per cent in the
experimental group and 51.5 per cent in the control group. Only one student from both
experimental and control groups responded to the category “from Internet”. Six students
from the experimental class and three students from the control class answered “yes” to the
first question but they didn’t respond how they learned it. The percentage of students stated
the answer “no” to the first question was 14.2 per cent in experimental group and 9.09 per

cent in control group.

As a result, it means that very high percent of the students - more than 85 per cent of
all treatment classes from both schools - claimed that they learned history of mathematics
during their lessons. The highest information tool for learning history of the topics during
mathematics lessons were indicated as “teacher” by all groups again. Then, the category
“from course book” was declared with high percentages in the second order. Very few
students gave answer “Internet” to this question. There were students who answered the

question as “yes” without giving any response to how they learned.
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Table 7.13. Frequency table for the first question of 7Vpre-Partl.

Experimental group Control group
R = R L o =S R
= g e 2 =g =g g 2| = g
2312 | 585|828 ¢ 23|% | ;86|23 ¢
E Bl = =30 |EZ2 g E 2|3 5z 0|82 3
5 wn| o 6 5w o 5 w| o - 5w o
Z E é T Z E Z E é T Z E
Teacher Teacher
explains | 19 | 57.5 explains 21 70
From From
— course course 19 | 63.3
8 book 16| 484 book
@) From From
T 2 6.06 0 0
O | Yes | 31 |93, | Intemet Yes | 26 | 86.6 [Lnternet
. No No
4 12.1 4 13.3
answer answer
No 2 | 6.06 No 4 | 133
Teacher 15, | 465 Teacher | 5 1 475
explains explains
From From
I~ course 14 40 course 17 51.5
= book book
@}
@) From 1 28 From 1 3.03
& | Yes | 30 | 85.7 | Internet | Yes | 30 | 90.9 | Internet '
A
No 6 |7 No 13 9,09
answer answer
No 5 (142 No 3 19.09

Second question of TVpre-Part 1 is “Could you give two examples of the topics
about history of mathematics you remember? (Hatirladiginiz matematik tarihi ile ilgili
konulara iki ornek verir misiniz?)”. Frequency distribution of students’ answer categories

is shown in Table 7.14 for both schools.

Two basic answer categories came into prominence in all treatment groups which

"

were “geometry works of Atatiirk” and “Pythagoras”. Atatiirk is a familiar name for
students and his geometry works were included in the mathematics course books, so high
percentage of the answer category “geometry works of Atatiirk” was obtained. The other
category which remembered mostly is “Pythagoras”. ‘“Pythagoras correlation” was the
name of a topic in 8" grade mathematics curriculum (Aygiin ef al., 2009, p. 80). High

percentage of this answer category is again as supposedly because students had an
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opportunity to repeat the name of Pythagoras during that topic and also this study was
carried out in 8" grade so that the probability to remember what they learned could be

higher.

The third most frequent category was that “Fibonacci” again for both schools. Other
categories were represented only by one student from some of the classes. Thus, although
most of the students said “yes” to the first question about if they learn history of
mathematics related with their mathematics topics during their lessons, they remember just
few topics. This result may be because of shortage of integration of mathematics history
parts to related topics in mathematics books. Parts about mathematics history appear like
separate episodes in books only to read. They are not incorporated to mathematics topics.
So it is clear that, students could remember that they learn some information about history
of topics during mathematics lessons but they could not even recall many of the names of

history of mathematics parts.

Table 7.14. Frequency table for the second question of TVpre-Partl.

SCHOOL 1 SCHOOL 2
Frequency | Frequency | Frequency | Frequency
(n=33) (n=30) (n=35) (n=33)
Geometry works of Ataturk 36.36 43.33 42.85 33.33
Pythagoras 51.51 26.66 31.42 30.30
Thales 3.03 0 0 0
Fibonacci 15.15 6.66 8.5 9.09
Farabi 0 0 0 3.03
Harezm 0 0 2.85 0
Omar Khayyam 0 0 2.85 0
Archimedes 0 0 2.85 0
Pascal 3.03 3.33 2.85 3.03
Heron 3.03 3.33 0 0
Cahit Arf 0 0 2.85 3.03
No answer 30.30 36.66 42.85 36.36
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The first question of TVpost-Partl is “What are your thoughts about history of
mathematics integrated lessons on volume of pyramid, cone and sphere topics? What are
favorable aspects of you? Why? What are not favorable aspects of you? Why?
(Piramitlerin, koninin ve kiirenin hacmi ile ilgili matematik tarihiyle desteklenmis dersler
hakkindaki diisiinceleriniz nelerdir? Hosunuza giden yonler nelerdir? Nedenleri?
Hogsunuza gitmeyen yonler nelerdir? Nedenleri?)”. In Table 7.15, the categories for the
first question are seen. This part was answered only by the experimental group students of
both schools. 69 per cent of the experimental group of first school and 64 per cent of the
experimental group of the second school thought that the lessons were enjoyable.
Similarly, 41 per cent of the first group and 45 per cent of the second group found the
lessons interesting. Categories about understanding and learning had also high
probabilities. The percentage of students who stated the category “better understanding”
was about 53 per cent in School 2 and 37 per cent in School 1. In a way this result supports
the quantitative analysis of the data. Students with large majority have positive views on

history of mathematics integrated instructions.

Furthermore, the categories for negative answers were formed as “long questions”,
“too many formulas”, “boring”, “no, I don’t like”, and “difficulties in construction
problems” in Table 7.23. 21 per cent of the first group and 14 per cent of the second group
only stated the answer “no” without giving any explanation about its reason which means
that although they gave answer “no” to this question they were not stated anything about
treatments they don’t like. The highest frequency about the explanations why they don’t
like history of mathematics integrated lessons was the category “long questions”. The
percentage of the experimental group students of School 1 who states that they have
difficulties in constructing problems were higher than the experimental group of School 2,
again consistent with quantitative analyze of data because students in School 2 had higher

achievement on posttest about treatment topic.
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Table 7.15. Frequency table for the first question of 7Vpost-Partl.

SCHOOL-1 SCHOOL-2
Positive Frequency (%) | Frequency (%)
(n=33) (n=35)
Interesting 41.21 45.7
Enjoyable 69.3 64.2
Learned history of related topic while learning the subject 33.33 34.2
Like the examples about history of mathematics 6.06 11.4
Better understanding 37.2 52.8
Negative
Long questions 18.18 14.2
Too many formulas 9.09 8.5
Boring 9.09 11.4
No, I don’t like 21.21 14.2
Difficulties in constructing problems 12.12 5.7

Second question enquired students “How did mentioning about history of
mathematics of related topic during instruction affect your learning? (Ders sirasinda ilgili
konunun matematik tarihinden bahsedilmesi ogrenmeni nasil etkiledi?)”. The most
frequent answer category seen for both experimental classes from two schools was
“understanding better”. As it is seen from frequency percentages; the percentage of
experimental class of School 2 is higher than the experimental class of School 1 — 49 per
cent and 40 per cent respectively - (see Table 7.16). In the second most frequent category,
students gave the answer that they found the lessons interesting — 37 per cent and 39 per
cent respectively-. The answer “I learned the subject matter and its history together during
mathematics lessons” is represented in the category of “learning history of mathematics
and mathematics subject together” This category was stated as the third most frequent
category in both experimental classes. “I learned the subject and history of what we
learned better” is an example sentence that students stated in answering this question and
transcribed as category “learning more on mathematics subject”. Other columns are about
the effect of such instructions on usage of mathematics on daily life and the permanency of
the knowledge they learned in such lessons. No one said that his/her learning was

negatively affected during the treatments. Also, ten per cent of the first experimental group
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and six per cent of the second experimental group did not answer this question. So, this
shows that experimental group students in both school claimed that the history of

mathematics integrated lessons had positive effects on their learning.

Table 7.16. Frequency table for the second question of TVpost-Partl.

SCHOOL-T 1 scHooL2
Frequency (%) | Frequency (%)
(n=33) (n=35)

Learning history of mathematics and mathematics subject together 24.24 20

Interesting 37.2 39.4

Better understanding 39.3 48.8

Learning more on mathematics subject 9.09 14.2
Effect on daily life 9.09 8.5
Permanent knowledge 6.06 8.5

No answer 9.09 5.7

Last question of TVpost-Partl was “Should related history of mathematics parts of
subjects be integrated to your next mathematics lessons also? Why? (Konularin ilgili
matematik tarihi kisimlari bundan sonraki matematik derslerine de dahil edilmeli mi?
Neden?)”. 12 per cent of the first experimental group and 14 per cent of the second
experimental group stated “yes” without giving any explanation about the reason. Other
students who claimed that history of mathematics should be included in mathematics
instructions gave reasons like “enjoyable”, “better understanding”, “learning the origin and
history of the topics” and “permanent knowledge”. Again, most frequent answer was
“better understanding” with 41 per cent and 48 per cent for two experimental class
respectively. In the second most frequent category students stated that the lessons were
enjoyable for them. On the other hand, about six per cent of first experimental group and
five per cent of other experimental group expressed this last question as “no, the
mathematics lessons shouldn’t be integrated with history of mathematics’ without giving

any reason to their judgments. Also, the ones who stated that mathematics lessons should

not be incorporated with history of mathematics gave reason as “boring” with about three
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per cent of experimental group in School-1 and six per cent of experimental group of
School-2 (see Table 7.17). So, very high percentage of experimental group students leaned

toward integration of history of mathematics to related topics.

Table 7.17. Frequency table for the last question of 7Vpost-Partl.

SCHOOL-1 SCHOOL-2
Frequency (%) | Frequency (%)
(n=33) (n=35)
Yes 12.12 14.2
Enjoyable 33.3 42.8
Better understanding 41.21 48.5
Learning the origin and history of the topics 24.24 25.7
Permanent knowledge 6.06 14.2
No 6.06 5.7
Boring 3.03 5.7

After the treatments, a semi structured Interview Instrument about students’ views on
history of mathematics integrated instructions was implemented to 12 students from
experimental groups of School 1 and School 2 regarding to the predetermined criteria
mentioned in the instrument part (see section 5.3.3., p. 42.). The first question of this
instrument was “What are the differences of the lessons we have processed together from
your lessons so far? (Birlikte isledigimiz derslerin simdiye kadarki matematik derslerinden
farklart nelerdir?)”. The most frequent answer was “learning the history of subjects” (see
Table 7.18). Also, the categories like “making activities”, “visual lessons”, and “enjoyable
lessons” have been declared with high percentages in both classes. Moreover, there were a

few students who stated that the treatment lessons provided them permanent knowledge

and cultural background. They claimed positive ideas of them about the treatment lessons.
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Table 7.18. Frequency table for the first question of Interview Instrument.

SCHOOL-1 SCHOOL-2
Frequency (%) | Frequency (%)

(n=6) (n=6)

Making activities 50.0 66.6
More understandable 16.6 33.3
Learning the history of subjects 83.3 76.6
Enjoyable 66.6 50.0
Visual 66.6 50.0
Permanent knowledge 0 16.6

Cultural background 16.6 0

Teacher effect 33.3 30.3

In the second question, students were answered the question “What do you remember
from history of mathematics parts of subjects you learned during lessons? Explain by
giving two examples. (Derste igslenen konunun matematik tarihi ile ilgili olan kisimlarindan
neler hatirliyorsunuz? Iki ornek vererek aciklayimz)”. The frequency distribution of
categories indicates that the answers on “Euclid-pyramids”, “Archimedes-example
question”, “Archimedes-volume of sphere” and “Egypt pyramids” had the highest
percentages (see Table 7.19). Also, other topics about history of mathematics like
“Archimedes - lifting force of water”, “Moscow papyrus” and ‘“Hourglass” which were

mentioned during treatments were recalled by some students with similar percentages also.

Table 7.19. Frequency table for the second question of the Interview Instrument.

SCHOOL-1 SCHOOL-2

Frequency (%) Frequency (%)

Euclid-pyramids 66.6 333
Archimedes-example question 50.0 66.6
Archimedes-volume of sphere 66.6 83.3

Archimedes- lifting force of water 16.6 16.6

Egypt pyramids 50.0 66.6

Moscow papyrus 333 16.6

Hourglass 16.6 16.6




74

In the third question of the Interview Instrument, students were asked to state the
question “Which parts mostly attracted your attention during history of mathematics
integrated instructions? (Matematik tarihi dahil edilerek islenen derslerde en cok ilginizi
ceken kistmlar hangileriydi?)”. All of the answers being given by students were about the
history of mathematics parts during the instructions (see Table 7.20). The frequency of the
answer “Improvements in mathematics during history within limited facilities” was the
highest in both of the groups. The second most frequent answer which attracted students’
attention during treatments was “Egypt pyramids” with 50 per cent in the first
experimental group and 33.3 per cent in the second group. Furthermore, “Archimedes-
example question”, “Story-like questions” and “Moscow papyrus” were categories given

by students with similar percentages.

Table 7.20. Frequency table for the third question of the Interview Instrument.

SCHOOL-1 SCHOOL-2
Frequency (%) Fre?%e;ncy
(n=6) (n=6)
Archimedes-example question 16.6 33.3
Egypt pyramids 50.0 33.3
Improvements in mathematu’:s. c@rmg history within limited 50.0 833
facilities
Story-like questions 16.6 33.3
Moscow papyrus 16.6 33.3

Last question was “How was the effect of such instruction on your mathematics
learning and ideas about mathematics? (Bu tiir bir dersin, matematik O0grenmeniz ve
matematik hakkindaki diisiinceleriniz {izerinde nasil bir etkisi oldu?)”. 50 per cent of the
experimental group of School 1 and 83.3 per cent of the experimental group of School 2
stated that such lessons were enjoyable and this category was the highest in both groups.
The second most frequent answer was on “better understanding”. Permanent knowledge of
what they learned during lessons was also frequently answered by students. Only 16.6
from both groups indicated that such lessons were “difficult and boring” (see Table 7.21).
So, generally they profited from treatment lessons in terms of learning and ideas about

mathematics.
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Table 7.21. Frequency table for the last question of the Interview Instrument.

SCHOOL-1 SCHOOL-2
Frequency (%) Frequency (%)
(n=6) (n=6)
Permanent knowledge 50.0 33.3
Enjoyable 50.0 83.3
Better understanding 50.0 50.0
Difficult and boring 16.6 16.6

So, in order to check data from several sources and obtain broader perspectives about
the effects of history of mathematics integrated instructions and students’ views on such
instructions, instruments which includes open-ended questions (TVpre-Partl and TVpost-
Partl) and Interview Instrument were also conducted to sample students. TVpre-Partl
aimed to clarify if students have learned history of mathematics in their previous lessons
and if so, what they remember about history of mathematics. The results of TVpre-Partl
showed that although most of the students in experimental and control groups in both
schools stated that they learned history of mathematics in their previous lessons, students
remember just few topics which are Atatiirk’s geometry work and Pythgoras correlation.
TVpost-Partl which was only implemented to experimental groups of two schools includes
questions about obtaining students’ ideas on history of mathematics integrated instructions
by personal declaration after the treatment. Analysis of answer categories indicated that
students generally have favorable declerations on history of mathematics integrated
instructions. According to the answers from the three questions of TVpost-Partl, students
declared with high percentages that such lessons were more enjoyable, increase their
understanding and they learned better about the subject as well as the related history of the
topic. They also supported the integration of history of mathematics to their future
mathematics lessons. After the treatments, Interview Instrument was conducted to totally
12 students from both experimental classes of two schools which questioned students’
views on history of mathematics integrated instructions. They stated with high percentages
that they learned the history of the subject and remembered many examples from the
history of mathematics parts of subjects they learned during lessons. They also declared

that such lessons were enjoyable, they learned better and they believe that their knowledge
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was more permanent by this way. Hence, students generally claimed positive ideas about

the treatment sessions.
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8. DISCUSSION AND CONCLUSION

This study was designed for the purpose to find out the effectiveness of instruction
integrated with history of mathematics via practicing the instruction in an experimental
design. The lesson plans integrated with history of mathematics about the volume of
pyramid, cone and sphere topics were developed after cautious considerations of the
evaluation and progress of related mathematics concepts throughout the history under the
content of national mathematics curriculum. Also, during preparation of the instructions,
examples about the role of history in mathematics education referred in the literature were
also examined. So, eight grade students who received instruction integrated with history of
mathematics and regular instruction were examined in terms of the effects of different type
of instructions on their mathematics achievement levels and self-efficacy toward
mathematics. The study offers quantitative and qualitative data collected from 131 eight
grade students from two different public primary schools in Istanbul. This section
discusses the assertions drawn from the findings of the study in relation to the results with
interpretations having regard to the literature, discussing the limitations of the study and
offering recommendations for further studies about history of mathematics integrated

lessons.

The research method was quasi-experimental design which was implemented in two
different schools. In both schools, one class was attained as experimental group and one
class as control group. Since schools were selected by convenient sampling, the results
could not be generalized, therefore each hypothesis were checked separately for each
school. At the beginning of the study, TVpre and Mathematics Self-efficacy Scale were
implemented as pretest. After the treatments were carried out, TVpost and Mathematics
Self-efficacy Scale were applied as posttest. At the end of the treatment, interviews were

conducted with 12 selected students.

TVpre has three parts, namely TVpre-Partl, TVpre-Part2 and TVpre-Part3. TVpre-
Partl questioned if students have learned history of mathematics in their previous lessons

and if they remember anything about history of mathematics. TVpre-Part2 measured
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students’ knowledge on the prerequisite topics for the volume of pyramid, cone and sphere,
and TVpre-Part3 contains questions about the selected treatment topic to check if students
know the treatment topic beforehand. The data obtained from 7TVpre-Part] were examined
qualitatively in analysis of open-ended questions and interview instrument part whereas
data from TVpre-Part2 and TVpre-Part3 were examined quantitatively in statistical
analysis for testing hypothesis part. TVpost consisted also from two parts. TVPost-Partl
was given to experimental group students to answer three open-ended questions for
obtaining students’ evaluations about history of mathematics integrated lessons by personal
declarations after the treatment. 7Vpost-Part2 contains questions about the treatment topics
which are the volume of pyramids, cones and spheres. Data obtained from 7Vpost-Partl
were evaluated qualitatively while 7TVpost-Part2 was evaluated in quantitatively.
Quantitative and qualitative data analyses were carried out individually for each school.
But, analysis of the Interview Instrument was conducted by considering selected students

from School 1 and School 2 together.

The following sections include findings and related interpretations concerning the
effects of history of mathematics integrated instructions on eight grade students’

mathematics achievement and self-efficacy toward mathematics.

Hypothesis 1 was tested by independent sample t-test for indication if 8" grade
students who received instruction integrated with history of mathematics will have
significantly higher scores on post measure (7est-Volumet) in comparison to those who
received regular instruction on volume of pyramid, cone and sphere topics. It was found
that, in School 2, there is statistically significant difference between the posttest scores of
the experimental group and the control group students, so, the results support the
hypothesis. It means that the treatment instruction integrated with history of mathematics
was effective in terms of advancing students’ achievement in mathematics; with t= 2,58;
p=,01 for School 2 with a moderate effect size (Cohen’s d=.6). But, in School 1, although
the mean score of the experimental group was higher than the control group, there is not
any statistically significant difference between the posttest scores of the two groups. So the
results did not support the hypothesis because the findings showed that the treatment

instruction integrated with history of mathematics was not effective in terms of advancing
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students’ achievement in mathematics. The participants reveal the scores as t=,91; p=,36

for School 1.

The reason for not observing the significant difference between posttest results of
experimental and control group students in School 1 may depend on the timing of the
study. The treatment topic was one of the last topics in last semester of 8" grade. So, the
study was implemented at the end of the term. Many of the students were preparing for
national high school entrance exam (Seviye Belirleme Sinavi - SBS) during that period,
and the school allowed them for not attending to school in the last month of the semester
for studying at home. So, during administration of the posttest for this study, the majority
of school exams had finished. Students in School 1 may be reluctant to complete the
posttest, and also, because their priority was to receive high grades in SBS, they may not
understand the benefits of history of mathematics integrated instructions. On the other
hand, in School 2, students were not permitted for not attending to school for the last
month and during the treatment, students continue to their courses. The exams in School 2
had not finished. So that, students in School 2 could more benefit from history of

mathematics integrated instructions in terms of their comprehension levels.

Another reason behind this result may depend on the effect of a new teacher with a
different format. The same situation occurred in both school but in School 2, the researcher
attended the classes for two weeks with their teachers before the treatment lessons began.
The students were acquainted with the researcher during this period. But, in School 1,
again because the students were not at school in the last month of the semester, the
treatment should be done as soon as possible. So, the researcher only attended two classes
of students to meet them before the treatment lessons began. So the adaptation process for
new experience with new teacher may affect their learning. Hence in posttest, the
mathematics achievement of experimental group of School 1 who was treated with
instruction integrated with mathematics history is not significantly different than the

control group students who were treated with regular instruction.

The results obtained from the study for School 1 contradicted with the research of
Idikut (2007) which showed that history of mathematics supported lessons were effective

in terms of success in mathematics. Besides, there is a significant difference between the
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performance of group taught with instruction integrated with history of mathematics and
the group with regular instruction without mentioning mathematics history of the related
topic (Awosanya, 2001). Using history of mathematics in teaching mathematics makes it
easy to understand and increase the mathematics performance. In addition, there are many
studies (Carter, 2006; Cooke, 1997; Liu, 2003) which stated the power of integrating
history of mathematics to mathematics instruction in increasing the mathematics
performance. Also, Karaduman (2010) pointed out in his research that in classroom where
differentiated curriculum was used where history of mathematics was utilized, math
students understand the subject more easily. So, the effects of the instructions integrated
with history of mathematics in this study may be inquired in the light of the timing of the
study, the mood of study group and the effect of researcher as new teacher in the
classroom. But, the findings of School 2 for the study represented that mathematics
instruction integrated with related history affected students’ mathematics achievement in a
positive way in experimental group. So, the outcomes indicated that integrating the history
of mathematics is an effective procedure in terms of increasing the mathematics success in

the school where the study was carried out.

Hypothesis 2. was examined by independent sample t-test for indication if 8" grade
students who received instruction integrated with history of mathematics will have
significantly higher scores in post measure of Mathematics Self-efficacy Scale in
comparison to those who received regular instruction on volume of pyramid, cone and
sphere topics. It was found that although the mean score of experimental groups were
higher than the mean scores of control groups in both schools in post measure, there is not
any statistically significant difference between the posttest scores of two groups in both
schools. So, the results did not support the hypothesis because the findings showed that the
treatment instruction integrated with history of mathematics was not effective in terms of
advancing students’ self-efficacy in mathematics. The participants reveal the scores as

t=-,58; p=.,55 for School 1 and t= 1,73; p=,087 for School 2.

The reason for not observing the significant difference between posttest results of
experimental and control group students in both schools may depend on many reasons. As
it was stated before, one of them may be the reluctance of students to complete the scales

because the study was implemented at the end of the second semester and many of their
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exams were passed over. Most of the students were in “graduate” mood. The feeling that
the results of the scales would not affect their mathematics grades may also decrease their
motivation during the study. Also, the duration of the study was only two weeks. It may be
difficult to change the mathematics self-efficacy of students in this short period. What’s
more, during the post measure of self-efficacy, many students asked why they fill the
Mathematics Self-efficacy Scale again. They may not accustomed to attend such studies
beforehand and so their motivation during the filling the same scale second time may

diminish.

