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ABSTRACT

THE EFFECT OF MULTIPLE INTELLIGENCES BASED INSTRUCTION

ON STUDENTS’ PHYSICS ACHIEVEMENT

Giirgay, Deniz

Ph.D., Department of Secondary Science and Mathematics Education

Supervisor: Assist. Prof. Dr. Ali Eryillmaz

November 2003, 293 pages

The main purpose of this study is to compare the effects of the Multiple
Intelligences based instruction versus traditional instruction on ninth grade students'
physics achievement. MI inventory, Attitude Scale Toward the Content “Coulomb’s
Law”, Multiple Choice Physics Achievement test on the content “Coulomb’s Law”,
and MI based Physics Achievement rubric were used as measuring tools.

The study was conducted with 268 ninth grade public high school students in
Sincan district in the spring semester 2002-2003. There were two teachers and their
eight classes in this study. MI inventory, Attitude Toward the Content “Coulomb’s
Law”, and Multiple Choice Physics Achievement test were administered as pretest to

both experimental and control groups. Then, students in experimental groups were



iv
exposed to the MI based lessons. Students in experimental classes were grouped with
respect to the students’ strongest intelligences in Verbal/Linguistic,
Logical/Mathematical, Visual/Spatial, Interpersonal intelligence dimensions. In
control groups, traditional teaching method was used. After three weeks treatment,
all the students were posttested with the same tests. In experimental groups, students’
MI based physics achievement was measured on the last treatment week.

The data were analyzed using SPSS by multivariate analyses of covariance
(MANCOVA). According to the results of this study, multiple intelligences based
instruction made significant effect on students’ physics achievement on the content
“Coulomb’s Law” with respect to the traditional method. However, multiple
intelligences based instruction showed no significant effect on students’ physics

attitude toward the content “Coulomb’s Law” with respect to the traditional method.

Keywords: Physics Education, Coulomb’s Law, Multiple Intelligences Theory
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COKLU ZEKAYA DAYALI OGRETIMIN OGRENCILERIN

FiZIK BASARILARINA ETKISI

Giirgay, Deniz

Doktora, Orta Ogretim Fen ve Matematik Alanlar Bolimii

Tez yoneticisi: Yar. Do¢.Dr. Ali Eryillmaz

Kasim 2003, 293 sayfa

Bu caligsmanin ana amac1 Coklu Zeka Teorisine dayali 6gretimin dokuzuncu
sinif 6grencilerinin fizik basarilarina etkisinin geleneksel 6gretime gore
karsilastirilmasidir. Bu ¢alismada 6l¢iim araglar olarak Coklu Zeka envanteri,
“Coulomb Kanunu” konusuna kars1 tutum 6l¢egi, “Coulomb Kanunu” konusunda
coktan secmeli fizik basari testi ve ¢coklu zekaya dayali fizik basaris1 puan cetveli
kullanilmustir.

Bu caligma 268 devlet lisesi dokuzuncu sinif 6grencisi ile Sincan ilgesinde
2002-2003 bahar somestrinde gerceklestirilmistir. Calismada iki 6gretmen ve onlarin
sekiz sinif1 yer almistir. Coklu Zeka envanteri, “Coulomb Kanunu” konusuna kars1

tutum 6lgegi ve “Coulomb Kanunu” konusunda ¢oktan se¢meli fizik basar1 testi
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deney ve kontrol gruplarina 6n-test olarak uygulanmistir. Deney gruplarinda Coklu
Zekaya dayali ders planlari islenmistir. Deney gruplarindaki 6grenciler en kuvvetli
olduklar1 zeka alanlarina gore Sozel/Dil, Mantik/Matematik, Gorsel/Uzaysal ve
Sosyal zeka alanlarinda gruplara ayrildilar . Kontrol grubunda ise geleneksel 6gretim
metodu kullanmilmigtir. Ug haftalik uygulama sonrasinda biitiin gruplardaki
ogrencilere ayni testler son-test olarak verilmistir. Deney gruplarinda son uygulama
haftasinda ¢oklu zekaya dayali fizik basaris1 da l¢iilmiistiir.

Veriler, SPSS paket programi ile ¢cok yonlii varyans analizi (MANCOVA)
kullanilarak analiz edilmistir. Caligmanin sonuglarina gore, Coklu Zekaya dayali
Ogretimin Ogrencilerin “Coulomb Kanunu” konusundaki fizik basarilarina geleneksel
Ogretime gore anlaml bir etkisi oldugu fakat “Coulomb Kanunu” konusuna karsi

fizik tutumlarina anlaml bir etkisinin olmadigini gostermistir.

Anahtar kelimeler: Fizik Egitimi, Coulomb Kanunu, Coklu Zeka Teorisi
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CHAPTER 1

INTRODUCTION

It is obvious that when students are lectured on a subject, they are overloaded with
facts, statistics and other nuggets of information that are to be required at a later date
in the form of some assessment. Many inquiries have revealed that successfully
learning to pass tests and competency exams is different from gaining an
understanding of the underlying principles taught. Nor is such learning equivalent to
developing a functional and flexible ability to use the information studied (Grant,
1999).

In an age of exploding information, none of us can learn everything, so
choices ultimately must be made about what and how we will learn. In making such
choices, the students' individual inclinations and interests should guide some of their
curricular options (Campbell, 1996). Many educators became interested in a wave of
new education theories that offered new insights into the way students learn and
retain knowledge. Some of these theories, including constructivism and multiple
intelligences theory continue to grow in popularity today.

Over the past decade, physicists, psychologists and science educators have
been conducting research that was produced detailed information about how students

learn physics. Some researchers have used physics as a context for examining



cognitive processes and approaches to problem solving. For others, conceptual
understanding has been in a particular area of physics such as mechanics, electricity,
heat or optics. The results indicate that similar difficulties occur among students of
different ages and ability, often in spite of formal study in physics. Moreover, the
persistence of these difficulties suggests that they are not easily overcome, and need

to be addressed explicitly during instruction (McDermott, 1984).

1.1 Current Trends and Issues of Physics Education Research

Student learning in physics is complex process. Learning to represent
concepts in physics by using mathematics creates challenge for students to
understand and for teachers to instruct. Traditionally the model of teaching and
learning in most physics classrooms can be described as transmission of knowledge
from teacher to students. However, nowadays, teachers are viewed as facilitators of
student knowledge and learning is viewed as an individual process carried out in
each student’s mind.

Until the late 1950s and 1960s, science in elementary and middle school
consisted of reading and memorization. In high school, as in college, the curriculum
in physics was generally considered to consist of a course syllabus, a text, a
collection of standard problems, and a set of prescribed laboratory experiments
(McDermott, 1991).

Discovery and inquiry learning were among early attempts at curriculum
development, which is built on a view of students as active participants in their
learning. Discovery learning pioneered by Bruner, was used as the foundation for

curriculum development and led to PSSC Physics, which was the standard course



from the 1960s to the 1980s in Canada and the United States. In discovery learning
classrooms students were expected to discover laws and concepts but never did
discover them as expected (Wessel, 2001).

The learning and the teaching of physics as a subject for scholary inquiry is a
new field. The last two decades have seen the growth of an international community
engaged in research in physics education. Physicists, cognitive psychologists, and
science educators have been involved. Each of these groups has a different
perspective as seen in Figure 1.1. In keeping with their role in the preparation of pre-
college teachers, science educators focus attention on the development and testing of
methods for teaching science. Although physics may provide context, the goal of
research is likely to be an instructional strategy or theory of instruction not specific
to physics. Cognitive psychologists take a different approach. They examine how
students solve physics problems to gain insight into human thought processes. The
ultimate objective may be to develop a theory of cognition. For cognitive
psychologists and science educators, interest in physics as a discipline is usually not
the driving force. Nevertheless, these groups can contribute to our knowledge of
student difficulties (McDermott, 1991).

There are some basic objectives for introductory physics courses that most
instructors would agree are important. Having completed such a course, students
should have acquired a sound understanding of certain basic physical concepts that
they can define operationally and link in a meaningful manner to important
principles. They should have developed facility with formal representations
(diagrams, graphs, equations, etc) and be able to describe in detail the relationships

between a concept and the formalism that is used to represent it. They should have



developed sufficient proficiency in scientific reasoning to apply the concepts and
representations of physics in the analysis and interpretation of simple phenomena.
Students should be able to make explicit the correspondence between a concept or a
representation and an actual object or event in the real world. It is also necessary that
students learn how to solve physics problems. However it is found that important
intellectual objectives are often ignored when instruction is geared toward problem
solving. Students tend to concentrate on algorithms rather than on the subject matter

(McDermott, 1991, p.303).

Cognitive Physics Science
psychologists instructor educator
Focus on Focus on Focus on General
Human Physics Instructional
Cognition Subject Matter Strategies
Specific
Difficulties
Specific
Instructional
Strategies

Theories of Cognition and Instruction

Figure 1.1 Perspective on research in physics education (McDermott, 1991, p.304)




Reif (1991; 1995) has focused on two central questions during the last several years:
“(1) Can one better understand the underlying thought processes enabling people to
deal effectively with complex domains such as science or mathematics?” (2) Can one
use the resulting understanding to design instruction whereby students may learn
such thought processes and acquire flexibly usable scientific knowledge? From his
inquiries, Reif (1991; 1995) has identified several common problems in teaching and
learning technical subjects.

In some studies, students’ prior or existing knowledge became recognized. A
wide range of studies exploring students alternative conceptions been made. Students
come into the classroom with naive preexisting notions about the world that are often
both incorrect and inconsistent. These preexisting models are resistant to change.
According to Reif (1991; 1995), instruction must first overcome these naive models
and then proceed to teach students how to properly interpret relevant concepts and
principles, how to describe knowledge effectively, and how to organize it effectively.
Only with these three basics in place, can education proceed to teach students how to
analyze problems, construct solutions, and check their solutions for consistency
against known facts.

Reif (1991; 1995) stresses presenting basic definitions and principles that can
be systematically elaborated rather than spewing out facts for memorization. For
example for the body worker understanding shoulder motions and attachments, it is
easy to deduce that the major is an internal rotator than to remember that fact from an
unorganized mass of information about the upper body. However, presenting
knowledge in well-organized form is useful, nonetheless totally insufficient. The

more important, and difficult, requirement is to ensure that the knowledge in



student's heads is well organized. Therefore, students must actively practice using
well-organized knowledge (Grant, 1999).

According to Reif (1986) learning or teaching can be viewed as a
transformation process in which the students S goes from an initial state S; to a final
state S¢ of improved intellectual performance. To investigate this process
systematically, Reif says that following questions should be answered (1986, p.48):

e What does the student know and how does the student
think when in the initial state S; before instruction?

® What must the student know and how must the student
think to achieve the desired intellectual performance-
solving physics problems, for example- in the final state
S¢?

e What learning and teaching process S; —» St takes
the student from the initial state to the final state?

e  What are the learning or teaching practices by which
we can implement this transformation process?

Cognitive studies focuses on how people understand and learn (Redish,
1994). According to Redish, the principles learned from cognitive studies can
provide a framework for how we think about the complex issues of teaching and
learning. These principles are:

a. Realization, that what we want our students to get is not simply the content
but to build their understanding of that content into accurate and effective

mental model.



b. It is reasonably easy to learn something that matches or extends an exiting
mental model.
c. Itis very difficult to change an established mental model substantially.
d. Since each individual constructs his or her own mental ecology, different
students have different mental models for physical phenomena and different
mental models for learning (Redish, 1994).
From these basic principles, Redish draws a several corollaries. He states, “We
usually assume that our students either know something or they do not. The views of
mental models we learn from cognitive scholars suggest otherwise. It suggests that
students may hold contradictory elements in their minds without being aware that
they contradict”. He continues, “Mental models must be built. People learn better by
doing than by watching something being done”. Redish also notes that new learning
is linked to the familiar. “Much of our learning is done by analogy”, he says.
Science educators have developed learning and instructional models, which
incorporate research on students’ alternative conceptions and students conceptual
development. Some attempts produced instructional strategies based on viewing
student learning as conceptual development. Classroom experiences need to be
designed to cause conceptual conflict, but that students have to be in a non-
threatening, student-centered environment for such conflict to produce successful
conceptual change (Wessel, 2001).
According to Heuvelen (1991) the educational system can be thought as a
transformer that helps students to acquire conceptual knowledge and analytical skills.
When physicists build transformer, considerable care is taken to match impedances

at the source and at the load. For instructional transformer, the load is the minds of



the students. To make an effective system of instruction, the output of an educational
transformer must be attuned to the characteristics of student minds at all times.

Learning in science began to be viewed as an individual student process of
concept development. Therefore, a need for a different view of learning and knowing
became necessary. Learning explained as an individual process carried out in each
student’s mind. Moreover, learning was described as individual knowledge
construction and concept development. Therefore, constructivism began to be used in
science education literature. According to constructivism, learning in science could
be viewed as knowledge construction with learners having an active role in the
process. By the 1990s the constructivist learning was being described in literature
aimed at practicing teachers and teacher education texts. From a constructivist
perspective the function of teacher is viewed differently from other models of
learning. Teachers were seen as facilitators of students’ knowledge construction
rather than being as transmitters of knowledge (Wessel, 2001).

There are also applications of computer in physics education. Edward
Redish's current research effort is devoted entirely to physics education. He has
noted (Redish, 1994) four major principles of technical education: (1) People tend to
organize their experiences and observations into patterns or mental models; (2) It is
reasonably easy to learn something that matches or extends an existing mental
model; (3) It is very difficult to change an established mental model substantially; (4)
Since each individual constructs his or her own mental ecology, different students
have different mental models for physical phenomena and different mental models

for learning.



Perhaps the most significant effect that research in physics education has had
on physicists working in this area has been to impress upon them the necessity of
focusing greater attention on students (McDermott, 1991). Nowadays, Multiple
Intelligences Theory has become importance in educational settings. Using MI
theory develops each intelligence to an adequate level of competency. Moreover, we

can improve education by addressing the multiple intelligences of our students.

1.2 Multiple Intelligences Theory
Instead of viewing human “smartness” in terms of a score Gardner defines
intelligence as the ability:
® to solve problems that one encounters in real life,
® to generate new problems to solve,
¢ to make products or offer service that is valued in one’s culture (Campbell,
1996).
Gardner defines eight intelligences. These are; Linguistic Intelligence,
Logical/Mathematical Intelligence, Musical Intelligence, Visual/Spatial Intelligence,
Bodily/Kinesthetic Intelligence, Interpersonal Intelligence, Intrapersonal
Intelligence, and Naturalist Intelligence. He refutes the notion that intelligence is
determined solely by genetics. He argues instead that what we value in our culture
determines what intelligences we cultivate. So he point out that the concept of
intelligent behavior varies from culture to culture. Linguistic intelligence and logical-
mathematical, for example are generally esteemed in western culture. To an African

tribesman, however musical intelligence may be equally important. To a Polynesian
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navigator, spatial intelligence is critical and for a family of high-wire artist, finely
tuned kinesthetic intelligence is necessary (Campbell, 1992).

In his book “Frames of Mind”, Gardner presented his theory of multiple
intelligences that reinforces his cross-cultural perspective of human cognition. The
intelligences are languages that all people speak and are influenced, in part, by the
culture into which one is born. They are tools for learning, problem solving, that all
human beings can use (Campbell, 1996).

According to MI theory, each person possesses all eight intelligences and these

intelligences could be developed to an adequate level of competence. Moreover,
there are many ways to be intelligent within each category. By using MI theory,
educators develop students’ eight intelligences and students learn by using these

intelligences.

1.3 Purpose of the Study
The general purpose of the study is to compare the effects of Multiple Intelligences
based instruction with traditional instruction on students' physics achievement and

physics attitude.

1.4 Null Hypothesis

There is no significant overall effect between MI based instruction and
traditional method on the population means of the collective dependent variables of
ninth grade students’ Attitude Toward the content “Coulomb’s Law”, and Multiple

Choice Physics Achievement when students age, gender, prior semester physics
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GPA, and pretest scores of students’ Attitude Toward the content “Coulomb’s Law”

and Multiple Choice Physics Achievement are controlled.

1.5 Definition of the Important Terms

Attitude: Learned predispositions to respond in a favorable or unfavorable
manner to a particular person, behavior, belief or object (Feldman, 1996).

Ninth grade students’ attitude toward the content “Coulomb’s Law” (ATCL):
Ninth grade students’ scores toward the content “Coulomb’s Law” measured with
Attitude Scale (see Appendix A)
Multiple Choice Physics Achievement (MCPA): Students scores in a given multiple
choice test on the content “Coulomb’s Law” (see Appendix B).

Ninth grade students’ Physics Achievement: Student scores measured by
multiple choice physics achievement test on the content “Coulomb’s Law”(MCPA).

Intelligence: The capacity to understand the world, think rationally, and use
resources effectively when faced with challenges (Feldman, 1996). In this study
instead of a unique dimension of intelligence Gardner’s definition was accepted.

Multiple Intelligences: A theory developed by Howard Gardner that posits
more than one type of intelligence. He defines intelligence as the ability to create a
product valued in a culture or solve a problem that concerns a given culture. Gardner
defines eight intelligences. Linguistic Intelligence, Logical/Mathematical
Intelligence, Musical Intelligence, Visual/Spatial Intelligence, Bodily/Kinesthetic
Intelligence, Interpersonal Intelligence, Intrapersonal Intelligence and Naturalist
Intelligence (Zephyr). Brief descriptions of Gardner’s eight intelligences are as

follows:
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Linguistic Intelligence: To effectively manipulate language to express oneself
rhetorically or poetically. It also allows one to use language as a means to remember
information.
Logical/Mathematical Intelligence: The ability to detect patterns, reason deductively
and think logically.
Musical Intelligence: The ability to recognize and compose musical pitches, tones,
and rhythm.
Visual/Spatial Intelligence: The ability to recognize form, space, color, line, and
shape and graphically represent visual and spatial ideas. Gardner notes that spatial
intelligence is also formed in blind children (Brualdi, 1996).
Bodily/Kinesthetic Intelligence: The ability to use the body to express ideas feelings
and to solve problems.
Interpersonal Intelligence: The ability to understand another person’s feelings,
motivations, and intentions and to respect effectively.
Intrapersonal Intelligence: The ability to know about and understand oneself and
one’s similarities to and differences from others (Christison, 1999).
Naturalist Intelligence: The ability to recognize and classify plants, minerals and
animals.

Multiple Intelligences: Ninth grade students’ scores on the MI inventory are
operationally defined as multiple intelligences (see Appendix C).
Ninth grade students’ Multiple Intelligences based Physics Achievement (MIbPA):
Ninth grade students’ scores about the content “Coulomb’s Law” measured with
respect to the Linguistic, Logical/Mathematical, Visual/Spatial and Interpersonal

intelligences via scoring rubric (see Appendix D)
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Ninth grade students’ prior physics GPA: Students’ physics course grade in

the previous semester before the pretests.

1.6 Significance of the Study

The most widely used approach in physics education is traditional approach.
Most of the physics teachers are eager to transmit both their knowledge and
enthusiasm. They hope that their students will acquire not only specific information
about physics and skills but also come up to appreciate power that the physicists
finds in physics. Having obtained a particular insight of intellectual effort, they want
to share this knowledge. To prevent students from going through the same struggles,
instructors often teach from the top down, from the general to the particular.
Generalizations are often fully formulated when they are introduced. Students are not
actively engaged in the process of abstraction and generalization. Inductive thinking
is very little involved; but the reasoning is almost entirely deductive. Instructors hope
to teach students how to do the same in new situations, by presenting general
principles and showing how to apply them in a few special cases. Traditional
approach ignores the possibility that the perception of students may be different from
that of the instructor. Perhaps most students are not ready or able to learn physics in
the way that the subject is usually thought (McDermott, 1993).

If the curriculum is inquiry oriented and activity centered so that the students
have the experience of actively participating in the science courses, then the products
will be more fruitful. In order to create such situations teachers should arrange
activities, which develop the intelligences of the students. While students’

intelligences will be developing they will learn the intended content as well.
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Moreover, the difficulties students have in physics are not usually due to the failure
of instructors to present the material correctly and clearly, at least as the delivery of
information is viewed from the perspective of a physicist. What is taught is not
usually wrong, although occasionally this may be the case. What the instructors says
or implies and what the student interprets or infers as having been said or implied are
not the same. There are often significant differences between what instructor’s thinks
students have learned may be actually learned (McDermott, 1991).

Educational system in Turkey doesn’t allow student’s to be creative in
physics education. Due to the results of this system, students cannot develop their
higher order thinking skills, which requires only the basic knowledge on science
instead of keeping everything in mind. At the beginning of the new century as a
developing country Turkey's educational system need to be fundamentally
restructured to meet the demands of information age, students should be educated
that they can inquire into the environment around them. Although physics surrounds
the world around human being and constitutes principles for reasons, students exhibit
negative attitudes towards physics. On the other hand physics is one of the easiest
area where a student can make investigations because it is a natural laboratory. If the
students learn how to inquire the world around them so physics could be an exiting
course for students.

At first students should have opportunities to learn through their strengths,
then unexpected and positive cognitive emotional, social and even physical changes
will appear. The basic knowledge, all students must master, such as language arts,
mathematics, history, and science does not need to be taught in the same manner for

everyone. Frustration and academic failure might be greatly reduced if teachers
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presented information in numerous ways, offering students multiple options for
success (Campbell, 1996).