The results obtained from the study for both schools contradicted with the research
studies which indicated that history of mathematics integrated instruction increase positive
feelings, self-confidence and attitudes of students toward mathematics (Awosanya, 2001;
Fried, 2007; Liu, 2003; Savizi, 2006; Tozliiyurt, 2008). On the other hand, some of the
studies found that history of mathematics integrated instruction do not have any effect in
changing the attitudes of students toward mathematics (Idikut, 2007; Marshall, 2000). So,
the effects of the instructions integrated with history of mathematics in this study may be

questioned in the light of the timing of the study, the mood and motivation of study group.

As it is summarised there were some limitations as well as differences in the
treatments which can not be controlled by the researcher, but also the results of the study
showed that effects of instruction integrated with history of mathematics may change
according to the context and the characteristics of the sample. Comparing with the control
groups achievement levels, treatment was effective in one school where as in the other
school it was not as effective as in the first one. In terms of changing the self-efficacy

levels treatments did not bring any change.

Apart from testing 8" grade students’ mathematics achievement and self-efficacy
toward mathematics, the study also aimed to examine students’ background on history of
mathematics and their views about history of mathematics integrated lessons. With the
intention of examining these reasons, as it mentioned before, descriptive statistics were
used to analyze data obtained from TVpre-Partl, TVpost-Partl and Interview Instrument

for both schools. All these instruments include open ended questions and require personal
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declaration for obtaining more in-depth data. The results get from these instruments were

remarkable.

To start with, in the first question of TVpre-Partl, all experimental and control group
students in both schools were asked if they learn any information about history of the
topics they encounter during their mathematics lessons and if so, how they learned it. The
second question was if they could give two examples of the topics about history of
mathematics they remember. Students gave answer “yes” to the first question, 93.3 per
cent, 86.6 per cent in experimental and control groups respectively in School 1; and 86.5
per cent, 67.5 per cent in experimental and control groups respectively in School 2, and
they claimed that they learned history of the topics from their teachers or from their course

books most frequently.

The responses to the second question showed that the answer categories of
“geometry works of Atatiirk” and “Pythagoras” were in prominence. Atatiirk, who is both
a familiar name for students, and who has actually written a geometry book, was
remembered by a high percentage of the students. The other category which remembered
mostly is “Pythagoras”. “Pythagoras correlation” was the name of a topic in 8" grade
mathematics curriculum (Aygiin et al., 2009, p. 80). High percentage of this answer
category is again as expected because students had an opportunity to repeat the name of
Pythagoras during that topic and also this study was carried out in 8" grade just after the
topic Pythagoras topic so that the probability to remember what they learned could be

higher.

So, although most of the students answered “yes” to the first question about if they
learn history of mathematics related with their mathematics topics during their lessons,
they remember just few topics. This result could be because of shortage of integration of
mathematics history parts to related topics in mathematics books. Parts about mathematics
history appear like separate episodes in books only to read, apart from Atatiirk’s geometry
works and Pythagoras correlation. Many of the other topics are not incorporated to
mathematics topics. As consistently with the literature, students could remember that they
learn some information about history of topics during mathematics lessons but they could

not even recall many of the names of history of mathematics parts. Studies support that
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history of mathematics could be more useful, if it is integrated into the topics related to it
(Awosanya, 2001; Carter, 2006; Goodwin, 2007; Idikut, 2007; Liu, 2003; Marshall, 2000
Sassano, 1999; Tozliiyurt, 2008).

As it noticed before, TVpost-Partl instrument was implemented only to experimental
group students in both schools. In the first question of TVpost-Partl, experimental group
students were asked their thoughts about history of mathematics integrated lessons on
treatment topics, the favorable and not favorable aspects of such lessons for them. The
analyses of answer categories showed that students generally have favorable declarations
about this kind of treatment. Many of the students in both schools declared that such kind
of instructions were enjoyable and interesting with high percentages; 69 per cent and 64
per cent for category enjoyable; and 41 per cent and 45 per cent for category interesting in
School 1 and School 2 respectively. Furthermore, the answers of increasing understanding
and enabling learning the topic as well as the history of related topic were also given with
high percentages by students. The number of students giving negative answers such as
“long questions”, “too many formulas”, “boring”, “no, I don’t like”, and “difficulties in
construction problems” is considerably low in both groups when compared to positive
answers. 21 per cent of the first group and 14 per cent of the second group only stated the
answer “no, I don’t like” without giving any explanation about its reason which means that
although they gave answer “no” to this question they were not stated anything about
treatments they don’t like. As it can be inferred from the answers, students who were given
instruction integrated with history of mathematics generally have positive thoughts toward
such kind of instructions. The answers could be interpreted such that if students see the
historical aspect of what they learned, then they believe mostly that mathematics is
interesting and enjoyable and their understanding of it increased. As Liu (2003) proposed
history can help increase motivation and helps develop a positive attitude toward

mathematics.

In the second question, students were enquired to give answer to the question about
how their learning was affected by history of mathematics integrated lessons. Students in
both experimental groups described that their learning was influenced in a positive way
from such lessons. Most of the students declared that they understand better, found the

lessons more interesting and learned the subject matter and the related history together
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during lessons better. No one said that their learning was negatively affected during the
treatments. Also, ten per cent of the first experimental group and six per cent of the second
experimental group did not answer this question. This result may be regarded as an

indicator for the consequence of using history of mathematics during instructions.

Last question of Post-V-Partl questioned students if the related history of
mathematics parts of the subjects should be integrated to their next mathematics lessons
too. Critically few students answered “no” to this question with reasoning “boring”. Many
students responded that such instructions should be integrated to mathematics lessons by
delivering reasons such as “better understanding”, “learning the origin of the topics”,
enjoyable lessons” and “permanent knowledge”. As it can be inferred from all of the
answers to the three questions of posttest, students generally agreed that history of
mathematics instructions are effective in understanding, learning better and having more

enjoyable and interesting lessons.

After the treatments, an Interview Instrument about students’ views on history of
mathematics integrated instructions was implemented to totally 12 students from
experimental groups of School 1 and School 2. The first question of this instrument was
about what are the differences of the treatment lessons that were processed in this study
from their lessons so far. Students’ perceptions on history of mathematics integrated
lessons different than their standard lessons were most frequently about “learning the
history of subjects”. As well, the categories like “making activities”, “visual lessons”, and
“enjoyable lessons” have been confirmed with high percentages in both classes. Also, few
students stated that the experimental lessons supplied them permanent knowledge with
cultural background. In this research; historical anecdotes, short biographies, ancient
problems were some of the means used where history of mathematics integrated to the

curriculum At the end of such lessons, the answers of students illustrated that they claimed

positive views about the treatment lessons.

For the answer to the second question, students gave diverse answers from history of
mathematics of subject they learned during lessons. Nearly all of the parts about
mathematics history which was mentioned during experimental lessons remembered by

students; like Euclid-pyramids, Archimedes-example question, Archimedes-volume of



85

sphere, Egypt pyramids, Archimedes - lifting force of water, Moscow Papyrus, Hourglass.
The diversity of answer categories may be interpreted as; students found every historical

part of the instruction interesting and worth to remember, not only one or two of them.

The third question of the Interview Instrument was about to specify students’ views
on which parts did mostly attracted their attention during history of mathematics integrated
instructions. In fact this question was asked for the purpose of giving probability to
highlight the difference of history of mathematics incorporated instructions. All of the
answers being given by students were about the history of mathematics parts mentioned
during the instructions. The frequency of the answer “Improvements in mathematics during
history within limited facilities” was the highest in both of the experimental groups. This
result is notable because students were affected by human-facet side of mathematics and
improvements in mathematics. One of the main reasons of using history of mathematics in
mathematics lessons was that the cultural understanding and replacement supported by
history helps to humanize mathematics education (Furinghetti, 2007). Also, in mathematics
classes, the materials developed by using history of mathematics can be engaging and

meaningful in terms of understanding the other’s perspective (Arcavi and Isoda, 2007).

Lastly, students were questioned about how was the effect of mathematics history
integrated instruction on their mathematics learning and ideas about mathematics. The
category ‘“enjoyable” was the most frequent answer in both experimental groups. This
result could be inferred as an indication that students have positive perceptions about
mathematics lessons which were incorporated with history. This is consistent with the
findings of Awosanya (2001) who stated that ‘“history of mathematics changes pupils’
perception of mathematics as a dull subject to a more interesting one”. Also, Yevdokimov
(2004) declared that in order to increase understanding of different ideas and the “whys” of
the topics, mathematics history can help students. Again parallel with this idea, an apparent
positive development was seen in category of “better understanding” which was answered
frequently by 12 interviewees. So, the results obtained from the interview showed that
students were generally profited from treatment lessons in terms of better learning, positive
ideas toward mathematics, enjoyable instructions and learning the history of mathematics

while learning the subject.
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The results of quantitative data analyses showed that although the mean scores of the
experimental group were higher than the control group in School 1 in terms of mathematics
achievement on post measure (TVpost-Part2), there is not any staticstically significant
difference between the posttest scores of both groups. But the results support the related
hypothesis for School 2 which means that there is a statistically significant difference
between the posttest scores of two group students. On the other hand, even though the
mean scores of experimental group students were higher than the control group students on
post measure of Mathematics Self-efficacy Scale in both schools, there is not any
statistically significant difference on post scores of both groups. So, the related hypothesis
was not supported. But, the results of open-ended questions and interview showed that
experimental group students have generally positive views on the treatment lessons. They
claimed that their mathematics lessons were more enjoyable by this way and also their
learning was facilitated. Such kind of a consequence among students’ answers support the
significance of the curriculum connection of the history of mathematics integrated

instruction.

7.1. Limitations

There were certain limitations of this study. First of all, it is not possible to
generalize the results of the study to 8" grade students other than the students of two public
schools participated in the study. The sample size is small and the participants of the study
were not selected randomly. This study was carried on with 131 eight grade students.
Convenient sampling was used while selecting the schools. Two classes from each school
were attained to treatment groups randomly, one as control group and one as experimental
group. Since the schools were not selected by using randomization techniques, the data
obtained from each school were analyzed separately. So, all these conditions preclude any

meaningful generalization of the results to all 8" grade students.

Another limitation could be the researcher’s twofold role which may confuse
students’ mind, even though, both control and experimental group students were thought
by the researcher. One other limitation could be the timing of the implementation. The
participants of the study were 8" grade students who were preparing for the national

secondary school entrance exam (Seviye Belirleme Sinavi - SBS). The study was carried
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out at the end of the second term. Although there was one more month to end the semester
during implementing the treatment, one of the schools gave permission to its students for
not coming to school after their exams were finished. So, during implementing the posttest,
most of their school exams were over and they focused on their national placement exam.
Therefore, many of them were not willing to do the tests, making the activities or answer
the questionnaires. Moreover, the length of application time of treatments was only two
weeks which was really short period especially in order to obtain an increase in the
mathematics self-efficacy of students. All of these could decrease the efficiency of the

study.

Students’ expectation about the pretests and posttests may be one of the limitations
also. Because students were conscious of the fact that the result of the scales would not
affect their mathematics grades, their motivation toward lessons may decrease during the
study. Also, self-efficacy scale includes general statements. It may be a limitation to assess

students' self-efficacy in a detailed way.

To sum up, some of the limitations like researchers’ role, timing of application,
selection and limited number of participants, students’ mood during the treatment were the

main limitations of the study.

7.2. Recommendations for Further Research and Implications

The finding of the study show that even if the mean scores of the experimental group
were higher than the control group in School 1 in terms of mathematics achievement on
post measure (TVpost-Part2), there is not any statistically significant difference between
the posttest scores of both groups. On the other hand, in School 2, there is a statistically
significant difference between the posttest scores of two group students. So, the hypotheses
were supported for School 2. Moreover, even though the mean scores of experimental
group students were higher than the control group students on post measure of
Mathematics Self-efficacy Scale in both schools, there is not any statistically significant
difference on post scores of both groups. So, the findings of the study did not support the
hypotheses. This could offer a feedback to make necessary adjustments for further studies

and also the effectiveness could be improved with a better implementation in future
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research studies. Besides, lessons plans about instruction integrated with history of
mathematics which were developed by the researcher could be used as a model in similar
topics, in different grades. Also, qualitative instruments such as the open ended questions
and Interview Instrument about examining the views of students on history of mathematics
integrated instructions showed that students have positive declarations on such lessons,
consistent with the general trend of other studies which are exploring the effects of history

of mathematics integrated instructions. Hence, this tendency should be further explored.

A similar study may be conducted with different eight grade samples in order to
obtain more general results. In order to decrease the limitation about researchers’ dual role,
the mathematics teachers of the sample groups could be included into the study and so,
students may benefit more from the treatment instructions if they were in their real

classroom environment with their mathematics teacher.

Some extra credits for their works and performances could be given to students for
increasing their interest towards completing the pretests, posttests or giving answers to
interviews. Their enthusiasm may increase if they know that their pretests or posttests will
be scored and they will get extra grades from these tests. Moreover, a retention test may be
administered after a period of time to the groups in order to investigate if there was any
difference in the experimental and control groups in terms of recall levels of the treatment

topics.

In addition, to increase the impact of the treatments, the works or contributions of
Turkish mathematicians throughout the history could be added to lesson plans. This
familiarity may also attract students’ attention and their attitudes towards mathematics
history integrated instructions may change. Teachers and researchers might also adjust the

math lessons by searching other historical practices.

For further research it can be suggested to find mathematics teachers’ views on
integrating history of mathematics to their instruction. If differences of teachers’ views on
history of mathematics integrated instructions could effect on how they teach mathematics,
hence, if it will shape the way students perceive and understand mathematics would be

worthy of study. As stated by Philippou and Christou (1998), teachers’ mathematics
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conceptions and their self-perceived relationship to mathematics have considerable

influence in the formation of their learning and teaching performance.



APPENDIX A: SAMPLE PARTS ABOUT HISTORY OF
MATHEMATICS IN MIDDLE GRADE TEXT BOOKS
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Figure A.1. Examples about history of mathematics related parts from middle grade text

boks (MEB, 2009).
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APPENDIX B: TEST- VOLUME-pre (TVpre) INCLUDED

TVpre-Partl, TVpre-Part2 and TVpre-Part3

Hacim Kavrami Testi -1

TVpre-Partl

1. Matematik dersleriniz sirasinda islediginiz konunun tarihi ile ilgili bilgiler 6greniyor
musunuz?

Ogreniyorsaniz;

a) nasil? ( Kitaptan okuyarak, Ogretmen anlatiyor, vb. )

TVpost-Part2

2. Asagidaki tablodaki geometrik sekillerle ilgili bos kisimlar1 doldurunuz.

Seklin ad1

Taban sekli

Taban alan1
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3. Asagidaki altigen dik prizmanin temel elemanlaria a secenegindeki gibi birer 6rnek
veriniz.

a. Yiikseklik=...[EK].........

d. Yanal yiiz=................

e. Tabanayriti=.............

4.a. Dik prizmanin hacim bagmtisimni formiil kullanmadan bir ciimle halinde agiklayiniz.

b. Dik dairesel silindirin hacim bagintisini formiil kullanmadan bir ciimle halinde
aciklayniz.

5.a. Taban uzunluklarindan biri a, yiiksekligi h olan bir eskenar iicgen dik prizmanin

hacmini formiil seklinde yaziniz.

b. Taban uzunlugu a, yiiksekligi b olan bir dik kare prizmanin hacmini formiil seklinde

yazmiz.
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c¢. Yaricapr r, yiiksekligi h olan bir dik silindirin hacmini formiil seklinde yaziniz.

TVpre-Part3

7. Asagidaki tabloda gosterilen geometrik sekillerle ilgili bos kisimlar1 doldurunuz.
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Taban alan1

Yiikseklik

Hacim

8. Asagidaki ifadelerden dogru olanlarin yanina (D), yanlis olanlarin yanina (Y) yaziniz.

() Yarigaplari ayn1 olan bir silindir ile kiirenin hacimleri oram 2/3 tiir.

() Yiiksekligi aynm1 kalmak kosuluyla hacmi yariya diisen bir dik koninin taban yarigcap1
da yariya diiser.

() Bir kare piramidin hacmi; tabani ve yiiksekligi bu piramidin taban1 ve yiiksekligine esit
olan bir kare prizmanin hacminin iigte birine esittir.

() Konilerin hacim formiiliinden yararlanarak kiirenin hacmini hesaplayabiliriz.
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9. a. Asagida verilen seklin hangi geometrik cisimlerden olustugunu altina yaziniz ve
verilen degerleri kullanarak bu seklin hacmini bulunuz.

b. Asagida verilen seklin hangi geometrik cisimlerden olustugunu altina yaziniz ve
verilen degerleri kullanarak bu seklin hacmini bulunuz.

10. Asagidaki ctimlelerdeki bosluklar1 doldurunuz.

a. Yiikseklikleri ayni olan koni ve piramidin hacim bagmtilarinin ayn1 olmasina ragmen

sonucun farkli olmasmin sebebi ... dir.

b. Bir dik koninin hacmi tabani ve yiiksekligi bu koninin tabani ve yiiksekligine es
olan dik silindirin hacminin .....................c kadardur.

c. Yaricaplar: orami 2/5 olan kiirelerin hacimleri orant ...................... olur.

d. Taban ayritlar1 2 katma cikip, yiiksekligi yariya inen kare dik piramidin hacmi
..................... katma ¢ikar.

11. Asagida taban yaricaplar1 ve ylikseklikleri verilen dik dairesel koni, kiire ve dik
silindirlerden hacimleri birbirine esit olanlar1 eslestiriniz.
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12. Asagidaki sekilde tabanlan cakisik, yiikseklikleri esit bir koni ve bir silindir
verilmistir. Silindir ile koninin arasmdaki boslugun hacmi 48 cm’ olduguna gére koninin
hacmi kag cm’ tiir?
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14. Ucgen dik piramidin yiiksekligi, hacmi 100 cm’ olan iicgen dik prizmanimn
yiiksekliginin 3 katidir. Bu cisimlerin tabanlar1 es ise iicgen dik piramidin hacmi ka¢ cm’
tiir?

14. Tabani kiirenin en biiyiik dairesi olan ve tepesi kiirenin iizerinde olan en biiyiik koninin
hacmi 8 cm’ tiir. Bu koniyi igeren kiirenin hacmi kag cm’ tiir? ([] = 3)
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15. a=4 cm., h=6 cm.
Yukaridaki verileri kullanarak dik piramidin hacmi ile ilgili sekil ¢izerek ¢oziilebilecek
bir problem kurunuz ve ¢oziiniiz.

16. Top, 16 cm., hacim verilerini kullanarak bir problem kurunuz ve ¢oziiniiz.
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APPENDIX C: TEST- VOLUME-post (TVpost) INCLUDED

TVpost-Partl and TVpost-Part2

Hacim Kavrami Testi - 2

TVpost-Partl

1. “Piramitlerin, koninin ve kiirenin hacmi” ile ilgili matematik tarihiyle desteklenmis
dersler hakkindaki diisiinceleriniz nelerdir?

Hosunuza giden yonler nelerdir? Nedenleri?

2. Ders sirasinda ilgili konunun matematik tarihinden bahsedilmesinin 6grenmen

tizerindeki etkileri nasil oldu?

3. Bundan sonraki matematik derslerine de matematik tarihi ile ilgili kistmlar dahil

edilmeli mi? Neden?
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TVpost-Part2

4. Asagidaki tablodaki geometrik sekillerle ilgili bos kisimlar1 doldurunuz.

I.'J-l'-.|L f"-F g
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Taban alanmi

Yiikseklik

Hacim

5. Asagidaki ifadelerden dogru olanlarin yanina (D), yanlis olanlarin yanma (Y) yaziniz.

&

() Hacimleri oran1 27/125 olan kiirelerin yaricaplar1 orani1 9/25 tir.

e

() Taban alanlar1 ve hacimleri ayni1 olan bir liggen piramit ile liggen prizma

karsilastirildiginda; piramidin yiiksekliginin prizmanin yiiksekligine oraninin 3

oldugu sonucuna varilir.

c. () Bir dik koninin hacmi; tabani ve yiiksekligi bu koninin tabani ve
yiiksekligine esit olan bir silindirin hacminin ii¢te birine esittir.

d. () Piramitlerin hacim formiiliinden yararlanarak kiirenin hacmini

hesaplayabiliriz.

6. a. Asagida verilen sekillerin hangi geometrik cisimlerden olustugunu altlarina yaziniz
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b. Verilen degerleri kullanarak bu geometrik cisimlerin hacimlerini bulunuz.

7. Asagidaki ciimlelerdeki bosluklar: doldurunuz.

a. Yiikseklikleri ayni olan koni ve piramidin hacminin [(taban alanixyiikseklik) /

3] formiilii kullanilarak bulunmasina ragmen sonucun farkli olmasinin sebebi

b. Bir piramidin yiiksekligi 3 katina ¢ikarildiginda hacmi ..................... katia
cikar.

c. En biiyiik cemberinin yaricap uzunlugu r olan bir kiirenin hacmi, taban yarigapi
r ve yiiksekligi 2r olan dik silindirin hacminin ............................. esittir.

d. Bir dik koninin taban yarigap1 4 katina ¢ikarilirsa, hacmi

............................. katimna ¢ikar.

8. Asagida taban yaricaplar1 ve yiikseklikleri verilen dik dairesel koni, kiire ve dik
silindirlerden hacimleri birbirine esit olanlar1 eslestiriniz.

Y
\“‘-__-J ,—ff--_ s £
L -/
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9. Ici su dolu dik dairesel koni seklindeki bir kabin yiiksekligi 24 cm.dir. Kabin i¢indeki
su, dik silindir seklinde baska bir kaba bosaltildiginda suyun yiiksekligi ka¢ cm. olur?
Yukaridaki problemin ¢oziilebilmesi i¢in eksik olan veriyi tamamlayniz. Buna gore
problemi ¢oziiniiz.

10. Yaricap1 3 cm, ve Scm olan ici dolu metal iki kiire; i¢i tamamen su dolu bir kovanin
icine atiliyor. Kiirelerin tagirdigi suyun hacmi kag cm?® tiir?

11. Hacmi 150 cm’ olan kare dik prizmanmn yiiksekligi, kare dik piramidin yiiksekliginin
1/3 idir. Bu cisimlerin tabanlari es ise kare dik piramidin hacmi ka¢ cm’ tiir?
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12. Tabani kiirenin en biiyiik dairesi olan ve tepesi kiirenin iizerinde olan en biiyiik
koninin hacmi 27 cm’ tiir. Bu koniyi i¢eren kiirenin hacmi kag cm’ tiir?

13.r=5cm.,, h=8cm.

Yukaridaki verileri kullanarak dik koninin hacmi ile ilgili sekil ¢izilerek ¢oziilebilecek bir
problem kurunuz ve ¢oziiniiz.

14. portakal, 6 cm., yaricap, hacim

Verilerini kullanarak kiire ile ilgili bir problem kurunuz ve ¢6ziiniiz.
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Sevgili 6grenciler, bu dlcek sizin matematik dersine iligkin goriislerinizi almak amaciyla
hazirlanmustir. Bu 6lgek arastirma amachdir. Verdiginiz cevaplar gizli tutulacaktir. Her bir
tutum ciimlesi i¢in sadece bir cevap isaretleyiniz. Hi¢ bir cimleyi cevapsiz birakmayiniz.
Ictenlik ve samimiyetle cevapladigmiz her bir ciimleyle arastirma tezime vermis oldugunuz
destekten dolay1 ¢ok tesekkiirler.

=
<
B = =
EES S & |OF 3
— Nlq o e | N T
v
1 Matematigi giinliik yagamimda etkin olarak kullanabildigimi
diisiiniiyorum.
2 Gilinimii/zamanimi planlarken matematiksel diistiniiriim.
3 Matematigin benim i¢in uygun bir ugras olmadigini diistintiyorum.
4 | Matematikte problem ¢6zme konusunda kendimi yeterli hissediyorum.
5 Yeterince ugrasirsam her tiirlii matematik problemini ¢ozebilirim.
6 Problem ¢ozerken yanlis adimlar atiyorum duygusu tagirim.
7 Problem ¢ozerken beklenmedik bir durumla karsilastigimda telaga
kapilirim.
8 Matematiksel yapilar ve teoremler i¢inde dolasip yeni, kiiciik kesifler
yapabilirim.
9 Matematikte yeni bir durumla karsilagtigimda nasil davranmam
gerektigini bilirim.
10 Matematige cevremdekiler kadar hakim olmanin benim i¢in imkansiz
olduguna inanirim.
1 Problem ¢ozmekle gecirdigim zamanlarin biiyiik boliimiinii kayip olarak
goriiyorum.
12 | Matematik calisirken kendime olan giivenimin azaldigini fark ediyorum.
13 Matematikle ilgili sorunlarinda ¢evremdekilere kolaylikla yardim
edebilirim.
14 Yasam i¢indeki her tiirlii probleme matematiksel yaklagimla ¢oztiim
onerileri getirebilirim.




103

APPENDIX E: INTERVIEW INSTRUMENT

1. What are the differences of the lessons we have processed together from lessons so far?

(Birlikte isledigimiz derslerin simdiye kadarki matematik derslerinden farklar1 nelerdir?)

2. What do you remember from history of mathematics parts of subjects you learned
during lessons? Explain by giving two examples.
(Derste islenen konunun matematik tarihi ile 1ilgili olan kisimlarindan neler

hatirliyorsunuz? iki 6rnek vererek agiklayiniz.)

3. Which parts did mostly attracted your attention during history of mathematics integrated
instructions?
(Matematik tarihi dahil edilerek islenen derslerde en ¢ok ilginizi c¢eken kisimlar

hangileriydi?)

4. How was the effect of such instruction on your mathematics learning and ideas about
mathematics?
(Bu tiir bir dersin, matematik 6grenmeniz ve matematik hakkindaki diisiinceleriniz

iizerinde nasil bir etkisi oldu?)
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APPENDIX F: THE OBJECTIVES OF “VOLUME OF PYRAMID,
CONE AND SPHERE TOPICS IN CHAPTER 5 OF 8™ GRADE

MATHEMATICS CURRICULUM

Students will;

1. create the volume formula of right pyramid.

2. create the volume formula of right circular cone.

3. create the volume formula of sphere.

4. solve and establish problems about the volumes of geometric objects.

5. predict the volumes of geometric objects by using strategy.
Ogrenciler;

1. dik piramidin hacim bagintisini olusturur.

2. dik dairesel koninin hacim bagintisini olusturur.

3. kiirenin hacim bagmtisini olusturur.

4. geometrik cisimlerin hacimleri ile ilgili problemleri ¢ozer ve kurar.

5. geometrik cisimlerin hacimlerini strateji kullanarak tahmin eder.
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APPENDIX G: REGULAR INSTRUCTION - LESSON PLAN

) ) o Unite 5: Tarih:
Ogretmen: Ozlem ]S)mlf SK/}’lyeS“ 8 . Geometrik g/[ay 2;)10
ers: Matemati Cisimlerde iire:
ALBAYRAK Olcme ve ders saati
Perspektif
Kazanimlar:
Konu — Alt konu: 1. Dik piramidin hacim
¢ Geometrik bagintisini olusturur. Arag ve Gereg: kagit, cetvel,
Cisimlerin 2. Geometrik makas, bant, kum
Hacimleri cisimlerin
o Dik hacimleri ile Ekler: (Ek#1)
Piramidin ilgili
Hacmi problemleri
cozer ve kurar.
On kosullar:

¢ Prizmalarda taban, yiikseklik gibi kavramlar: sekil lizerinde gosterebilme
¢ Prizmalarin tabanlarina gore isimlendirildiklerini bilme

¢ Prizmalarin hacim bagmtilarini bilme

¢ Prizmalarin hacim bagmtilarini kullanabilme

Ogretici Aktiviteler- 1. ders

Zaman Ders

Piramitlerin hacmini anlamak icin gerekli olan 6nkosul
bilgiler su sekilde pekistirilir:

Ogrencilere verilmis olan “Pretest- Volume” (TVpre) de
15 dakika uygulama konulariyla ilgili 6nkosul bilgileri sorgulayan
sorularin oldugu ikinci kistmdan piramitlerle ilgili
Oonkosulu olan sorular sinifta cevaplandirilir. Bdylece
Ogrenciler piramitlerin hacmini 6grenebilmek i¢in gerekli
olan prizmalarin hacim bagntisi, hacim formiili,
prizmalarin temel elemanlar1 ve verilen degerlerle
prizmalarin hacmini bulma ile ilgili 6nbilgilerini
pekistirmis olurlar.
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Ogretmen her soru icin istekli bir 6grenciyi tahtaya
kaldirir ve ilgili sorular ¢oziiliir. Bu yolla tiim sinifin
eksik bilgilerini gidermeleri saglanir.

10 dakika

Asagidaki metin ve resim sunum seklinde ekrana
yansitilir. Ekrandaki metin okutularak sorunun cevabiyla
ilgili smifta bir tartigma ortami olusturulur.

Bu yapinin hacmini hesaplayabilmek i¢in dik piramidin
hacim bagintisina ihtiya¢ oldugu hissettirilir. Bu bagmtiy1
olusturmak icin de prizmalarin hacim bagintisindan nasil
yararlanilabilecegi sorulur.

Ulkemizin kongre ve fuar merkezlerinden biri,
Antalya'daki Cam Piramit Kongre ve Fuar
Merkezl'dir. Renkli 1sicamli uzay gati lle driilerek
piramit seklinde insa ediimistir, 4500 m? taban
alanina sahip olan bu yapinin yerden ylksekligi
22,76 metredir, Piramit geklindek! bu yapinn
hacmi yaklagik olarak kag metrekiptiir?

15 dakika

Ogrencilere asagidaki “Kum Piramit” adli etkinlik
yaptirilir. Bu sayede 6grencilerin dik piramidin hacim
bagintisini olusturabilmeleri ve dik piramidin hacmini
strateji kullanarak tahmin edebilmeleri amag¢lanmistir.
Ogrenciler sira arkadaglariyla grup halinde ¢alisirlar.

Kum Piramit

Yandaki tabanlan ve yiikseklikier as
olan kare piramit ve acik kare prizma
agimimlanm kagida gizelim ve

keselim.

MNoktah yarlerden ige kivirip

kenariann bantla yapigtiralim.
Tabanindan delik agtigimiz piramidi
kum fle dolduraim.

Piramitteki kumu prizma modelinin igine aktaralum.
Prizma dolana kadar bu igslemes devam edslim.

Prizimayr doldurma iglemini kag kez yaptifimz agikiayinz.
Prizrmanin hacminin piramidin hacmine ocranimi tahmin
ediniz. Tahminizi nasil yvaptighnz aciklayiniz.

Yaphiimz iglemlere dayanarak piramit igin hacim baginbsim
nasil clusturursunuz? Tartisiniz.

Olcme : Ogretmen 6grenciler gerekli 6nkosul bilgilerini cevaplarken simf icinde
gezinir ve 6grencilerin cevaplarim kontrol eder. Anlamadiklan yerler ya da
sorulari olursa 6grencilere birebir yardimci olur. Her soru tahtada cevaplandiktan
sonra oOzet bir ciimle kurarak cevabi pekistirir.
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Ogretmen derse hazirhk etkinligi sirasindaki sunum ve sorulari ve piramidin
hacmiyle ilgili problemin cevabiyla ilgili tartismay1 yonlendirir, 6grencilerin
katihmini saglar.

Kum piramit“etkinliginde ogrencilerin sira arkadaslarnyla grup halinde calismasi
takip edilir. Ogretmen etkinlik sirasinda sinif icerisinde gezinir ve ilgili sorular
cevaplandirir.

Ogretici Aktiviteler- 2. Ders

Zaman Ders

Kum piramit etkinli§ine devam edilir. Ogrencilerden
prizmanin hacmini piramidin hacmine oranini tahmin

15 dakika etmeleri ve bu tahminlerini sinifa agiklamalari istenir.
Piramidin hacim bagintisiyla ilgili smifta tartigma ortam
olusturulur ve gruplar fikirlerini paylasirlar.

Asagidaki 6rnek soru sinifa inceletilir. Piramidin
hacminin bulunusu bir 6rnek iizerinde goriiliir. Ogretmen
sorunun adimlarmi tahtadan anlatir.

yandaki dik piramidin taban eskenar, yanal ylzleri
ise ikizkenar Gggensel bdigelerden olugsmaktadir.
Tabanin bir kenar 8 cm, ylksekligi 15 cm, clan
bu piramidin hacmini bulalim.

10 dakika

Piramidin hacmi, taban alan ile yUkseklik uzunlugu-
nun garpiminin dgte biridir. Tabaninin bir kenari
8 cm clan eskenar Uggenseal bélgenin alanim
hesaplayalim.
Once eskenar tiggensel bélgenin yikseklik

8cm Bem uzunlugunu Pisagor bagintisim kullanarak bulalim:

h h2—g2_42

h?=64-16

h2=48

h=4

Tab;’E atani: % e %3;1 6vE em?

Piramidin hacmi: 16\"’2_‘_15=80ﬁcrn3 bulunur.

Bu etkinlik ve drnekten sonra 6gretmen dgrencilerin
bulduklar: asagidaki bagintiy1 6zet seklinde tekrar eder.
¢ Dik piramidin hacmi, es tabana ve es yiikseklige
sahip dikdortgenler prizmasinin hacminin tigte
biridir.
¢ Dik piramidin hacmi :
(Taban alami x Yiikseklik ) / 3
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15 dakika

Problem C6zelim Kuralim etkinligi yaptirilir.

ve Kuralim

Kare dik piramit seklinde, yan ylz yiksekliginin yansina
kadar kapakla drtllmUs bir parfim gigesi tasarlanmistir,
Sige tabaninin bir kenan 6 cm, yan yiiz yiksekligl ise
5 cm'dir. Kapak tabanina kadar dolu olan bu gigenin kag
mililitra parfiim alabilecedini bulahm.

Problemi Anlayalim

Yan yiz ylkseklidi 5 em, tabaninin bir kenar ise
6 cm olan kare dik piramit seklindekl parfim sigesi verilmis.
Sige ylkseldiginin yans: kapakia drtiiti, diger yansi ise parfimle doludur. Bu sisenin kag
mL parfim alacagini bulmamiz isteniyor.

Ogrencilere bu problemi ¢ozmeleri icin nasil bir plan
takip edecekleri sorulur. Sinifta bir tartigsma ortami
yaratilir. Bu planlarimi yazmalar1 ve ders sirasinda
uygulamalar istenir. Ogrenciler problemi ¢6zdiigiinde
problemin asagindaki cevabi tahtaya yansitilir, bu cevap
goniillii bir 6grenci tarafindan sinifa agiklanir ve
ogrencilerden cevaplarini kontrol etmeleri istenir.

Plan Yapalim

Onee dik piramidin yikseklik uzunlugunu bulup hacmini hesaplamaliyz, Daha ggp
kapak kisminin &lglerini bulup hacmini hesaplamalyiz. Hesapladigimiz by iki de iy
farkin alip parfiimin hacmini mL cinsinden buluruz. Gerin

Plam Uygulayalim
Pisagor bagdintisi kullanildiginda yiikseklik uzunlugu:  h2= 52.32
h?=18
h =4 cm bulunyr,
Piramidin hacmi: taban alan x vilkseklik 6,54
= 3 >4p
Piramit yan ylksekligine kadar kapakia ﬁrtam o

} lelugjine.
tabaninin bir kenar 3 cm, yilksekligi [se 2 em'dir. witas

Kapagin hacmi: _3.-:-_2= 6 om®

Parfiim sigesinin hacmi: 48-6=42 em? tiir.
Sise, 42 cm®=0,042 dm®=0,0421 =42 mL parfiim alr.

Kontrol Edelim
Problemi tekrar okuyarak verilen ¢Bziimi kontrol ediniz.

Olcme : Ogretmen smif ici tartismay yonlendirir ve 6grencilerin katilimim saglar.

Ogretmen ogrenciler problem iizerinde cahsirken simif icinde gezinir ve
ogrencilerle ilgilenir. Anlamadiklar yerler ya da sorulari olursa é6grencilere

birebir yardimeci olur.

Ogretici Aktiviteler- 3. ders

Zaman

Ders
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Ogrencilerden dik piramidin hacmi ile ilgili sekil
cizilerek coziilebilecek bir problem kurmalar1 ve
cozmeleri beklenir. Bu soruyla 6grencilerin kendilerinin
bir problem olusturmasi ve daha sonra bunu ¢ézmeleri
15 dakika amaclanmistir. Soruyu ¢ozdiikten sonra her 6grenci soru
ve cevabini yanindaki sira arkadasiyla degistirir ve
arkadasinin problemini kontrol eder. Cevabin yanlis
oldugunu diisiindiiklerinde arkadasiyla birlikte sorunun
cevabi iizerinde tekrar diistiniirler ve anlamadiklar: yer
olursa 6gretmene sorarlar.

Bu kisimdan sonra uygulama sorularina ge¢ilmektedir.
Uygulama sorular1 6grencilerin bu konuyla

25 dakika ilgiliogrendikleri problemlerden olugmustur. Uygulama
sorular1 ders saatinde ¢oziilmeye baslanir ( Ek#1) Ders
sliresinde yetismeyen sorular eve 6dev verilir. Daha sonra
dogrulugu kontrol edilir.

Olcme : Ogretmen dgrenciler problem iizerinde calisirken sinif icinde gezinir ve
ogrencilerle ilgilenir. Anlamadiklar yerler ya da sorulari olursa égrencilere
birebir yardimci olur.

Ogretmenin uygulama sorular sirasinda 6grencilerin aralarinda gezmesi ve onlara
yardimc1 olmasi, kimlerin ne kadar anladiklarini 6lgmesi acisindan 6nemlidir. Her
ogrenci cozme hizi ve seviyesine gore sorulari ¢cozer. Kalan sorularin ev dédevi
olarak coziilmesi istenir. Boylece, daha yavas cozebilen ya da daha yavas anlayan
ogrenciler evde vakit ayirarak diger arkadaslarina yetisebilirler.

Ek#1: Piramidin Hacmi ile ilgili Uygulama (MEB, 2009)
1. Tabani diizgiin altigensel bolgeden olusan dik piramidinin cisim yiiksekligi 10 cm ve
bir kenarmin uzunlugu 5 cm olduguna gore hacminin kag¢ santimetrekiip oldugunu
bulunuz.

2. Bir dik kare piramidin yiizey alan1 192 ¢cm’, taban alani 144 cm® ise hacmini bulunuz.

3. Yiikseklik uzunlugu tabanmin bir kenarinin uzunlugunun iic kati olan kare dik
piramidin hacmini harfli ifadeler kullanarak yaziniz.

4. Dikdortgen dik piramidin boyutlari, a=3,8 cm, b= 6,3 cm, h=9,1 cm’dir. Bu piramidin
hacmini tahmin ediniz. Tahmini buldugunuz sonug¢la karsilastiriniz.
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5. Asagidaki sekilde verilen kare dik piramit seklindeki depoya 300 m’ bugday
konuldugunda deponun yarist dolmustur. Depoda daha once ka¢ metrekiip bugday

vardir?
EUmL \/

mm

6. Asagidaki degerleri ve kelimeleri kullanarak bir problem kurunuz ve ¢oziiniiz.

a=6m.
b=8 m.

7. Asagida birbiriyle baglantili dogru / yanlis ciimleler verilmistir. Semadaki ciimlelerde
dogru oldugu belirtilen yargi yanls, yanls oldugu belirtilen yargi dogru olabilir. Her
bir dogru / yanhs karari sizi farkl ¢ikiglara ulastirir ve alacagmiz puan etkiler. Buna
gore asagidaki ¢ikislardan birine ulasiniz.

" 4) Tabam yamuk olan
piramidin hacim hesab igin
tabamnin ylkeeklijl ve — - 1. cias
2) Taban alan ve yan cisim yiiksekliginin Dy
leri olugturan wzunlugu bilinmelidir. i

gﬁz 2 -
;:Eansel balgelarin

sekilkleri blinen bir  (x" 5) Taban alanlan ve hacimleri ™ c
E;re piramidin hacmi i \\‘"\

ayni olan bir piramit lle bir e
hasaplanabllir, - prizma kars”gslmld;gmda; 2. gikig
e - plramidin yaksekliginin 3 |
™~ prizmanin yiksekiigine o = chag
/ Yx\ oraninin & oldufu sonucuna
1)Taban alan ile 7 vanir. ... o
yiiksekliklari @g olan  / )
Iramit Tle prizmanin =" 4, gikas
acimieri aynidir. I/
LY &) Hacmi 8 em? 1aban alam e 5. clkis
K 3) Dozglin aligen 4 cm2 olan prizmanin (> =
plramidin hacmini yiikseklifl 2 cm'dir. -

G;‘J eskenar dggen

plramidin hacminden = T
' wararianarak LB poN ~ 6. ciki
\ bulabiidz. - cikig
g 7) Taban alam 2 cm?,
e Yuksekligi 2 cm glan o 7. gikig
. piramidin hacmi q cma 1
- -
),

B. cikig
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Ogretmen:
Ozlem ALBAYRAK

Unite 5: .
. . . Tarih:
Sinif seviyesi: 8 Geometrik Mav 2010
Ders: Matematik Cisimlerde .. y
¥ Siire: 3
Olgme ve ders saati
Perspektif

Konu - Alt konu:
¢ Geometrik

Kazanimlar:
3. Dik dairesel silindirin

hacim bagintisini Arag ve Gereg: kait,

Cisimlerin pergel, makas, cetvel,
. . olusturur.
Hacimleri o e . . yapistirici, kum
o Dik 4. Geometrik cisimlerin
Dairsel hacimler ile ilgili Ekler: (Ek#2)
. . problemleri ¢ozer ve
Koninin
. kurar.
Hacmi
On kosullar:

¢ Silindirde taban, yiikseklik gibi kavramlan sekil iizerinde gosterebilme
¢ Silindirin hacim bagintisim bilme
¢ Silindirin hacim bagintisim kullanabilme

Ogretici Aktiviteler- 4. ders

Zaman

Ders

15 dakika

Koninin hacmini anlamak icin gerekli olan dnkosul bilgiler su
sekilde pekistirilir:

Ogrencilere verilmis olan “Pretest- Volume” (TVpre) de
uygulama konulariyla ilgili 6nkosul bilgileri sorgulayan
sorularin oldugu ikinci kisimdan koni ile ilgili dnkosulu olan
sorular sinifta cevaplandirilir. Boylece 6grenciler koninin
hacmini 6grenebilmek i¢in gerekli olan silindirin hacim
bagintisi, hacim formiilii, silindirin temel elemanlar1 ve
verilen degerlerle silindirin hacmini bulma ile ilgili
onbilgilerini pekistirmis olurlar. Ogretmen her soru igin istekli
bir 6grenciyi tahtaya kaldirir ve ilgili sorular ¢oziiliir. Bu yolla
tiim sinifin eksik bilgilerini gidermeleri saglanir.

10 dakika

Asagidaki metin ve resim sunum seklinde ekrana yansitilir.
Bu etkinlik okutularak dgrencilerden bir dondurma kiilahmin
boyutlarini tahmin etmeleri ve bu tahmin dogrultusunda
kiilahin hacmini hesaplamalar1 beklenir. Bu etkinligin
cevabuyla ilgili sinifta bir tartiyma ortam yaratilir.
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Dondurma kiilahinin hacmini hesaplayabilmek i¢in dik
dairesel silindirin hacim bagintisina ihtiya¢ oldugu
hissettirilir. Bu bagintiy1 olusturmak icin de silindirin hacim
bagintisindan nasil yararlanilabilecegi sorulur.

Tarlhi gok eski zamanlara dayanan
dondurma, insanlann serinlemek,
ferahlamak ve mutlu olmalk igin kar, cesitli
meyveler ve bal kansimindan elde ettikleri
bir yiyecekti. Glinimizde sit ve
meyvealerden hazirlanan dondurmalar
genellikle kilahlarla servis edilir.

Igine konan dondurmanin erlyip agzina
kadar doldurdugu bir dondurma kilahinin
hacmini hesaplaya bilirmisiniz?

E1%

v

; -
s
15 dakika fﬁ—-_—-— . Doldur Bogalt
\ag v f’““\

L ih KA, pergel, makas, catvel ve yapistirici kull
ﬁ-:;aegrge‘ I o8 ytkeoklta dlkdalrsel konl vs A il SS?L‘?.’;:Z,‘:;?,”;;
| eMakas wllnie Silindir modelini kum He‘taman-!an doldurahim,

Gkl "|I‘|‘ Shlindircleki kumdan, koni modelini dolduracak kadar kum aktaraim,

Ogrencilere asagidaki “Doldur Bosalt” adli etkinlik yaptirilir.
Bu sayede dgrencilerin dik dairesel koninin hacim bagintisini
olusturabilmeleri ve dik dairesel koninin hacmini strateji
kullanarak tahmin edebilmeleri amaglanmustir. Ogrenciler sira
arkadaslariyla grup halinde ¢alisirlar.

\ eapreior Bu isleme silindir bogalincaya kadar devam edelim.
\f S /‘q Silindirdeki kumla konfyi kag kez doldurdunuz?
——) Eg taban ve es ylksellikil koninin hacminin, dik silindirn hecming
ofan oranini bulunuz. Nasil buldugunuzu agiklayinz,
I<oninin hacim baginbisini nasil olusturursunuz? Tartiginiz,

Olcme: Ogretmen ogrenciler gerekli nkosul bilgilerini cevaplarken simf icinde
gezinir ve 6grencilerin cevaplarim kontrol eder. Anlamadiklan yerler ya da

sorulari olursa 6grencilere birebir yardimci olur. Her soru tahtada cevaplandiktan

sonra ozet bir ciimle kurarak cevabi pekistirir.

Ogretmen derse hazirhk etkinligi sirasindaki sunum ve sorular ve koninin
hacmiyle ilgili problemin cevabiyla ilgili tartismay: yonlendirir, 6grencilerin

katilmini saglar.
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“Doldur Bosalt” etkinliginde ogrencilerin sira arkadaslariyla grup halinde
calismasi takip edilir. Ogretmen etkinlik sirasinda sinif icerisinde gezinir ve ilgili
sorulari cevaplandirir.