There are lots of literatures showing the effects of Multiple Intelligences
Theory on the other hand there is almost no literature about the effects of Multiple
Intelligences Theory on physics achievement. Moreover, most of the studies reveal
results based on the observations and interviews. This study will focus on the
quantitative research results.

Modifying teaching and learning methods to address multiple intelligences
may well improve both students achievement in physics and students multiple
intelligences. Hence they will show positive attitudes to learning physics. Therefore,
significance of the study lies in its contribution to the field of physics education
concerned with how MI based instruction affects student's achievement. Moreover, it
is obvious that by tapping into students,

MI teachers will have opportunities to:

¢ broaden their teaching repertoires by incorporating a variety of approaches
into their science teaching,

e offer students diversity in how they show what they have learned (teachers
broaden their assessment literacy),

e offer students choice in how they learn,

¢ enhance self directed learning and student reflection about their own learning,

¢ and expand students conceptions of how they can learn in science (learning in
science can be fostered and engaged by using more than logical/rational

thinking) (Goodnoug, 2000).
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CHAPTER 2

REVIEW OF RELATED LITERATURE

Many teachers are interested in innovative education theories that suggest
ways to optimize student learning. MI theory offers teachers an opportunity to create
innovative teaching techniques, tools and strategies that are relatively new to the
educational scene. Thus, MI theory provides a mechanism for developing multiple
intelligences through new pedagogical approaches.

In this chapter, literature review about views about IQ, principles of the MI
theory, descriptions of seven intelligences, implications of the MI theory in
education, projects on the MI theory, effects of the MI theory on achievement and

attitude and criticisms about MI theory are presented.

2.1 Views on Intelligence

The unitary conception of the intelligence known as the intelligent quotient
(IQ), was developed primarily by the Frenchman Alfred Binet at the beginning of the
20™ century (Gardner, 1993). Some researchers developed the technique of
administering a series of questions to children and recording which items could be
answered correctly by almost all youngsters, which by most, which by few, and
which by none. The information was used to create a test that would discern students'

levels of knowledge, designed so that a score of hundred would indicate an average
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intelligence. It is presumed that human intelligence was normally distributed and
could be expressed by a single numerical score. Thus, the intelligence, measured by
performance on a standardized test, and the view of intelligence as being a single
factor “g” became dominant.

Nowadays standardized tests are available for a variety of purposes, and they
all are based on Binet's premise that a single test can yield a score that captures all of
an individual's abilities and potential (Hoerr, 2000). A single test or a single score
heavily influences many important educational decisions, including whether a
student is accepted into a program or a school. Many people continue to embrace the
[.Q. model, assuming that there is one measure that can assess an individual's
intelligence although tests and test scores could sometimes misused. In the IQ model,
only a few of students' abilities, the "scholastic" intelligences, especially the
linguistic and logical mathematical are assessed. Since designing reliable paper and
pencil tests for assessing reading, writing, and computation is relatively easy, the
tendency to focus on scholastic intelligences is related to fact this fact. Designing
reliable and valid tests to assess students' musical or artistic talents, for example, is
much more difficult and expensive (Hoerr, 2000).

The work of Swiss psychologists Jean Piaget, a contemporary of Binet,
contributed to this theoretical conception by describing the stages of operation in
which discreet cognitive abilities supposedly developed over the human lifespan
(Gardner, 1993). Many of the educators have embraced the ideas of Binet and Piaget
in profound ways, and their theories about human potential and growth can be traced

within the current structures and operations of schools in the world.
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Harvard psychologist Howard Gardner introduced his work theory of multiple
intelligences in his book “Frames of Mind” (Gardner, 1993). This relatively new
brain-based theory stated that there are at least eight basic categories of human
intelligence, and declared, ‘it is not how smart you are, it is how you are smart”
(Black, 1998).

The science of neurobiology had opened exiting frontiers into the concepts of
brain-based learning (Sausa, 1995). These insights into how human brain thought and
learned suggested fundamental changes in the way schools should be structured and
how teaching and learning should best happen there (Jensen, 1998). The relatively
new theory of multiple intelligences was one such brain-based development. As a
cognitive theory describing human potential, multiple intelligences theory has
profound implications for addressing the weakest areas of instructional delivery,
curriculum content, social and affective environmental concerns, and a host of other
problematic issues central to the public school mission (Armstrong, 1994).

Most educators and many psychologists think intelligence tests measure or
ought to measure something like the innate capacity or potential of the learner. This
has been a popular belief among professionals. It is a personal theory that is
staunchly held and, like other personal theories, is not easily altered by disconfirming
evidence (Lohman, 1993). The theory of multiple intelligences (MI) brings an
approach to how we define intelligence and allows us to use our students' strengths to
help them learn. Students who read and write well are still smart, but they are joined
to other students who have different talents such as musical or visual. Through MI,
schools and classrooms become settings in which a variety of skills and abilities can

be used to learn and solve problems.
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2.2 Theoretical Basis for Multiple Intelligences Theory
The theory of multiple intelligences (MI) broadens the traditional view of

intelligence as solely composed of verbal/linguistic and logical/mathematical
abilities (Christison, 1999). Restricting educational programs to focusing on a
preponderance of linguistic and mathematical intelligences minimizes the importance
of others forms of knowing. Thus, many students who fail to demonstrate the
traditional academic intelligences are held in low esteem and their strengths may
remain unrealized and lost to both school and society at large (Campbell, 1996).

Gardner developed a set of criteria to determine what set of skills make up an
intelligence by working from the definition that These criteria are focused on solving
problems and creating products; they are based on biological foundations and
psychological aspects of intelligence. According to Gardner an ability can be
considered an intelligence if it can meet a few (not necessarily all) of these criteria
(Hoerr, 2000):

e Potential Isolation by Brain Damage: For example, the location of damage to
the brain, such as might occur from a stroke, may result in a person losing
certain linguistic abilities. A person with a lesion in the temporal lobe of the
right hemisphere might have her musical capacities selectively impaired,
while frontal lobe lesions might primarily affect the personal intelligences.
Gardner is arguing for the existence of seven relatively autonomous brain
systems (Armstrong, 1994).

e The Existence of Prodigies, Savants, and Other Exceptional Individuals: It is
demonstrated by the existence of idiot savants, prodigies, and other

exceptional individuals who demonstrate a high level of skill in one area. For
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example, by observing people who demonstrate extraordinary ability in a
single intelligence, we can watch intelligences in relative isolation.

A Distinctive Developmental History, and a Definable Set of Expert "End-
State" Performances: Gardner points out that people can best see the
intelligences working at their zenith by studying the “end-states” of
intelligences in the lives of truly exceptional individuals (Armstrong, 1994).
Poets, and salespersons demonstrate these performance characteristics.

An Evolutionary History And Evolutionary Plausibility: Gardner concludes
that each of the eight intelligences meets the test of having its roots deeply
embedded in the evolution of human beings and, even earlier, in the evolution
of other species. Animals exhibit forms of spatial intelligence; birds have
musical intelligence (Hoerr, 2000).

Support From Psychometric Findings: Standardized measures of human
ability provide the “test” that most theories of intelligence use to ascertain the
validity of a model. Although Gardner is no champion of standardized tests,
and in fact has been an ardent supporter of alternatives to formal testing, he
suggests that we can look at many existing standardized tests for support of
the theory of multiple intelligences. For example, batteries of tests can reveal
which intelligences reflect the same underlying factors.

Support from Experimental Psychological Tasks: Certain individuals, for
instance, may have a superior memory of words but not for faces; others may
have acute perception of musical sounds but not verbal sounds. Each of these
cognitive faculties, then, is intelligence specific; that is, people can

demonstrate different levels of proficiency across the eight intelligences in
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each cognitive area. Tests can indicate how intelligences are discrete or
interrelated.

¢ An Identifiable Core Operation or Set of Operations: Musical intelligence
consists of sensitivity to melody, harmony, rhythm, timbre, and musical
structure. Linguistic intelligence consists of sensitivity to structure and
syntax, vocabulary, rhythm and cadence, and literary tools.

e Susceptibility to Encoding in a Symbol System: Ability to symbolize is one
of the most important factors separating humans from other species. Codes
such as language, maps, numbers, and facial expressions capture components
of the various intelligences.

The definition of intelligence that is supported by these criteria—the ability to solve
a problem or create a product that is valued in a society—is very different from the

definition of intelligence implicit in standardized I1Q.

2.2.1 Object Related Intelligences

Four of the eight intelligences bodily kinesthetic, visual-spatial, logical-
mathematical, and naturalist may be viewed as ““ object related” forms of
intelligence. These capacities are controlled and shaped by the objects, which
individuals encounter in their environments (Campbell, Campbell & Dickinson,

1996).

2.2.1.1 Bodily-Kinesthetic
These people have keen body awareness. They like physical movement,

hugging, dancing, making and inventing things with their hands, and role playing.
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They communicate well through body language and other physical gestures. They
can often perform a task only after seeing someone else do it. They generally like

physical games of all kinds and demonstrating how to do something. They find it

difficult to sit still for a long time and are easily bored if they are not actively

involved in what is going on around them.

2.2.1.2 Visual-Spatial

These people think in images and pictures. They are often very aware of
objects, shapes, colors, and patterns in their environment. They like to draw, paint,
make interesting designs and patterns and work with clay, colored construction
paper, and fabric. They love jigsaw puzzles, reading maps and finding their way
around new places, and daydreaming. They have strong opinions about such things
as colors that go together, textures that are appropriate and pleasing, and decorating.
They are excellent at performing tasks that require seeing with the mind’s eye (for

example, visualizing, pretending, imagining, and forming mental images.

2.2.1.3 Logical-Mathematical

These people think conceptually and abstractly and are able to see patterns
and relationships that others often miss. They like to experiment, solve puzzles and
other problems, ask cosmic questions, and think. They generally enjoy working with
numbers and mathematical formulas and operations. They love the challenge of
complex problem to solve. They tend to be systematic and analytical, and they

always have a logical rationale or argument for what they are doing or thinking.
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2.2.1.4 Naturalist

These people readily notice characteristics and patterns. They innately sense
appropriate categories based on the characteristics they observe and are able to group
items accordingly. They like to collect items from nature, study them, and group
them. They tend to be aware of subtleties in appearance, texture, and sounds that
those weaker in this intelligence may not grasp. This intelligence is directly related to
the recognition, appreciation, and understanding of the natural world around us. It
involves such capacities as species discernment and discrimination, the ability to
recognize and classify various flora and fauna, and our knowledge of and

communion with the natural world (Lazear, 2001).

2.2.2 Object Free Intelligences
Object free intelligences consist of verbal-linguistic and musical
intelligences. They are not shaped by the physical world but are dependent upon

language and musical systems.

2.2.2.1 Verbal-Linguistic

These people have highly developed verbal skills and often think in words.
They like reading, playing word games, making up poetry and stories, getting into
involved discussions, debating, formal speaking, creative writing, and telling jokes.
They tend to be precise in expressing themselves, they love learning new words, they
do well on written assignments, and their comprehension of what they have read is

high.
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2.2.2.2 Musical-Rhythmic

These people love music and rhythmic patterns. They are very sensitive to
sounds in the environment: the chirp of a cricket, rain on the roof, varying traffic
patterns. They can often reproduce a melody or rhythmic pattern after hearing it only
once. Various sounds, tones, and rhythms may have a visible effect on them (that is,
you can see a change in facial expressions, body movement, or emotional responses).
They like to create music. They enjoy singing and listening to a wide variety of
music. They are often quite skilled at mimicking sounds, language accents, and
others' speech patterns, and recognizing different musical instruments in a

composition.

2.2.3 Personal Intelligences
The third category consists of the person related intelligences with inter-and

intrapersonal intelligences reflecting a powerful set of counterbalances.

2.2.3.1 Interpersonal

These people learn through person-to-person interaction. They generally have
lots of friends; show a great deal of empathy for other people and understanding of
different points of view. They love team activities of all kinds and are very good
team members, pulling their own weight and often much more. They are sensitive to
other people's feelings and ideas, and are skilled at drawing others out in a
discussion. They are also often very skilled in conflict resolution and mediation when

people are in radical opposition to each other.
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2.2.3.2 Intrapersonal

These people like to work alone and sometimes shy away from others. They
are self-reflective and self-aware and thus tend to be in tune with their inner feelings,
values, beliefs, and thinking processes. They are frequently bearers of creative
wisdom and insight, are highly intuitive, and are inwardly motivated rather than
needing external rewards to keep them going. They are often strong willed, self-
confident, and have definite, well-thought-out opinions on almost any issues (albeit
they are sometimes a little off the wall). Other people will often come to them for
advice and counsel, but other people will also sometimes view them as distant or

strange.

2.3 Principles of the Multiple Intelligences Theory

Beyond the descriptions of the eight intelligences there are certain points of the
model. These are theoretical basis for MI theory that is as follows (Armstrong,
1994).

e Each person possesses all eight intelligences in varying amounts.

® Most people can develop each intelligence to an adequate level of
competency. We can improve education by addressing the multiple
intelligences of our students.

e Intelligences usually work together in complex ways. These intelligences are
located in different areas of the brain and can either work independently or
together.

e There are many ways to be intelligent within each category.

e Each person has a different intellectual composition.



26

¢ These intelligences may define the human species (Disney, 2001).

2.4. Current Conceptions of Intelligence

Gardner is not the first person to suggest that there is more than one
intelligence. Decades ago, J. P. Guilford created the Structure of Intellect, a model
that identified more than 90 different intellectual capacities, and Robert Sternberg
has developed the Triarchic Theory of Intelligence, which contains three forms of
intelligence. Recently, Daniel Goleman's Emotional Intelligence and Robert Coles's
Moral Intelligence have received national attention. All of these theories share the
belief that intelligence is a multiple, complex capacity. Gardner's model is
distinguished from the other theories by its scientific basis, and especially with its
educational implications. Intelligence has been defined and studied under a number
of different rubrics, among them individual differences, cognitive abilities, and
aptitudes. Probably the most influential developments in recent understanding of
these concepts have come from educational and psychological researchers associated
with cognitive psychology. Robert Sternberg, and Howard Gardner, serve as a
representative sample of researchers who have made significant gains in the current
conceptions of intelligence.

Sternberg's (1985) theory of intelligence contains three subtheories, one about
context, one about experience, and one about the cognitive components of
information processing. The contextual subtheory attempts to specify what would be
considered "intelligent" in a given culture or context. According to Sternberg,
culturally intelligent behavior involves either adapting to one's present environment,

selecting a more optimal environment, or reshaping one's current environment. The
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experiential subtheory claims that the expression of any intelligent behavior will be a
function of the amount of experience one has with the particular class of tasks being
tested. According to Sternberg, intelligence is best demonstrated when the task is
relatively novel or unfamiliar. The componential subtheory describes the cognitive
structures and processes that together produce intelligent behavior. Sternberg
proposes three general types of processes: metacomponents (which control and
monitor processing), performance components (processes that execute plans), and
knowledge acquisition components (which encode and assemble new knowledge).
As a whole, the triarchic theory claims different aspects or kinds of intelligence (e.g.,

academic, practical).

2.5 Critiques to the Multiple Intelligences Theory

Some of the critics claim that intelligences are really what are commonly
called gifts or talents (Kezar, 2001; Sternberg, 1983). Gardner accepts, however then
would want linguistic and logical-mathematical ability also labeled talents, rather
than being elevated for no particular reason (Gardner, 1993). Others claim that
general intelligence such as critical thinking, reflectiveness, or memory does exist
and that this theory fails to acknowledge this important general intelligence. Gardner
notes that this reading of the evidence suggests there is not a content independent

knowledge base, however this is still open to debate with no definitive evidence.

2.6 Educational Implications of the Multiple Intelligences Theory
Unlike most educational reforms, MI theory is not prescriptive. Its broad

view of human abilities does not indicate how and what to teach. Rather it gives
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teachers a complex mental model from which to construct curriculum and improve
themselves as educators (Campbell, 1997). According to Gardner (1997), although
there is no single MI route, it is very important that a teacher take individual
differences among kids very seriously. Teacher should not forget that all children
have strengths. MI is a student-centered model in which the curriculum is often
modified to fit the students. Rather than relying upon a linguistic filter and requiring
students to write to show their grasp of skills and information, teachers using MI can
allow students to use their strengths to demonstrate what they have learned. Students
might use their spatial intelligence in drawing; their musical intelligence in
composing a song or identifying a melody, all these strategies suggests some possible
ways that teachers and students can incorporate the intelligences in teaching and
learning. What is key for the facilitator, therefore, is to look for the dominant
intelligence in individuals and the mix in the group. Therefore mentioned traits and
behaviors within groups are important clues. Most important thing is to create an
environment that maximizes the ability of most of the people to contribute most of
the time in a manner most appropriate to their natural tendency or intelligence.
Clearly knowledge of one’s own intelligence can only help in this process (Hoerr,
2000). MI theory can be used to match teaching to how students learn, to encourage
students to stretch their abilities to develop all their intelligences as fully as possible,
and honor celebrate diversity. It may also serve as a framework for teachers to
explore their teaching styles and to help them in making decisions about teaching and
learning experiences for students (Goodnough, 2001).

However, that it is possible to misapply MI. Gardner has written with concern

about teachers who have music playing in the background and believe that they are
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addressing the musical intelligence. Using MI effectively requires teachers to devote
the time and energy for understanding MI theory and then decide how it can be used
in curriculum development, instruction, and assessment (Hoer, 2000).

The association for Supervision and Curriculum Development (ASCD)
devoted an entire issue of Educational Leadership to the theory of Multiple
Intelligences. This issue provides interpretations of the educators about how to
modify curricula and how to improve practice by using multiple intelligences theory
(Campbell, 1997).

MI theory has obvious educational implications, and several schools have
restructured their curricula by using MI Theory. The Key School in Indianapolis
(Blythe & Gardner, 1990), the Mather school in Boston (Hatch, 1993), new city
school in St. Louis (Hoerr, 1994) and there are many schools (Campbell &
Campbell, 1999) implemented the MI theory to their curriculum. There is no one,
right way to implement MI. The way MI is used at New City School, for example, is
different from the way it is used at the Key School in Indianapolis, Indiana, which is
different from the way it is brought to life at the Fuller School in Gloucester,
Massachusetts. Teachers can use Ml in a way that reflects their school's unique
context. Gardner has not endorsed any particular program, however encouraged each
school to implement MI theory in a way that would work for its particular situation,
and as a result of each school’s uniqueness, the multiple intelligences curriculum
implemented may vary widely from school to school (Hoerr, 2000).

Schools have been founded on the theory and therefore has been adapted their
curriculum according to the MI theory. Four approaches to curriculum adaptation

have been identified. These are:
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1.  Multimodal. MI is used to provide eight entry points into disciplinary content.
2. Developmentally-based: MI is used as a tools of instruction toward in-dept
knowledge and development.
3. Arts-Based: Ml is used as strong rationale for learning in and through the arts.
4. Intelligence-Based: The curriculum is organized for teaching for intelligence
rather than through intelligences (Campbell, Campbell & Dickinson, 1996).

Moreover Cambell (Campbell, 1994) offers some classroom models for teachers.

These models can be used with single subject, interdisciplinary or thematic

instruction. However, teacher decides on which model is appropriate for their class.

These models are as follows:

1. Seven learning centers each day

2. Three to five learning centers each day

3. Learning centers once weekly

4.  Whole class moves together to different classrooms

5. Whole class instruction in multiple ways

6. One intelligence is emphasized per day

7. Self directed learning - students’ choice based upon individual strengths

8. Apprenticeship programs that assist students in developing in-dept skills.
Moreover, Campbell (1994) gives the description of one MI program’s daily
schedule. This MI program’s daily schedule reflects how he conducts this program in
his classroom. It starts with opening he lead the students in a quick discussion warm-
up them. After warm-up the teacher teach main lesson. This lesson consists of 10 to
15 minute overview of one aspect class is studying. The main lesson sets a context

for the activities that follow in seven learning centers. Teacher gives directions for
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the activities at each of the learning centers. These intelligence centers are; building
center, math center, reading center, music center, art center, working center, personal
work center. Then in the centers students move in small groups through the seven
intelligence centers. It takes two days for the class to move through all seven centers.
After working at the centers, students share their learning and receive feedback from
their peers. The afternoon of the MI program’s daily schedule begins with math
lessons thought to the whole class and lasted 45 minutes. Then students work on their
independent projects for an hour. At the end of the day the teacher reviews the main
lesson, the seven centers and project efforts. Moreover teacher can assign homework.

Group sizes are three four or five. Moreover, groups created in the classes can
be mixed ability groups, mixed gender groups. Teacher can assign specific roles to
the group members and can give a timeframe to all groups to work together.

Results of the literature review shows that when students given opportunity to
interact with and learn the curriculum through their inherent strengths increase
students’ motivation, academic comprehension, performance, and retention, and
foster a love for learning (Marble, 1996). Some researches indicated the positive
evidences for the attitudinal behaviors and academic achievement of the students at
secondary and high school levels. MI theory used in the educational settings
increases students’ attitudinal behaviors (Campbell, 1992; Goodnough, 2000).
Moreover, MI theory improves the students learning (Asc1, 2003; Coskungoniillii;
1998; Campbell, 1992).

Campbell conducted to third —through fifth graders MI daily schedule
explained above. The curriculum is based on students’ interest. He was administered

Classroom Climate Survey 12 times and Small Group Attitudinal Survey 8 times
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during the year. The research data revealed that students developed increased
responsibility and independence during the year. Moreover, their self-confidence,
self-reliance and motivation were significantly increased. In addition the students’
learning improved. Many students stated that they enjoyed school for the first time.

Coskungoniillii (1998) applied MI theory in mathematics in her Master thesis.
She had one experimental and one control group. Experimental group was exposed to
the MI based instruction. In control group the traditional teaching method was used.
The data was analyzed by using independent t-test. According to the results of that
study there was a significant effect of MI based instruction on students Mathematics
attitude whereas, there was no significant effect of MI based instruction on students
Mathematics attitude. However, in this study covariates effects such as gender, age,
etc. were not investigated. According to her observations most of the students liked
MI based instruction. They enjoyed mathematics lessons with MI theory. Moreover,
she emphasizes that from the teachers view MI based instruction requires more time.

Ase1 (2003) investigated the effects of multiple intelligences based instruction
on ninth graders’ ecology achievement, attitudes toward ecology and multiple
intelligences. She conducted her research with 2 classes to 70 ninth grade students.
Experimental groups were thought by multiple intelligences based instruction. In
control group traditional method was used. The data was analyzed by using
independent MANCOVA. According to the results there was a significant effect of
MI based instruction on students ecology achievement but there was no significant
effect of MI based instruction on students attitudes.

Goodnough (2000) made an action research. She focused on the experiences

of an action research group (1 high school science teacher, 1 junior high science
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teacher, 2 elementary teachers and a university researcher /facilitator. The researcher
wanted students to use all the MI not just those they were very strong in, but also
ones in which they were weaker. As a result of her study, students’ conceptual
understanding of the content was enhanced and they displayed high levels of
engagement during science classes. Moreover they enjoyed learning science and
doing science and they gained more self-regulation of learning. These results
obtained by Goodnough (2000). Students in this study increased their level of
achievement on Coulomb’s Law. Moreover in the interview sheets both teachers and
students reported that students always participated in the MI based lessons.
Moreover, according to Goodnough (2001) based on the analysis of data collected
through discussions with students and student responses to a post-unit survey, most
students (85%) enjoyed using MI theory, they liked working collaboratively with
others on projects. Moreover most of the students reported that MI theory helped
them to enjoy science more.

Chapman (1993) and Armstrong (1994) discuss in detail that Multiple
Intelligences Theory makes greatest contributions to education by suggesting that
teachers need to expand their repertoire of techniques, tools and strategies beyond the
typical linguistic and mathematical ones predominantly used in classrooms. They
both suggest different teaching, management and assessment strategies that teachers

would follow if they organized their classrooms according to this theory.
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2.7 Projects about the Multiple Intelligences Theory

There are four big projects explained by Gardner (1993) in the book Multiple
Intelligences “The Theory in Practice”. In these Projects Multiple Intelligences
Theory have been applied at different educational levels.

The Project Spectrum Approach concerns with Multiple Intelligences in early
childhood. The spectrum was administered in two preschool classrooms at the Eliot—
Pearson Childrens School at Tuft University in Medford Massachusetts. Project
Spectrum is a long term, collaborative research project co-directed by David
Feldman at Tufts University with the team of Harvard Project zero. Project Spectrum
started with the assumption that every child has the potential to develop strength in
one or several areas. This Project has developed an alternative approach to
assessment and curriculum activities suited to the children structure for the
preschools and kindergardens. Although Spectrum started out with a search for the
early indices of the eight intelligences, it soon became apparent that many
competences warranted examination. To be sure, they identified a number of core
capacities in each intelligence, but rather than attempting to look at intelligences in
pure form they looked at the domains of accomplishment of the culture through those
forms taken up by children.

Project spectrum group created an environment with inviting resources and
let the children demonstrate their spectra of intelligences in as natural a fashion
possible. Gardner emphasized that it is important not to place too much weight on a
single profile obtained at a single moment (Gardner, 1999). Project Spectrum
indicates that every child is unique: Parents and teachers deserve to have a

description faithful to the child, as well as suggestions for the kinds of experiences
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appropriate to the child particular configuration. In spectrum classroom students are
provided with a variety of rich materials designed to stimulate particular intelligences
and they are observed during different activities.

According to the analysis of the data collected during 1986-1987 from two
preschool classes: one consisting of nineteen children between ages of three or four
with a mean age of fifty months drawn from Eliot—Pearson Children School at Tuft
University in Medford Massachusetts and in 1987- 1988 the classes consisted of
twenty children with a mean age of fifty-three months. The questions they primarily
interested in are as follows:

¢ Do young children have domain specific as well as more general strengths?

e s there any correlation between performances in different activities?

e Does a child’s strength in one domain facilitate or hinder performance in

another domains? (Gardner, 1993; p. 94)

For the results of the analyses, they considered that a child had strength one
standard deviation or more above the mean on the spectrum measures and had
weakness one standard deviation or more below the mean. Most of the children for
both years sample indicate ability in at least one domain and weakness in at least one
domain. The results were similar for both groups. There was also evidence that a
child’s strength in one area might facilitate performance in another.

The second Project is the Key Project Approach in the Key School Setting.
Key School is an approach to learning through experience, based upon Multiple
Intelligences Theory. Key School gives opportunity to the student to pursue their
interest through activities, group work, exercising these intelligences in a natural

way. During any given year the school features three different themes introduced at
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approximately ten-week intervals. Curricula focus on the themes; desired literacies
and concepts are, whenever possible, introduced as natural adjuncts to an exploration
of the theme.

The project was administered in an elementary school in Indianapolis 8-K6,
in 1987. Through the Multiple Intelligences curriculum “pods” were integrated
where each student participated in order to work with peers of different ages and a
hard working teacher on a discipline of interest or a craft. Each week a specialist
speaking about sewage disposal, forestry, political process of lobbying... etc. came to
school to give speeches completing the works in pods and parallel to the subject,
theme of the week in the curriculum. Each student had to carry out projects three
times a year in Key school. The themes of these projects were so broad such as
Renaissance, Mexican Heritage, Patterns, Connections. The presentations of the
projects were video-taped and for each student there existed a portfolio containing
everything that the student produced via daily activities. Each student was observed
throughout the year. Moreover, following five dimensions are focused on in daily
instructions: i) individual profile that was predicted by projects revealing specific
cognitive strengths, weaknesses and inclinations of each student, including student’s
nature toward work and intellectual propensities of the seven mentioned; ii) mastery
of facts, skills and concepts of which can be traced by looking at the students
capacity for showing causes for her/his commands; iii) quality of work which
exhibits the innovation, imagination, aesthetic of that certain piece of work; iv)
communication which is provided with a wide audience, with peer collaboration; and
4 reflection which is provided by students’ working together in pods. In Key Schools

students from different ages work together developing interpersonal skills, as a result
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younger ones get a greater opportunity to learn new things, and develop skills more
from older ones. Therefore, these children can develop a sense of community that is
cooperative, rather than competitive. Moreover, teachers can work with more
integrated themes, rather than isolated subjects. In the assessment procedure not only
the teacher involved but also peers and the student herself. These features of the Key
School point up some aspects of effective education during the period of middle
childhood.

The third project is the Practical Intelligence Approach. Practical The project
was designed to develop and test a multifaceted model of practical intelligence for
school (PIFS), drawing on both the MI and the triarhic theories of intelligence.
Moreover, this project was designed determine how in scholastic life academic
intelligences combined with personal intelligences. With an underlying subpremise
that the students needed to learn how to learn, apply and integrate both academic
knowledge about subjects domains and practical knowledge about themselves,
academic tasks and the school system at large. The purpose of this project was to
examine the relationship of academic success to the environment adaptation,
selection and enrichment.

The target population of PIFS is middle-school students at sixth and seventh
graders (ages eleven to twelve) since they are at the beginning of adolescence that is
really a critical period of physical, emotional and intellectual shaping and
development. Therefore they conducted a series of in-depth interviews with fifty fifth
and sixth graders from a variety of different socioeconomic backgrounds in Boston
area serving the aim determine what students themselves understood about their roles

as students. The interview questions were about the views of students on study
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habits, the evaluation process, subject matter differences, demands of academic
tasks, the roles of the teachers and administrators, peer interactions and nature of the
school system. After analysis of the responses, students were divided into high,
middle and low PIFS profile categories according to three main factors: 1)
Elaboration of responses, ii) Strategies and resources, iii) Self as learner (Gardner,
1993).

PIFS approach’s successes were that there were improvements in most of the
students’ performances with their schoolwork and that students were much more
engaged in scholastic issues. Students started to take their own responsibility for their
own learning, starting a process of seeking knowledge and understanding throughout
the life. Assessing students according to their own performances led way to how
instruction should cooperate with assessment used in classroom.

The last project was the Arts PROPEL project at the junior and senior high
school level, piloted in the Pittsburgh Public Schools in Pennsylvania, in cooperation
with the educational Testing Service of Harvard Project Zero, which is a research
group at the Harvard Graduate School of Education, and has investigated the
development of learning processes in children and adults. The purpose of this
research group is to understand and enhance learning, thinking and creativity in arts
and education of all disciplines, not concerning only individuals, but whole
classrooms, schools and other educational and cultural organizations. Arts PROPEL
has developed a series of modules, or domain projects that serve the goals of both
curriculum and assessment. In this project curriculum activities are organized around
a concept central to a specific domain. Final products are collected in portfolios and

used for the assessment. Gardner stated that this was a new approach to curriculum
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and assessment in arts principally in the high school level (Gardner, 1993). Arts
PROPEL is a derived acronym from “production, reflection, production and
learning”. This project was designed to help students notice how arrangements and
interrelationships of shapes affect the composition and the impact of artistic work.
By this way, an opportunity to make compositional decisions and to reflect on the

effects of such decisions in their work is given to arts students in high school level.

2.8 MI Theory and Assessment

Testing represents a single act that is characteristics of teacher-centered
classrooms. Assessment, on the other hand, is a complex process distinctive of
student-centered classrooms. Testing is intended to determine what students have
learned. Assessment is integrated with learning and instruction.

Gardner (1993) holds the view that assessment is an essential component of
an MI education. It is particularly important to use multiple ways of assessment that
will allow students to show their strengths and perform optimally. Authentic
assessment emphasizes what students know and what students do from different
perspectives so as to provide complete information about students’ abilities, efforts
and progress during the learning process.

Campbell, Campbell and Dickinson (1996) encourage teachers to create
classroom assessment measures that require students to use rather than merely recall
their knowledge. According to Campbell et al.;

1. Assessment captures growth over time: Depending on their use portfolios
provides evidence to students, teachers, parents and others of both academic

growth. Thus, portfolios offer longitudinal perspectives of student work
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2.  Moreover assessment is multidimensional: Single grades or scores provide the
teacher and other with insufficient information about achievement traditional
measures such as letter grades or numerical percentages merely state if student
is a low, average or high in a subject matter. Assessment tool can be identified
student strengths and weakness, and recommends options for ongoing
learning.

3. Moreover assessment informs instruction: Traditional assessment focuses
instruction on memorization and recall. When assessment addresses even more
essentials and important aspects of learning, it can influence and improve
instruction in positive ways.

4. Informal assessment is important: Although both formal and informal
assessment is valuable, teachers need much more about their students than
formal assessment measured with paper and pencil tests.

5. Students are active self-assessors: To be lifelong learner students need
opportunities to manage their own learning and to critique their achievement.

Schools having MI based curriculums used different assessment techniques.
According to their curricular design, as explained before, their assessment techniques
are as follows:

1. Multimodal. Portfolios, skill checklists,

2. Developmentally-based: corresponds with teaching strategies to determine
degree of success in decision-making and problem solving.

3. Arts-Based: Progress charts with checklists of areas of achievement

4. Intelligence-Based: Unknown (Campbell, Campbell, & Dickinson, 1996).
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In the multiple intelligences classroom, the possibilities for assessing student

learning are as numerous as the options for organizing what and how students

learn. The authentic assessment of learning in the MI classes begins with more

authentic learning, which replicates as closely as possible situations that students

will encounter outside the school. Exhibits, performances, journals,

demonstrations, products, graphic organizers and projects might be options for

structuring authentic, active learning opportunities to develop each intelligence. For

assessing students learning tools such as likert scales, graphic organizers and

design, teacher made quizzes, open ended and guided responses can be used in

rubric forms (Bellanca, 1997).

2.9 Summary of the Literature Review

1.

Gardner defined intelligence, as the ability to solve a problem or create a
product that is valued in one’s culture (Gardner, 1983).

Gardner defined that there are eight intelligence dimensions. Four of the eight
intelligences bodily kinesthetic, visual-spatial, logical-mathematical, and
naturalist may be viewed as “object related” forms of intelligence. Object free
intelligences consist of verbal-linguistic and musical intelligences. The third
category consists of the person related intelligences with inter-and
intrapersonal intelligences (Campbell, Campbell, & Dickinson, 1996).

Each person possesses all eight intelligences in varying amounts. Most people
can develop each intelligence to an adequate level of competency. We can
improve education by addressing the multiple intelligences of our students

(Armstrong, 1994).
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4. MI theory has obvious educational implications, and several schools have
restructured their curricula by using MI Theory (Campbell & Campbell, 1999;
Blythe & Gardner, 1990; Hatch, 1993; Hoerr, 1994).

5. There is no one, right way to implement MI (Gardner, 1999; Hoerr, 2000).

6. MI theory used in the educational settings increases students’ attitudinal
behaviors (Campbell, 1992; Goodnough; 2000; Marble, 1996). Moreover, MI
theory improves the students learning (As¢1, 2003; Coskungoniillii, 1998;
Campbell, 1992; Marble, 1996).

7. In the multiple intelligences classroom, the possibilities for assessing student
learning are as numerous as the options for organizing what and how students
learn. For assessing students learning, tools can be used in rubric forms
(Bellanca, 1997; Campbell, Campbell, & Dickinson, 1996).

There was no experimental study by using quantitative research methods that
compared the MI based instruction with traditional method in physics education.

Results of the literature review indicated that there is a need for research to

investigate the effect of MI based instruction on students’ physics achievement.
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CHAPTER 3

METHODOLOGY

In the previous chapters, problems and hypothesis of this study were
presented, related literature was reviewed and then the essence of the study was
justified. In this chapter, population and sample, description of variables,
development of measuring tools, and teaching/learning materials, procedure,

methods used to analyze data, and assumptions and limitations are explained briefly.

3.1 Population and Sample

The target population consists of all ninth grade public high school students
in Ankara. The accessible population is all ninth grade public high school students in
Sincan, Ankara. This is the population for which the results of the study will be
generalized.

There are four secondary public high schools in Sincan district. Moreover,
there are a total of 65 ninth grade classrooms in those schools. The school names and
the number of ninth grade classrooms, class sizes were given in Table 3.1. Total
number of ninth graders in public high schools in Sincan district is almost 2640.

For this study, convenience sampling was used because it was extremely
difficult to select a random sample of individuals. When it is extremely difficult or

impossible to select a random sample of individuals appropriate sampling is
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convenience sampling (Fraenkel & Wallen, 1993). Therefore eight classrooms were
selected randomly from these schools. By this way the sample of this study was 268
ninth grade public high school students in Sincan, Ankara. Thus this sample size
constituted at least 10% percent of the population.

Two physics teachers were involved in this study. They were agreed to use
the MI based lesson plans that the researcher developed in their physics classes and

allowed the researcher to observe their physics classes.

Table 3.1 Ninth grade classroom distributions with respect to public high schools in

Sincan district

Number of ninth Total Number of
School Names grade Classrooms  Class Size  ninth graders
Sincan Lisesi 27 ~40 ~ 1080
Sincan ibni Sina Lisesi 18 ~40 ~ 720
Sincan Yunus Emre Lisesi 16 ~45 ~ 720
Sincan Yenikent Lisesi 4 ~ 30 ~120
Total Number: 65 ~40 ~ 2640

Some characteristics of the students who took the pretest and posttest were
presented in Table 3.2 and Table 3. 3. As shown in Table 3.2, the ages of subjects
ranged from 14 to 18. The table also indicates that 58 % of the students are male and

42% of the students are female.
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Table 3.2 Characteristics of the sample with respect to gender and age

Gender
Age Male Female
14 1 -
15 100 62
16 45 40
17 7 8
18 2 3
All 155 113

Table 3.3 presents characteristics of the sample with respect to prior physics
GPA and gender. Prior physics GPA was taken by the students at the end of the fall
semester. As shown in Table 3.3, 56.7 % of the males and 57.5 % of the females had

grade point below 2.

Table 3.3 Characteristics of the sample according to prior physics GPA and gender

Prior physics GPA
Male Female
Grade points Frequency  Percentage  Frequency  Percentage
0 12 7.7 21 18.6
1 76 49.0 44 38.9
2 35 22.6 27 23.9
3 17 11.0 15 13.3
4 13 8.4 3 2.7
5 1 0.6 2 1.8
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The variables of this study were given in Table 3.4. There are two dependent

variables. These are the posttest scores of attitude toward the content “Coulomb’s

Law” (ATCL) and the Multiple Choice Physics Achievement (MCPA). Moreover,

independent variables of this study are pretest scores of the ATCL, MCPA, students’

gender, age, prior physics GPA and methods of teaching.

Table 3.4. Variables of the study

Dependent/  Continuous/

Variables Independent  Categorical Measured By
ATCL Dependent  Continuous  Post test score of the ATCL
MCPA Dependent  Continuous  Post test score of the MCPA
ATCL Independent Continuous  Pre test score of the ATCL
MCPA Independent Continuous  Pre test score of the MCPA
Students’ Gender Independent Categorical  Question in pretest MI

inventory
Students’ Age Independent Continuous  Question in pretest MI
inventory
Students’ prior Independent Continuous  Question in pretest MI
physics GPA inventory
Teaching methods  Independent Categorical Traditional method (0)

MI method (1)
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3.3 Instruments

The ATCL, MI Inventory, MCPA, Multiple Intelligences based Physics
Achievement (MIbPA), teachers’ belief questionnaire about treatment, students’
belief questionnaire about treatment, observation checklist were the instruments of
this study. Moreover, parent questionnaire and teacher checklist were prepared for

the validation of the MI inventory for the pilot study.

3.3.1 Attitude Toward the Content “Coulomb’s Law”

The ATCL was adapted from the thesis of Taslidere (2002). The items in five
dimensions were directly taken from that thesis and then adapted to the content
“Coulomb’s Law”. Thus, the ATCL was content based and assesses attitude toward
the content “Coulomb’s Law”. The ATCL could be found in Appendix A.

Dimensions in the ATCL were enjoyment, importance, achievement
motivation, interest related behaviors and self-efficacy. Except achievement
motivation, there were five items for each dimension and four items for achievement
motivation. So there were 24 items and responses were Likert type like; Strongly
Agree, Agree, Undecided, Disagree, Strongly Disagree. Enjoyment was student’s
personal interests toward the content “Coulomb’s Law” and items measuring
enjoyment were; 1, 2, 17, 18 and 19. Importance dealt with the importance of the
content “Coulomb’s Law”. It was measured with the items 3, 4, 5, 13, and 14.
Achievement motivation was a combination of psychological forces, which initiate,
direct, and sustain behavior toward successful attainment of some goal, which
provided a sense of significance. Items measuring achievement motivation were; 6,

7, 8, and 12. Interest related behaviors responded to the question to what degree that
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the students’ like to do out of the class activities related to the content “Coulomb’s

Law”. It was measured with the items 15, 16, 21, 22, and 24. Self-efficacy was the

belief in one’s capabilities to organize and execute the sources of action required to
manage prospective situations. This was measured with the items 9, 10, 11, 20, and
23.

Tashdere (2002) reported reliability of this attitude scale as 0.93. After
adapting the Taglidere’ scale to the content “Coulomb’s Law” pilot study was made
for the ATCL. Pilot study was made in 2001-2002 spring semester with 381 ninth
grade public high school students in Sincan, Ankara. Reliability of the ATCL was
calculated by using Cronbach Alpha and found as 0.93.

The completion time for students was approximately 15 minutes. In this
study, internal reliability of the ATCL was calculated by using Cronbach Alpha.The
values obtained for these reliability coefficients were 0.90 for the pretest and 0.95 for

the posttest. These values indicate high reliability for the ATCL.

3.3.2 Multiple Choice Physics Achievement

All of the articles reviewed in this study indicate that students’ achievement
with respect to the intelligence dimensions cannot be determined with the multiple
choice tests since multiple choice tests can only measure achievement in Verbal/
Linguistic, Logical-Mathematical and Visual-Spatial intelligences. Due to this
constraint it is inappropriate to use these multiple choice tests to obtain physics
achievement of students. However, the educational system in Turkey forces students

to develop their testing abilities. To obtain the effects of Multiple Intelligences based
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instruction on students’ physics achievement norm referenced Multiple Choice
Physics Achievement test was used.