Ogretici Aktiviteler- 5. Ders

Zaman Ders

“Doldur Bosalt” etkinligine devam edilir. Ogrencilerden
silindirin hacminin koninin hacmine oranini tahmin etmeleri

15 dakika . S . .
ve bu tahminlerini sinifa agiklamalari istenir. Koninin hacim
bagintistyla ilgili sinifta tartisma ortamu olusturulur ve gruplar
fikirlerini paylasirlar.

Asagidaki 6rnek soru sinifa inceletilir. Koninin hacminin
bulunusu bir 6rnek iizerinde goriiliir. Ogretmen sorunun
adimlarini tahtadan anlatir.

Taban gevresi 31,4 om olan koninin yOksekligi 21 cm'dir. Bu koninin

hacmini bulalim:

Taban gevresi = 2.1

314=23,14r=r=5¢cm

10 dakika ) Taban alani =1 . 1= (3,14).5%= 78,5 cm?

Koninin hacmi = taban alan x ylkseklik " (78,:).21 = 649 5 cm?

3

Bu etkinlik ve drnekten sonra 6gretmen dgrencilerin
bulduklar: asagidaki bagintiy1 6zet seklinde tekrar eder.

Bir dik koninin hacmi, es taban ve yiikseklige sahip silindirin
hacminin tigte biridir.

Koninin hacmi= (silindirin hacmi / 3)

15 dakika Problem Cozelim Kuralim etkinligi yaptirilir.
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Yagmurlu ve karll havalarda hava
sicakligi 0°C'nin altina distiil zaman
gatilarda koni seklinde sarlatlar olugur.
Yanda verilen resimdeki catida olugan
{i¢ sarkitin taban yancaplar 6 cm, 7 cm,
9 cm; yilkseklikleri ise 20 cmve 21 cm
ile 30 cm'dir. Buzun 6z kiitlesi
(yogunlugu) 0,918 g/em® olduguna gére
(g sarlatin agirligini bulunuz.

Ogrencilere bu problemi ¢6zmeleri icin nasil bir plan takip
edecekleri sorulur. Siifta bir tartisma ortamu yaratilir. Bu
planlarmi yazmalar1 ve ders sirasinda uygulamalari istenir.
Ogrenciler problemi ¢ozdiigiinde problemin asagindaki cevabi
tahtaya yansitilir, bu cevap goniillii bir 6grenci tarafindan
smifa aciklanir ve 6grencilerden cevaplarini kontrol etmeleri
istenir.

Problemi Anlayalim

Problemde lkoni seklindekl sarkutlann gaplan ile ylkseklikleri ve sarkiti olusturan buzun
yogunlugu ile ilgili digliler verilmistir. Bu g sarkitin agirhklann bulmarmiz isteniyor.

Plan Yapalim

Once koni seklindeki sarkitlann hacimlerini hesaplanz. Hesapladigimiz cm?® cinsinden
hacimler ile buzun &z kitlesini garparak sarkitlann agirhgini buluruz.

Plam Uygulayalim
Koni seklindeki sarkitiarn sekilleri, hacimleri ve kiitleler] asadidadir.

Sekil I
Hacim {3,14).6° . 20 {@3,14).7% . 21 (3,14).9%. 30
n.%h 3 3 s L
3 =753,6 cm® =1077,02 cm® | =2543,4 cm
Kiitle Kiitle " | (1077,02) % (0,918) | 2543,4 x (0,918)
Hacim x yogunluk | (753,6) x (0,918) | =988,70436g |=2334,8412¢
= 691,804 9 =989g ~23369
=882 g

Konirol Edelim
Yapilan islemierin dogrulugunu stratejl kullanarak kontrol ediniz.

Olcme : Ogretmen smif ici tartismayi yonlendirir ve 6grencilerin katilimim saglar.

Ogretmen ogrenciler problem iizerinde cahsirken simif icinde gezinir ve
ogrencilerle ilgilenir. Anlamadiklar yerler ya da sorulari olursa é6grencilere
birebir yardimeci olur.

Ogretici Aktiviteler- 6. ders
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Zaman Ders

Ogrencilerden dik dairesel koninin hacmi ile ilgili Figure
cizilerek coziilebilecek bir problem kurmalar1 ve ¢ozmeleri
beklenir. Bu soruyla 6grencilerin kendilerinin bir problem
olusturmasi ve daha sonra bunu ¢ézmeleri amag¢lanmagtir.
15 dakika Soruyu ¢ozdiikten sonra her 6grenci soru ve cevabini
yanindaki sira arkadasiyla degistirir ve arkadasinin problemini
kontrol eder. Cevabin yanlis oldugunu diisiindiiklerinde
arkadasiyla birlikte sorunun cevabi iizerinde tekrar diisiiniirler
ve anlamadiklar1 yer olursa 6gretmene sorarlar.

Bu kisimdan sonra uygulama sorularina ge¢ilmektedir.
Uygulama sorular1 6grencilerin bu konuyla ilgili 6grendikleri
25 dakika problemlerden olusmustur. Uygulama sorular1 ders saatinde
¢coziilmeye baslanir ( Ek#2) Ders siiresinde yetismeyen
sorular eve ddev verilir. Daha sonra dogrulugu kontrol edilir.

Olcme : Ogretmen dgrenciler problem iizerinde calisirken sinif icinde gezinir ve
ogrencilerle ilgilenir. Anlamadiklar yerler ya da sorulari olursa égrencilere
birebir yardimci olur.

Ogretmenin uygulama sorular sirasinda 6grencilerin aralarinda gezmesi ve onlara
yardimc1 olmasi, kimlerin ne kadar anladiklarini 6lgmesi acisindan 6nemlidir. Her
ogrenci cozme hizi ve seviyesine gore sorulari ¢cozer. Kalan sorularin ev dédevi
olarak coziilmesi istenir. Boylece, daha yavas c¢ozebilen ya da daha yavas anlayan
ogrenciler evde vakit ayirarak diger arkadaslarina yetisebilirler.

Ek#2: Koninin Hacmi ile ilgili Uygulama (MEB, 2009)

1. Asagidaki ABC dik iicgeni AB dik kenar1 etrafinda 180< dondiiriildiigiinde olusan
cismin hacmi ka¢ santimetrekiiptiir?

15em

12em
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2. Bir dik koninin taban alanm1 25 ¢cm’ ve hacmi 100 cm® olduguna gére yiiksekligi kag
santimetrekaredir?

3. Bir dik silindirin i¢ine taban ¢ap1 ve yiiksekliginin uzunlugu silindirin taban ¢apinin ve
yiiksekliginin uzunlugunun yarist olan bir dik koni yerlestiriliyor. Koninin hacminin
silindirin hacmine olan oranini bulunuz.

4. Yiiksekligi 10 cm, taban yaricapt 5 cm. olan dik koni seklindeki bir kaba, bir kenarinin
uzunlugu 5 cm. olan kiip seklindeki kapla ka¢ kez su bosaltilirsa koni seklindeki kap
dolmus olur? ( [[=3 aliniz) ?

5. Asagida yaricapr ve yiikseklik uzunluklart verilen dik konilerin hacimlerinin orani
hakkinda ne soyleyebilirsiniz?
a. r=3cm. b)r=5cm
h=5 cm. h=3 cm

6. Yandaki verileri kullanarak bir problem kurunuz ve ¢oziiniiz. r= 2,5 cm
h=3,5cm

6. Asagida birbiriyle baglantili dogru / yanhs ciimleler verilmistir. Semadaki climlelerde
dogru oldugu belirtilen yargi yanlis, yanls oldugu belirtilen yargi dogru olabilir. Her
bir dogru / yanlis karar sizi farkli ¢ikislara ulastirir ve alacaginiz puani etkiler. Buna
gore asagidaki ¢ikislardan birine ulasiniz.

4) Yangap! 4 cm olan koni
: = g lle tabaninin bir kenar
2) Hacimleri esit olan A uzunlugu 8 om olan bir kare

we B kanilerinin yarigan piramidin ylkseklikleri agit 1. cik
uzunlukiarinin aram Isa koninin hacmi daha ,b,.-" < e
s = s lerglktiir, st
¥o 3 ise ylkssklitderinin gmsa e e
h 5 5
oram m2-=-1 rdur i? ! S .
hg — 8 i - 2. Gikig
S 5) kﬂ.yr:u Iligihanell ve i
o . yukseklifle sahip silindir 3. gilog
1)Taban alanlan ve V' Y. ile koninli hacimieri i
ylkssklik uzuniuklar (5 ~aymdin
esit olan dik koniyle dik = g T
silindirin hacimlgrinin ™)
arani - Lir. 4 . y =™ 4, glkig
bl R . 6) Konl seklinda bir hediye
- en az bogluk kalecak sakilde
dikdBrigenler prizmas: s B Gikg
3) TabiEn yarigap! seklindeki bir kutuya (D
Y. 3em, ylksekini konabilie, > i
\ 15 e olan dik koni .
_ seklindekl yagdaniga Y
5, 4,05 cm?® yag konulur. - 6. qilug

i e 7) Yangap 4 cm ve yiksskigl
e 8 cm ofan dil koninin hacmi 7. ik
LY) w3 alindiginda yakiasik B visR
ToONASZemdwr

~

L 8, gliug
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Unite 5:
Ogretmen: Ozlem Smif seviyesi: 8 | Geometrik Tarih: May 2010
ALBAYRAK Ders: Matematik | Cisimlerde Siire: 2 ders saati
Olcme ve
Perspektif
Konu - Alt konu: Kazanimlar: Arac ve Gerec:

e Geometrik 5. Kiirenin hacim bagintisini kagit, pinpon
Cisimlerin olusturur. topu, makas,
Hacimleri 6. Geometrik cisimlerin hacimleri yapistirici, kum

o Kiirenin ile ilgili problemleri ¢ozer ve
Hacmi kurar. EKler: (Ek#3)
On kosullar:
¢ Silindirde taban, yiikseklik gibi kavramlar Figure iizerinde
gosterebilme

¢ Silindirin hacim bagintisim bilme
¢ Silindirin hacim bagintisim kullanabilme

Ogretici Aktiviteler- 7. Ders

Zaman Ders

Kiirenin hacmini anlamak i¢in gerekli olan dnkosul bilgiler
koninin hacmini bulmak i¢in gerekli 6nkosul bilgilerle

5 dakika aynidir. Bu 6nkosul bilgiler silindirin hacim bagintisi, hacim
formiilii, silindirin temel elemanlar1 ve verilen degerlerle
silindirin hacmini bulma ile ilgili bilgilerdir.

Koninin hacmi 6grenilmeden 6nce bu bilgiler tekrar
edilmistir. Bu yiizden 6gretmen kisaca bu bilgileri 6zetler.

Asagidaki metin ve resim sunum seklinde ekrana yansitilir.
Bu etkinlik okutularak dgrencilere bir cismin dzkiitlesini
bulmak i¢in o cismin agirliginin hacmine boliinmesi gerektigi
aciklanir. Ogrencilere bu islem igin bir kiirenin hacminin
hesaplanmasi gerektigi hissettirilir.

Bu etkinligin cevabuyla ilgili sinifta bir tartigma ortami

10 dakika yaratilir.
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Kiirenin Hacmi

-
'

Ujziim, sadlik ve gifa kaynagidir, Igerisindeki bir
gok vitamin ve mineral, bagigiklik sistemimizin
gliglenmesinde etkili rol oynamaktadir. Gapi
yaklaglk 1 em olan bir tizilm tanesi yaklagik 7g
gelmektedir, Bu (iziim tanesinin &z kiltlesini
hesaplayabllir misiniz?

20 dakika

5 dakika

Ogrencilere asagidaki “Pinpon Topu ve Kutusu” adli etkinlik
yaptirilir. Bu sayede dgrencilerin kiirenin hacim bagmntisini
olusturabilmeleri ve kiirenin hacmini strateji kullanarak
tahmin edebilmeleri amaglanmistir. Ogrenciler sira
arkadaslariyla grup halinde ¢alisirlar.

T ————

Pinpon Topu ve Kutusu

e ve _%T\ » Pinpon topuna tafiet olacak sekilde bir silindir e
Pinpon H.I modeli olugturalim. r_‘
topu ! » Pinpen topunu delersk kumla delduralim. .
elKagt \l * Pinpan topundaki kumu art arda sllindirin igine u

J siaan "'l, bogaltalim.
' ':2 i \'. * Pinpen topunun hacminin, silindirin hacminin
L S kag kat oldufunu tartisiniz.

-‘-Tiﬁréﬁin hacim bagintisim olugturunuz. Bu sonuca nasil ulashifine agiklayimz,

Asagidaki 6rnek soru sinifa inceletilir. Kiirenin hacminin
bulunusu bir 6rnek iizerinde goriiliir. Ogretmen sorunun
adimlarini tahtadan anlatir.

Capi 30 cm olan kiire seklindeki bir akvaryumun yarisina
kadar dolduruldugunda alacagi suyun kag litre oldugunu
pulahm.

Kiirenin hacmi: _g_ .= %, (3,14).15% = 14 130 cm®

‘anm kiirenin hacmi: 14130 : 2 = 7065 cm? = 7,086 dm®
=7,085 L

Bu etkinlik ve drnekten sonra 6gretmen dgrencilerin
bulduklar: asagidaki bagintiy1 6zet seklinde tekrar eder.

Bir koninin hacmi, es taban ve yiikseklige sahip silindirin iicte
biridir.
Koninin hacmi = Silindirin hacmi / 3
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Olcme: Ogretmen ogrenciler gerekli nkosul bilgilerini cevaplarken simf icinde
gezinir ve 6grencilerin cevaplarim kontrol eder. Anlamadiklan yerler ya da
sorulari olursa 6grencilere birebir yardimci olur. Her soru tahtada cevaplandiktan
sonra ozet bir ciimle kurarak cevabi peKkistirir.

Ogretmen derse hazirhk etkinligi sirasindaki sunum ve sorulari ve kiirenin
hacmiyle ilgili problemin cevabiyla ilgili tartismay: yonlendirir, 6grencilerin
katihmini saglar.

“Pinpon Topu ve Kutusu” etkinliginde 6grencilerin sira arkadaslariyla grup
halinde calismasi takip edilir. Ogretmen etkinlik sirasinda sinif icerisinde gezinir
ve ilgili sorularn cevaplandirir.

Ogretici Aktiviteler- 8. Ders

Zaman Ders

Kiirenin hacim formiiliinii 6grendikten sonra problem ¢ozelim
ve kuralim etkinligi yaptirilir:

Problem Cozelim ve Kuralim

v

Camdan yapilmis bir kilre hediye olarak aliniyor. Bir
kenannin uzuniugu 30 cm olan kip seklindek! kutuya
kenuluyor. IKutuda bos kalan kisimlara ise kiirenin zarar

(" . gormemesi igin ambalaj kdplikleri dolduruluyor. Kirenin
\g 52 yangap! 12 cm olduguna gére ambalaj kdpliklerinin hacmini

bulunuz.

Ogrencilere bu problemi ¢6zmeleri icin nasil bir plan takip
edecekleri sorulur. Siifta bir tartisma ortamu yaratilir. Bu

15 dakika planlarini1 yazmalar1 ve ders sirasinda uygulamalari istenir.
Ogrenciler problemi ¢ozdiigiinde problemin asagindaki cevabi
tahtaya yansitilir, bu cevap goniillii bir 6grenci tarafindan
smifa aciklanir ve 6grencilerden cevaplarini kontrol etmeleri
istenir.
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Problemi Anlayalim
Yaricapi 12 cm olan kilre geklindeki hedye, bir kenarinin uzu
geklindeki kutuya konmus. Camdan yapiimis kiirenin zarar gh
ambalg] képUikleriyle doldurulmus. Ambalaj képiiklerinin hag

Plan Yapalim

Ambala] kpiiklerinin hacmini bulmak igin kiip seklindeki kuty
hacmini glkarmamiz yeterlidir.

nlugu 30 ey gy
rmemesi jgin bogl
mi soruluyor,

1 ki
Uklay

nun haemingen kilranjy
Plam Uygulayalim

Krenin haomi; 4- 1= (3,14). (12 = 7234,66 om®

Kiiptin hacmi; (30)° = 27 000 cm?

Ambala] kdplklerinin hacmi: 27000-7234,56=19765,44 om?

Kontrol Edelim

Yapilan Islemin dogrulugunu kontrol ediniz,

10 dakika

Ogrencilerden kubbe, 20 m, alan, hacim verilerini kullanarak
kiire ile ilgili bir problem kurmalar1 ve ¢6zmeleri beklenir. Bu
soruyla dgrencilerin kendilerinin bir problem olusturmasi ve
daha sonra bunu ¢ozmeleri amaglanmistir. Soruyu ¢ozdiikten
sonra her 6grenci soru ve cevabini yanindaki sira arkadasiyla
degistirir ve arkadasinin problemini kontrol eder. Cevabin
yanlis oldugunu diisiindiiklerinde arkadasiyla birlikte sorunun
cevabi iizerinde tekrar diisiiniirler ve anlamadiklar: yer olursa
O0gretmene sorarlar.

15 dakika

Bu kisimdan sonra uygulama sorularina ge¢ilmektedir.
Uygulama sorular1 6grencilerin bu konuyla ilgili 6grendikleri
problemlerden olusmustur. Uygulama sorular1 ders saatinde
¢coziilmeye baslanir ( Ek#2) Ders siiresinde yetismeyen sorular
eve 0dev verilir. Daha sonra dogrulugu kontrol edilir.

Olcme : Ogretmen smif ici tartismay yonlendirir ve 6grencilerin katilimim saglar.

Ogretmen ogrenciler problem iizerinde cahsirken simif icinde gezinir ve
ogrencilerle ilgilenir. Anlamadiklar yerler ya da sorulari olursa égrencilere
birebir yardimeci olur.

Ogretmenin uygulama sorular sirasinda 6grencilerin aralarinda gezmesi ve onlara
yardimci olmasi, kimlerin ne kadar anladiklarini 6l¢mesi acisindan 6nemlidir. Her
ogrenci cozme hiz1 ve seviyesine gore sorulari ¢cézer. Kalan sorularin ev 6devi
olarak coziilmesi istenir. Boylece, daha yavas cozebilen ya da daha yavas anlayan
ogrenciler evde vakit ayirarak diger arkadaslarina yetisebilirler.
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Ek#3: Kiirenin Hacmi ile ilgili Uygulama (MEB, 2009)

1.

2.

6.
7.

Biiyiik cemberinin ¢evresi 66 m. olan bir kiirenin hacmini ve yiize alanin1 bulunuz.

Asagidaki yaricapr 5 cm, yiiksekligi 34 cm olam dik silindir seklindeki fanusa, biiytik
dairesinin yaricap: 4 cm olan dort adet kiire seklinde mavi bilye yerlestiriliyor. Fanus
icinde kalan bosluga ise beyaz renkli boncuklardan doldurularak masa siisii
olusturulmak isteniyor. Beyaz boncuklar kac¢ santimetrekiip yere yerlesecektir? (] [=3)

r=4 cm, r, = 8cm, misket, terazi verilerini kullanarak uygun bir problem kurarak
¢Ozimiinii yapiiz.

Asagida ayni kalitede kiire seklindeki elmalarin boyutlar1 ve her gruba 6denecek tutar
yazilmistir. Karli bir aligveris yapmak agisindan hangi elma grubunu tercih edersiniz?
Neden?

£
_W_ 1YTL
{‘G;i rh Lo s50m

@9)
;_éjt’g_'_ cm

Asagidaki resimde kiire seklindeki bir kavunun yarisina ait kesit verilmistir. Kavunun
kabuklu iken yaricapi 11 cm, kabugu soyuldugunda ise yarigcapt 10 cm’dir. Yarin
kavun Figurede gosterildigi gibi tepesinden 20¢ lik agilarla dilimlere ayrilacaktir. Buna
gore (J[=3):

a) Yarim kavun kag dilime ayrilmis olur?

b) Yarmm kavunun hacmini bulunuz.

¢) Kabuksuz servis edilen bir kavun diliminin hacmini hesaplayiniz.

d) Bu kavun tiim olsaydi kabuklar1 ka¢ cm’® olurdu?

Yaricaplar1 orami 3/5 olan iki kiirenin hacimlerinin orant bulunuz.
Asagida birbiriyle baglantili dogru / yanlis ciimleler verilmistir. Semadaki ciimlelerde
dogru oldugu belirtilen yargi yanlis, yanhs oldugu belirtilen yargi dogru olabilir. Her
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bir dogru / yanlis karar sizi farkli ¢ikislara ulastirir ve alacaginiz puani etkiler. Buna
gore asagidaki ¢ikislardan birine ulasiniz.

4} |kl klirenin yarigap

uzunfuldari arani % Ise _ logikig
; 1 (Dy
2) Kiireyl olusturan es hacimleri oram 355" dir. =t
leonilerin yarcapl ayni . S
zamanda kireninde .~ ¥,
yancapini olugturur. ™ 2, ¢lkis

/ o~ 5)Bir kilrenin yaru = - 3uclk
4 %) u}zunluiju bilinl}:ﬂrsg:gar:ﬂ (D L
= o hesaplanabilir. - =
1) n tane koninin (0
hacminden harsket y Y.
ederek kirenin ~ 4. gikig
hacminl bulabiliriz.
b 8) Klranin hacmi, yars T |
\ u}zumugu ile d ruynra‘l;'l?m Dy S, Fin g
3) Yarigaplan ayni olarak arlar ya da azalr. _~~
¥ olan bir silindir lle _ B
'\\ kirenin hacimler D Y\
\ nmnl%'dir / 6. ¢cikis
N . SR— 7) Birinin var uzunlugu
", .. diferinin iﬂ&f}?uzunlu u- - T.clkig
(Y.} nun3 kat olan kilrelarin -
=" hacimleri farki 7'dir. -~

T
;\p\‘ 8, clkis
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APPENDIX H: INSTRUCTION INTEGRATED WITH HISTORY OF
MATHEMATICS -LESSON PLAN

. Suf . Tarih: May
Ogretmen: seviyesi: 8 Unite 5: Geometrik | 2010
Ozlem ALBAYRAK Ders: ) Cisimlerde Ol¢cme | Siire: 3 ders
Matematik | V¢ Perspektif saati
Konu — Alt konu: Kazanimlar: Arac ve Gerec:
o Geometrik 7. Dik piramidin hacim kagit, cetvel,
Cisimlerin bagintisini olusturur. makas, bant,
Hacimleri 8. Geometrik cisimlerin kum
Dik hacimleri ile ilgili
© Pi‘rami din problemleri cozer ve Ekler: (Ek#1),
Hacmi kurar. (Ek#2), (Ek#3),
(Ek#4), (EKk#5),
On kosullar:
¢ Prizmalarda taban, yiikseklik gibi kavramlar Figure iizerinde
gosterebilme

¢ Prizmalarin tabanlarina gore isimlendirildiklerini bilme
¢ Prizmalarin hacim bagintilarini bilme
¢ Prizmalarin hacim bagintilarimi kullanabilme

Ogretici Aktiviteler- 1. ders

Zaman
Ders

Piramitlerin hacmini anlamak icin gerekli olan 6nkosul
bilgiler su sekilde pekistirilir:

Ogrencilere verilmis olan “Pretest- Volume” (TVpre) de
uygulama konulariyla ilgili 6nkosul bilgileri sorgulayan
sorularin oldugu ikinci kistmdan piramitlerle ilgili 6nkosulu
15 dakika olan sorular smifta cevaplandirilir.