Behavioral objectives on the content “Coulomb’s Law” was developed for
ninth grade public high school students by using the physics textbook that were in
use in public high schools (Kalyoncu & Cakmak, 2001). The objectives are given in
Appendix G. The MCPA should have 15 multiple choice items, high reliability
(more then .80) and validity. It should also take approximately 25 minutes to
complete by an average student. Since there was no previously developed
achievement test on the content “Coulomb’s Law”, MCPA was developed with
respect to the behavioral objectives. First of all, previously developed questions in
test books and supplementary lisel books were searched (e.g. Bilgin, 1992; Bolat,
2002; Ozdemir & Aras, 2002; Oztiirk, 2000). Then 24 multiple choice items were
developed. One physics professor and two physics assistants and two physics
teachers were checked this test for face and the content validity by comparing the
content of the test with the objectives. After that, this test was administered at the end
of the fall semester to the ninth grade Anatolian high school students in Cankaya.
Actually this test should have administered to the same population. However, there
was not enough time between this pilot study and the actual study for waiting for
permission from National Ministry of Education for the pilot study in Sincan. So the
students’ characteristics were neglected. Then 15 questions were selected based on
the feedback from the pilot study students while the test was administered. Items

with negative item correlations were discarded.
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Internal reliability of the test was calculated using split half and Cronbach
Alpha. The values obtained for these reliability coefficients were 0.38 and 0.33 for
the pretest and 0.40 and 0.44 for the post test, respectively.
The completion time for students was approximately 15 minutes. The MCPA could
be found in Appendix B. These values indicate low reliability for the MCPA.

First of all students’ characteristics might affect the reliability of the MCPA.
As explained above due to time constraint MCPA was piloted in Anatolian high
school that was the easily accessible school. Since the subjects’ characteristics were
not the same, this piloted test might cause low reliability. Second, students’ physics
GPA scores in Sincan were really very low. As shown in Table 3.3, 56.7% of the
males and 57.5% of the females have had grade point below 2. Therefore, they could
not solve the test correctly. Since the mean scores in the MCPA very low, reliability
of the test might be affected due to this reason. Third reason might be the books used
for the selection of the questions asked in the MCPA were inappropriate for such
tests. Actually, in this question selection process all of the questions about
Coulomb’s Law were searched. Then the questions that fulfilled the objectives of the
study were selected. However, these questions might be responsible for the low

reliability of the MCPA.

3.3.3 MI Inventory
Before the MI inventory some background questions was asked to the
subjects. These questions were like student’s name, gender, age, prior physics GPA.
To investigate the students current multiple intelligences levels, MI inventory

was needed. There were lots of MI inventories in Internet (McKenzie, 1999;
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Rodgers, 2002; RevisedTeele, 2002) and also in books (Armstrong, 1993; 1994).
Internet search was made by using following keywords; multiple intelligences
assessment, multiple intelligences inventory, multiple intelligences profile, and
multiple intelligences tests. The MI inventory of this study was selected according to
such criteria like; appropriateness of MI inventory with the theory, response format,
number of the items, fluency of the language of the MI inventory, appearance of the
MI inventory, and author of the MI inventory.

The MI inventory was based on Howard Gardner’s Theory of Multiple
Intelligences from the book Frames of Mind and adapted and reprinted with the
permission of Anne Biro and Sue Teele in the Renaissance Project (RevisedTeele,
2002). It explores seven intelligences. These seven intelligences are:
Verbal/linguistic, Logical-Mathematical, Intrapersonal, Visual/Spatial, Musical,
Bodily-Kinesthetic, and Interpersonal. There were 105 items. Each intelligence
dimensions had 15 items and each intelligence dimension was asked separately.
Participant should check the statement if it describes him most. Then the total
number of the checked items, gave him his score on one intelligence dimension.
Moreover, there was a short description for each intelligence at the end of
intelligence dimensions. Participant should also rate himself according to how well
that description paragraph describes him like: 1, 2, 3, 4, and 5; (from not like me to
Just like me). Total number of the checked items plus this score gave the total score
on one intelligence dimension. Therefore, total score for every intelligence
dimension was obtained. This MI inventory was found in Internet. However
reliability and validity of this MI inventory was not given in this web page

(RevisedTeele, 2002).
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At the beginning, the MI inventory was translated as its original.
Meanwhile appropriateness of the items with respect to Turkish culture was taken
into account. Then it was controlled and retranslated by an assistant in Department of
the Foreign Languages Education at Hacettepe University. After this process, the
Turkish lecturer at Hacettepe University controlled translation with respect to the
appropriateness to the Turkish language and some of the items were retranslated.
Then, one ninth grade student and two research assistant was taken this inventory
and after that some of the incomprehensible items was retranslated and adapted in
Turkish and one item was excluded due to its unsuitability to Turkish language. At
the end of these process opinions of the experts was taken for this MI inventory for
face validity and content validity. Seven experts examined the MI inventory. One
professor, one associate professor, one instructor and three research assistants gave
their recommendations. With respect to the recommendations some of the items
retranslated and reorganized.

The MI inventory of this study has 104 items and has seven intelligence
dimensions (MI inventory could be found in Appendix C). Item numbers with
respect to the intelligence dimensions are as follows:

= items 1, 8,9, 20, 22, 29, 60, 66, 72, 80, 88, 95, 102, 104 are measuring
Verbal/Linguistic abilities;

= items 6, 19, 35, 44, 45, 47, 48, 49, 50, 54, 69, 70, 71, 81, 85 are measuring
Logical-Mathematical abilities,

= items 2, 15, 32, 37, 41, 46, 53, 62, 63, 65, 82, 87, 97, 99, 101 are measuring

Intrapersonal abilities,
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= items 12, 21, 23, 24, 30, 33, 34, 39, 42, 43, 57, 79, 83, 84, 103 are measuring
Visual/Spatial abilities,

= items 11, 14, 25, 28, 51, 73, 74, 75, 76, 77, 86, 89, 92, 93, 94 are measuring
Musical abilities,

= items 4,7, 13, 16, 18, 26, 27, 31, 36, 52, 61, 67, 68, 78, 100 are measuring
Bodily-Kinesthetic abilities,

= items 3, 5, 10, 17, 38, 40, 55, 56, 58, 59, 64, 90, 91, 96, 98, Interpersonal
abilities.

For the reliability and validity analysis MI inventory was piloted to 381 ninth
grade public high school students in Sincan, Ankara at 2001-2002 spring semester.
Reliability analysis was calculated by using Cronbach Alpha. Reliability of the entire
MI inventory was 0.86. Reliabilities with respect to the subdimensions were as
follows: Verbal/Linguistic intelligence dimension 0.63, Logical-Mathematical
intelligence dimension 0.54, Intrapersonal intelligence dimension 0.48,
Visual/Spatial intelligence dimension 0.61, Musical intelligence dimension 0.76,
Bodily-Kinesthetic intelligence dimension 0.55 and Interpersonal intelligence
dimension 0.63.

For the validity of the MI inventory, Parent Questionnaire and Teacher
Checklist were prepared. In the pilot study, parents evaluated their students’ MI
dimensions. However, only 241 parents answered the questionnaire. To determine
the relation between parent answers and students MI inventory results correlation
analysis was made. The results indicated that there were significant correlations for

all of the MI dimensions. These results were presented in Table 3.5.
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Table 3.5 Correlation between parent answers and the students MI inventory results

T Sig.
Verbal/Linguistic intelligence 0.27 0.000
Logical-Mathematical intelligence 0.29 0.000
Visual/Spatial intelligence 0.36 0.000
Inter-personal intelligence 0.41 0.000
Intra-personal intelligence 0.28 0.000
Musical intelligence 0.47 0.000
Bodily-Kinesthetic intelligence 0.28 0.000

N =241

Moreover two physics teachers, who were participated in the pilot study,
were also asked to evaluate the students MI dimensions. After that correlation
analysis between teachers’ answers and students MI inventory results was made.
These results were presented in Table 3.6. According to the results, there is no
significant relationship between the students MI scores and the teacher thoughts. In
addition, there was a negative relationship between teachers’ answers and students
MI inventory results for Logical-Mathematical intelligence, Interpersonal
intelligence, and Bodily-Kinesthetic intelligence dimensions. This means, for these
intelligence dimensions teachers have opposite thoughts about their students’
intelligences. On the other hand there is no relation for Intrapersonal intelligence
between students MI scores and the teacher thoughts. This means teachers have no
idea about students’ Intrapersonal intelligences. Since the classes were too crowded,

it is difficult for teachers to assess all the students’ intelligence dimensions. These
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results obtained from the parent questionnaire and the teacher questionnaire were the

construct related evidence for the MI inventory.

Table 3.6 Correlation between teachers’ answers and the students MI inventory

results
r Sig.

Verbal/Linguistic intelligence 0.34 0.235
Logical-Mathematical intelligence -0.48 0.086
Visual/Spatial intelligence 0.11 0.722
Inter-personal intelligence -0.22 0.460
Intra-personal intelligence 0.00 1.000
Musical intelligence 0.03 0.928
Bodily-Kinesthetic intelligence -0.09 0.759

In this study the completion time for students was approximately 30 minutes.
In the pretest, the reliability of the entire MI inventory was 0.87 and reliabilities with
respect to the subdimensions were as follows: Verbal/Linguistic intelligence
dimension 0.65, Logical-Mathematical intelligence dimension 0.61, Intrapersonal
intelligence dimension 0.45, Visual/Spatial intelligence dimension 0.57, Musical
intelligence dimension 0.77, Bodily-Kinesthetic intelligence dimension 0.51 and
Interpersonal intelligence dimension 0.65.

In the posttest, the reliability of the entire MI inventory was 0.90 and
reliabilities with respect to the subdimensions were as follows: Verbal/Linguistic

intelligence dimension 0.70, Logical-Mathematical intelligence dimension 0.61,
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Intrapersonal intelligence dimension 0.52, Visual/Spatial intelligence dimension
0.63, Musical intelligence dimension 0.80, Bodily-Kinesthetic intelligence dimension

0.65 and Interpersonal intelligence dimension 0.72.

3.3.3.1 Parent Questionnaire

Parent Questionnaire was used to get the construct related evidence to the MI
inventory. So, it was used only in the pilot study. In the Parent Questionnaire, a short
description of seven intelligence dimensions was given and parents were asked to
determine their child’s intelligence. Response format was Likert scale as; Well
developed, Developed, Avarage Developed, Less Developed and Very Less
Developed.

The Parent Questionnaire was prepared and sent to the parents of the 381
students’ enrolled in the pilot study. 241 parents answered this questionnaire. The

Parent Questionnaire could be found in Appendix E.

3.3.3.2 Teacher Checklist

Teacher Checklist was used to get the construct related evidence to the MI
inventory. So, it was used only in the pilot study. Teachers were given a short
description for all the intelligence dimensions. Then a student list of the classroom
with dimensions of seven intelligences was given to the teacher and expected to
check intelligence dimensions for the students. If student had a strong intelligence at
one dimension it was scored as 3, if it is average it is scored as 2, if it is poor it is 1
and if the teacher had no idea on this intelligence dimension of the student it is left

“-“. The Teacher Checklist could be found in Appendix F.
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3.3.4 Scoring Rubric for the MIbPA

Scoring Rubric is a tool that specifies criteria for different levels of
performance; scoring framework or grid that delineates levels and quality of a
performance (Bellanca et al., 1997). As a short, scoring rubric is a device used to
record observations in graded categories (Haladayna, 1997).

Scoring rubrics was used to measure students multiple intelligences based
physics achievement and prepared for Verbal/Linguistic intelligence, Logical-
Mathematical Intelligence, Visual/Spatial intelligence and Interpersonal intelligence
dimensions used in this study. Rubrics were divided into two parts. The first part was
related to the content. For this part, objectives prepared for the MCPA were taken
into consideration as a criterion of the rubric. Then the performances were set for
each criterion. This part is same for each intelligence’ scoring rubric. The second part
in each scoring rubric was related to the MI intelligence dimension. For this part
some criteria of each intelligence dimension were used as a scoring rubric criteria.
Then the MI performances for these criteria were set. This part is different for each
intelligence dimension due to the different MI intelligence performances. Rubrics
were prepared with respect to the guidelines of Bellanca et al. (1997). Rubrics were
kept short and simple. After that process, besides the last lesson’s activities all of the
students were given scoring rubrics according to their selected MI intelligence
dimensions. The activities were allowing students to demonstrate the knowledge, and
skills that they have acquired. Then, activities and required performances were
discussed in the lesson. They were asked about contributions or complicated parts of

the rubrics. Students had no positive or negative contributions about the rubrics.
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Rubrics were given in Appendix D. Total performance came out these scoring

rubrics named as the MIbPA. The completion time for students was two class hours.

3.3.5 Teachers’ Belief Questionnaire About Treatment

Teachers’ belief questionnaire about treatment was used to provide some
evidence about the effectiveness of the study. Therefore, in the teachers’ belief
questionnaire about treatment, feelings and opinions of the teachers about MI based
instruction were asked. At first, the researcher interviewed with the teachers during
the treatment period. Teachers compared MI based instruction to traditional method
and the advantages and disadvantages of the both methods. According to the feelings
and opinions of the teachers, teachers’ belief questionnaire about treatment was
developed. Response format was open-ended. At the end of the study, teachers’
belief questionnaire about treatment was administered to the teachers. Teachers’

belief questionnaire about treatment was given in Appendix H.

3.3.6 Students’ Belief Questionnaire About Treatment

Students’ belief questionnaire about treatment was used to provide some
evidence about the effectiveness of the study. Therefore, in the students’ belief
questionnaire about treatment, feelings and opinions of the students about MI based
instruction were asked. At first, the researcher interviewed with some students
during the treatment period. Students were asked about their feeling and opinions
about MI based instruction and traditional instruction. According to the feelings and
opinions of the students, students’ belief questionnaire about treatment was

developed. Response format was open-ended. At the end of the study, students’
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belief questionnaire about treatment was administered to all of the students in
experimental group. Students’ belief questionnaire about treatment was given in

Appendix L.

3.3.7 Observation Checklist

The observation checklist was prepared to for the treatment verification. This
checklist consists of four parts. The researcher should answer the questions asked in
the questionnaire as yes, no or partially. In the first part physical properties of the
classrooms were asked e.g. lightening in the class. Second, teacher related behaviors
were asked such as relation with the students, reinforcement given to the students in
the lessons. Then student related behaviors were asked such as eager to participate or
active involvement in the lessons. At the end of the questionnaire, questions related
with the methodology were asked. The properties of the MI based instruction used in
this study were asked. For example group working related questions, intelligence
dimensions related properties were asked. The observation checklist was given in

Appendix J.

3.3.8 Teaching/ Learning Materials
Armstrong (1994) suggest seven-step procedure to create lesson plans using
MI theory as an organizing framework. These seven-steps are given below:
1. Focus on a specific objective or topic
2. Ask key MI questions
3. Consider the possibilities

4. Brainstorm
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5. Select appropriate activities
6. Set up a sequential plan
7. Implement the plan.

This seven-step procedure was used during the preparation of the MI based
lesson plans. At the beginning the researcher was decided on the MI dimensions to
be focused in this study. In the pilot study, students’ highest average scores were
from Visual/Spatial intelligence, and Interpersonal and lowest average scores were
from Verbal/Linguistic intelligence, Logical-Mathematical intelligence. Because of
that reason these four intelligence dimensions were selected for the lesson plans.
Therefore, the lesson plans on the content “Coulomb’s Law” were designed
according to these MI dimensions. Activities in lesson plans targeted one intelligence
and it was supported with 2 or 3 different intelligences.

At the first step, the researcher focused on the objectives prepared with
respect to the Bloom’s taxonomy. Objectives of the lessons were placed at the center
of a sheet paper. Then for these objectives some kinds of questions (for four MI
intelligence dimensions) were asked. These questions were “How can I use the
spoken or written word?”, “ How can I bring in numbers, calculations, logic,
classifications, or critical thinking skills?”’, How can I use visual aids, visualization,
color, art, or metaphor?” and “How can I engage students in peer sharing,
cooperative learning, or large-group simulation?” (Armstrong, 1994, p.58). Then the
researcher looked over these questions. Then thought which of the methods and
materials seem most appropriate. At this time researcher used variety of different
books (Campbell, 1994; Campbell, et el. 1996; Bellanca, et al. 1997; Bellanca,

1997). Some lesson planning ideas were given in Appendix K. Same objectives for
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four intelligence dimensions was focused for each intelligence dimension. So
activities covering the same objectives were prepared. However, there was at least
more than one idea for each intelligence. Then, researcher decided on the most
appropriate activities on the “Coulomb’s Law”. After that lesson plans were designed
by using these selected activities.

Before implementing the MI based lesson plans opinions of the experts were
taken. One professor, one associate professor and one instructor gave their opinions
about the MI lesson plans. They examined “If the activities covering the objectives
of the “Coulomb’s Law” unit?”, “If the activities of four intelligence dimensions
covering the same objectives?” and “If the activities of four intelligence dimension
really related to these intelligences?” “If the activities of four intelligence dimension
were really targeted one intelligence and supported with two or three intelligences?”.
Moreover, two physics teachers were said their opinions about the appropriateness of
the lesson plans to ninth grade students and appropriateness of the lesson plans to the
content “Coulomb’s Law”. According to the opinions of these experts, researcher
revised the lesson plans. These lesson plans were given in Appendix L. Moreover,
some posters related to the “Coulomb’s Law” were created. These posters were

included in lesson plans. Teachers used these posters during the lessons.

3.4 Research Type and Design

This study was a Quasi- Experimental Design since the subjects were not
randomly assigned to experimental and control groups. In Nonequivalent Groups
Pretest-Posttest Design subjects are not randomly assigned to the experimental and

control groups. At first experimental and control groups are given pretests. After
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pretests Experimental groups are exposed to treatment and then all the groups are
given posttests (McMillan & Schumacher, 2001; Shaughnessy, 2000).

Four classes of one teacher (two as experimental and two as control group)
from two public high schools in Sincan were selected. Therefore, total of eight
classes were selected from the schools. In control groups there were four classes. The
students in these four classes were instructed with Traditional Teaching method. In
experimental groups there were also four classes and the students in these classes,
were exposed to the Multiple Intelligences based instruction.

Before the treatment, all of the classes were given the MI Inventory, the
ATCL, and the MCPA as pretests. After pretests, the students in experimental group
were exposed three weeks long to Multiple Intelligences based lesson plans and the
materials. Meanwhile control groups were exposed to the traditional teaching
method. Then the same tests were administered as posttests to the groups. Moreover,
the MIbPA was administered to experimental group third week of the treatment. So
this study was lasted five weeks. One week for pretests and three week for treatment

and one week for posttests. Table 3.7 shows research design for this study.
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O X O

Pretest for, Treatment: Posttest for,
Experimental group
Random selection of * MI Inventory = Multiple *  MI Inventory
four classes to *  ATCL Intelligences * ATCL
Experimental Group * MCPA Based *  MCPA

Lesson Plans * MIbPA

Time duration One-week Three weeks One-week

Control group
Random selection of
four classes to

Control Group

Time duration

*  MI Inventory

*  ATCL
*  MCPA
One-week

Traditional
Teaching
Method

Three weeks

*  MI Inventory
ATCL
MCPA

*

*

One-week

3.5 Treatment Protocol

During teacher training process the researcher explained the teachers

treatment protocol. Teachers followed these treatment protocol steps in experimental

groups. The treatment protocol steps were given below:

1- At the beginning of the lesson, teacher groups the class with respect to the

grouping list prepared by the researcher.

2- Then, activities are given to all of the students. During this process, teacher gives

activities printed on color papers with respect to the color names of the groups. There

are also some clues to understand easily which activities belong to which groups.

® Yellow activity papers having frame with pencils and having a mark “D” on

the right up side of the paper is for Verbal/Linguistic intelligence groups.



64

¢ Pink activity papers having frame with insects (ladybird)) and having a mark
“M” on the right up side of the paper is for Logical/Mathematical intelligence
groups.
¢ Blue activity papers having frame with bells and having a mark “G” on the
right up side of the paper is for Visual/Spatial intelligence groups.
¢ Green activity papers having frame with boys and having a mark “S” on the
right up side of the paper is for Interpersonal intelligence groups.
The researcher stated needed time for each activity in the lesson in the lesson plans.
The teacher should follow all of these steps w. r. t these time schedule.
3- Teacher overviews the previous lesson and then he/she starts with a short
explanation about the lesson as given in the MI based lesson plans.
4- After this explanation, he/she starts the groups do the first activities for a given
time duration.
5- After completing the activities, students presents their product to the class.
6- The teacher summarizes the first activity results with the MI based examples.
7- Similarly students do the second and third activities.
By this treatment protocol, teachers standardized the procedure and the
implementation of the treatment in experimental groups. Moreover, in control
groups, teachers were not allowed to do similar activities or examples given in MI

based lesson plans.

3.6 Procedure
At first a literature review was made for this study. Key words were “multiple

LEINY3

intelligences theory”, “multiple intelligences”, “MI”, “Gardner’ eight intelligences”,
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L INY3

“multiple intelligences and science achievement”, “multiple intelligences and physics
achievement”.