Boylece 6grenciler piramitlerin hacmini 6grenebilmek i¢in
gerekli olan prizmalarin hacim bagintisi, hacim formiili,
prizmalarin temel elemanlar1 ve verilen degerlerle
prizmalarin hacmini bulma ile ilgili 6nbilgilerini
pekistirmis olurlar.
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10 dakika

Ogretmen her soru icin istekli bir 6grenciyi tahtaya kaldirir
ve ilgili sorular ¢oziiliir. Bu yolla tiim sinifin eksik
bilgilerini gidermeleri saglanir.

Asagidaki metin ve resim sunum seklinde ekrana yansitilir.
Ekrandaki metin okutularak sorunun cevabiyla ilgili smifta
bir tartisma ortami olusturulur.

Bu yapinin hacmini hesaplayabilmek icin dik piramidin
hacim bagintisina ihtiya¢ oldugu hissettirilir. Bu bagmtiy1
olusturmak icin de prizmalarin hacim bagintisindan nasil
yararlanilabilecegi sorulur.

Misirda en ¢ok bilinen piramitler Gize bolgesinde
bulunmaktadir. Asagida goriilen resim bu piramitlerden
birine aittir. Taban alan1 4500 m’, yerden yiiksekligi 22,76
metredir olan bu yapmin hacmi yaklasik olarak kag
metrekiiptiir?
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Matematik tarihi dahil edilerek giris etkinligi olarak
ogrencilere asagidaki sorular sorulur:

Cevremizde piramitleri bir¢ok yerde gorebiliriz. Bunlara
ornekler nelerdir?

Yapi olarak bilinen en meshur piramitler nerededir?
(Misir)

Misirlilarin bundan binlerce yil 6nce bugiin hala
kullandigimiz bir¢cok temel matematik ve geometri bilgisini
bildiklerinden bahsedilir.

(Bu konudaki sunum gosterilir. Ilgi cekmek igin sunumda
Misir piramitleriyle ilgili genel bilgi verilir.) (Ek#1)

Sunumdan sonra asagidaki soru sorulur:

Sizce, Misirhilar, ilkel geometri bilgisi diyebilecegimiz,
ama bugiinkii geometrinin temel bilgilerini, hangi
ithtiyaglar1 sonucu ortaya koymuslardir? Yani geometriye
neden ihtiya¢ duyulabilir?

(Ipucu verilmesi gerekir!)
¢ Burada geometrinin hangi alanlarda etkili
oldugunu diisiinebiliriz.
¢ Geometri tarihte neden 6nemli olabilir?
¢ Geometri tarihte nerelerde, hangi islerde
kullanilabilir. (sunumla paralel tartisma
yontemi- derse ilgi cekme)

15 dakika

Bu sorularin cevaplariyla paralel olarak geometri ve ilgili
konu olan hacim kavraminin ortaya ¢ikisiyla ilgili sunum
gosterilir. (Ek#2)

Isleyecegimiz konu olan piramidin hacmi ve koninin hacmi
ile ilgili bilgileri ilk kez Oklit’in verdiginden bahsedilir ve
Oklit’in hayatiyla ve calismalaryla ilgili bir sunum
izlettirilir. ( Ek#3)

Oklit’in “Elementler” adli kitabi, piramit ve koninin
hacminin bulunmasi ile ilgili bilgiler icerdiginden
bahsedilir. O giinlerde prizmanin ve silindirin hacmi
bilindigi, Oklit’in, bu bilgileri kullanarak prizma ve koninin
hacminin bulunmasi ile ilgili bilgiler verdigi anlatilir.

.

Olcme : Ogretmen 6grenciler gerekli 6nkosul bilgilerini cevaplarken simf icinde
gezinir ve 6grencilerin cevaplarim kontrol eder. Anlamadiklan yerler ya da
sorular1 olursa 6grencilere birebir yardimci olur. Her soru tahtada
cevaplandiktan sonra 6zet bir ciimle kurarak cevabi pekistirir.
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Ogretmen derse hazirhk etkinligi sirasidaki sunum ve sorular ile ilgili
tartismay1 yonlendirir. Konuyla ilgili matematik tarihi bilgileri vererek
ogrencilerin derse olan motivasyonlarim arttirir.

Ogretici Aktiviteler- 2. Ders

Zaman

Ders

30 dakika

Ogrencilerin derse kars1 ilgi ve motivasyonlarini arttirici
bilgiler verdikten sonra asagidaki “Kum Piramit” etkinligi
yaptirilir. Bu sayede dgrencilerin kendilerini tarihteki bir
matematik¢inin yerine koyup dik piramidin hacim
bagintisini olusturabilmeleri ve dik piramidin hacmini
strateji kullanarak tahmin edebilmeleri amag¢lanmistir.
Ogrenciler sira arkadaslariyla grup halinde calisirlar.

Etkinlikten Once asagindaki 6gretmen tarafindan asagidaki
yonlendirme verilir:

Simdi kendimizi Oklit’in yerine koyalim ve “Kum Piramit
“ etkinligini yapalim. Bakalim Oklit” in “Elementler” adl
kitabinda piramidin hacmi ile ilgili buldugu sonuca
ulasabilecek miyiz?

Kum Piramit

yandaki tabanlan ve yvilkseklikieri es |
olan kare piramit ve acik kare prizma I o

agimimiarm kagida gizelim ve i
keselim. i
MNoktal yvarlerden ige lkvinp {

kenariarnin bantla yapistiralim.
Tabamindan delik agtigimiz piramidi
kum ile dolduralim. |
Piramitieki kumu prizma meodelinin igine aktaralim. — SN _ S
Prizma dolana kadar bu islemes devam edsalim.

Prizmay doldurma iglemini kag kez yaptdimz agikiayinz. P
Prizmanin hacminin piramidin hacmine cranim tahmin =
ediniz. Tahminizi nasil yapti@inz agiklayiniz.

Yaphdinz iglemlere dayanarak piramit igin hacim bagimbsm S
nasil olugturursunuz? Tarkginz, =

Bu etkinlikten sonra dgrencilerden prizmanim hacmini
piramidin hacmine oranin1 tahmin etmeleri ve bu
tahminlerini sinifa agiklamalari istenir. Piramidin hacim
bagintistyla ilgili sinifta tartigma ortami olusturulur ve
gruplar fikirlerini paylasirlar.

Ogretmen 6grencilerin cevaplarini aldiktan sonra Oklit’in
kitabindaki sonucu sinifla paylasir:
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Dik piramidin hacmi, kendisine es tabana ve
yiikseklige ait dikdortgenler prizmasinin iicte

biridir.

Oklit bu konuyla ilgili formiil olusturmamustir,
yalnizca yukaridaki bagmtidan bahsetmistir.
Prizmanm hacim bagintisini kullanarak bir formiil
olusturacak olursak asagidaki gibi olur:

Dik piramidin hacmi: ( taban alan1 X yiikseklik ) / 3

10 dakika

Asagidaki 6rnek soru sinifa inceletilir. Piramidin hacminin

bulunusu bir drnek iizerinde goriiliir. Ogretmen sorunun

adimlarin1 tahtadan anlatir.

L =N
e

vandaki dik piramidin tabam eskenar, yanal ylzleri
ise ikizkenar iggensel bbigelerden olusmalkiadir.
Tabanin bir kenan 8 cm, ylksekligi 15 cm, olan

bu piramidin hacmini bulalim.

Piramidin hacmi, taban alan) ile ylikseklik uzunlugu
nun garpinnin dgte biridir. Tabannin bir kenar!
8 cm olan eskenar Uggensel bdlgenin alamn

I_-Eesap!ayallm;
Once eskenar liggenseal b&lgenin ylkseklik

8cm Bem uzunlugunu Pisagor bagintisim kullanarak bulalim

h h2=82-42
h?=64-16
h?=48
I h=av3
10 Ao Taban alan: &b _84v3_j6vF em?
2 2

Piramidin hacmi: L""jﬁ:ﬁuﬁ cm®  bulunur.

Olcme : Kum piramit etkinliginde 6grencilerin sira arkadaslariyla grup halinde
calismasi takip edilir. Ogretmen etkinlik sirasinda sinif icerisinde gezinir ve ilgili

sorulari cevaplandirir.

Ogretmen smif ici tartismay: yonlendirir ve 6grencilerin katihmim saglar.

Ogretici Aktiviteler- 3. ders

Zaman

Ders
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Bu etkinlikten sonra papiriis seklindeki ¢calisma kagidi
ogrencilere verilir. Tarihi bir belge olan Moscow
papiriisiinde yer alan problemi, problem ¢6zelim ve kuralim
etkinligi olarak yapmalar1 beklenir. (Ek#4)

15 dakika Ogrencilere bu problemi ¢6zmeleri icin nasil bir plan takip
edecekleri sorulur. Simifta bir tartisma ortamu yaratilir. Bu
planlarmi yazmalar1 ve ders sirasinda uygulamalari istenir.
Ogrenciler problemi ¢6zdiigiinde problemin cevabi tahtaya
yansitilir, bu cevap goniillii bir 6grenci tarafindan smifa
aciklanir ve dgrencilerden cevaplarini kontrol etmeleri
istenir.

Ogrencilerden dik piramidin hacmini ile ilgili tarihle
iliskilendirerek ve sekil c¢izerek bir problem kurmalar1 ve
cozmeleri beklenir.Bu soruyla 6grencilerin kendilerinin bir
problem olusturmasi ve daha sonra bunu ¢ozmeleri ve bu
sirada da tarihle iligkilendirerek problemi kendileri i¢in

15 dakika daha eglenceli hale getirmeleri amaglanmustir.

Soruyu ¢ozdiikten sonra her 6grenci soru ve cevabini
yanindaki sira arkadasiyla degistirir ve arkadasinin
problemini kontrol eder. Cevabin yanlis oldugunu
diistindiiklerinde arkadasiyla birlikte sorunun cevabi
tizerinde tekrar diisiiniirler ve anlamadiklar1 yer olursa
Ogretmene sorarlar.

Bu kisimdan sonra uygulama sorularina ge¢ilmektedir.
Uygulama sorular1 6grencilerin bu konuyla ilgili

10 dakika ogrendikleri problemlerden olusmustur. Uygulama sorulari
ders saatinde ¢oziilmeye baslanir (Ek#5) Kalan sorularin
¢Oziimiine bir sonraki ders saatinde devam edilecegi
sOylenir.

Olcme : Ogretmen dgrenciler problem iizerinde calisirken sinif icinde gezinir ve
ogrencilerle ilgilenir. Anlamadiklar yerler ya da sorulari olursa é6grencilere
birebir yardimci olur.

Ogretmenin uygulama sorulan sirasinda 6grencilerin aralarinda gezmesi ve
onlara yardimci olmasi, kimlerin ne kadar anladiklarim 6l¢mesi agisindan
onemlidir. Her 6grenci ¢6zme hiz1 ve seviyesine gore sorulari ¢ozer.
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Ek#1: Masir piramitleri Sunumu (Misir Piramitleri, 2011)

Misir Piramitleri, Misir’da yer alan eski piramit sekillerde yapilardir.
Misir’da 100’den fazla piramit vardir.

Piramitlerin ¢cogu Eski Krallik Donemi'nden Orta Krallik Donemi’ne kadar
firavunlari mezari i¢in inga edilmistir.

Bilinen en eski piramit 3. Hanedan doneminde insa edilen Basamakl
Piramit’tir.

Ayrica bu yapilar diinyanm en eski sekilli taslardan insa edilmis yapisidir.
En ¢ok bilinen piramitler Gize’de bulunmusgtur.

Birkac¢ Gize Piramidi insa edilmis en biiyiik yapilardandir.

Gize Piramitleri’nin en biiyligii olan Keops Piramidi su ana kadar zarar
gormeden ayakta duran, Diinya’nin Yedi Harikasi’'ndan biri olarak
goriilmektedir.

Ek# 2: Geometri ve Hacim Kavraminin Tarihiyle ilgili Sunum (Donmez, 1986)

Geometrinin “yer 0lgme” (geo: yer, metr: Olciim) anlami aslinda tarihin
derinliklerinde geometrinin tasidig: anlamdir.

Insanoglu toprak ile karsilastiginda ondan yararlanmaya, ona sahip olmaya
baslamustir.

Bu durumda matematigin M.O. 3000 -2000 yillar1 arasinda Misir ve
Mezopotamya’da basladigini sdyleyebiliriz.

Heredot’a ( M.O. 485-415) gore, matematik Misir’da baslamistir.

Misir topraklarmin yiizde 97 si tarima elverisli degildir; Misir’a hayat veren,
Nil deltasini olusturan yiizde iicliik kisimdir.

Bu nedenle, bu topraklar son derece degerlidir.

Oysa, her sene yasanan Nil nehrinin neden oldugu taskinlar sonuncunda,
toprak sahiplerinin arazilerinin hudutlar1 belirsizlesmektedir.

Toprak sahipleri de sahip olduklar1 toprakla orantili olarak vergi 6dedikleri
icin, her taskindan sonra, devletin bu islerle gorevli “geometricileri” gelip,
gerekli Olctimleri yapip, toprak sahiplerine bir 6nceki yilda sahip olduklari
toprak kadar toprak vermeleri gerekmektedir.

Heredot geometrinin bu Olciim ve hesaplarin sonucu olarak olugmaya
basladigini soylemektedir. Bu gayretler devam ettikce geometri gelismistir.
Hacim kavrami pratik kullamima olanak saglamasmdan otiirii yiizyillar
boyunca 6nemli bir konu olmustur. Misirlilar bu konuda dnciidiirler.
Piramitlerin insas1 onlarin geometrik fonksiyonlarla olan tanigikliklarina bir
kanittir. Bunun disinda Moscow papiriisiinde 25 pratik soru vardir.
Bunlardan 14 numaral olan kesik piramidin hacminin bulunmasiyla ilgili
formiildiir.

Misirlilar geometri konusunda 6ncii olmalarina ragmen ve hacim kavramina
asma olmalarina ragmen Misir geometrisinde genel bir formiil anlayisi
yoktur. Geometri problemlerinin ¢Oziimii yalnizca 0zel hallerin ele
alinmasindan ibarettir.
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e Eski Yunanlhlar, Eski Misir yorelerini uzun yillar dolagsmiglar. Bu yoreleri
ilk dolasan ve Eski Yunan'in ilk bilgini (bilgesi) sayilan Thalestir (M.O. 640
-548).

e Thales'ten sonra Pisagor'un ve Oklid'in bu yo6releri uzun yillar dolastiklar:
tarihi bir gercektir.

e Bu bilginler, buralardan elde ettikleri geometri bilgilerini almislardir ve
geometriyi sistemli ispatlara dayanan miistakil bir bilim haline
getirmislerdir.

e Eski Yunanhlar'm basarisi, geometriyi sistemlestirip, 6zel bir matematik
dali haline getirmis olmalaridir.

¢ Yunanh bir bilgin olan Euclid, geometriye yaptigi caligmalarindan otiirii
geometrinin babasi olarak bilinir.

Ek# 3: Oklit’in Hayati ve Cahsmalari ile ilgili Sunum (Struik, 2002)

e Oklit (M.O. 365-300)

e Misir’n Iskenderiye sehrinde dogdu.

e “Temel Ogeler ya da Elementler” adli yapitiyla, son zamanlara dek
gecerliligini koruyan matematigin temellerini atmisti. Bu geometri halen
lise 6grencilerine okutulmaktadir.

e Oklit, kendinden ©nce gelenlerin eserleriyle kendi 6z yapitlarmi da
derleyerek, bugiin Oklit geometrisi adiyla bilinen geometriyi, aksiyomlarina
dayandirarak gelistirmistir.

o iskenderiye’de 6nemli bir matematik okulu acmis ve burada matematik
dersleri okutmustur.

e Kendisinden once ispat edilen teoremleri toplayarak bir derleme kitab:
yazmuastir.

e Zamamn krali olan 1. Batlamyus, Oklit’in bu okulunu ziyaret etmistir.
Herhalde Oklit’in anlatigi matematik derslerini anlayamamis veya
anlagilmas1 ona zor gelmis. Oklit’e matematigin 6gretimini ve 6grenimini
kolaylastiracak yontemler bulunmasmi emretmek istemis. Herkese boyun
egmeyen bu gercek alim, tarihe gecen soziiyle, “Ilim icin kral yolu yoktur.”
diyerek karsilik vermistir.

e Geometriyi ispat ve aksiyomlara dayali bir dizge olarak isleyen 13 ciltlik
kitab1 “Elementler” bu alandaki ilk kapsamli ¢caligmayda.

¢ Kendinden Onceki Tales, Pisagor, Platon, Aristoteles gibi matematik¢i ve
geometricilerin caligmalarmi temel alan Oklid’in bu yapiti, iki bin yil
boyunca 6nemli bir bagvuru kaynagi olarak kullanilmistir.

e Oklid’in her ©nermeyi daha onceki ©nermelerden g¢ikarma yontemi,
kendisine atfedilen “geometrinin babas1” soziinii de hakli kilar.

e Kitapta yer alan aksiyomlara, teoremlere ve ispatlara dayanan sentez
yontemlerinin Bat1 diisiincesi iizerindeki etkisinin Incil’den sonra ikinci
sirada yer aldigi soylenir.

e Oklid geometrisi 19. yiizyilin basina kadar rakipsiz kaldi. Hatta 20.
yiizyilin ortalarma kadar bile orta dgretimde geometri, Oklid'in 6gelerine
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bagl olarak okutuldu.Bu kitap hi¢cbir devirde alisilmamis bir duruluk ve
kesinlikle kaleme alinmustir.
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Ek#4: Piramidin Hacmi ile Ilgili Moscow Papiriisiinde Yer Alan Soru

MOSCOW PAPIRUSU

ind Papiriisii kadar meshur olmasa da Misirlilar doneminden kalma bir baska pap
scow Papiriisii olarak bilinen papiriistiir. Bu papiriiste de giinliik uygulamalart icer
adet problem vardir. Bu problemler arasinda ekmek ve bira ile ilgili oranlara iliskin ol;
~ ilgi ¢ekicidir. Bu 25 problem arasinda 6zellikle 14. sii o devirde Misir matematigin
' ulastig1 noktay1 gdstermesi agisindan ¢ok onemlidir.

5
ar

.

Moscow Papiriisiiniin 14. Problemi: Alt taban kenari 4 br, iist taban kenari1 2 br,
yiiksekligi de 6 br olan bir tepesi kesik kare piramidin hacmini bulalim.
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Ek#4: Piramidin Hacmi ile ilgili Moscow Papiriisiinde Yer Alan Soru (Devam)
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Ek#5: Piramidin Hacmi ile Tlgili Uygulama (MEB, 2009)

8.

10.

11.

12.

13.

14.

Tabam diizgiin altigensel bolgeden olusan dik piramidinin cisim yiiksekligi 10 cm ve
bir kenarinin uzunlugu 5 cm olduguna gore hacminin ka¢ santimetrekiip oldugunu
bulunuz.

Bir dik kare piramidin yiizey alan1 192 cm?, taban alan1 144 cm® ise hacmini bulunuz.

Yiikseklik uzunlugu tabanmin bir kenarinmm uzunlugunun ii¢ kati olan kare dik
piramidin hacmini harfli ifadeler kullanarak yaziniz.

Dikdértgen dik piramidin boyutlari, a=3,8 cm, b= 6,3 cm, h=9,1 cm’dir. Bu piramidin
hacmini tahmin ediniz. Tahmini buldugunuz sonugla karsilagtirniz.

/]
A

Asagidaki sekilde verilen kare dik piramit seklindeki depoya 300 m’ bugday
konuldugunda deponun yaris1 dolmustur. Depoda daha once ka¢ metrekiip bugday
vardir?

Asagidaki degerleri ve kelimeleri kullanarak bir problem kurunuz ve ¢oziiniiz.

a=6m.
b=8 m.

Asagida birbiriyle baglantili dogru / yanlis ciimleler verilmistir. Semadaki ciimlelerde
dogru oldugu belirtilen yargi yanhs, yanhs oldugu belirtilen yargi dogru olabilir. Her
bir dogru / yanlis karari sizi farkli ¢ikislara ulastirir ve alacaginiz puani etkiler. Buna
gore asagidaki ¢ikislardan birine ulasiniz.
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2} Taban alam ve yan
Eﬁzlari clusturan
Eensel balgelarin
Kﬁ! Lillklar Bllinen bir
e piramidin bacmi
hesaplanabilir,
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T
1)Taban alam ile
yikseklikleri es olan
Iramit ile prizmanin
E:aclmleri aynidir.
N 3) Didzgin alt
N tzglin altigan
A =1 amicﬂn hacmini
3] eskenar Oegen
piramidin hacminden
ararianarak
N Bulabiliriz,
\‘-\
K
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Ogretmen: Ozlem Smf Seviyesi: 8 I(J}l;(l)ﬁft:rik ;3; (l)h: May
ALBAYRAK Ders: Matematik | i jerde Olcme | Siire: 3 ders
ve Perspektif saati
Konu - Alt konu:
¢ Geometrik Kazanimlar: Arag ve Gerec:
Cisimlerin 9. Dik dairesel koninin hacim kagit, pergel,
Hacimleri bagintisini olusturur. makas, cetvel,
o Dik 10. Geometrik cisimlerin hacimleri | yapistirici, kum
Dairesel ile ilgili problemleri ¢ozer ve
Koninin kurar. EKler: (Ek#6)
Hacmi
On kosullar:

e Silindirde taban, yiikseklik gibi kavramlan sekil iizerinde gosterebilme
¢ Silindirin hacim bagintisim bilme
¢ Silindirin hacim bagintisim kullanabilme

Ogretici Aktiviteler- 4. ders

Zaman

Ders

15 dakika

15 dakika

Piramitlerin hacmi ile ilgili uygulama sorularma (Ek#5)
devam edilir.

Koninin hacmini anlamak i¢in gerekli olan dnkosul bilgiler
su sekilde pekistirilir:

Ogrencilere verilmis olan “Pretest- Volume” (TVpre) de
uygulama konulariyla ilgili 6nkosul bilgileri sorgulayan
sorularin oldugu ikinci kisimdan koni ile ilgili dnkosulu olan
sorular sinifta cevaplandirilir. Boylece 6grenciler koninin
hacmini 6grenebilmek i¢in gerekli olan silindirin hacim
bagintisi, hacim formiilii, silindirin temel elemanlar1 ve
verilen degerlerle silindirin hacmini bulma ile ilgili
onbilgilerini pekistirmis olurlar. Ogretmen her soru igin
istekli bir 6grenciyi tahtaya kaldirir ve ilgili sorular ¢oziiliir.
Bu yolla tiim smifin eksik bilgilerini gidermeleri saglanir.
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10 dakika

Asagidaki metin ve resim sunum seklinde ekrana yansitilir.
Bu etkinlik okutularak dgrencilerden bir dondurma kiilahinin
boyutlarini tahmin etmeleri ve bu tahmin dogrultusunda
kiilahin hacmini hesaplamalar1 beklenir. Bu etkinligin
cevabiyla ilgili sinifta bir tartigma ortami yaratilir.