International Dissertation Abstracts, Social Science Citation Index (SSCI),
Educatinal Resources Information Center (ERIC), Ebcohost, Science Direct and
Internet were searched with respect to the key words above. Moreover, YOK
database (for the master thesis and doctoral thesis), Hacettepe Egitim Dergisi, Egitim
ve Bilim, Cagdas Egitim, MEB Dergisi and Fen Bilimleri Egitimi Konferanslar1 were
also searched. There were no quantitative researches done by using multiple
intelligences theory in high school physics curriculum. On the other hand, the
researches investigating the effects of multiple intelligences theory were mostly
qualitative research. Because of that reason, application of multiple intelligences
theory in science education was investigated.

Then, financial support for this study was found. METU supported this study
financially as a research project. After the search process, photocopies of needed
papers were taken. Then, all of the papers were read and references of papers that
were important for the study were listed. After that, results of various studies were
analyzed. Moreover, a dissertation, and three books were acquired from abroad
(Goodnough, 2000; Bellanca, 1997; Bellanca et al., 1997; Campbell, 1994). In case
of new articles on this topic the researcher continuously followed the literature.

Then, population and sampling were decided. At first, ninth grade public high
school students in Sincan district were decided as the population of this study. Total
number of ninth grade public high school students in Sincan district was determined.
Then, eight classrooms in this population were decided as the sample of this study.

After this process, the first three chapter of this thesis was written.
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Then, the researcher adapted the ATCL from a thesis (Taghdere, 2002) and
developed all of the other instruments and the teaching learning materials mentioned
in section 3.3 and 3.4. The processes for developing and piloting the instruments
were discussed in these sections. Moreover, The MI inventory, the ATCL, and the
MCPA were piloted.

Teachers who participated in the study were trained to implement the study in
their classrooms three weeks before the study. Teachers were trained separately,
since they were working in different schools. At the beginning of the workshop,
participants were provided with a workshop manual (see Appendix M). In this
workshop manual following information were given to the teachers:

1) What is MI theory?

2) How to assess students MI dimensions?

3) How to implement this theory in educational settings?

4) General information about the MI dimensions of the ninth grade public high
school students in Sincan.

5) How to implement the lesson plans prepared?

6) Some MI resources for the teachers.

Approximately six hours were spent during this workshop. The researcher
explained the information given in workshop manual in detail. Teachers were asked
questions to the researcher about the points that were not clear in their minds.
Teachers were trained separately, since they were working in different schools.

Research design for this study was given above. First of all, teachers were
trained about this study. Teacher training process was expalined in section 3.5.1.

Before treatment, pretests of this study were given to both of the experimental and



67

control group classes. Pretests were the MI Inventory, the ATCL, and the MCPA.
Students’ answers for MI inventory were collected in optic forms. ATCL was
answered the on the paper. Moreover, for the MCPA, an answer sheet was
distributed to the students and they gave their answers on it. Moreover, at the
beginning of the MI inventory some background questions such as students gender,
birthday, and prior semester physics GPA were asked. Two-class hour were given to
the students to complete the pretests.

After pretests, the students in experimental group were exposed three weeks
long to Multiple Intelligences based lesson plans and the materials. Meanwhile,
control groups were exposed to the traditional teaching method. Moreover, this
treatment was new to the teachers and the students. So, they might have encounter
with some problems due to treatment. To minimize these problems a sample lesson
plan for one week was prepared. The topic of this lesson plan was “Conductors,
Insulators and Semi-Conductors” which is the unit before the “Coulomb’s Law”.
Therefore, students were exposed to this MI based lesson plan for the topic
“Conductors, Insulators and Semi-Conductors” before the treatment. This made the
lesson plans for the students less novel.

According to pretest results of the MI inventory; in experimental groups
students were grouped with respect to their strongest intelligences. The researcher
wanted to have at least one group from each intelligence dimension because of that
reason; in some cases students were grouped with respect to their second strong
intelligence. In each group, there were minimum 3 and maximum 6 students. Since
the class sizes were around 40, there were maximum eight groups in a class. The

generated groups were mixed gender groups. Each intelligence dimension labeled
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with one color. According to this Verbal/Linguistic groups were called as yellow
groups, Logical/Mathematical groups were called as pink groups, Visual/Spatial
groups were called as blue groups, and Interpersonal groups were called as green
groups. Therefore, students did not know their strongest intelligence dimensions.
Instead of that they were named as color groups.

After grouping, students were given activities with respect to strongest
intelligences. Activities were printed with respect to the colors of the groups.
Therefore, for example Verbal/Linguistic groups were given activities on yellow
papers.

There were four intelligence centers (groups): Verbal/Linguistic,
Logical/Mathematical, Visual/Spatial, Interpersonal. In these intelligence centers
activities were mainly based on one intelligence and supported with two or three
intelligences.

In each groups’ activity paper there were three activities. First of all, by all
the groups, the first activity was made and then, the second and the last, respectively.
Each of the students in groups should do the activities. At the end of each activity,
each group shared their results with the class by doing presentation. So, all the
students were treated with their strongest intelligence based lesson plans and
activities.

Teachers were given both students colored activity sheets and lesson plans. In
this lesson plans everything that the teacher should do in experimental classes were
explained in details. During the treatment in experimental groups teachers
overviewed the previous lesson at the beginning of the lesson. After the students

completed the activities the teacher summarized the topic with the MI based
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examples. Moreover, in lesson plans there were examples for each activity with
respect to the intelligence dimensions. However, most of the time lessons were
student centered.

Throughout the experiment researcher sit back and made observations in the
experimental group to ensure that the teacher implemented the MI based instruction
appropriately and the researcher observed the control group to ensure that the teacher
did not used MI based instruction.

After this treatment period, the same pretests were administered as posttests
to the groups. Moreover, in experimental groups students did third week’s activities
as Multiple Intelligences based Physics Achievement (MIbPA). Students selected
activity to do them selves. At the third week, students done their activities with their
groups but they had the opportunity to give their own results. However, any students
gave his/her own results. Then, all of the students’ activities made in groups were
collected. These activities covered the entire unit, prepared with respect to the unit
objectives, and evaluated with scoring rubric measuring MIbPA.

So this study lasted five weeks. One week for the pretests and three week for
treatment and one week for the posttests. Then teachers and students were asked
about to write their opinions and comments for multiple intelligences based lesson

plans.

3.7 Treatment Verification
The researcher observed throughout the experiment both experimental and
the control classes to control if the teachers following the experimental and control

protocols. An observation checklist was used during making observations in the
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classroom. This showed the degree to which the teachers implemented MI based
instruction. For the control groups, the observations verified the absence of the MI
based instruction in these classes. Moreover, this observation checklist covered items
about classroom environment, student reactions, and teacher behavior during
instruction for comparing classroom conditions for each group. The observation

checklist can be found in Appendix J.

3.8 Analysis of the Data

The statistical analyses were calculated by using SPSS. Data list were
prepared by using SPSS in which columns show variables and rows show students
participating in the study.

Missing data analysis was made before starting descriptive and inferential
statistics. Data of this study were analyzed in two parts. In the first part descriptive

statistics and in the second part inferential statistics were used.

3.8.1 Descriptive Statistics
The mean, standard deviation, skewness and kurtosis of the variables and

histograms were presented for the control and experimental groups.

3.8.2 Inferential Statistics
Hypothesis of this study was analyzed by multivariate analysis of covariance
(MANCOVA). MANCOVA is an omnibus statistical technique for equating groups

on one or more independent variables while at the same time, controlling the
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unwanted inflation of experiment- wise Type 1 error rates. Table 3.8 presents all
variables, and the variable-set order that were used in statistical analyses.

As shown in Table 3.8, Set A (covariates) were entered first in the
MANCOV A model so that variance due to prior physics GPA, pretest scores of the
ATLC, pretest scores of the MCPA and pretests missing data IV was removed prior
to the entry of the treatment variables. Set B (group membership) was entered second
in the analysis while Set AXB (covariate* group interactions) were entered third to
determine covariate-group membership interactions. This set must be statistically
non-significant for MANCOVA model to be valid. Set A*B yielded a non-significant
increase in total variance for the overall MANCOV A model. Thus, the interaction set
was discarded from the inferential statistical analyses. After MANCOVA analysis,

follow-up ANCOVA'’s were used for significant main effects.

Table 3.8 MANCOVA Variable-Set composition and statistical model entry order

Variable Set Entry Order Variable Name
A X1 = prior physics GPA
(Covariates) 1™ X2 = pretest scores of the ATCL

X3 = pretest scores of MCPA

X4 = missing data

B
(Group membership) ond X5 = methods of teaching
AxB X6 = X1*X5
(Covariate* group 31 X7 = X2¥X5

interactions) X8 = X3*X5
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3.9 Power analysis

The rationale for setting alpha, effect size and sample size is that in the power
analysis the determination of the population effect size is an essential and primary
decision. Therefore, the ratio of explained variance to unexplained variance should
be preset before the study. Traditionaly, n2 values of .01, .06, and .14 represent
small, medium and large effect sizes, respectively (Green, Salkind & Akey, 2000, p.
159).

This study is one of the pioneers to use MI theory in physics. Because the
treatment effect is unknown, a small (0.01) or medium (0.06) effect size is more
appropriate for this study. A Type I hypothesis-wise error rate (the probability of
rejecting a true null hypothesis) of .05 was set to a priori to hypothesis testing.
Sample size of this study was 268. Then the power for that sample size and medium

effect size was calculated for 12 variables. Calculated power of this study was 0.88.
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CHAPTER 4

RESULTS

The results of this study are divided into six sections. First section presents
the descriptive statistics related to the comparison of traditional method and MI
based instruction with respect to data collected from the students’ pretests and
posttests. The second section deals with the inferential statistical data produced from
the testing the null hypothesis. The third section presents experimental group
students’ MIbPA results and also presents the comparison of these results with
students’ posttest sores on the MCPA. The fourth section presents results of the
students’ and teachers’ belief questionnaires about the treatment. The fifth section
presents the results of classroom observations. Finally, the last section summarizes

the findings of the study.

4.1 Descriptive Statistics

Table 4.1 presents descriptive statistics related to pretest and posttest scores
on the ATCL. Students’ attitude scores on the ATCL could range from 24 to 120,
with higher scores indicating strong attitude toward Coulomb’s Law and lower
scores indicating negative attitude toward Coulomb’s Law. As seen from the Table
4.1, experimental group showed 4.53 points mean increase from pretest to posttest.

However, control group scores decreased from pretest to posttest 0.61 points on the
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ATCL. As given in Table 4.1 the entire sample has 2.18 point mean increase in their
level of attitudes from pretest to post test. Overall, skewness and kurtosis values
could be accepted as approximately normal for each pretests and posttests.
According to Kunnan the values between —2 and +2 can be assumed as

approximately normal for skewness and kurtosis (as cited in Asci, 2003).

Table 4.1 Descriptive statistics related to pretest and posttest scores on the ATCL for

the experimental and control groups and for the entire sample.

Scores on the ATCL

Experimental Group Control Group Entire sample

Pretest Posttest Pretest Posttest  Pretest  Posttest

N 144 144 124 124 268 268
Mean 78.12 82.65 79.87 79.26 78.93 81.08
Standard 11.32 16.88 12.79 16.61 12.04 16.81
Deviation

Skewness -0.32 -0.25 -0.25 0.53 -0.25 -0.19
Kurtosis 1.22 -0.35 1.26 -0.43 1.24 -0.41
Min. Score 38 40 40 40 38 40
Max. Score 108 118 113 112 113 118

Table 4.2 presents descriptive statistics related to pretest and posttest scores
on the MCPA. Students’ achievement scores on the MCPA could range from O to 15,
with higher scores indicating greater achievement. As seen from the Table 4.5,
experimental group showed 1.59 points mean increase from pretest to posttest. On
the other hand, control group showed 0.23 points mean increase from pretest to

posttest. As given in Table 4.2 the entire sample has 0.96 point mean increase in their
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level of achievement from pretest to post test. Moreover, Skewness and Kurtosis

values could be accepted as approximately normal for each pretests and posttests.

Table 4.2 Descriptive statistics related to pretest and posttest scores on the MCPA for

the experimental and control groups and for the entire sample.

Scores on the MCPA

Experimental Group Control Group Entire sample

Pretest Posttest Pretest Posttest Pretest Posttest

N 144 144 124 124 268 268
Mean 3.06 4.65 3.06 3.29 3.06 4.02
Standard 1.39 2.10 1.40 1.70 1.39 2.04
Deviation

Skewness -0.06 0.083 0.39 0.53 -0.15 0.79
Kurtosis 0.51 0.94 0.48 -0.07 0.47 -0.98
Min. Score 0 1 0 0 0 0
Max. Score 7 12 7 8 7 12

Table 4.3 presents descriptive statistics related to the pretest and posttest
scores on the MI inventory with respect to Multiple Intelligences dimensions. Since
Verbal/ Linguistic Intelligence dimension has 14 items, the scores were converted for
15 items, by calculation. Therefore, some scores were given with decimal numbers
for that intelligence dimension. The Students’ MI dimension scores on the MI
inventory could range from 15 to 45 for all MI dimensions. For all intelligence
dimensions higher scores indicate greater level of intelligence. As seen from the
Table 4.3, both experimental and control groups showed a mean increase from
pretest to posttest for each intelligence dimension. On the other hand, pretest mean

scores of control group are relatively higher than pretest mean scores of experimental
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group except for visual/spatial intelligence dimension. Moreover, for each
intelligence dimension posttest scores of control group are relatively higher than that
of experimental group.

As given in Table 4.3 for the entire sample there is a slightly mean increase
from pretest to posttest for intelligence dimensions except Intrapersonal and Musical
intelligence dimensions. For these intelligence dimensions there is a slightly mean
decrease from pretest to posttest. Overall, skewness and kurtosis values for each
intelligence dimension could be accepted as approximately normal for each pretests

and posttests.

Table 4.3 Descriptive statistics related to pretest and posttest scores on the MI
inventory with respect to MI dimensions for the experimental and control groups and

for the entire sample.

Scores on the MI inventory for Verbal/ Linguistic Intelligence

dimension

Experimental Group Control Group Entire sample

Pretest Posttest Pretest Posttest Pretest Posttest

N 135 135 116 116 251 251

Mean 33.75 34.27 35.06 3542 34.36 34,80
Standard 5.15 5.39 4.50 5.20 4.89 5.32
Deviation

Skewness -0.56 -0.53 -0.26 -0.93 -0.49 -0.70
Kurtosis 0.50 0.14 -0.24 1.38 0.39 0.55
Min. Score 15 18.21 22.50 17.14 15 17.14

Max. Score 45 43.93 43.93 43.93 45 43.93
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Table 4.3 (continued)

Scores on the MI inventory for Logical/ Mathematical Intelligence

dimension

Experimental Group Control Group Entire sample

Pretest Posttest Pretest Posttest Pretest Posttest

N 135 135 116 116 251 251
Mean 34.53 35.14 36.04 36.26 35.23 35.65
Standard 4.26 3.94 4.15 4.19 4.26 4.09
Deviation
Skewness -0.41 -0.14 -0.39 -0.25 -0.39 -0.17
Kurtosis -0.30 -0.21 -0.56 -0.69 -0.38 -0.49
Min. Score 23 24 25 27 15 24
Max. Score 42 44 44 45 45 45
Scores on the MI inventory for Intrapersonal Intelligence
dimension

Experimental Group Control Group Entire sample

Pretest Posttest Pretest  Posttest  Pretest  Posttest
N 135 135 116 116 251 251
Mean 34.27 35.04 34.97 35.86 34.59 34.42
Standard 3.89 3.88 4.00 4.47 3.95 4.17
Deviation
Skewness -0.12 -0.22 -0.31 -0.48 -0.20 -0.32
Kurtosis 0.56 0.44 -0.50 -0.33 -0.57 -0.41
Min. Score 25 24 25 24 25 24
Max. Score 42 43 44 43 44 43

Scores on the MI inventory for Visual/ Spatial Intelligence
dimension

Experimental Group Control Group Entire sample

Pretest Posttest Pretest Pretest ~ Pretest  Posttest
N 135 135 116 116 251 251
Mean 36.96 37.49 36.88 37.58 36.92 37.53
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Table 4.3 (continued)

Standard 4.06 3.84 4.12 4.66 4.08 4.23
Deviation
Skewness -0.84 -0.29 -0.50 -1.03 -0.47 -0.74
Kurtosis 0.58 -0.41 0.24 1.56 0.38 0.95
Min. Score 25 27 24 22 24 22
Max. Score 44 45 45 45 45 45
Scores on the MI inventory for Musical Intelligence dimension
Experimental Group Control Group Entire sample
Pretest Posttest Pretest  Posttest  Pretest  Posttest
N 135 135 116 116 251 251
Mean 35.99 36.69 36.42 37.18 36.19 3542
Standard 5.83 6.07 4.57 4.88 5.27 4.17
Deviation
Skewness -1.15 -1.16 -0.69 -0.87 -1.06 -0.32
Kurtosis 1.14 1.12 0.06 0.74 1.12 -0.41
Min. Score 17 17 23 21 17 24
Max. Score 45 45 44 45 45 43
Scores on the MI inventory for Bodily- Kinesthetic Intelligence
dimension
Experimental Group Control Group Entire sample
Pretest Posttest Pretest  Posttest  Pretest  Posttest
N 135 135 116 116 251 251
Mean 35.24 35.93 35.30 36.04 35.27 35.98
Standard 3.78 4.00 4.06 4.97 3.90 4.46
Deviation
Skewness -0.48 -0.40 -0.58 -0.94 -0.53 -0.74
Kurtosis 0.00 -0.55 0.42 1.86 0.20 1.18
Min. Score 24 27 23 16 23 16
Max. Score 43 44 43 45 43 45
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Table 4.3 (continued)

Scores on the MI inventory for Interpersonal Intelligence

dimension

Experimental Group Control Group Entire sample

Pretest Posttest Pretest Posttest Pretest Posttest

N 135 135 116 116 251 251
Mean 35.68 36.64 36.72 36.84 36.16 36.73
Standard 4.62 4.85 4.59 4.78 4.63 4.81
Deviation

Skewness -0.57 -0.90 -0.96 -0.85 -0.73 -0.87
Kurtosis 0.31 1.16 1.43 1.24 0.68 1.15
Min. Score 21 20 20 19 20 19
Max. Score 45 45 45 45 45 45

Figure 4.1 and Figure 4.2 show the histograms of student’s posttest scores for
the ATCL and MCPA according to the experimental and control groups. These are

also an evidence for normal distribution of the dependent variables.
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Figure 4.1 Histograms of student’s posttest scores for the ATCL according to the

experimental and control groups
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Figure 4.2 Histograms of student’s posttest scores for the MCPA according to the

experimental and control groups

4.2 Inferential Statistics
Missing data analysis, determination of the covariates and verification of
MANCOVA assumptions takes a part in this section. Moreover, statistical model of

MANCOVA and the analysis of hypothesis are given in this chapter.

4.2.1 Missing Data Analysis

Missing data analysis was done before examining the inferential test used in
this study. Initial data were gathered for 282 ninth grade public high school students.
At the end of the 3 weeks treatment period, 285 ninth grade public high school
students were posttested. Fourteen students (4.96%) participated in pretests did not
posttested due to being absent on the day of the posttest. Moreover, 17 (5.96%)
students participated in posttests did not participated in pretests due to being absent
on the day of the pretest. The 14 students not completing the posttest were excluded

from the statistical analysis of the study. Moreover, 17 students not completing the
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pretest were included in the statistical analysis of the study after missing data
analysis.

Some students gave their answers conscious or unconscious without reading
in pretests or posttests. This increased the difference between the students’ pretest
and posttest scores. Students’ pretest scores on the ATCL, which was 2.3 standard
deviation higher than their posttest scores and pretest scores on the MCPA, which
was 2 standard deviation higher than their posttest scores, were accepted as outlier
scores. These 12 students’ (4.2%) scores were dropped from the statistical analysis.

Five (1.75%) of the 285 students did not complete half of the MCPA posttest.
These students’ data also excluded from the analysis. By this way, a total of 17
students’ (5.9%) scores dropped from the statistical analysis. Therefore, 268
students’ data were used for the statistical analyses. Table 4.4 and Table 4.5 present
the statistical analyses of these missing IVs’ data.

Seventeen (6.3%) of the 268 students posttested did not complete the ATCL
pretest. Similarly, 48 (17.9%) of the 268 students did not complete the MCPA
pretest. Therefore, dummy variables were created to represent these missing
independent variables (IV) data (O=data not missing, 1=data missing).

Table 4.4 presents t- test related to missing data analysis on posttest scores of
the ATCL. As seen from the Table 4.4, t-test is significant (.030) at the .05 level of
significance. There is a significant mean difference between posttest scores of the
ATCL for data not missing (0) and posttest scores of the ATCL for data missing (1).
Therefore, this variable for missing values of the ATCL was retained as an

independent variable and missing pretest results were replaced with the series of
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mean of pretest scores of the entire subjects as suggested by Cohen and Cohen

(1983).