Dondurma kiilahinin hacmini hesaplayabilmek i¢in dik
dairesel silindirin hacim bagintisina ihtiya¢ oldugu
hissettirilir. Bu bagintiy1 olusturmak i¢in de silindirin hacim
bagintisindan nasil yararlanilabilecegi sorulur.

Tarlhi gok eski zamanlara dayanan
dondurma, insanlann serinlemek,
ferahlamal ve mutlu olmak igin kar, gesitli
meyveler ve bal kansimindan elde ettikleri
bir yiyecekti. Glinlim{izde siit ve
meyvelarden hazirlanan dondurmalar
genellikle kilahlarla servis edilir,

lgine konan dondurmanin erlylp adzina
kadar doldurdugu bir dondurma kilahimin
haemini hesaplaya bilirmisiniz?

Olcme :

Ogretmenin uygulama sorular sirasinda égrencilerin aralarinda gezmesi ve onlara
yardimci olmasi, kimlerin ne kadar anladiklarini 6l¢mesi acisindan onemlidir. Her
ogrenci cozme hiz1 ve seviyesine gore sorular cozer. Kalan sorularin ev 6devi olarak
coziilmesi istenir. Boylece, daha yavas cozebilen ya da daha yavas anlayan 6grenciler
evde vakit ayirarak diger arkadaslarina yetisebilirler.

Ogretmen ogrenciler gerekli 6nkosul bilgilerini cevaplarken simf icinde gezinir ve
ogrencilerin cevaplarini kontrol eder. Anlamadiklar yerler ya da sorulari olursa
ogrencilere birebir yardimci olur. Her soru tahtada cevaplandiktan sonra 6zet bir
ciimle kurarak cevabi peKkistirir.

Ogretmen derse hazirhk etkinligi sirasimdaki sunum ve sorulari ve koninin hacmiyle
ilgili problemin cevabiyla ilgili tartismay1 yonlendirir, 6grencilerin katilhmini saglar.
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Ogretici Aktiviteler- 5. ders

Zaman

Ders

30 dakika

Ogretmen etkinlige baslamadan asagidaki aciklamay1 yapar:
Onceki dersimizde 6grendigimiz gibi Oklit, “Elementler”
adli kitabinda piramidin hacmiyle ilgili bilgilerin yani sira
koninin hacminin bulunmasiyla ilgili de bilgi vermistir.
Bildigimiz gibi, o giinlerde prizmanin ve silindirin hacmi
bilinmekteydi. Oklit, bu bilgileri kullanarak prizma ve
koninin hacminin bulunmasi ile ilgili bilgiler vermistir.

Ogrencilere asagidaki etkinlik yaptirilir. Bu sayede
ogrencilerin kendilerini tarihteki bir matematik¢inin yerine
koyup dik dairesel koninin hacim bagintisini
olusturabilmeleri ve koninin hacmini strateji kullanarak
tahmin edebilmeleri amaglanmigtir

Ogretmen asagidaki yonlendirmeyi yapar:

Asagidaki etkinlikte de Oklit’e koninin hacmini bulmasinda
yardim edelim. Bakalim “Elementler” adl1 kitabindaki
koninin hacmi ile ilgili buldugu sonuca ulasabilecek miyiz?

- : -
L TR
.
K&’ -:_—-—;-:\m Doldur Bogalt
! KA 1\". Kagt, pergel, makas, cetvel ve yapistirics kullanarak o3 taban
| .nge‘ ".“I'w &g yikseklikte dik dairesel koni ve dik silindir modeller Olustllrﬂ::n
| aMakas | '.a: Silindir modelini kum ile tamamen dolduralim. ]

u Gkl "H Sf!trlldfrdekl Kumdan, koni modelini dolduracak kadar kum ektaralm
| =Yapigtrcr ".I" Bu igleme silindir bogalincaya kadar devam edelim.
s, w|‘|| Sllindirdeki kumla konlyl kag kez doldurdunuz?
pe— Eg taban ve eg ylikseklii koninin hacminin, dik silindirin hasiin

ofan oranini bulunuz. Nasil buldugunuzu agiklayinz,
IKoninin hacim bagintisini nasil olugturursunuz? Tartisiniz,

Bu etkinlikten sonra dgrencilerden silindirin hacminin
koninin hacmine oranimi tahmin etmeleri ve bu tahminlerini
smifa aciklamalar istenir. Koninin hacim bagmtisiyla ilgili
smifta tartigma ortami olusturulur ve gruplar fikirlerini
paylasirlar.

Ogretmen 6grencilerin cevaplarini aldiktan sonra Oklit’in
kitabindaki sonucu sinifla paylasir:

Dik koninin hacmi, kendisine es tabana ve yiikseklige ait

silindirin hacminin iicte biridir.
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Oklit bu konuyla ilgili formiil olusturmamustir. Silindirin
hacim formiiliinii kullanarak bir formiil olusturacak olursak
sOyle olur:

Koninin hacmi: ( taban alan1 X yiikseklik ) /3 = (erth) /3

10 dakika

Asagidaki 6rnek soru sinifa inceletilir. Koninin hacminin
bulunusu bir 6rnek iizerinde goriiliir. Ogretmen sorunun
adimlarini tahtadan anlatir.

o~

Taban gevresl 31,4 cm ofan koninin yilksekligi 21 em'dir. Bu koninin
hacmini bulalim:

Taban cevresi = 2m.r
314=2@314)r=r=5¢cm

Taban alani =1 . °= (3,14).52= 78,5 cm?

Koninin hacri = taban alsm;3 X yikseklik _ (78,:)21

=549,5cm?

Bu etkinlik ve drnekten sonra 6gretmen dgrencilerin
bulduklar: asagidaki bagintiy1 6zet seklinde tekrar eder.

Dik koninin hacmi, eg taban ve yiikseklige sahip silindirin
hacminin iigte biridir.
Koninin hacmi = silindirin hacmi / 3

Olcme : “Doldur Bosalt” etkinliginde 6grencilerin sira arkadaslariyla grup halinde
calismasi takip edilir. Ogretmen etkinlik sirasinda sinif icerisinde gezinir ve ilgili

sorulari cevaplandirir.

Ogretmen smif ici tartismay1 yonlendirir ve 6grencilerin katihmim saglar.

Ogretici Aktiviteler- 6. ders

Zaman

Ders
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10 dakika

Yukaridaki etkinlik ve 6rnekten sonra asagida, 6grencilere
konilerle ilgili Oklit’ten sonra daha detayli ¢calisan bir bilim
adamuyla ilgili bilgi verilir.

Konilerle ilgili daha derinlemesine ¢aligmalar1 Apollonius
yapmustir. Bu konuda asagidaki metin sunumda gosterilir.

Apollonius, Oklit’in konilerle ilgili calismalarint
benimsemis ve bunu daha ileri diizeylere gotiiren
caligmalar yapmustir. Bu konuda giiniimiize kadar
gelen M.O. 225 yillarinda konikler adl kitab:
yazmustir. Apollonius, zamaninda ¢ok bilinmeyen
fakat degeri 1600 lii yillarda anlasilan Yunanh bir
matematikgiydi. Misir’a giderek OKlit* ten sonra
gelen matematikc¢ilerden dersler alarak kendini
gelistirmistir. Tiimii geometriye ait sekiz kitab1
vardir. Koniklere ait buluslar1 onu séhretin zirvesine
cikarmistir. Konikler, koninin bir diizlemle kesitinden
meydana gelen egriler olarak tanimlanir.

15 dakika

Tarihte konilerle ilgili calismalar yapmis Apollonius ve yine
tarihi eskilere dayanan bir obje olan kum saati kullanilarak
bu bilim adaminim yer aldig1 bir problem ¢6zelim ve kuralim
etkinligi yaptirilir.

Problem Cozelim ve Kuralim

Yapilan aragtirmalara gore saatin ilk ortaya ¢iktig1 yer, M.O.
4000 senelerinde Misir’dir. 1k saat giinesin dik duran bir
cisimde meydana getirdigi gdlgenin boyu esas alinarak
yapilmistir. Londra’daki miizede Kleopatra’nin bu sekilde
bir saati sergilenmektedir. Giines saati, gece is gérmedigi
icin bunun yaninda su veya kum saatleri de yapilmistir. Kum
saati, iki hazneli olup, iki hazneyi birlestiren ince delikten
kum akis hiz1 prensip alinmigtir.

Apollonius, asagidaki sekildeki gibi iki tane birbirine es koni
seklindeki hazneden olusan kum saatinin taban yarigapini
Olcmek istiyor. Toplam boyu 18 cm. olan bu kum saatinin alt
hazesi yiiksekliginin iicte ikisine kadar kum ile doludur. Alt
haznedeki kumun agirligi 1920 gr.dir. Kumun 6zkiitlesini 3,2
g/cm’ olarak alirsak kum saatinin taban yaricap kag cm.
olur? ([[=3)
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Ogrencilere bu problemi ¢6zmeleri icin nasil bir plan takip
edecekleri sorulur. Simifta bir tartisma ortamu yaratilir. Bu
planlarmi yazmalar1 ve ders sirasinda uygulamalari istenir.
Ogrenciler problemi ¢ozdiigiinde problemin cevabi tahtaya
yansitilir, bu cevap goniillii bir 6grenci tarafindan smifa
aciklanir ve dgrencilerden cevaplarini kontrol etmeleri
istenir.

15 dakika

Tas, koni, hacim, 8 cm, 12 cm, M.O.

Ogrencilerden yukaridaki verleri kullanarak bir problem
kurmalar1 daha sonra bunu ¢ozmeleri ve bu sirada da tarihle
iliskilendirerek problemi kendileri icin daha eglenceli hale
getirmeleri amaglanmistir. Soruyu ¢ozdiikten sonra her
0grenci soru ve cevabini yanindaki sira arkadasiyla degistirir
ve arkadasimin problemini kontrol eder. Cevabin yanlis
oldugunu diisiindiiklerinde arkadasiyla birlikte sorunun
cevabi iizerinde tekrar diisiiniirler ve anlamadiklar: yer olursa
O0gretmene sorarlar.

Olcme : Ogretmen smif ici tartismayi yonlendirir ve 6grencilerin katilimum saglar.

Ogretmen 6grenciler problem iizerinde ¢alisirken simif icinde gezinir ve égrencilerle
snir. Anlamadiklari yerler ya da sorular olursa égrencilere birebir yardimei olur.
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Ogretmen: Ozlem
ALBAYRAK

Sinif seviyesi: 8 Unite 5: Geometrik | Tarih:
Ders: Matematik | Cisimlerde Olcme | May 2010
ve Perspektif Siire:

2 ders saati

Konu - Alt konu:

¢ Geometrik
Cisimlerin
Hacimleri

o Kiirenin
Hacmi

Kazanimlar: Arac ve Gerec:
11. Kiirenin hacim bagintisim kagit, pinpon
olusturur. topu, makas,

12. Geometrik cisimlerin hacimleri
ile ilgili problemleri ¢ozer ve
kurar. EKler: (Ek#7)

(Ek#8)

yapistirici, kum

On kosullar:

e Silindirde taban, yiikseklik gibi kavramlan sekil iizerinde
gosterebilSilindirin hacim bagintisim bilme
¢ Silindirin hacim bagintisim kullanabilme

Ogretici Aktiviteler- 7. ders

Zaman

Ders

25 dakika

Bu kisimdan sonra koninin hacmi ile ilgili uygulama
sorularina gecilmektedir. Uygulama sorular1 6grencilerin bu
konuyla ilgili 6grendikleri problemlerden olusmustur.
Uygulama sorular1 ders saatinde ¢oziilmeye baslanir ( Ek#6)
Derste verilen siirede yetismeyen sorular eve odev verilir.
Daha sonra dogrulugu kontrol edilir.

5 dakika

Kiirenin hacmini anlamak i¢in gerekli olan dnkosul bilgiler
koninin hacmini bulmak i¢in gerekli 6nkosul bilgilerle aynidir.
Bu onkosul bilgiler silindirin hacim bagntisi, hacim formiili,
silindirin temel elemanlar1 ve verilen degerlerle silindirin
hacmini bulma ile ilgili bilgilerdir.

Koninin hacmi 6grenilmeden 6nce bu bilgiler tekrar edilmistir.
Bu yiizden 6gretmen kisaca bu bilgileri ozetler.

10 dakika

Asagidaki metin ve resim sunum seklinde ekrana yansitilir. Bu
etkinlik okutularak 6grencilere bir cismin Ozkiitlesini bulmak
icin o cismin agirliginin hacmine bolinmesi gerektigi
aciklanir.
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Ogrencilere bu islem icin bir kiirenin hacminin hesaplanmasi
gerektigi hissettirilir.

Bu etkinligin cevabiyla ilgili sinifta bir tartisma ortami
yaratilir.

Kiirenin Hacmi

——

(lziim, sadjlik ve sifa kaynagidir, Igerisindeki bir
ok vitarin ve minerel, bagjsiidik sistemimizin
giiglenmesinde etkili rol oynamaktadir. Gapl
yaklagik 1 cm olan bir iztim tanes| yaklaglk 7
gelmektedir. Bu {izm tanesinin 6z kiitiesini
hesaplayabllir misiniz?

Olcme: Ogretmenin uygulama sorulan sirasmda 6grencilerin aralarinda gezmesi ve
onlara yardimci olmasi, kimlerin ne kadar anladiklarim1 o6l¢mesi acisindan
onemlidir. Her 6grenci ¢ozme hizi ve seviyesine gore sorulari ¢ozer. Kalan sorularin
ev Odevi olarak coziilmesi istenir. Boylece, daha yavas cozebilen ya da daha yavas
anlayan égrenciler evde vakit ayirarak diger arkadaslarina yetisebilirler.

Ogretmen derse hazirhk etkinligi sirasindaki sunum ve sorular ve kiirenin hacmiyle
ilgili problemin cevabiyla ilgili tartismay1 yonlendirir, 6grencilerin katilimini saglar.

Ogretici Aktiviteler- 8. Ders

Zaman Ders
Kiirenin hacmini ilk olarak Arsimet hesap etmistir.
Ogrencilere sunumda Arsimet ve galigmalariyla ilgili bilgiler
verilir. Arsimet’in degisik alanlarda c¢alismalar yapan cok
yonlii bir bilim adami oldugu vurgulanr.

15 dakika

Sunumda Arsimet’in hayati ve yaptig1 calismalarla ilgili
kisaca bilgi verilir (Ek#7). Boylece 6grencilerin 6grenecekleri
konuya olan ilgileri arttirilmaya caligilir.

Ogretmen “Pinpon Topu ve Kutusu” etkinlifine ge¢meden
once su agiklama ve yonlendirmeyi yapar:

Bir rivayete gore vasiyeti ilizerine mezar tasina silindir icine
sokulmus bir kiire ¢izilir.
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20 dakika

Ciinkii Arsimed’in en c¢ok gurur duydugunu soyledigi
caligmast budur; bir kiirenin hacminin, i¢ine tam olarak
sigacagi silindirin hacmine oranu.

Asagidaki etkinlikte Arsimet’in mezar tasina cizilmesini
istedigi bir sekil olan silindir i¢ine tam olarak sigmis bir kiire
modelinin  hacmini bulmak ve formiiliinii olusturmak
amaclanmistir. Simdi kendinizi Arsimet’in yerine koyalim ve
“Pinpon Topu ve Kutusu “ etkinligini yapalim. Bakalim
Arsimet’in  kiirenin hacmi ile ilgili buldugu sonuca
ulasabilecek miyiz?

Ogrencilere asagidaki etkinlik yaptirilir. Bu  sayede
Ogrencilerin kendilerini tarihteki bir matematikcinin yerine
koyup kiirenin hacim bagintisini olusturabilmeleri ve kiirenin
hacmini strateji kullanarak tahmin edebilmeleri amag¢lanmistir.
Ogrenciler sira arkadaslariyla grup halinde ¢alisirlar.

el T _—

Pinpon Topu ve Kutusu

\pv W Pinpon topuna tejet olacak gekiide bir silindir —
|ePinpon llflh modeli elugturalim.
topu |t » Pinpan topunu delerek kumla dolduralim. .
| eKagt 'I,'.Y| Pinpan lopundaki kumu art arda sfindirin igine
| sNahs | bogaltatim, |
J !‘Yé‘uﬁﬁtml "J “* Fiapen topunun haertinin, silindirin hacminin

P s— kag katr oldugunu tartisiniz.
Kitrenin hacim bagdintisim olugturunuz, Bu sonuca nasil uiastifinizi agklayiniz,

Bu etkinlikten sonra 6grencilerden silindirin hacminin kiirenin
hacmine oranini tahmin etmeleri ve bu tahminlerini simifa
aciklamalar1 istenir. Kiirenin hacim bagmtisiyla ilgili sinifta
tartigma ortami olusturulur ve gruplar fikirlerini paylasirlar.

Ogretmen ogrencilerin cevaplarini aldiktan sonra Arsimet’in
kiirenin hacmiyle ilgili buldugu sonucu sinifla paylasir:

Kiirenin hacmi, igine tam olarak sigdigi silindirin hacminin
2/3 sidir.

Kiirenin hacmi: (4/3x[xr’)

Asagidaki 6rnek soru sinifa inceletilir. Kiirenin hacminin
bulunusu bir 6rnek iizerinde goriiliir. Ogretmen sorunun
adimlarini tahtadan anlatir.
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5 dakika Capi 30 om olan kilre geklindekl bir akvaryumun yarisina
kadar dolduruldugunda alacadi suyun kag litre oldugunu
bulahm.

Kirenin hacmi: _g- mois % (3,14).18% = 14 130 cm®
Yanim kiirenin hacmi: 14130 : 2 = 7085 cm” = 7,086 dm®
= 7,085 L
Bu etkinlik ve drnekten sonra 6gretmen dgrencilerin
bulduklar: asagidaki bagintiy1 6zet seklinde tekrar eder.
Bir dik koninin hacmi, es taban ve yiikseklige sahip silindirin
hacminin {i¢te biridir.
Koninin hacmi = Silindirin hacmi /3
Olcme :

Ogretmen derse hazirlik etkinligi sirasimdaki sunum ve sorular ile ilgili tartismayi
yonlendirir. Konuyla ilgili matematik tarihi bilgileri vererek 6grencilerin derse olan

motivasyonlarim arttirir.

“Pinpon Topu ve Kutusu” etkinliginde 6grencilerin sira arkadaslariyla grup halinde
calismasi takip edilir. Ogretmen etkinlik sirasinda siif icerisinde gezinir ve ilgili

sorularn cevaplandirr.

Ogretici Aktiviteler- 9. Ders

Zaman

Ders

Kiirenin hacim formiiliinii 6grendikten sonra problem ¢ozelim
ve kuralim etkinligi yaptirilir:

Ogrencilere Arsimet’in hem sivilarin kaldirma kuvveti hem de
kiirenin hacmiyle ilgili bilgilerini uygulayabilecekleri problem
¢ozelim kuralim etkinligi yaptirilir.

Problem Cozelim ve Kuralim

Syracusa Italya'da Sicilya Adasi'min giineyinde bir kent
devletidir. Bu devletin krali Kral Hieron kuyumcularina
altindan bir ta¢ 1smarlamistir. Tag kisa siirede islenir ve
getirilir. Ne var ki sarayin kuyumcularimin altina giimiis
kanistirdiklarindan gsiiphe edilmektedir. Kral, ¢ok sevdigi ve
giivendigi bilge adami, Arsimet'i cagirtr, durumu anlatir ve
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15 dakika

"Tacutmin saf altindan olup olmadigini anlayabilir misin?"
diye sorar. Bu, o giiniin sartlarinda ¢ok zor bir problemdir.
Ciinkii olay milattan onceki yillarda gecmektedir. Yani bundan
yvaklasik 2200 yil kadar once. Arsimet sorunun yanitini
giinlerce diistiniir. Kafast bu soruyla mesgulken, Arsimet bir
giin hamama gider ve yikanirken suyun iizerinde yiizen tasa
musluktan yavas yavas su akarken, tas suyla tamamen
doldugu anda hemen suya batar. Bunu goren Arsimet,
“Eureka, FEureka” yani “”Buldum, Buldum” diyerek
hamamdan disart firlar. Arsimet’in buldum buldum dedigi
swilarin kaldirma kuvvetine iliskin onemli bir kanundur. Yani,
bir swiya batirilan her cisim, yerini degistirdigi sivinin
agirligt kadar kendi agirligindan kaybeder. O halde Arsimet
artik kralin sorusunu ¢ozebilir. Kralin tacimin iist kismundaki
kiire sekilli kiiciik siislerden birini alip tacin gercek altin olup
olmadigiyla ilgili denemesini yapabilirdi. Bu siisiin tamanu saf
altinda ise tacin da saf altin oldugu sonucuna ulasacaktt.

Arsimet 6nce bir kenar uzunlugu 10 cm. olan tamamen su dolu
kiip seklindeki bir kaba kralin tacindan altig1 kiire seklindeki
stisii atiyor. Tamamen batan bu siis kabin hacminin yarisi
kadar suyu disar1 tasmriyor. Daha sonra kuyumcuya kralin
tacindaki siisle esit yaricapa sahip saf altindan bir kiire
yaptirtyor ve bu kiirenin de esit miktarda su tasirip
tasirmadigina bakiyor. Bu durumda:

a) Arsimet’in yaptirdigi saf altindan olan kiirenin
yarigapini bulunuz. (J] = 3)

b) Arsimet’in yaptirdigi saf altinda olan kiire kralin
tacindan alindan esit yaricapl siis kiireye gore kaptan
daha fazla su taswrmigsa kralin kuyumcusu krali
kandirmis midir?

Problemi Anlayalim:

Kiip seklindeki kaba 6nce tacin kiire seklindeki siisii atiliyor
ve tasan suyun hacmi veriliyor. Daha sonra saf altindan oldugu
bilinen siisle esit yarigcapli kiire atiliyor ve daha fazla su
tasirdigr goriiliiyor. Bu durumda saf altindan olan kiirenin
yarigapl ve tacin tamamen saf altindan yapilip yapilmadig:
soruluyor.




147

Ogrencilere bu problemi ¢zmeleri i¢in nasil bir plan takip
edecekleri sorulur. Sinifta bir tartigma ortamu yaratilir. Bu
planlarmi yazmalar1 ve ders sirasinda uygulamalar: istenir.
Ogrenciler problemi ¢ozdiigiinde problemin asagindaki cevabi
tahtaya yansitilir, bu cevap goniillii bir 6grenci tarafindan
smifa agiklanir ve dgrencilerden cevaplari kontrol etmeleri

istenir.

10 dakika

Ogrencilerden asagidaki verileri kullanarak bir problem
olusturmalar1 ve daha sonra da bunu ¢ozmeleri istenir.
Ayasofya, Mimar Sinan, kubbe, alan, hacim, 20 m

Bu soruyla 6grencilerin kendilerinin bir problem olusturmasi
ve daha sonra bunu ¢6zmeleri ve bu sirada da tarihle
iliskilendirerek problemi kendileri icin daha eglenceli hale
getirmeleri amaglanmistir. Soruyu ¢ozdiikten sonra her
0grenci soru ve cevabini yanindaki sira arkadasiyla degistirir
ve arkadasmin problemini kontrol eder. Cevabin yanlis
oldugunu diisiindiiklerinde arkadasiyla birlikte sorunun cevabi
tizerinde tekrar diisiiniirler ve anlamadiklar1 yer olursa
O0gretmene sorarlar.