Table 4.4 T-test for missing data analysis on posttest scores of the ATCL

Missing data of the ATCL Pretest N  Mean

Post test scores on the ATCL 0 251 80.66

Post test scores on the ATCL 1 17 87.35

Levene’s Test for Equality

of Variances
F Sig. Sig.(2-tailed)
Post test scores  Equal Variances 4.37 .037 112
on the ATCL assumed
Equal Variances .030

not assumed

Table 4.5 presents t- test related to missing data analysis on posttest scores of
the MCPA. As seen from the Table 4.4, t-test is significant (.024) at the .05 level of
significance. There is a significant mean difference between posttest scores of the
MCPA for data not missing (0) and posttest scores of the MCPA for data missing (1).
Therefore, this variable for missing values of the MCPA was retained as an
independent variable and missing pretest results were replaced with the mean pretest

scores of the entire subjects.
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Table 4.5 T test for missing data analysis on posttest scores of MCPA

Missing data of the MCPA Pretest N  Mean

Post test scores on the MCPA 0 220  3.89

Post test scores on the MCPA 1 48 4.63

Levene’s Test for Equality

of Variances
F Sig. Sig.(2-tailed)
Post test scores  Equal Variances 3.12 .079 .024
on the MCPA  assumed
Equal Variances .053

not assumed

Table 4.6 presents the missing pretest values replaced with the mean of the

entire subjects and their percentages.

Table 4.6 Missing pretest data versus variables

Resultant Variable Missing Values Replaced Valid Cases = Missing Percent

Pre ATCL 17 251 6.3

Pre MCPA 48 220 17.9

4.2.2 Determination of the Covariates

Five independent variables (gender, age, prior physics GPA, pretest scores of
the ATCL and pretest scores of the MCPA) were pre-determined as potential
confounding factors to the study. Therefore, these variables were included in Set A
as covariates to statistically equalize the differences between experimental and

control groups. Then all pre-determined independent variables in set A have been
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correlated with the two dependent variables (posttest scores of the ATCL and
posttest scores of the MCPA). Table 4.7 presents the results of these correlations and
their level of significance. As seen in Table 4.7, all independent variables in set A
have significant correlations with at least one of the two dependent variables except
students’ gender and age. Therefore, gender and age were discarded from Set A.
Moreover prior physics GPA, pretest scores of the ATCL and pretest scores of

MCPA remained in Set A as covariates for the following inferential statistics.

Table 4.7 Significance test of correlation between independent variables and two

dependent variables

Correlation Coefficient

Variables Posttest Scores of the Posttest Scores of the
ATCL MCPA
Prior physics GPA 223%%* 243%%
Gender -.005 .050
Age .024 118
Pretest scores of the ATCL S500%* 104
Pretest scores of the MCPA -.068 A74%%

* * Correlation is significant at the .05 level (2-tailed)

4.2.3 Assumptions of MANCOVA
Assumptions of MANCOVA are as follows: Homogeneity of Regression,
Multicollinearity, Equality of the Variances, Normality and Independence of the

observations.
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Homogeneity assumption means that the slope of the regression of covariates
(Set 1) on a dependent variable must be constant over different values of group
membership (Set 2). The results of these tests for the dependent variable are
presented in Table 4.8. As seen from Table 4.8, for both dependent variables Set 3
(Set1*2) did not result in significant. This means for the ATCL contribution of Set 3
is not significant (F (3,260)= 0.307, p=.820). Similarly, for the MCPA contribution
of Set 3 is not significant (F (3,260)= 1.293, p=.277). Since there was no significant
interaction between covariates and the group membership, the interaction set (Set 3)
can be discarded and therefore excluded from the further inferential statistical
analyses. This means that the homogeneity of regression assumption is validated for

this model.

Table 4.8 Analysis of the homogeneity of regression assumption in MANCOVA

model
Change Statistics
IV set Added  R*Change F Change df1 df2 Sig. F Change
Posttest Scores of ATCL
Set 1 0.283 34.815 3 264 .000
Set 2 0.013 4.958 1 263 .027
Set 3 0.002 0.307 3 260 .820
Posttest Scores of MCPA
Set 1 0.086 8.236 3 264 .000
Set 2 0.101 32.651 1 263 .000

Set 3 0.012 1.293 3 260 2717
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To test multicolinearity assumption correlations among covariates were
examined. Table 4.9 indicates that there is no correlation higher than .8 between
covariates. This means there is no multicollinearity among covariates. Therefore, this

assumption was met.

Table 4.9 Correlations among covariates of the study

Prior physics  Pretest scores of

GPA the ATCL
Pretest scores of the ATCL .119
Pretest scores of the MCPA 142 -.025

Table 4.10 indicates the Box’s test of equality of covariance matrices.
According to this table, observed covariance matrices of the dependent variables
were equal across groups. This implies, that there is no problem with the multivariate

normality assumption.

Table 4.10 Box’s test of equality of covariance matrices

Box’s M 5.684
F 1879
df1 3
df2 44729963

Sig. 165
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Levene’s Test for Equality was used to determine the equality of variance
assumption. As Table 4.11 indicates the error variances of the selected two

dependent variables across groups were equal.

Table 4.11 Levene’s test for equality of error variances

F df1 df2 Sig.
Posttest scores of ATCL 0.091 1 266 .763
Posttest scores of MCPA 0.625 1 266 430

Skewness and Kurtosis values given in descriptive statistics section were
used for the normality assumption. The skewness and the kurtosis of the scores for
Posttest scores of the ATCL and Posttest scores of the MCPA were in acceptable
range for normal distribution as indicated in descriptive statistics.

Independence of the observations assumption was also examined. To meet
this assumption the researcher was made observations in experimental and control
groups. It was observed that all the participants did their tests themselves. However,

due to the group working during treatment this assumption did not verified.

4.2.4 MANCOVA Model

MANCOVA Model was used to test the hypotheses of this study. The
dependent variables of this study are the Posttest scores of the ATCL and Posttest
scores of the MCPA. The covariates were used to statistically equalize the students’
characteristics. As the covariates of this study prior physics GPA, pretest scores of

the ATCL, pretest scores of the MCPA, independent variable created for missing
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values of the ATCL (premissATCL) and independent variable created for missing

values of the MCPA (premissMCPA) were determined. Group membership with

respect to two groups (experimental or control groups) was named here as “Design”

and used as fixed factor of this study.

Table 4.12 presents the results of this MANCOVA Model. As it is seen from

the table all the covariates except premissATCL and premissMCPA has significant

portion in the model. The significant covariates in this model provided evidence that

the study’s subjects were adequately matched by the inclusion of these covariates.

Follow-up analyses are appropriate to determine which dependent variable is

responsible for the variance.

Table 4.12 Multivariate test results

Effect Wilks' F Hypoth. Errordf Sig. Eta Observed

Lambda df Squared Power

Prior phys. 0.94 8.02 2.0 260.0 .000  0.058 0.955

GPA

Pretest of 0.74 45.76 2.0 260.0 .000  0.260 1.000

ATCL

Pretest of 0.96 5.03 2.0 260.0 .007  0.037 0.813

MCPA

Premiss. 0.98 2.19 2.0 260.0 115 0.017 0.444

ATCL

Premiss. 0.99 0.92 2.0 260.0 401 0.007 0.208

MCPA

Design 0.88 17.74 2.0 260.0 .000  0.120 1.000

*p<.05 level
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4.2.5 Null hypothesis
The null hypothesis of this study is as follows:

There is no significant overall effect between MI based instruction and
traditional method on the population means of the collective dependent variables of
ninth grade students’ Attitude Toward the content “Coulomb’s Law”, and Multiple
Choice Physics Achievement when students age, gender, prior semester physics
GPA, and pretest scores of students’ Attitude Toward the content “Coulomb’s Law”
and Multiple Choice Physics Achievement are controlled.

MANCOVA was conducted to determine the effect of the design on the
collective dependent variables of posttest scores of the ATCL (PSTATCL) and
posttest scores of the MCPA the (PSTMCPA) when students’ prior physics GPA and
pretest scores of the ATCL (PREATCL) and pretest scores of the MCPA
(PREMCPA) are controlled. As seen in Table 4.12 this null hypothesis was rejected
(A= 0.88; df 2, 260; F= 17.74; p=.000). This means, there is significant mean
difference between MI based instruction and traditional method on the collective
dependent variables of the posttest scores of the ATCL and posttest scores of the
MCPA.

To test the effect of design on each dependent variable, a univariate analysis
of covariance (ANCOVA) was conducted as follow-up tests to the MANCOVA.
Table 4.13 presents the results of the ANCOVA.

Design was significant effect on the dependent variable posttest scores of the
MCPA. However, design has no significant effect on the dependent variable posttest
scores of the ATCL. The magnitudes of the observed treatment effects (eta squared)

for the posttest scores of the ATCL was 0.015 which is approximately equal to small
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effect size and for the posttest scores of the MCPA was 0.11 which is approximately
equal to large effect size. Moreover, power for posttest scores of the ATCL was 0.50

and for the posttest scores of the MCPA was 1.00.

Table 4.13 Follow-up results for null hypothesis

Source Dependent  df F Sig. Eta Observed
Variable Squared Power
Corrected Model PSTATCL 6 194  .000 0.309 1.00
PSTMCPA 6 113  .000 0.206 1.00
Intercept PSTATCL 1 17.5  .000 0.063 0.99
PSTMCPA 1 2.7 102 0.010 0.37
Prior phys. GPA  PSTATCL 1 8.5 .004 0.032 0.83
PSTMCPA 1 7.9 .005 0.029 0.80
PREATCL PSTATCL 1 88.6 .000 0.253 1.00
PSTMCPA 1 3.9 .048 0.015 0.51
PREMCPA PSTATCL 1 2.2 141 0.008 0.31
PSTMCPA 1 7.8 .006 0.029 0.79
PREMISSATCL  PSTATCL 1 0.4 .555 0.001 0.09
PSTMCPA 1 4.1 .044 0.015 0.52
PREMISSMCPA PSTATCL 1 1.8 176 0.007 0.27
PSTMCPA 1  0.01  .939 0.000 0.05
DESIGN PSTATCL 1 3.9 .051 0.015 0.50
PSTMCPA 1 322  .000 0.110 1.00
Error PSTATCL 261
PSTMCPA 261
Total PSTATCL 268
PSTMCPA 268
Corrected Total PSTATCL 267
PSTMCPA 267

*p <.05 level
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By extracting the effects of the covariates on the dependent variables estimated
means of this model was calculated. These estimated means for dependent variables

were given in Table 4.14.

Table 4.14 Estimated marginal means

Dependent Variable Design Mean

PSTATCL Experimental 82.70
Control 79.20

PSTMCPA Experimental 4.63
Control 3.31

Table 4.14 indicated that experimental group’s mean was higher than the
control group’s. Moreover, there is a 3.5 point mean difference between
experimental and control groups on the posttest scores of the ATCL. This mean
difference between experimental and control groups was 3.39 point before extracting
the covariates effects from the dependent variable. This was given in Table 4.1.

There is a 1.32 point mean difference between experimental and control
groups on the posttest scores of the MCPA. This mean difference between
experimental and control groups was 1.36 point before extracting the covariates

effects from the dependent variable. This was given in Table 4.2.

4.3 Multiple Intelligences Based Physics Achievement Related Descriptive Results
Before MI, classroom assessment was mainly based on tests. Moreover, the

educational system evaluates students’ learning with respect to their test
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performances. However, besides such tests, MI theory indicates the importance of
the classroom assessment because the students could show their understanding by
using their intelligence performances during activities. To assess students
performances Multiple Intelligences Based Physics Achievement (MIbPA) was used.
At the end of the treatment period, the MIbPA was conducted to the students of the
experimental group to assess their MIbPA.

Besides lesson plans, students were given the MIbPA rubrics with respect to
their intelligence groups. These rubrics were given in Appendix D. Hence, they were
known that they would gather points from activities they did in lesson and how to
gather high points from doing those activities. These MIbPA rubrics were divided
into two parts. The first part was related with the content and the second part was
related with the Ability to use Intelligence Dimension Characteristics in studying last
week’ activity (AIDC). First part of the MIbPA rubric scores could range from 4 to
24, with higher scores indicating higher MIbPA for this part. In the second part for
logical/mathematical and interpersonal intelligence dimensions, MIbPA rubric scores
could range from 4 to 24. Moreover for verbal linguistic intelligence dimension,
MIbPA rubric scores could range from 5 to 30 and for visual/spatial intelligence
dimension, MIbPA rubric scores could range from 6 to 36. For all intelligence
dimensions higher scores indicating higher scores from the second part of the
MIbPA.

After completing activities, students were evaluated their contributions in
groups for those activities. These results were given as percentages. Moreover, the

researcher was also evaluated each students’ contributions for those activities during
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the lesson. The researcher evaluated students by giving points 1 to 4 that is higher
points indicating higher contribution.

Results of this section were categorized as results of the MIbPA related to
content and results of the AIDC. Students’ MIbPA related to content was evaluated
in the first part.

After that MIbPA related to content scores were calculated with respect to
students’ evaluation, researcher’ evaluation. Moreover, total evaluation was the
average scores of the students’ evaluation and the researcher’ evaluation. Table 4.15
presents the descriptive statistics of student’s MIbPA related to content with respect

to students’ evaluation, researcher’ evaluation and total evaluation.

Table 4.15 Descriptive statistics for MIbPA related to the content

MIbPA w.r.t. MIbPA w.r.t Total MIbPA
Students Researcher

N 144 144 144
Mean 14.10 12.30 13.20
Std. Deviation 4.60 5.15 4.44
Skewness -0.48 0.11 -0.14
Kurtosis -0.56 -0.81 -0.63
Minimum Score 3.40 2.75 3.58
Maximum Score 22.80 24.00 23.40
Possible Min. Score 6 6 6
Possible Max. Score 24 24 24

To investigate the effect of the different scorers bivatiate correlation between
these scores was examined. Table 4.16 presents these correlations and their level of

significances.
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Table 4.16 Correlations and their level of significance

MIbPA w.r.t. MIbPA w.r.t.

Students Researcher
MIbPA w.r.t. Researcher .66%F*
Total MIbPA O0** 92w

** Correlation is significant at the .05 level (2-tailed)

As shown in Table 4.16, there is significant correlation among different
scorers ratings. Moreover, there was a high correlation between MIbPA w.r.t
students and the total MIbPA (0.90) and there was also high correlation between
MIbPA w.r.t researcher and the total MIbPA (0.92).

To compare the scores on the MIbPA with posttest scores on the MCPA and
on the ATCL bivariate correlation was used. Table 4.17 presents these bivariate
correlation among the students’ posttest scores on the MCPA, students’ posttest
scores on the ATCL and total proportional evolutional scores on the MIbPA.

As seen from Table 4.17, there is no significant correlation between posttest
scores of the MCPA and the total MIbPA. On the other hand, there is significant

correlation between posttest scores of the ATCL and the total MIbPA.

Table 4.17 Correlations among posttest scores on the MCPA, posttest scores on the

ATCL and MIbPA related to content

Total Posttest scores on
MIbPA MCPA
Posttest scores on MCPA .14
Posttest scores on ATCL 32k 0.12*

** Correlation is significant at the .05 level (2-tailed).
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AIDC for four intelligence dimension (Visual/ Spatial Intelligence,

Interpersonal Intelligence, Logical/ Mathematical Intelligence and Verbal/ Linguistic

Intelligence) was also assessed. Descriptive statistics for AIDC was given in Table

4.18.

Table 4.18 Descriptive statistics for AIDC for four intelligence dimensions

Visual/ Logical/ Verbal/
Spatial Interpersonal ~Mathematical Linguistic
intelligence Intelligence Intelligence Intelligence
Dimension
Total MIbPA
N 52 37 29 26
Mean 13.7019 6.6980 9.1328 10.6740
Std. Deviation 4.1157 3,3492 3,1139 3.3885
Skewness -0.279 0.061 0.872 0.057
Kurtosis 0.303 -1.417 2.325 -0.101
Minimum 3.83 1.65 4.00 4.13
Maximum 23.40 12.35 19.00 17.00
Possible Min.Score 6 4 5 5
PossibleMax.Score 24 16 20 20

As shown in Table 4.18, mean values of students’ AIDC were almost same

with respect to possible maximum scores of intelligence dimensions (approximately

half of the possible maximum of intelligence dimension).

4.4 Results of the Students’ and Teachers’ Belief Questionnaires About Treatment

To provide some information about the students’ feelings and thoughts, the

students’ belief questionnaire about treatment was prepared. At the end of the
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treatment period, students in the experimental groups were asked about their feelings
and thoughts on MI based lessons by using this questionnaire.

Similarly, to provide some information about teachers’ feelings and thoughts
the student students’ belief questionnaire about treatment was prepared. At the end of
the treatment period, teachers were asked about their feelings and thoughts on MI

based lessons by using this questionnaire.

4.4.1 Results of the Students’ Belief Questionnaire About Treatment

Answers given to the students’ belief questionnaire about treatment were
grouped with respect to their similarities. Descriptive results related to the answers
of the students on the students’ belief questionnaire about treatment are given in
Appendix N.

Students were asked about the effects of MI based instruction on their interest
towards physics and on their physics achievement. Answers given by the students
grouped as positive: “there is an increase on the interest towards physics or on
physics achievement”, negative: “there is a decrease on the interest towards physics
or on physics achievement” or neutral: “there is no change on the interest towards
physics or on physics achievement”. According to the students’ answers MI based
instruction has increased both the students’ interest towards physics (73%) and the
students’ physics achievement (64.9%). Moreover, some students thought that the
MI based instruction has decreased their interest towards physics (4.7%) and physics

achievement (4.7%) but their percentages were smaller than the others.
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Students were also asked to select which type of lesson they prefer (MI based
instruction or Traditional method). Most of the students (68.9%) in experimental
groups preferred MI based instruction to continue on physics lessons.

Since there are lots of differences between MI based instruction and
traditional method, students were also asked about the characteristics liked by the
students in MI based instruction. The most liked characteristics in MI based
instruction are group working, activities and the experiments. However, there was
some students indicating that they could find the opportunity to complete their
missing understanding in these lessons. The percentage of the students’ who dislike
everything in MI based instruction is relatively smaller (4.7%) than the others.

Although most of the students liked MI based instruction there could some
disadvantages of this method. To determine these negative characteristics of MI
based instruction students were asked about the characteristics disliked by the
students in MI based instruction. According to the 39.9% percent of the students
there was nothing to be disliked in MI based lessons. On the other hand, according to
the students (12.2%), loud noise and personal problems in groups were the major
problems in MI based lessons.

Students were asked to make comparison between both MI based instruction
and traditional method. However, besides making an exact comparison, students are
also explained their thoughts and feelings for both MI based instruction and
traditional method.

More than half of the students (71 students) in experimental group said that
“MI lessons are enjoyable, pleasant and colorful than traditional method and they can

understand better via MI lessons than traditional method”. However, students’
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negative thought about MI lessons with respect to the comparison of traditional
method is that “I couldn’t learn in MI lessons with respect to traditional method” said
by 7.4% percent of the students in experimental group.

On the other hand, more than half of the students (61 students) found
traditional method as boring, monotonous and quiet and they explained that they
couldn’t understand physics via traditional method. Only 14 students said the
opposite of this thought.

In the students’ belief questionnaire about treatment, students were also asked
about the contributions of MI based lesson plans to the students. The most apparent
effect of MI based lesson plans on students was that the MI lesson plans developed
their communication skills in groups. They noted that they have had an increase on
their interest towards physics lessons. Besides these features they also pointed that
MI lesson plans have improved their understanding capabilities. 11.5% of the
students indicated that MI based lessons plans did not affect their physics
achievement and physics attitude.

Students’ observations for the classroom atmosphere in MI based lessons
with respect to the effects of MI based lessons on students were asked. Students
observed that MI based lessons increased most of the students’ interest towards
physics lessons. Moreover, they also observed that the students involved actively in
lesson in MI based lessons. Some of the students complained from noise in MI based
lessons as one of the negative effects on class.

As a last word the students in experimental classes notified their pleasure
about MI based lessons and they explained that in these lessons they enjoyed with

physics and meanwhile they learned physics.
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4.4.2 Results of the Teachers’ Belief Questionnaire About Treatment

According to the both teachers’ opinions, MI based lesson plans increased the
students’ interest toward physics. One of the teachers observed that the physics
achievement of the students is also increased. The other teacher said that these lesson
plans developed the students’ interpretation abilities. Both teachers indicated that the
students are actively involved in lessons, which is the most liked characteristics for
teachers in MI based lessons. Both teachers emphasized that time and the finance are
the main problems for MI based lessons. One teacher also indicated that preparation
process of MI lesson plans needs hard effort. Moreover, according to him it is
difficult to adapt these lesson plans to the crowded classes. He also pointed out that
for the university entrance examination this method could be insufficient and because
of that reason this lesson plan could be more appropriate for the younger classes. One
of the teacher thought that the practical interpretation ability of him was developed
with MI based lessons. According to them, students were studying themselves in MI
based lessons and that developed their interpretational skills. As a positive effect of
MI based lessons teachers said that the students are eager to learn physics and they
were actively involved in the lessons. One teacher pointed out loud noise as a
negative effect of MI based lessons. Both teachers indicating that most of the
students would like to continue MI based lesson plans. However, one teacher
emphasized that some students are willing to solve test in lesson and such students
would not like to continue MI based lesson plans.