15 dakika

Bu kisimdan sonra uygulama sorularmna gecilmektedir.
Uygulama sorular1 6grencilerin bu konuyla ilgili 6grendikleri
problemlerden olusmustur. Uygulama sorular1 ders saatinde
¢Oziilmeye baslanir (Ek#8) Ders siiresinde yetismeyen sorular
eve 0dev verilir. Daha sonra dogrulugu kontrol edilir.

Olcme : Ogretmen smif ici tartismay yonlendirir ve 6grencilerin katilimum saglar.

Ogretmen dgrenciler problem iizerinde cahisirken simf icinde gezinir ve 63rencilerle
ilgilenir. Anlamadiklar: yerler ya da sorulari olursa 6grencilere birebir yardimci

olur.

Ogretmenin uygulama sorular sirasinda 6grencilerin aralarinda gezmesi ve onlara
yardimc1 olmasi, kimlerin ne kadar anladiklarini 6lgmesi acisindan 6nemlidir. Her
ogrenci cozme hizi ve seviyesine gore sorulari ¢ozer.
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Kalan sorularin ev ddevi olarak ¢oziilmesi istenir. Boylece, daha yavas c¢ozebilen ya
da daha yavas anlayan 6grenciler evde vakit ayirarak diger arkadaslarina
yetisebilirler.

Ek#6: Koninin Hacmi ile ilgili Uygulama (MEB, 2009)

7. Asagidaki ABC dik iicgeni AB dik kenar1 etrafinda 180< dondiiriildiigiinde olusan
cismin hacmi ka¢ santimetrekiiptiir?

15em

12em

8. Bir dik koninin taban alani 25 cm® ve hacmi 100 cm’ olduguna gore yiiksekligi kag
santimetrekaredir?

9. Bir dik silindirin i¢ine taban ¢ap1 ve yiiksekliginin uzunlugu silindirin taban capinin ve
yiiksekliginin uzunlugunun yarist olan bir dik koni yerlestiriliyor. Koninin hacminin
silindirin hacmine olan oranini bulunuz.

10. Yiiksekligi 10 cm, taban yaricapt 5 cm. olan dik koni seklindeki bir kaba, bir kenarinin
uzunlugu 5 cm. olan kiip seklindeki kapla ka¢ kez su bosaltilirsa koni seklindeki kap
dolmus olur? ( [[=3 aliniz) ?

11. Asagida yaricapt ve yiikseklik uzunluklari verilen dik konilerin hacimlerinin orani
hakkinda ne sdyleyebilirsiniz?
a. r=3cm. b)r=5cm
h=35 cm. h=3 cm

6. Yandaki verileri kullanarak bir problem kurunuz ve ¢oziiniiz. r= 2,5 cm
h=3,5cm

7. Asagida birbiriyle baglantili dogru / yanlhs climleler verilmistir. Semadaki ciimlelerde
dogru oldugu belirtilen yargi yanlis, yanlis oldugu belirtilen yargi dogru olabilir. Her bir
dogru / yanlis karari sizi farkl ¢ikislara ulastirir ve alacagiiz puam etkiler. Buna gore
asagidaki c¢ikiglardan birine ulasiniz.
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4) Yangapi 4 em olan koni
, =0 ile tabaninin bir kenar
2) Hacimleri egit olan A uzunluﬁu 8 om olan bir kare
i
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%
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Ek#7: Arsimet’in Hayat1 ve Calismalan ile flgili Sunum (Sertoz, 1994)

Arsimet’in degisik alanlarda ¢alismalar yapan cok yonlii bir bilim adamidir.

Arsimet (Archimedes), M.O. 287 - 212 yillar1 arasinda yasamis Yunan
uygarliginin ve eskicagin en biiyllk matematik¢ilerinden biridir. Yasadigi
donemde bilime ve bilim adamlarina ¢cok 6nem verildigi ve bilimsel ¢alismalar
desteklendigi i¢in parasal sikinti1 i¢inde kalmadan zamanini rahatlikla ilime
vermistir.

Arsimet, Misir’in Iskenderiye kentine giderek orada Oklit’in derslerine devam
etmistir. Burada ilmi bilgisini gelistirdikten sonra iilkesine donmiistiir. Arsimet
cok yonlii bir bilim adamudir ve ¢esitli alanlarda yaptigir ¢aligmalarla bilimsel
gelismelere katkida bulunmustur. Bu gelismeleri kisaca sdyle siralayabiliriz:

a) Mekanik Alanindaki Gelismeler: Arsimet’e mekanik ilminin yaraticisi
goziiyle bakilir. Ilkel insanlarda bile belki bir tas1 veya herhangi bir agirhigi
yerinden kaldirip baska bir yere yuvarlamak i¢cin odun ya da sopalar
kullanilmigtir. Fakat kaldira¢c kanunlariyla evrenin bu sirrini ¢ozen Arsimet
olmustur. Palangalar, disliler, disli carklar ve daha bir¢cok basit makineler
hep onun buluslaridir. Denge konusundaki “Bana bir dayanak noktasi verin,
Diinyay1 yerinden oynatayim” deyisi bu basit makinelerin degerinin
biiytikliigiinii gosterir.

b) Sivilarin Kaldirma Kuvveti ile Ilgili Calismalari: Arsimet bir giin
hamama gitmis ve yikanirken suyun iizerinde yiizen tasa musluktan yavas
yavas su akmaktaymis. Tas suyla tamamen doldugu anda hemen suya
batmis. Bunu goren Arsimet, “Eureka, Eureka” yani ‘“’Buldum, Buldum”
diyerek hamamdan disar1 firlamistir. Arsimet’in buldum buldum dedigi
stvilarin kaldirma kuvvetine iliskin onemli bir kanunuydu. Yani, bir siviya
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batirilan her cisim, yerini degistirdigi sivinin agirhigr kadar kendi
agirhigindan kaybeder.

¢) Geometriyle Ilgili Calismalari; Dairenin alani, cemberin uzunlugu,
kiirenin yiizolglimii ve hacmini ilk kez Arsimet hesaplamistir. Pi (J])
sayisinin hesabi yine ona aittir. Alan ve hacim hesaplamalarinda buldugu
yontemler yiizyillar boyu hep 6nde gotiiriilmiistiir. En karmasik egrilerle
smirli alanlar1 ve ylizeylerle smirli hacimlerin bulunma yontemini o
getirmigtir. Onun bu buluslar1 ve yontemleri, Newton’a integral hesabin
kesfedilmesine ilham vermistir.

® Bir rivayete gore vasiyeti lizerine mezar tasmna silindir i¢ine sokulmus bir kiire
cizilir. Cilinkii Arsimed’in en ¢ok gurur duydugunu sdyledigi caligmast budur; bir
kiirenin hacminin, i¢ine tam olarak sigacagi silindirin hacmine oran.

Ek#8: Kiirenin Hacmi ile ilgili Uygulama (MEB, 2009)

1.

Biiyiik cemberinin ¢evresi 66 m. olan bir kiirenin hacmini ve yiize alanin1 bulunuz.

2. Asagidaki yaricapt 5 cm, yiiksekligi 34 cm olam dik silindir seklindeki fanusa, biiyiik

3.

dairesinin yaricap: 4 cm olan dort adet kiire seklinde mavi bilye yerlestiriliyor. Fanus
icinde kalan bosluga ise beyaz renkli boncuklardan doldurularak masa siisii
olusturulmak isteniyor. Beyaz boncuklar kac¢ santimetrekiip yere yerlesecektir? (] [=3)

ri=4 cm, r, = 8cm, misket, terazi verilerini kullanarak uygun bir problem kurarak
¢Ozuimiinii yapiniz.

Asagida ayni kalitede kiire seklindeki elmalarin boyutlar1 ve her gruba 6denecek tutar

yazilmistir. Karli bir aligveris yapmak agisindan hangi elma grubunu tercih edersiniz?
Neden?
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5. Asagidaki resimde kiire seklindeki bir kavunun yarisina ait kesit verilmistir. Kavunun
kabuklu iken yaricapi 11 cm, kabugu soyuldugunda ise yaricapt 10 cm’dir. Yarin
kavun sekilde gosterildigi gibi tepesinden 20<: lik acilarla dilimlere ayrilacaktir. Buna
gore (J[=3):

a. Yarim kavun kag dilime ayrilmis olur?

b. Yarim kavunun hacmini bulunuz.

c. Kabuksuz servis edilen bir kavun diliminin hacmini hesaplayiniz.
d. Bu kavun tiim olsaydi kabuklar1 ka¢ cm’® olurdu?

6. Yaricaplari orani 3/5 olan iki kiirenin hacimlerinin orani bulunuz.

7. Asagida birbiriyle baglantili dogru / yanhs ciimleler verilmistir. Semadaki ctimlelerde
dogru oldugu belirtilen yargi yanhs, yanlhs oldugu belirtilen yargi dogru olabilir. Her
bir dogru / yanlis karar sizi farkli ¢ikislara ulastirir ve alacaginiz puani etkiler. Buna
gore asagidaki ¢ikislardan birine ulasiniz.

4} liel kiiremin yarigap

uzunluularnnram% Ise _ 1ok
(DY
2} Klireyl olugturan es hacimleri oran ﬁ din. =
leonilarin yarcapl aynl - <
zamanda kirenin de .~ ~y
yargapini clugturur. . 2, ks
f == .. 5) Birkdrenln yarigap __3.clks

/ I“Y_i uzuniugu bilinfyorsa hacml ¢D1
=} . hesaplanabilir. y

1) m tane kaninin (D) S
hacminden harekeat g v
ederek kirenin F, ~ 4. cikis
hacminl bulabiliriz.
\ B8) Klranin hacmi, yer —— |
\\ u}zuntugu ile dDQrL.IyDI‘EI.Ig'I‘?IlF; Dy & gy
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. hacimleri farki 7' dir. &
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APPENDIX I: PERMISSION FROM MINISTRY OF NATIONAL

EDUCATION OF TURKEY

o
ISTANBUL VALILIGI
11 Milli Egitim Miidiirliigii

Say1 : B.08.4.MEM.4.34.00.18.580/ 5 9~ ) Mayis 2010
Konu: Arastirma.
(Ozlem ALBAYRAK)

BOGAZIiCi UNIVERSITESI
Ortadgretim Fen ve Matematik Alanlarn Egitimi Biliimiine

flgi:  a-) 27/04/2010 tarih ve 101 sayili yaziniz.
b-) Valilik Makaminin 06/05/2010 tarih ve 49796 sayili Oluru.
c-) Milli Egitim Bakanh@i Egitim Arastirma ve Gelistirme Dairesi Bagkanligi’nin Okul ve
Kurumlarda Yapilacak Arastirma ve Arastirma Destegine Yénelik izin ve Uygulama
Y onergesi.

Bogazi¢i Universitesi Ortadgretim Fen ve Matematik Alanlar1 Egitimi Alanlari Egitimi
Bélimii Yitksek Lisans 6grencisi Ozlem ALBAYRAK 1, [limizde ekte isimleri belirtilen okullarda
uygulanmak iizere “8. Simiflarda Matematik Tarihiyle Desteklenen Ogretim Uygulamalarmin
Ogrencilerin Matematik Basansi ve Matematigi Karsi Olan Ozyeterlilik Algisi Uzerindeki
Etkisi” konulu anket ¢caligmasi yapma istegi ilgi (b) Valilik Oluru ile uygun gériilmiistiir.

Bilgilerinizi, gereginin ilgi (b) Valilik Oluru dogrultusunda, gerekli duyurunun anketgi
tarafindan yapilmasini, islem bittikten sonra 2(iki) hafta i¢inde sonugtan Miidiirligimiiz Kiiltiir
Boliimiine rapor halinde bilgi verilmesini arz ederim.

Mustafa USLU
Miidiir a.
Miidiir Yardimeis: V.

EKLER :
Ek-1. Ilgi (b) Valilik Oluru,
Ek-2. Anket sorulari.
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APPENDIX J: RUBRIC FOR TEST- VOLUME-pre (TVpre)

Hacim Kavrami Testi -1

2. Asagidaki tablodaki geometrik sekillerle ilgili bos kisimlar1 doldurunuz.

153

2a) 3 puan 2b) 3 puan
Seklin ad1 Silindir Seklin adi Uggen priz-ma
(1 puan) (1 puan)
Taban sekli Daire Taban sekli Ucgen
(1 puan) (1 puan)
2
Taban alani r Taban alan1 (a.b)/2
(1 puan) (1 puan)

2¢) 3 puan
—
N
T |
J
Seklin ad1 Kare prizma
(1 puan)
Taban sekli Kare
(1 puan)
Taban alani a’
(1 puan)

2a) sorusu i¢in toplam 3 puandir.
Her bir hiicre i¢cin dogru cevap 1
puan, yanhs cevap 0 puandir.

2b) sorusu i¢in toplam 3 puandir.
Her bir hiicre i¢cin dogru cevap 1
puan, yanhs cevap 0 puandir.

2c¢) sorusu i¢in toplam 3 puandir.
Her bir hiicre i¢cin dogru cevap 1
puan, yanls cevap 0 puandir.
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3. Asagidaki altigen dik prizmanin temel elemanlarma a secenegindeki gibi birer 6rnek
veriniz.

a. Yiikseklik=...[EK].........

A B
F C
E D
G H
I
L
K J

(3 puan) 3bd) Yanal ayrit = ...[FL] / [EK] / [DJ]/ [CI]/ [BH] / [AG].......
Yanal yiiz=....FEKL / EDJK/DCI1J / CBHI / BAGH / AFLG....

(3 puan) 3ce) Taban =...ABCDEF / GHIJKL....
Taban ayrit1 =.....[AB] / [BC] / [CD] / [DE] / [EF] / [FA] / [GH]/
[HI]/ [1J]/[JK]/[KL]/[LG].....

3bd) ve 3ce) sorularmin her biri i¢in;

3 puan — her iki istenene de dogru cevap verilmisse

2 puan — yanal yiiz / taban cevab1 dogru, digerleri yanligsa
1 puan — yanal ayrit / taban ayrit1 dogru, digerleri yanlissa
0 puan — her iki cevap da yanligsa ya da bossa

(3 puan) 4a) Dik prizmanin hacim bagintisini formiil kullanmadan bir ciimle halinde
aciklayiniz.

Dik prizmanin hacmi taban alani ile yiiksekliginin ¢carpimidir.

3 puan : Tiim kavramlar ve islem dogruysa

1 puan : Kavramlar dogru ancak islem yanligsa ya da kavramlardan bazilari
yanlis ancak islem dogru ise

0 puan : Tiim kavramlar ve islem yanligsa

(3 puan) 4b) Dik dairesel silindirin hacim bagintisini formiil kullanmadan bir ctimle

halinde agiklayiniz.
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Dik dairesel silindirin hacmi taban alani ile yiiksekligin ¢arpimidir.

3 puan : Tiim kavramlar ve islem dogruysa

1 puan : Kavramlar dogru ancak islem yanligsa ya da kavramlardan bazilari
yanlis ancak islem dogru ise

0 puan : Tiim kavramlar ve islem yanligsa

(3 puan) 5)

(1 puan) Taban uzunluklarindan biri a, yiiksekligi h olan bir eskenar iigcgen dik prizmanin
hacmini formiil seklinde yaziniz.

(a*3h)/4

Formiil dogru ise 1 puan
Formiil yanlis ise O puan

(1 puan) Taban uzunlugu a, yiiksekligi b olan bir dik kare prizmanm hacmini formiil
seklinde yaziniz.

a’b

Formiil dogru ise 1 puan
Formiil yanlis ise O puan

Yaricapi r, yiliksekligi h olan bir dik silindirin hacmini formiil seklinde yaziniz.

[Ir* h

Formiil dogru ise 1 puan
Formiil yanlis ise O puan

6) Asagida verilen sekillerin hacimlerini bulup altlarindaki bosluklara yaziniz.

(3 puan) 6a)

.
F

I
\V 7

V= (Taban Alan1) x Yiikseklik
V=[(2x3)/2]x5=15cm’



(3 puan) 6b)

V= (Taban Alani) x Yiikseklik

V=(2x2)x(4,2) =4x(42)=16,8 cm’

(3 puan) 6¢)

o —

V= (Taban Alam) x Yiikseklik
V=Ir'h=3.3".5=135cm’

6a), 6b) ve 6¢) sorulart icin;
3 puan — formiil dogru, cevap dogru,
islem dogru ise

2 puan — formiil dogru, sayilar
formiilde dogru ancak islem hatas1 var
ise

1 puan — formiil dogru, ancak sayilar
formiilde dogru yerine konmadu ise

0 puan — formiil yok ya da yanlis, veya
cevap yok ise

7. Asagidaki tabloda gosterilen geometrik sekillerle ilgili bos kisimlar1 doldurunuz.

(3 puan) 7a)

ff- Ea .
e
%
Taban _
alani (1 puan)
Yiikseklik _
(1 puan)
Hacim 4/31Ir° = 4/3.3.8 = 32
Cl’Il3
(1 puan)

(3 puan) 7b)

Taban alam 3.3=9cm’

(1 puan)
Yiikseklik 7 cm

(1 puan)
Hacim (9.7)/3=21cm’

(1 puan)




(3 puan) 7c¢)
ln'l I. \'\-_1"-
II.'III ] 1..\"-.‘
|I.|I [ — _11.|'|
= * r = 3
cm
h=4cm
Taban 3.3*=27cm’
alani (1 puan)
Yiikseklik 4 cm
(1 puan)
Hacim 27.4/3=36cm’
(1 puan)

7a, 7b, 7¢ sorularmin her biri

icin toplam puan 3 puandir.
Her bir hiicre i¢in dogru
cevap 1 puan, yanlis cevap 0
puandir.
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8. Asagidaki ifadelerden dogru olanlarin yanina (D), yanlis olanlarin yanma (Y) yaziniz.

(3 puan) 8ab)

( 'Y) Yaricaplar1 ayn1 olan bir silindir ile kiirenin hacimleri oram 2/3 tiir.

(Y ) Yiiksekligi ayn1 kalmak kosuluyla hacmi yariya diisen bir dik koninin taban yarigcap1

da yariya diiser.

3

puan — her iki ifade de dogru ise

2 puan — ikinci ifade dogru, birinci ifade yanlis ise
1 puan — birinci ifade dogru, ikinci ifade dogru ise
0 puan — her iki ifade de yanlis cevaplanmus ise

(3 puan) 8cd)

( D) Bir kare piramidin hacmi; tabani ve yiiksekligi bu piramidin tabanm ve yiiksekligine

esit olan bir kare prizmanin hacminin {i¢te birine esittir.

( D) Konilerin hacim formiiliinden yararlanarak kiirenin hacmini hesaplayabiliriz.

3 puan — her iki ifade de dogru ise

2 puan — ikinci ifade dogru, birinci ifade yanlis ise
1 puan — birinci ifade dogru, ikinci ifade dogru ise
0 puan - her iki ifade de yanlis cevaplanmus ise




(3 puan) 9ac) Asagida verilen seklin hangi geometrik cisimlerden olustugunu altina

yazimiz.

Dikdortgen piramit

Dikdortgen prizma

3 puan — her iki cisme de doru cevap
verildiyse,

2 puan — bir cisme dogru, bir cisme
yanlis cevap verildiyse,

1 puan — cisimlere yalnizca prizma ya
da piramit cevaplar: verildiyse,

0 puan — cevap yok ya da yanlis ise

(3 puan) 9ad) Verilen degerleri kullanarak asagidaki seklin hacmini bulunuz.

VPrizma = 347 = 84 Cl'Il3
Vpiramit = 3.4.5/3=20m’
Vroplam = 84 + 20 = 104 m’

3 Pllan - VPrizma, VPiramit ve VToplam dOgl‘ll iSC,

2 puan - Vpiizma V€ Vpiramic dogru ancak Vroplam
yanlis ise,

1 puan - Vprizma Ya da Vpiramic ten sadece birisi
dogru ise,

0 puan — cevap bos ya da tiim hacim hesaplamalar1
yanlis ise

(3 puan) 9bc) Asagida verilen seklin hangi geometrik cisimlerden olustugunu altina

yazmiz.

Yarim kiire

Silindir

3 puan — her iki cisme de doru cevap
verildiyse,

2 puan — bir cisme dogru, bir cisme
yanlis cevap verildiyse,

1 puan — silindir adli cisme yanlis
cevap verildiyse ve yarim kiire adli
cisme kiire olarak cevap verildiyse,
0 puan — cevap yok ya da yanlis ise
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(3 puan) 9bd) Verilen degerleri kullanarak asagidaki seklin hacmini bulunuz.

Viire= 4/3. 3.3 =108 cm®
VYanm kiire = 108/2 = 54 Cl'Il3
Vitingir = 3.9.5 = 135 cm®
Vroplam = 54 + 135 = 189 e’

3 puan — Viire, Vsilindir V€ VToplam dOZru ise,

2 puan — Viire V€ Vsilindir dogru ancak Vroplam yanlis ise,

1 puan — Vkire Ya da Vsiingir ten sadece birisi dogru ise,

0 puan — cevap bos ya da tiim hacim hesaplamalar1 yanls ise

10. Asagidaki ctimlelerdeki bosluklar: doldurunuz.

(3 puan) 10a) Yiikseklikleri ayni olan koni ve piramidin hacim bagmtilarinin ayni
olmasima ragmen sonucun farkli olmasinin sebebi ...... tabanlarmnin / taban alanlarinin /

taban sekillerinin farkli olmasi.....dir.

3 puan — cevap dogru ise,
0 puan — cevap yanlis ise

(3 puan) 10b) Bir dik koninin hacmi tabami ve yiiksekligi bu koninin tabani ve

yiiksekligine es olan dik silindirin hacminin ...... 1/31..... kadardir.

3 puan — cevap dogru ise,
0 puan — cevap yanlis ise

(3 puan) 10c¢) Yarigaplar1 oran1 2/5 olan kiirelerin hacimleri orani ...8/125....olur.

3 puan — cevap dogru ise,
0 puan — cevap yanlis ise

(3 puan) 10d) Taban ayritlar1 2 katma c¢ikip, yiiksekligi yariya inen kare dik piramidin

hacmi ...2... katina ¢ikar.

3 puan — cevap dogru ise,
0 puan — cevap yanlis ise
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11. Asagida taban yaricaplar1 ve yiikseklikleri verilen dik dairesel koni, kiire ve dik
silindirlerden hacimleri birbirine esit olanlar1 eslestiriniz.