As a last word, one teacher said that this method is good however needs more

time. On the other hand the other teacher indicated that most of the teachers would
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not prefer MI based lesson plans since it needs hard effort and time in preparation

process of the lesson plans.

4.5 The Results of Classroom Observations

Throughout the experiment, the researcher observed all lessons to ensure that
the teachers conducted in experimental groups only the MI based lesson plans and in
control groups only the traditional method. Moreover, this observation checklist was
used to see the both group’ conditions such as physical properties of classrooms,
teacher characteristics, student characteristics. A total of 32 observations were made
for the purpose of treatment verification. During observations researcher was sat in
the back of the classroom at a desk and completed a copy of the observation
checklist. 16 observations in experimental and 16 observations in control groups
were made during 3 week-treatment period and one-week sample lesson (MI based
lesson plans). The results of the first part were related to the classrooms’ physical
properties. This was given in Table 4.19. According to these results, both groups’

classrooms have same physical properties.

Table 4.19 Physical properties of classrooms

Experimental group’s Control group’s

percentages percentages

Yes | Partially | No | Yes | Partially | No

Is class lightning enough? 100 - - 100 - -
Is class temperature enough? | 100 - - 100 -
Is there enough desks? 100 - - 100 - -

Is there a notice board? - - 100 - - 100
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The results of the second part were related to the teacher characteristics in the
classroom. This was given in Table 4.20. According to these results, the teachers
behaved friendly in both experimental (50%) and control groups (56%). The teachers
gave opportunity to the students to join the lesson experimental (93.8%) more than
control groups (75%). This was due to the treatment conditions. According to the
treatment protocol teacher should give opportunity to the students to join the lesson.

This is could be either during sharing products or during group working.

Table 4.20 Teacher characteristics

Experimental group’s Control group’s

percentages percentages

Yes | Partially | No | Yes | Partially | No

The teacher has a friendly 50 43.8 6.3 56 31.3 12.5
relationship

The teacher gives 31.3 50 18.8 | 25 43.8 31.3
reinforcement

The teacher gives opportunity | 93.8 - 6.3 - 25 75

to the students to join the

lesson

The results of the third part were related to the students’ characteristics in the
classroom. This was given in Table 4.21. According to these results students in
experimental groups were eager to learn and they were involved in the lessons. The
students in control groups were not eager to learn and they were not involved in the

lessons.
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Table 4.21 Students characteristics

Experimental group’s Control group’s

percentages percentages

Yes | Partially | No | Yes | Partially | No

Do the students eager to 93.8 - 6.3 - 100 -

learn in lesson?

Do the students involve in 93.8 - 6.3 - 25 75

lesson?

The results of the fourth part were related to the method conducted to both
groups. Some of the items in this part were examined with descriptive analysis. This
was given in Table 4.22. According to these results, method used in experimental
groups was student centered and there were always materials needed for MI lesson
plans. The method used in control groups were always teacher centered and none of

the MI materials were used in these groups.

Table 4.22 Method related characteristics

Experimental group’s Control group’s

percentages percentages

Yes | No | Partially | Yes | No | Partially

Is the method conducted in the 87.5]12.5 - - - 100

lesson student centered?

Is there material needed for MI 100 - - - - 100

lesson plans?




Some of the items in the fourth part were examined with Pearson Chi-Square

analysis. Items of the fourth part were as following:

1.

2.

10.

11.

12.

Is there a group studying the class?

Are there posters on the walls created by the students?

Is the class grouped with respect to the pre-determined Multiple Intelligences
dimensions?

Do the groups from four intelligence dimensions exist in the class?

Do the working sheets delivered with respect to the students’ intelligence
dimensions?

Were the activities of groups prepared with respect to their intelligence
dimensions?

Does the teacher gain students’ attention to the lesson?

Does the teacher make an introduction before starting lesson?

Do the color papers for the activities distributed to the class?

Do the color pencils and pens distributed to the class?

103

Does the teacher give opportunity to the students to share their products with the

class at the end of each activity?
Does the teacher help students to learn with the multiple intelligences based

examples while sharing the students their products?

In the treatment protocol, it was explained to the teachers how to implement MI

based lesson plans in experimental groups and it was also explained that teachers

were not allowed to use activities or MI based lesson plans in control groups. In the

fourth part of the observation checklist questions related to the treatment protocol

were asked. The purpose of this was to examine if the treatment was used only in
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experimental groups and if the teachers implemented the MI based lesson plans

properly.

All of the Pearson Chi-Square results were significant. This means there is a

difference between two groups with respect to the method. According to these

results, MI lesson plans were used only in experimental groups.

4.6. Summary of the Results

The following results obtained by statistical analyses could be summarized as

follows.

1.

There was no significant correlation among prior physics GPA, pretest scores of
the ATCL, and pretest scores of the MCPA.

There was not significant correlation between posttest scores of the ATCL and
posttest scores of the MCPA.

There was a significant positive correlation between pretest scores of the ATCL
and posttest scores of the ATCL. There was also significant positive correlation
between pretest scores of the MCPA and posttest scores of the MCPA. However,
there was no significant correlation between pretest scores of the ATCL and the
posttest scores of the MCPA and also there was no significant correlation
between pretest scores of the MCPA and the posttest scores of the ATCL.

The mean of the ATCL scores increased very little for the experimental groups.
However, it decreased very little for the control groups.

The mean of the MCPA scores increased very little for the experimental groups.
Moreover, there was a mean increase for the control groups on the MCPA but it

was less than the mean increase of experimental groups.
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10.

11.
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Both experimental and control groups showed a mean increase from pretest to
posttest for each intelligence dimension. On the other hand, both pretest and
posttest scores of control group were higher than the experimental group except
for Visual/Spatial intelligence dimension.

MI based instruction had a significant effect on the students’ MCPA but there
was no significant effect of MI based instruction on the students ATCL when
students prior semester physics GPA, and pretest scores of students’ Attitude
Toward the content “Coulomb’s Law” and Multiple Choice Physics Achievement
are controlled.

There is no significant correlation between the MIbPA related to the content and
posttest scores of the MCPA. There was a significant correlation between the
MIbPA and posttests scores of the ATCL. Moreover, there was also significant
correlation between posttests scores of the MCPA and posttests scores of the
ATCL.

AIDC mean scores were approximately same for all intelligence dimension.
According to the students’ belief questionnaire about treatment, results of the
students most of the students were liked MI based lessons. Moreover, they
thought that MI based lessons increased their interest toward physics and also
increased their physics achievement.

According to the analyses of the Observation Checklist, physical properties of
classrooms and teacher characteristics were same for both groups. However,
students were eager to learn and they joined lessons in experimental classes.

Moreover, MI based lesson plans were only used in experimental groups.
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CHAPTER 5

CONCLUSIONS, DISCUSSION AND IMPLICATIONS

This chapter consists of six subsections. First subsection presents the
summary of the experiment. The discussion of the results is given in the second
subsection. Third subsection presents the internal and external validities of the study.
Conclusions and the implications are given in the fourth and the fifth subsections,

respectively. Finally, recommendations for further studies are presented.

5.1 Summary of the Study

This research was conducted during second semester of 2002-2003
educational year. Two physics teachers, their eight physics classes, and 268 ninth
grade students were involved in this quasi-experimental study. The sample of this
study has been chosen from accessible population and selected by convenience
sampling from ninth grade public high school students in Sincan, Ankara.

Before the treatment, the researcher provided a MI based Instruction
workshop for the teachers participated in this study. In this workshop, the teachers
were trained about the theory of multiple intelligences, and how to implement this
theory in educational settings and how to implement the multiple intelligences based
lesson plans prepared by the researcher to experimental groups. By this way, teachers

became familiar with the MI theory and MI based teaching-learning materials.
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Before conducting the treatment, teachers were conducted MI based lesson on the
content Conductors and Insulators one week. This was adapted both teachers and the
students to the MI based instruction. The experimental research design of this study
was the Quasi- Experimental Design, lasting three weeks. The experimental groups
were taught Coulombs Law through MI based instruction. The control groups were
taught through traditional method. Attitude toward Coulomb Law (ATCL), Multiple
choice Physics Achievement (MCPA) were administered to both groups as pretest
and posttest. Moreover, Multiple Intelligences based Physics Achievement (MIbPA)

was administered to only experimental groups as posttest.

5.2 Discussion of the Results

The results yielded by the MANCOV A rejected the null hypothesis of this
study. In other words, there will be no significant overall effect between MI based
instruction and traditional method on the population means of the collective
dependent variables of ninth grade students’ Attitude Toward the content
“Coulomb’s Law”, and Multiple Choice Physics Achievement when students age,
gender, prior semester physics GPA, and pretest scores of students’ Attitude Toward
the content “Coulomb’s Law” and Multiple Choice Physics Achievement are
controlled.

Examination of the treatment effect through univariate analysis F-test showed
that the MCPA made significant contributions to the results in favor of the
experimental group. However, the ATCL made no significant contributions to the

results in favor of the experimental group.
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These results showed apparently that MI based instruction made significant
effect on students’ physics achievement but MI based instruction made no significant
effects on students’ attitude towards physics.

As described before at the end of Chapter 3, medium treatment effect was
expected. The treatment ES measured here approximately matched the large effect
size. Therefore, the results of this study were of practical significance. The results of
this study, provide an evidence for conducting similar studies with different samples
and topics. At the beginning of this study power was calculated as .88. The
MANCOVA analysis calculated the power as 1.00, which was higher than the preset
value.

In comparing the results of this research with those of the previous studies
this research supports the some findings of previous studies. The researcher couldn’t
find any research studying the effect of MI based Instruction on students’ physics
achievement. So there are no results to compare with the results of the study.

Campbell and Campbell (1999) made research studies on MI schools. These
research studies were lasted five years and made in MI high schools Lincoln and
Mountlake Terrace school. In these high schools numbers of teachers have
restructured for teaching and learning based on MI theory. In Mountlake Terrace
High School assessment primarily consisted of paper-and-pencil test before they
explored multiple intelligences. Today teachers still used traditional measures
however if it is appropriate they use performance-based measures predominate. The
teachers responded the assessment challenge by using rubrics or scoring guides that
specify their expectations. Besides this classroom assessment students take district-

and state-mandated test as well as national standardized tests. On the national



109

standardized scholastic aptitude test Mountlake Terrace students have consistently
improved their scores.

Campbell and Campbell (1999) also give information about the Lincoln High
School. Before MI, as a classroom assessment commonly was tests in this school.
Today teachers are assessing projects, artwork, videotapes, and presentations. Group
assessment is now common but there is also self-assessment. Minimum competency
tests for graduation have been and continue to be administered to Lincoln High
School. During 1997-1998 school year all 9th, 10th, and 11th graders were tested in
reading, language, mathematics, science and social studies. It was reported that at all
three grade levels and all in five subjects Lincoln High School students scored at or
above average. The achievement results of these schools showed that adopting MI
does not mean ignoring the basics, but rather that MI can improve basic skill
achievement and more.

The finding of the descriptive research made by Campbell and Campbell
(1999) supports the results of this study in some manner. This study showed that MI
based instruction has increased the students’ physics achievement significantly.
Moreover, as stated above these schools improved their achievement scores
consistently. This could give us a cue that the physics achievement scores could be
improved in the course of time. In Table 4.1, the ATCL scores was presented for
experimental and control groups. The ATCL scores score were decreased from
pretest to posttest in control groups but these scores were increased from pretest to
posttest in experimental groups. However, this increase was not a significant increase

for the experimental groups. There could have been improvement on the ATCL
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scores if much more time spent in the experimental groups, like in the schools
experiences for achievement given by Campbell and Campbell (1999).

Although tests are not always the most effective way to measure students’
abilities, it is clear that it is unlikely to get rid of written test (Williams, 1996).
Moreover, besides paper-pencil tests there should be performance-based measures
for classroom assessment. Campbell and Campbell (1999) reported that both MI
schools are using rubrics for this goal. In this study, MI based Physics Achievement
was used. These rubrics give information to teacher about the development of the
students MI dimensions. Moreover, students feel free to demonstrate their
understanding by using their strong intelligences. Since the goal of this research was
to investigate the effects of MI based instruction on student physics achievement the
MCPA test was also administered to the students.

Goodnough (2000) made an action research. She focused on the experiences
of an action research group (1 high school science teacher, 1 junior high science
teacher, 2 elementary teachers and a university researcher /facilitator). The
researcher wanted students to use all the MI not just those they were very strong in,
but also ones in which they were weaker. As a result of her study, students’
conceptual understanding of the content was enhanced and they displayed high levels
of engagement during science classes. Moreover, they enjoyed learning science and
doing science and they gained more self-regulation of learning. These results
obtained by Goodnough (2000). The results given above are supporting the results of
this study. Students in this study increased their level of achievement on Coulomb’s
Law. Moreover, in the belief questionnaires about treatment both teachers and

students reported that students always participated in the MI based lessons.
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In addition, according to Goodnough (2001) based on the analysis of data
collected through discussions with students and student responses to a post-unit
survey, most students (85%) enjoyed using MI theory, they liked working
collaboratively with others on projects. Moreover, most of the students reported that
MI theory helped them to enjoy science more. Only two students wanted to work
independently with more teacher-centered activities. These results also support the
results of this study. The students in experimental group reported that they learned
physics and got joy with physics. Moreover 68.9% of the students are in favor of MI
theory. This percentage 68.9% is less than Goodnough’s (2001) results (85%).
However the educational system in Turkey led the students solve tests. This requires
mainly memorizing formulas instead of learning them. Because of that reason some
students want to solve tests in class.

According to MI theory, students should be encouraged to develop all of their
intelligences, not only the ones they are strong (Campbell, 1997; Hatch, 1997; Hoerr,
1996). In this research students were exposed to the activities in which intelligence
dimension they were strong and these actives were mainly based on one intelligence
dimension but they were supported with at least two or more intelligence dimensions
activities. Furthermore, all of the groups shared their results with the class and after
that teacher has thought the main points by using all intelligence dimensions.
Moreover, Gardner (1999; 2003) states the disadvantages of labeling people as
linguistic or spatial. Because of that reason in this study students were not known
their strongest intelligences. Groups created with respect to the students’ strongest

intelligence dimensions were labeled with color names such as yellow, blue, green
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and pink. Since each group called with a color name the students did not know their
strongest intelligences.

Coskungoniillii (1998) investigated the effects of multiple intelligences
theory on fifth graders’ mathematics achievement. She randomly assigned the
students to experimental and control groups with cluster sampling. There were 32
students in each class. The data were analyzed with independent t-test. According to
the results there was a significant effect of MI based instruction on students
mathematics achievement but there was no significant effect of MI based instruction
on students attitudes towards mathematics. Same results also obtained by Asc1
(2002). She investigated the effects of multiple intelligences based instruction on
ninth graders’ ecology achievement, attitudes toward ecology and multiple
intelligences. She conducted her research with 2 classes to 70 ninth grade students.
Experimental groups were thought by multiple intelligences based instruction. In
control groups traditional method was used. According to the results there was a
significant effect of MI based instruction on students ecology achievement but there
was no significant effect of MI based instruction on students’ attitudes towards
ecology. Both studies were indicating that MI based instruction did a significant
effect on the students’ achievement but had not significant effect on students’
attitudes. Although the results given above were made in other disciplines, these

results are supporting the results of this study.

5.3 External and Internal Validities of the Study
Possible threats to the internal and external validities of this study and their

control were discussed in this subsection.
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5.3.1 Internal Validity

The internal validity of the results refers to the degree to which extraneous
variables may influence the results and the conclusions of the research besides the
group membership. Possible threats to the internal validity and their control were
discussed in this subsection.

Frankel and Wallen (1993) defined the possible threats for the pretest posttest
control group design used in this study. This design has some control for the internal
validity threats of subject characteristics, mortality, instrument decay, history,
maturation, and regression.

Possible subject characteristics such as students’ prior physics knowledge,
prior attitude toward physics, GPA, gender, and age that might affect students
achievement on Coulomb’s Law might be potential confounding variables to the
study. All of these variables were included in a covariate set to statistically match
subjects on these factors. The statistical analysis indicated that prior physics GPA,
pretest scores of the ATCL and the MCPA.

All of the tests used in this study were administered to all the groups
approximately at the same time. By this way history and location threats were
controlled. Moreover, there were no differences in locations that might affect
students’ responses in different schools.

To control the mortality threat, missing data analysis was made. Absence of
the data was treated as a research factor and dummy variable of missing data (1 =
missing, 0 = present) for students pretest were created. Then by using independent t-
test the effect of dummy variables of missing data on the dependent variables was

investigated. Since it was significant, dummy independent variables were included as
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a part of a set with the original independent variables. Then the missing values were
replaced with the series of mean of pretest scores of the entire subjects. Regression
was not a threat in this study because the students were not selected according to the
extreme scores. Nonetheless, Hawthorne and John Henry effects might be the biggest
threats to the internal validity. Students took place in regular school place, which
helped to reduce the effects of these threats.

Training the teachers ensured standard procedures under which data were
collected. The researcher was observed that the procedures under which data were
collected were standardized in this study. Therefore data collector characteristics and
data collector bias were controlled. Students’ performance on a posttest might be
affected due to the exposure to a pretest. Nonetheless the pretest would affect both
groups equally. Moreover, the treatment was lasted three weeks that helped to reduce
the pretest effect on the posttest. Therefore, testing threat was controlled.

The researcher trained both of the teachers to standardize the conditions
under which the treatments were implemented. Throughout the study researcher
observed the teachers. Both of the teachers implemented the treatment as explained
during workshops. By this way implementer effect was controlled. Confidentiality
was not a problem in this study because the names or physical characteristics of
students and teachers were not revealed in any form. Moreover, in statistical analysis

students’ numbers were used instead of their names only for matching their scores.

5.3.2 External Validity
The accessible population was all ninth grade public high school students in

Sincan, Ankara. The subjects were not randomly selected from the population. They
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were the students of two physics teachers from two high schools. This constituted a
10% representation of the ninth grade public high school students in Sincan, Ankara.

Socio-economic status in Sincan district is known as low. Therefore, most of
the students participated in this study were having low socio-economic status.
Moreover, students’ ages were ranging commonly 15-16 in this study for the ninth
graders. 56.7% of the males’ and the 57.5 of the females’ prior semester physics
GPA were below grade point 2 in this study. The use of a nonrandom sample of
convenience limits the generalizability of this study for the population external
validity. Therefore, generalizations to similar populations of ninth grade public high
school students might be accepted.

Ecological validity refers to the conditions of the research and the extent to
which generalizing the results are limited to similar conditions (Mcmillan &
Schumacher, 2001). All of the treatments and the instruments were carried out in
regular classrooms during scheduled class time. Schools participated in this study
were suburban schools. All of the class sizes were around 40 in this study. There
were enough desks and the lightening was also enough in all of the classes. In
addition there were no notice board those classes. Since the conditions were similar
in all of the classes participated in this study all the threats related to the ecological

validity was controlled.

5.4 Conclusions
Internal and external validity threats of this experiment were sufficiently
controlled by the settings of the study. Since the sample of the study chosen by the

use of a nonrandom sample of convenience, generalizability of this research was
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limited. The conclusions offered here can be applied to a broader population of
similar high school physics students.

Students’ ATCL scores were increased from pretest to the posttest in
experimental groups. This is, MI based instruction increased students’ attitudes
towards Coulombs’ Law. However, students” ATCL scores were decreased from
pretest to the posttest in control groups. This is, traditional method caused a mean
decrease on attitudes toward Coulombs’ Law.

Although, the students” MCPA scores were increased from pretest to the
posttest in both experimental and control groups, the increase in experimental groups
was higher than the control groups. MI based instruction increased students’ physics
achievement on Coulombs’ Law relatively higher than the traditional method.

There is a significant effect of MI based instruction on students MCPA
posttest scores on the contrary, there is no significant effect of MI based instruction
on students ATCL posttest scores when students’ characteristics such as prior
semester physics GPA, students’ pretest scores of the ATCL, and students’ pretest
scores of the MCPA are controlled. As a result, MI based instruction was effective in
significantly improving students’ physics achievement. However, MI based
instruction was not effective in significantly improving students attitudes toward
Coulombs’ Law.

There is a significant correlation between the students total MIbPA and the
posttest on the ATCL. However, there is no significant correlation between the
students total MIbPA and the posttest on the MCPA.

According to the students’ and the teachers’ thoughts, the MI based

instruction has increased both students’ physics achievement and attitudes towards
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physics. Moreover, most of the students in experimental groups indicated that they
preferred MI based instruction to continue on their physics courses.

The physical conditions of the both experimental and control groups were the
same. Teacher characteristics and the students’ characteristics were also almost
same. Teachers implemented the MI lesson plans in the experimental groups as
explained to them in the workshops and the treatment protocol. In addition, they
didn’t use the activities or the examples given in MI lesson plans in the control

groups.

5.5 Implications
The implications below are offered based on the findings of this study.

1. MI based instruction offers students to learn the context in a variety of ways.
These ways may differ from one student to another and from one context to
another. Most of the students believe that the physics is one the most difficult
courses. However, learning physics in different ways would make students
understand physics easier. Traditional instruction is not powerful in learning
physics since there are many students with the diverse needs. Variety in the
activities will meet the diverse needs of the students. Therefore, MI based
instruction should be used for physics courses in any content of the physics in
high schools. Therefore, during curriculum development process, curriculum
developers should take MI theory into consideration.