(3 puan) 11a)

3 puan — iki cismin hacmi de
dogru ise,

2 puan — koninin hacmi dogru,
silindirin hacmi yanlis ise ya da
yok ise,

1 puan — silindirin hacmi dogru,
koninin hacmi yanlis ya da yok
ise,

0 puan - silindirin hacmi de,
koninin hacmi de dogru

r=3cm r=3cm
h=6 cm h=18 cm

(3 puan) 11b) bulunamadiysa
- /,r-_“--\
AT s ] 3 puan — iki cismin hacmi de
/ \ dogru bulunup dogru
Ln Bl eslestirildiyse,
] 2 puan — kiirenin hacmi dogru,
X b silindirin hacmi yanlis ise ya da
Pn | R eRT yok ise,
r=3cm r=2cm 1 puan — silindirin hacmi dogru,
h=9cm kiirenin hacmi yanlis ya da yok
ise,

Viire =4/3 . 3. 27

Vkire= 108 cm® 0 puan — silindirin hacmi de,

kiirenin hacmi de dogru
bulunamadiysa

(3 puan) 12) Asagidaki sekilde tabanlan cakisik, yiikseklikleri esit bir koni ve bir
silindir verilmistir. Silindir ile koninin arasindaki boslugun hacmi 48 cm’ olduguna gére
koninin hacmi kag cm” tiir?

VKoni / VSilindir = 1/3
Viostuk/ Vsitindir = 2/3

VBosluk =2 VKoni

48 =2 VKoni

Vioni = 24 cm®
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3 puan — dogru baginti, dogru islem, dogru sonug var ise,

2 puan — Vogiuk = 2 Vkoni dogru bagintis1 var ancak sonug yanlis ise,
1 puan — yalnizca 3Vkeni = Vsilingir bagintisi var ise,

0 puan — tiim bagintilar yanlis ya da cevap yok ise

(3 puan) 13) En biiyiik dairesinin alan1 108 cm’ olan kiirenin hacmi kag cm’ tiir? J1=3)

" gl
/ \
[ . ,ﬁ" Bt |
e
| e — i
%, y.

\""-\-\, ___.'{-'

— o

IIr* = 108
3r* = 108
*=36
r=6cm

Vkire =4/3. 3. 216

Vkiire = 864 cm’

3 puan — hem r dogru, hem kiirenin hacim formiilii dogru, hem de hacim
hesaplamast dogru bulunmus ise,
2 puan — r dogru bulunmus, kiirenin hacim formiilii dogru yazilmis, ancak
kiirenin hacmi yanlis hesaplanmissa,

1 puan - ITr* = 108 yazilmis ancak r degeri dogru bulunamamussa,

0 puan — cevap yok ya da yanlis ise

(3 puan) 14) Ucgen dik piramidin yiiksekligi, hacmi 100 cm’ olan iicgen dik prizmanin
yiiksekliginin 3 katidir. Bu cisimlerin tabanlar1 es ise iicgen dik piramidin hacmi ka¢ cm’

tir?

3h

VPrizma = Ta .h=100 Cl'Il3
VPiramit: Ta- 3h/3= Ta .h

3
Vpiramit = Vprizma = 100 cm

Prizmanin hacmi, kendisiyle esit
taban ve yiikseklige sahip piramidin
hacminin 3 katidir. Bu soruda
tabanlar es ancak piramidin
yiiksekligi prizmanin yiiksekliginin
3 katidir. Dolayisiyla hacimleri
esittir.

Vpiramit = 100 Cm3
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3 puan — hem bagint1 dogru, hem de Vpiramit = Vprizma €sitligi kurulabilmisse,
2 puan — bagmt1 dogru ancak Vpiramit = Vprizma €$itlig1 kurulamamassa,

1 puan — bagmtida hata yapilmissa,

0 puan — bagint1 yoksa ya da tamamen yanligsa

(3 puan) 15) Tabani kiirenin en biiyiik dairesi olan ve tepesi kiirenin iizerinde olan en
biiyiik koninin hacmi 8 cm’ tiir. Bu koniyi igeren kiirenin hacmi ka¢ cm’ tiir? ([] = 3)

h =r = koninin yiiksekligi
Vioni = (3.1°.1)/3=38
r=2cm

Vkire = 4/3. 3.8 =32 cm®

3 puan — formiiller, islemler ve cevap dogru ise

2 puan — formiil dogru, h = r dogru ama sonuca giden islem yanlgsa
1 puan — formiil dogru ancak h = r bagintis1 bulunamadiysa

0 puan — formiiller yanls ya da yoksa

(3 puan) 16a) a=4 cm., h=6 cm.
Yukaridaki verileri kullanarak dik piramit ile ilgili sekil ¢iziniz.

3 puan — sekil dogru, veriler sekil izerinde dogru
yerlestirilmisse,

2 puan — sekil dogru, veriler sekil iizerinde yanlis
yerlestirilmisse,

1 puan — sekil dogru, veriler yerlestirilmemisse,
0 puan — sekil yoksa ya da yanligsa

16b) a=4 cm., h=6 cm.
Yukaridaki verileri kullanarak dik piramidin hacmi ile ilgili bir problem kurunuz.

Ornek cevap: Sekildeki kare dik piramit seklindeki kutunun taban uzunlugu 4 cm,
yiiksekligi 6 cm ise hacmi kag cm’ tiir?
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3 puan — tiim veriler dogru kullanilarak bir soru yazilmissa,

2 puan — baz1 veriler dogru kullanilarak bir soru yazilmissa,

1 puan — problem yazmadan sadece “a=4 cm, h=6 cm, ise V=7" yazilmissa,
0 puan — problem yazilmamissa ya da tamamen yanligsa

(3 puan) 16¢) a=4 cm., h=6 cm.
Yukaridaki verileri kullanarak dik piramidin hacmi ile ilgili kurulan problemi ¢6ziiniiz.

Ornek cevap : V = (Taban alam x yiikseklik) / 3
V=(4%6)/3=32cm’

3 puan — formiil dogru, islem dogru ve cevap dogru ise,

2 puan — formiil dogru, islem dogru ancak sonug hatali bulunduysa,
1 puan — formiil dogru ancak islemler hataliysa,

0 puan — formiil yanlis ya da cevap yoksa

(3 puan) 17a) Top, 16 cm., hacim verilerini kullanarak bir problem kurunuz.

Ornek cevap : Cap1 16 cm olan kiire seklindeki bir topun hacmi kag cm’ tiir? (IT = 3)

3 puan — tiim veriler dogru kullanilarak bir soru yazilmissa,

2 puan — baz1 veriler dogru kullanilarak bir soru yazilmissa,

1 puan — problem yazmadan sadece “r=16 cm ise V=7"" yazilmissa,
0 puan — problem yazilmamissa ya da tamamen yanligsa

(3 puan) 17b) Top, 16 cm., hacim verilerini kullanarak kurulan problemi ¢oziiniiz.

Ornek cevap : V = (4/3. IL r’) = (4/3. 3. 8°) =4. 512 = 2048 cm’

3 puan — formiil dogru, islem dogru ve cevap dogru ise,

2 puan — formiil dogru, islem dogru ancak sonug hatali bulunduysa,
1 puan — formiil dogru ancak islemler hataliysa,

0 puan — formiil yanlis ya da cevap yoksa
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APPENDIX K: RUBRIC FOR TEST- VOLUME-post (TVpost)

Hacim Kavrami Testi -2

1. Asagidaki tablodaki geometrik sekillerle ilgili bos kisimlar1 doldurunuz.

(3 puan) 1a)

(3 puan) 1b)

Taban alanmi

o~ P,
|-_-_ |_T;:"|

(3.4)/2=6cm’

Taban alanmi

ILr’=3.4=12cm’

1 puan)
(Lp (1 puan)
Yiikseklik 6 cm )
(1 puan) Yiikseklik 4 cm
(1 puan)
Hacim (6.6)/3=12cm’ , X
(1 puan) Hacim (12.4)/3 =16 cm
(1 puan)
(3 puan) 1¢)
T ..
4 e la, 1b, lc sorularmin her biri i¢in
le'( e \‘s& toplam puan 3 puandir.
i | Her bir hiicre igin dogru cevap 1
KK ;"J puan, yanlis cevap 0 puandir.
Taban alani -
(1 puan)
Yiikseklik -
(1 puan)
Hacim (4/3. 3. 125) = 500 cm’

(1 puan)
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2. Asagidaki ifadelerden dogru olanlarin yanma (D), yanlis olanlarin yanma (Y) yazimiz.

(3 puan) 2ab) ( Y ) Hacimleri oran1 27/125 olan kiirelerin yaricaplar1 orani1 9/25 tir.
( D) Taban alanlar1 ve hacimleri ayni olan bir iicgen piramit ile ticgen
prizma Kkarsilastirildiginda; piramidin yiiksekliginin prizmanm yiiksekligine

oraninin 3 oldugu sonucuna varilir.

3 puan — her iki ifade de dogru ise

2 puan — birinci ifade dogru, ikinci ifade yanlis ise
1 puan — ikinci ifade dogru, birinci ifade dogru ise
0 puan — her iki ifade de yanlis cevaplanmus ise

(3 puan) 2c¢d) ( D) Bir dik koninin hacmi; tabani ve yiiksekligi bu koninin tabani ve
yiiksekligine esit olan bir silindirin hacminin iigte birine esittir.
('Y ) Piramitlerin hacim formiiliinden yararlanarak kiirenin

hacmini hesaplayabiliriz.

3 puan — her iki ifade de dogru ise

2 puan — ikinci ifade dogru, birinci ifade yanlis ise
1 puan — birinci ifade dogru, ikinci ifade dogru ise
0 puan - her iki ifade de yanlis cevaplanmus ise

(3 puan) 3ac) Asagida verilen seklin hangi geometrik cisimlerden olustugunu altlarina
yaziniz

3 puan — her iki cisme de doru cevap
Dikdortgen piramit | verildiyse,

2 puan — bir cisme dogru, bir cisme
yanlis cevap verildiyse,

1 puan — cisimlere yalmizca prizma ya da
kare prizma piramit cevaplar1 verildiyse,

0 puan — cevap yok ya da yanlis ise




(3puan) 3ad) Verilen degerleri kullanarak asagidaki seklin hacmini bulunuz.

VPrizma = 2 2 2 = 16 l'Il3
Vpiramit = 2.4.5 /3 =40/3 = 13,3 m’
Vroplam = 16 + 13,3 =29,3 = 88/3 m’

3 Pllan - VPrizma, VPiramit ve VToplam dOgl‘ll iSC,

2 puan - Vprizma V€ Vpiramit dogru ancak Vropiam
yanlis ise,

1 puan - Vprizma Ya da Vpiramic ten sadece birisi
h=5m dogru ise,

0 puan — cevap bos ya da tiim hacim
hesaplamalar1 yanlis ise

3bc) Asagida verilen seklin hangi geometrik cisimlerden olustugunu altlarma yaziniz

3 puan — her iki cisme de doru cevap
verildiyse,

Koni 2 puan — bir cisme dogru, bir cisme yanlig
cevap verildiyse,

1 puan — koni adli cisme yanlig cevap
verildiyse ve yarim kiire adl1 cisme kiire
olarak cevap verildiyse,

0 puan — cevap yok ya da yanlis ise

Yarim kiire

3bd) Verilen degerleri kullanarak asagidaki seklin hacmini bulunuz.
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4. Asagidaki ciimlelerdeki bosluklar: doldurunuz.

(3 puan) 4a) Yiikseklikleri ayni1 olan koni ve piramidin hacminin [(taban
alanixyiikseklik) / 3] formiilii kullanilarak bulunmasina ragmen sonucun farkli olmasinin

sebebi ....... tabanlarinin / taban alanlarinin / taban sekillerinin farkli olmasi......dir.

3 puan — cevap dogru ise,
0 puan — cevap yanlis ise

(3 puan) 4b) Yaricaplar1 aymi olan bir silindirin hacminin ile kiirenin hacmine

orant...(ILr*h) / (4/311r°) = 3h / 4...... tiir.

3 puan — cevap dogru ise,
0 puan — cevap yanlis ise

(3 puan) 4c¢) En biiyiik cemberinin yaricap uzunlugu r olan bir kiirenin hacmi, taban

yarigapi r ve yiiksekligi 2r olan dik silindirin hacminin ...2/3 sine...esittir.

3 puan — cevap dogru ise,
0 puan — cevap yanlis ise

(3 puan) 4d) Bir dik koninin taban yarigapi 4 katina ¢ikarilirsa, hacmi ....16.....katina
cikar.

3 puan — cevap dogru ise,
0 puan — cevap yanlis ise
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5. Asagida taban yaricaplar1 ve yiikseklikleri verilen dik dairesel koni, kiire ve dik
silindirlerden hacimleri birbirine esit olanlar1 eslestiriniz.

(3 puan) 5a) 3 puan — iki cismin hacmi de
dogru bulunup dogru
R eslestirildiyse,
M ] 2 puan — koninin hacmi dogru,
silindirin hacmi yanlis ise ya da
yok ise,

1 puan — silindirin hacmi dogru,
koninin hacmi yanlis ya da yok

| O ¢ ise,
I.%.4r L4231 /3 0 puan — silin('lirin hacmi de,
4T = 411053 koninin hacmi de dogru
bulunamadiysa

(3 puan) 5b)

—_— 3 puan — iki cismin hacmi de
-~ he dogru bulunup dogru
eslestirildiyse,

2 puan — kiirenin hacmi dogru,

koninin hacmi yanlis ise ya da yok
/ ise,
Hpn 1 puan — koninin hacmi dogru,
N kiirenin hacmi yanlis ya da yok
(ILr>.4r) / 3 4/3.ILr° ise,
4311 = 4/3.1L.1° 0 puan — koninin hacmi de,
kiirenin hacmi de dogru
bulunamadiysa

(3 puan) 6) Igi su dolu dik dairesel koni seklindeki bir kabin yiiksekligi 24 cm.dir. Kabin
icindeki su, tabani bu koni ile es olan dik silindir seklinde baska bir kaba bosaltildiginda
suyun yiiksekligi ka¢ cm. olur?

Es tabana sahip koni ve silindirin hacimleri
arasinda Vsijingir = 3Vkoni bagintist vardir. Bu
durumda tabanlar esit oldugu icin yiikseklikler1
arasinda da 3hgjingir = hxoni Olur. Yani suyun
silindirdeki yiiksekligi 24+3 = 8 olur.
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3 puan — dogru baginti, dogru islem, dogru sonug var ise,

2 puan — 3hgjjingir = hxoni dogru bagintis1 var ancak sonug yanlis ise,
1 puan — yalnizca Vsijingir = 3Vkoni bagintisi var ise,

0 puan — tiim bagintilar yanlis ya da cevap yok ise

(3 puan) 7) Yarigap1 3 cm, ve S5cm olan i¢i dolu metal iki kiire; i¢i tamamen su dolu bir
kovanm icine atiliyor. Kiirelerin tasirdig1 suyun hacmi kag cm’ tiir? (IT = 3)

@ Kiireler kovadan hacimleri oraninda su
tasirirlar.
Vi=4/3.11. 3° = 4/3. 3. 27 = 108 cm’
3em Sem Vo= 4/3. 11 5° = 4/3. 3. 125 = 500 cm’
Vioplam= 108 + = 500 = 608 cm’
ay
&

3 puan — hem kiirelerin hacim formiilii dogru, hem de hacim hesaplamasi dogru
bulunmus ise,

2 puan —kiirenin hacim formiilii dogru yazilmis, ancak kiirelerden herhangi birinin
hacmi yanlis hesaplanmissa,

1 puan — kiirenin hacim formiilii dogru yazilmis ancak hesaplar dogru
yapilamamissa,

0 puan — cevap yok ya da yanlis ise

(3 puan) 8) Hacmi 150 cm’ olan kare dik prizmanm yiiksekligi, kare dik piramidin
yiiksekliginin 1/3 idir. Bu cisimlerin tabanlar1 es ise kare dik piramidin hacmi kag cm’ tiir?

VPrizma = Ta .h=150 Cl'Il3

F VPiramit: Ta- 3h/3 = Ta .h

3
Vpiramit = Vprizma = 150 cm
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Prizmanm hacmi, kendisiyle esit taban ve yiikseklige sahip piramidin hacminin
3 katidir. Bu soruda tabanlar es ancak piramidin yiiksekligi prizmanin
yiiksekliginin 3 katidir. Dolayisiyla hacimleri esittir.

Vpiramit = 150 Cm3

3 puan — hem bagint1 dogru, hem de Vpiramit = Vprizma €sitligi kurulabilmisse,
2 puan — bagmt1 dogru ancak Vpiramit = Vprizma €5itlig1 kurulamamissa,

1 puan — bagmtida hata yapilmissa,

0 puan — bagmt1 yoksa ya da tamamen yanligsa

(3 puan) 9) Tabani kiirenin en biiyiik dairesi olan ve tepesi kiirenin iizerinde olan en
biiyiik koninin hacmi 27 cm” tiir. Bu koniyi iceren kiirenin hacmi kag cm?® tiir?

h =r = koninin yiiksekligi
Vioni = (3.1°.1)/3=38
r=2cm

Vkire = 4/3. 3.8 =32 cm®

3 puan — formiiller, islemler ve cevap dogru ise

2 puan — formiil dogru, h = r dogru ama sonuca giden islem yanlgsa
1 puan — formiil dogru ancak h = r bagintis1 bulunamadiysa

0 puan — formiiller yanlis ya da yoksa

(3 puan) 10a) r=5cm., h=8 cm.
Yukaridaki verileri kullanarak dik koni ile ilgili sekil ¢iziniz.

3 puan — sekil dogru, veriler sekil iizerinde dogru
yerlestirilmisse,

2 puan — sekil dogru, veriler sekil iizerinde yanlis
yerlestirilmisse,

1 puan — sekil dogru, veriler yerlestirilmemisse,
0 puan — sekil yoksa ya da yanligsa
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(3 puan) 10b) r=5cm., h=8 cm.
Yukaridaki verileri kullanarak dik koninin hacmi ile ilgili bir problem kurunuz.

Ornek cevap: Sekildeki koni seklindeki dondurma kiilahinin taban yarigapt 5 cm,
yiiksekligi 8 cm ise hacmi kag cm’ tiir?

3 puan — tiim veriler dogru kullanilarak bir soru yazilmissa,

2 puan — baz1 veriler dogru kullanilarak bir soru yazilmissa,

1 puan — problem yazmadan sadece “r=5 cm, h=8 cm, ise V=7" yazilmissa,
0 puan — problem yazilmamigsa ya da tamamen yanligsa

(3 puan) 10¢c) r=5cm., h=8 cm.
Yukaridaki verileri kullanarak dik piramidin hacmi ile ilgili kurulan problemi ¢oziiniiz.
(I1=3)

Ornek cevap : V = (Taban alam x yiikseklik) / 3 = (ILr>.h)/3
V=(3.5%8)/3=200cm’

3 puan — formiil dogru, islem dogru ve cevap dogru ise,

2 puan — formiil dogru, islem dogru ancak sonug hatali bulunduysa,
1 puan — formiil dogru ancak islemler hataliysa,

0 puan — formiil yanlis ya da cevap yoksa

(3 puan) 11a) portakal, 6¢cm., yaricap, hacim verilerini kullanarak kiire ile ilgili bir
problem kurunuz.

Ornek cevap: Yaricapt 16 cm olan kiire seklindeki bir portakalm hacmi kag¢ cm’ tiir? (IT =3)

3 puan — tiim veriler dogru kullanilarak bir soru yazilmissa,

2 puan — baz1 veriler dogru kullanilarak bir soru yazilmissa,

1 puan — problem yazmadan sadece “r=6 cm ise V=?"" yazilmissa,
0 puan — problem yazilmamissa ya da tamamen yanligsa

11b) portakal, 6cm., yaricap, hacim verilerini kullanarak kiire ile ilgili kurulan problemi
¢Ozuniiz.

Ornek cevap : V = (4/3. IL r’) = (4/3. 3. 6°) =4. 512 = 864 cm’

3 puan — formiil dogru, islem dogru ve cevap dogru ise,

2 puan — formiil dogru, islem dogru ancak sonug hatali bulunduysa,
1 puan — formiil dogru ancak islemler hataliysa,

0 puan — formiil yanlis ya da cevap yoksa
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APPENDIX L: OBJECTIVES INCLUDED IN 6", 7™ and 8" GRADE
TEXT BOOKS WHICH ARE RELATED WITH VOLUME OF
PYRAMIDS, CONE AND SPHERE

6™ grade
Name of the Unit: Geometric Objects
e Students will determine the main elements of prisms.
Name of the Unit: Measurement/ Volume of Geometric Shapes
e Students will develop formulas about the volumes of rectangular prism, square
prism and cube.
¢ Students will make predictions abut the volumes of rectangular prism, square prism
and cube.
¢ Students will solve and built problems abut the volumes of rectangular prism,
square prism and cube.
e Students will explain the units about measurement of volumes and convert the units

to each other.

7™ grade
Name of the Unit: Measurement/ Volume of Geometric Shapes
¢ Students will make predictions abut the volume of right circular cylinder and
develop the formula about the volume of it.

e Students will solve and built problems abut the volume of right circular cylinder.

8™ grade
Name of the Unit: Measurement/ Volume of Geometric Shapes
¢ Students will develop formulas about the volume of right prisms.
e Students will develop formulas about the volume of right pyramids.
e Students will develop formulas about the volume of right circular cone.
e Students will develop formulas about the volume of sphere.
¢ Students will solve and built problems abut the volumes of geometric objects.
¢ Students will make predictions about the volumes of geometric objects by using

strategy.



APPENDIX M: TEST OF NORMALITY

Table M. 1. Test of normality of School-1 and School-2
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Kolmogorov-Smirnov*

Shapiro-Wilk

posttest

Group
Statistic | Df | Sig. Statistic | df | Sig.
Experimental Group ,168 33 ,019 ,906 33 [ ,008
TVpre-Part2 -
Control Group 111 30 [ ,200 ,959 30 | ,300
Experimental Group ,132 33| ,155 ,946 33 (,100
TVpre-Part3
Control Group ,186 30 ,010 914 30| ,019
Experimental Group ,110 33 ,200* ,958 331,232
TVpre
: P Control Group ,133 30 ,189 ,952 301,195
o
% Experimental Group ,133 33| ,149 ,964 33| ,331
@) TVpost
? Control Group ,155 30| ,063 ,925 30| ,037
Mathematics Self- Experimental Group ,113 33| ,200° ,940 331,070
efficacy Scale as -
pretest Control Group ,127 30| ,200 ,961 30| ,322
Mathematics Self- Experimental Group ,106 33 ,200* ,949 331,120
efficacy Scale as
posttest Control Group ,150 30 [ ,082 ,922 301,031
Experimental Group ,129 35| ,150 ,952 35,127
TVpre-Par2 Control Group 133 33| 149 | 964 |33 342
Experimental Group ,108 35| ,200%* 974 35,547
TVpre-Part3
pre-ret Control Group 113 [33] 2000 | 962 |33 .,300
Experimental Group 111 35| ,200% ,970 351,453
N
. TVpre Control Group 150 | 33| 058 | 942 |33].,077
o
5 Experimental Group ,154 35| ,035 ,937 351,044
« TVpost
Control Group ,119 33 | ,200%* ,969 331,450
Mathematics Self- Experimental Group ,127 35 ,165 ,952 351,132
efficacy Scale as "
pretest Control Group 111 33| ,200 ,962 33| ,285
Mathematics Self- Experimental Group ,106 35 ,200* ,936 351,041
efficacy Scale as N
Control Group 119 | 33| 2000 | 958 33,229
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