2. National Ministry of Education could prepare in-service training for the teachers.
By this way, teachers develop their pedagogical approaches. During in-service

training teacher could be informed about how implement the MI theory in
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classroom settings. Since for the preparation of the lesson plans and conducting
this lesson plans effectively teachers need time even though they are eager for the
implementation (Mettetal et al, 1997), this inservice training would help them.

3. Moreover preservice teachers should be trained in universities about the
preparation of the MI based lesson plans and the implications of the MI theory.

4. School administrators should help teachers by implementing MI based
instruction. They could prepare workshops about how to implement the MI
theory in classroom. Moreover, they should supply opportunities to the teachers
to work collaboratively with each other.

5. Focusing to the students’ strong intelligence dimension makes positive
contribution to the students’ achievement. Moreover, this should be enhanced by
the other intelligence dimensions related activities. Teachers should be aware of
the students’ intelligence dimensions. To do this, they might conduct MI
inventories or make observations about students’ intelligence dimensions.

6. Class sizes should be decreased. For the big class sizes implementing MI theory
is very difficult. Teachers could not be aware of the students’ intelligence
dimensions and needs.

7. To evaluate the students learning paper-pen tests could be used since our
educational system requires much more testing. However, besides these tests the

teachers should do performance based classroom assessment.

5.6 Recommendations for Further Research

The present study has suggested some useful topics for future studies.
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This study was conducted to the ninth grade public high school students.
Nonetheless, replication of this study could be conducted to private schools or
anatolian high schools or to the students at different grade levels.

In this study, MI based lesson plans were prepared for the content “Coulomb’s
Law”. Future research could perform a replication of this study using different
physics topics to investigate the effects of MI based instruction on different
topics.

In this study MI based lesson plans were prepared for Verbal/Linguistic
intelligence, Logical/Mathematical intelligence, Visual/ Spatial intelligence and
Interpersonal intelligence dimensions. Future research could be a developed case
of this study by using all intelligence dimensions in MI based instruction.

There are many MI classroom models. In this study, group working was mainly
focused in the MI classes. Future research could examine the effects of different
MI classroom models and teaching strategies on physics achievement.

In this study the effects of the MI based instruction on students physics
achievement was investigated. Nonetheless, future research could examine the
effects of MI based instruction to overcome the students’ misconceptions about
“Coulomb’s Law”.

In this study, treatment was lasted three weeks. However, future research could
examine the long term effects of the MI based instruction on students’ physics
achievement.

In this study, treatment was lasted three weeks and students groups were
determined at the beginning of the study with respect to the MI inventory. This

MI inventory could be administered some times in the education-year. By using
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these MI profiles students could be regrouped with respect to their strongest
intelligence dimension and than the effects of the MI based instruction on

students’ physics achievement could be examined.
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APPENDIX A

ATTITUDE TOWARD THE CONTENT “COULOMB LAW” (ATCL)

Coulomb Kanunu Konusuna Karsi Tutum Olgegi

Savqili Sgrenci,

Bu anket sizin Coulomb Kanunu konusuna kargt tutumlarinz dlgmek igin geligtirilmigtir. Cevaplarimz
aniimii adeki yillorda fizik derslerinin sizin giriisleriniz ve beklentileriniz dogrultusunda gekillenmesine katkida
bulunabilecedinden snem tagimaktadie. Liit fen biitiin sorular yanitlayiniz. Bu aragtirmada toplanilan fiim bilgiler

kesinlikle gizli tutulacaktir.

Her bir ciimleyi dikkatle okuduktaon sonra, ciimleye ne derecede katildifini veya kotimadigin

belirtmek igin worindaki segeneklerden birini {3 geklinde igare tleyiniz.

ADI SOYADI:

E
. E C
DIKEAT! [+ 7
=3 =
. 5 n e = E
EBurada #adde we Elektrik tnitesi iginde yer alan i z
] E |®=
¥ OVUKIT cisimler arasindaki etkilzgme ke tle pi x 5 E (€|}
N = (5|2 |E 2
il= ilgili tutum sorular “Coulomb Kanunu™ adi altinda sorulmaktadir. £ | |E |E |&
Wl |E |2 [w
U (o |8 |o (uw
ot L ot ot
1. “Coulomb Kanuno” kowsum severi m
2. konusuna kargr alumlu hisleri mwardir
3. konusunda & andillavimin, hayat m kolavlagtira @du dily indyor um
4. " konusunun, gel scelote Snominin gittikg cartao dna iranryoram
5. kenusunun, ilerideki gahigmbar mda bara yararh ol cadine digieiyorum
. konusunda bagarml dmak igin climd on gl oni saparim
I kanusunda ai mden aelenin enivising wpm s gahgimm
8. konusuda bagarmsiz oldudumda daha gok cakalarim
o, konusunu &dr enckhil scedimd en aminim
10. konusunda bagarily ol bile cod mden cmivim
11. 1 konusuda zor iglari wpabiles cedimd an cminim
12 " konusunda vapilacak iy nekadar zor olursa olsun, dimd en gelen waparim
13, " konusunun, ilorideki meslds hawat mda Snomli bir veri oha @dm diy imyorum
14, 1 konusuda 20 adikl erimin, gind dik havatta igi me varava @ dm diginivorum
15. " konusu wea teknol ojideki uegula malar il e il gili kita plar ckumaltan heglamirrm

16. Fizil topl dudura ive dmakisterim

17, Benim kg in "Codamb Karumd! korasu adlencelidie

18, Chdda "Codamb Kamund” konuswau gal g makctan heg karnenm

19, Gider kondara givs "o amb Fanuw” komsu daba il g geki ddie

20, Laha zor "Coulo mb Karurd® il 2 il gili problemler il e baga giba bilecodimd an o minim

21, Chddan sarea arkadaglark "Codamb Karuma® kenusu hakianda lonug mak zedelidie

22. Barn hedive olarak "Coudamb Kannd® ils ilgili bir kitap veya ko il ilgili aletler verilmesinden

hoglarrim

23 Weterines vaktim dursa an zor "Codomb Ko ileilgli problemleri bils gézobil scadi mdan
cminim

24, Arkadaglarla "Coulomb Karund” konusu v tekndojideki uvgula mlam il ilaili meselsleri

korwgy makctan hog kamirm
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APPENDIX B

MULTIPLE CHOICE PHYSICS ACHIEVEMENT (MCPA)

Kitapgik Ho:

“Litfen kitapgik lizerinde isarctleme yopmaymzt’

COULOME KANUHU BASARI TESTI

7

e

W

Bu test "Madde e Elektrik” Unitesindeki Coulomb Kanunu C¥iikli cisimler arasindaki
etkilggme kuwetleri) konusa ile ilgili alarak hazrelanmii bir bagarr testidie. Testte 17 coktan
segmeli soru vardir. Testteki her soruyu dikkatle okuyunuz ve dodru cevab size verilmis olan
cevap anahtarinda X ) seklinde isaretleyiniz. Test iizerinde liit fen hig bir ijoretleme yapmayinid

Testin sonuglar: sizlers daha iyi we aonlagihe bir  fizik dersi sadlanabilmesi igin
kullamlacaktir. Sinav siiresi 30 dakikadie.

Bagarilar....
Elektrik wikli iki kirenin birbirlerine )]
uyquladid) elektrikse| kuwet
I Cisimlerin m; ve m. kiitleleri r:_.T-q
II.  cisimlerin bulundudu ortamin dzellii d
IIT.  cisimlerin q. ve q. yik miktarlar: L
Miceliklerinden  hangilerine  bagli  olarak Sekildeki K kiresi yalitkan bir iple asili olup
dedigir? L kiiresi yalitkan zemin iizerindedir. ki kire
Al ¥alniz I Ey¥almiz II £ Yaliz 111 arasindaki uzaklk d iken ipteki gerilme
B3 Iwe III El ITwe III kuweeti T ‘dir. Bura gire agadidakilerden

hangileri dogrudur?
I. dkiigiilirse T gerilme kuvveti biiyiir,
IT. d  biyirse kiireler arasindaki

elektriksel kuwwet biiviir.

i 4 . d: . . .
* L g ™ IOT. T gerilme kuweti, elektriksel kowet

r
B
P

£

ve K kiitlesinin adwhdinin toplamina

a asittir.

¥ kil lzerindski net kuwet sifir ise o— Tv. K kiiresinin kiitlesi yariya indirilinse

aran nadin? T gerilme kuyweti azalir.

1 E A)Tve 11 E)Ive III ) II we III
z

e E £ A2 LyIwe I¥  EJL IIIwe I

bz El 242
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4

g

4]

+1 -2q

+q wikli cisim hangi arahda  konulursa

iizerindeki net kuvvet sifir olur?

Al B II £ 111
D1Ive II  E)Iwe III

E d L d M

>0 - L

qi g L1

Sekildeki K, L ve & kirelerinden L kiiresi
sekildeki gibi dengede durmaktadir.
L kiiresinin dengesini q, q: gi di, d

biiviikliklerinden hangisi etkileme =2

Alg Eig oiq
oyd Eyd

K L M s

L & ® L

Sekildeki viiklii iletken dirt kiireden K, L, ve
' i gekivor. 5 v itivor. Buna gire kiirelerin
yiik cinsi agodidakilerden hangisi gibidir?

K L ] 5
Al + + + +
E) - - - -
[ - + - +
)] - + + -

Ei + + + -

T1 Hava iginde aralarinda 1m wzakhk olan we
her biri  +10° ¢ vike sohip iki kire
bulunmaktadir.  Bu  kumetlerin  etkilesim

kuwveti kag M alur?

A1l 10 Epz. 10°HM Cy9e 10 M
)8l 10 M Ejlo 104 M
)
A B
® ®
q 30 em q

Yukaridaki & ve B ejit yiiklii kiireler birbirini
L& M luk bir kuvvetle itivorlarsa, her birinin

3
o
kil kag €' dur? (k= 2107 — )
c

A1 0.6 10 E) L6 10 o) 2.6 10
o) 16 10 E) %610
9
A B
¢ .
2q Bg

A we B wiiklerinin arasing ve A' dan kag d
uzakhda bir ikl cisim  konmahdir ki

dengede kalsin?

il =

Ajz 333 o
3 4 ’
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1m

2d d
L ¢ e
qi:29 %29 =9

gekildeki gibri

MHaktasal iig ik
verle gtirilmigtir. q. ile . arasindaki kuwwet F
ise, q: ve g 'ln g: "ve uyguladiklar: net kuwet

nedir?
A1F E) ZF o) 3F
) 4F E) BF
A
* e .
qi=4q &=-q

Sekildeki q; yilki A cismine 1Mk bir itme
kuwveti wyguluyor. Buna gidre q; ve q: ‘nin A

cisming wyquladidi net kuwet kag M olur?

Aj:ll Bl &)z

by 4 E16

-*. 2d .‘
H -4

Yukaridaki gekideki q; ve q. vikleri 2d
uzakhdindan  birbirini 48 luk kuweetle
gekivorlor. Aralorindaki uzakik d  oldugu
zaman kag M 'luk kuvvetle gekerler?
A1l Er 4 [

[ 16 Ei 3z

3
1%
g d 9 4 9
[] - s @
E L M

Sekildeki K, L we M kiirelerinden L kiiresi
dengede durmaktadie.
d; uzakhgi azaltidfinda L kiiresinin tekrar
dengede kalabilmesi igin ,

I. q. yikiiartiridmah

II. d:uzakhdr azaltiimali

III. qu wiikiiartirilmal

islemlerinden hangileri tek bagina
vapimalidir?
Al ¥almz I EilIve Il &) ¥almiz III
B IIwe III  E) Iwe III
14)

{ k& ¢ - k
2890 LY OBy
. X et

Esit kiitleli K ve L kireleri dxzdes wayarin
vcunda  badlidielar.  Kiireler  gekildeki gibi
konulduguna  gire agadidakilerden  hangisi

dodrudur? (Siirtinmeler Gnemsiz)

Al L' nin badh oldudu yay agihe, K min ki
dedismez.

E) Iki wawda ayrn miktarda agihie.

€1 Iki yayda aymi miktarda sikigie.

b Ikisi de agilir, ama L' nin badh aldudu yay
daha fazda agilir.

E) Yaylarin durumlary dedisme .
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16) 2,10 Cwe 910 C" luk iki ik 30 cm’ ik

uzakhktan birbirlerini kag Mewton' luk bir

&
kuwvetle gekerler? (k=5.10 ——)
[

Ainls Eh 0.3 [ ]
b 13 Ei 130
16-1
16q 2q 4q
L4 L o
¥ d; L M

¥ikli K wve # kirelerinin L noktasinda
N . d
bulunan L kiiresi hareketsiz kalrorsa .

orani nedir?

oy 2

ral =

Al E)

1
Il}lj:1 E) 4

17) Moktasal iki wilkiin birbirine wyguladid
kuwetin dederi defigmiyvor, winid siirekli
dedigivorsa, bu  wiiklerle ilgili  olarak
agadidakilerden hangisi dogrudur?

A) Mmoo dodru iizerinde  birbirlerine
waklagyarlar.

B Awru dogru  iimerinde  birbirlerinden
uzaklagryor lar.

3 Ay dodry izerinde salinegorlar.

[} Biri dururken dbiirid bir dodgru dzerinde
ilerlivor.

E) Biri bir gember lizerinde dolanirken dbiirii

bu gemberin merkezinds duruyor.




APPENDIX C

MI INVENTORY

Sevgili Srenci,

Son yillarda wapilan gahmalar, zzkann tek bir faktdrle ofikinamayocak kadar ok sayida
yetengileri igerdidni ortaya gikormighie. Gokluy Zeko Teorisine gire insmlorn sohip olduklar: bu
vetenekler "2eka alinlari " olarak adlandiriimak:tadir.

Lise 1. Sinif cdrencilerinin zska alanlarinn saptanmasing yineld olords hazelanmig by ankete
katimakla arzu ettifiniz takdirde size zeka alanlam hakknda genel bir bilgi verilecek ve kendi 22ka
alanlariniz hakkinda bilgi elde edebileceksiniz. \erecediniz cevaplar ileride Fen bilimleri ile ilgili derslerin
sigerin zeka aknlarnag gdre verilmesinde dnemli bir rol oymayacak we bundan sonraki galigmalara da 15k
tutacaktir. Bu nedenle diiginerek ve igtenlikle cevap vermeniz gok dnem tagmaktadr.

Anketin verileri Orta Dofu Teknik Universitesnde viiriifilmekte olan doktora galismasinda
kullarbocak ve ankete katlanlarin isimleri kesinlkle gidi tutulocd:tir.

Ankete katlddniz igin tesekkiirler.

Dieniz Fiirgay B

onTl Fizik__EﬁHimi Doktora Ofrencisi

Hacettepe Univ. Fizik EGitimi Aragtirma Girewlisi
Lutfen ankete baslamadan Snce asafidaki sorulara cevap weriniz. Daha sonra ankette verilmi olan
her ctmlede ifade edilen davranign sizin sahip oldufuruz bir davramig 5ekli olup olmadifn dUgURUNCE .
Cptik formdaki A, B we & kutucuklarndan size uygun olamm (4% ) seklinde kutuoudun digna
tagmayacak ekilde sumugak kurgunkalemlz igaretleyiniz.
A kutuoafs EVET, E kutuoud EARARSTIITH & Kutueufu HAYIR  anlamma
gelmektedir.

Latfen 0 we E siklann hig bir sekilde i sarstlemeyiniz!

Adi, Soyadr

Bafum tarihi (G0N, Ay, ST

Cinsivetit

Kiz Erkek

O O

TI. dinem karme natlar (heg Uzerinden)

Fizik: whatemat ik: Resim: hidzik: Edebivat: Beden EJitimi:
“ukandaki dersleri en sevdilfinizden =n az sevdifnize dodru sikalasyine

1- +

2- A-

3- fi-

Wukandaki dersleri kendinizi en yetedi hissettifnizden 2n az yeterli hissettidinize dodr siralayn:
1- 1

2- A-

3- -
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COKLU ZEKA ANKETI

Ewvet

Kararsizim| @

Hayr

Adam asmaca vs. gibi kelime cwunlar indan haglarrim.

Az savida wakn arkadagim vardir.

Baghalaring bir beceri veya aktivite Gdretmekten zevk alirm.

Bagkalarirn hardaetierini tam olarak taklit edebilivim.

Baskalarimin rub bali ve mizaglar na gire davranirim.

Eilgisayar kullanmaktan haglairm.

Bir becer fyi yoporak Ggrenirim.

Eir kelimeden bagka bir kelime tiretme gibi sdxcik wyunlari ovnamayt severim.

=1 - (= | PN T P

Eir kelimeyi diginiirken igimden telaffuz ederim.

Bir konow boghka bir konuda ilai kararak en fyi Ggrenirim.

Eir miizik aleti calmakcalabilmek bana zevk verir.

Eir odarin masil diizenlendigi her zaman dikkatimi geker.

Eir yey oarenirken efraffa yiifimek hoguma gider.

Eir seyihatirlamak ik in bazen kafiveler olugtururum.

Eir sevi igimden kendi kendime konugarak agrenirim.

Eir jevleri batirlamak igin ot alirim.

Eirgok ydon arkadagim vardir.

Bisklete binmektense araba kullanmay tercih ederim.

Cogunlukla birgok: jev v dogrudur wa dayanligtr.

. ok gelismis bir kelime bazinem wardir.

Cok pargal vap-boz vapmaktan hoglanirim.

. Daha dnce bana sdvlenmis geyleri barfi harfine batirlarim.

. Dergilere bakmaktan hoglanrm.

. Duvardakiresmin dijzain aslp asimadigy dikkatimi geker.

. Duedugum siirlerin kafiyelerini hatirlarim.

. Ellerimi kullanmaktan hoglararim.

. Ellerimle bir wapit ortaya ¢ karmaktan zevk alirim.

. Etrafimdaki seslere duyarlmam (Orn. Seslerdeki ritmi hemen algilarim).

. Fikra l.le.-"l.le'i.u hikayeler anlatabilirim.

. Film seyretmek, fotograf ve slaytlara bakmaktan hoglarurim.

Fiziksel aktivite gerektiren jeylerden zevk alirim.

. Fotograf gektirmekten hoglanmam.

. Fotograf makinesi kullanmaktan hoglanrim.

. Geceleri canh riiyalar goriiriim.

. Zelirve giderlerimi dergeli tutarim.

. Genelde birilerivie konugurken anlara dokururum.

. Fenelde kendime glivenirim.

. Genelde kijisel problemlerim iizering arkadaglarimla konugirum.

. Genellikle kamit iizerine resimler gizer v dakaralomalar yoparm.

. Grup etkinlklerinden boglaninm ve gruplara’kuliplers ke olurum.

Grupla degil tek bagima en fyi dgrenirim.

. Gizel bir manzaray seyrederken mutly dakikalar gegiririm.
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Ewet

Kararsizim| 9@

Hayr

. Harita ve grafikleri gok kolay deurum.

. Her jevde diizeni ve warliklar n birbirleri arasndaki iligk isini aragtirirm.

. Her isimde planlive programliyim.

. Her konuda kendime has tawir sergilerim.

. Her jewde aklhibagndabir tavir sergilerim.

. Her jeyde mantida doyali bir diizen almasi hogoma gider.

. Her gevin dizenli, ogk ve anlaghr olmasindan hoglaririm.

. Her zaman mantikli davranirim.

Igimden garkilar mirildanirim.

. Iginde hareket olan aktivitelerden zevk alirm.

. Tligkilerimde baqimsiz kigilk sergilerim.

. Inmmasam bile muhalif olmay ivi beceririm (evytarin Avukat ralinid oynamay severim).

55, Insancil bir kigivim.

86, Insanlar arganize etmekten hoslanrm.

57, Insanlarin ya da nesnelerin benzerlarini gizebilivim.

B8, Insanlarla bir orada olmaktan zevk alirim.

59, Insanlarla iletijim kurmay severim.

60. Isimler, tarihler ve kimi Gnemsiz bilgileri hatirlarm.
6l Iyibir vicut keordirasyonum vardir.

62, Kendi diigince ve hislerimi tahlil edebilirim.

63, Kendi kendimi motive ederim.

64 Kendimi baghkalarnn verire kovarak onlarin dusgularine anlayabilieim.
65, Kigisel problemlerim ign radiren yardim isterim.

66. Kitaplardan haglanirim.

67, Korgurken canli ve hareketliyim.

68, Luraparktaki cyuncaklora binmekten zevk alirim.

69, Mantik viiriitmesi gerektiren bilmecelerden hoglanieim.
70, thantikh fahminler siriitebilivim.

71, thatematik vefveya fen bilimlerinden hoglanirm.

72, Mektup vb. jederiyazmaktan zevk alirim.

7 3. thidzign temposunu fakip etmek benim igin ok kolaydir.
7 4. Miizik albidmleri (koset, CD, phk, vs.) biriktiririm.

Th. Miizik dinlemekten boglamrm.

76, tidzik doydugumda ben de sidederim,

7. Midzikteki yanliy notaw fark edebilirim.

78. Mesnelere dokunmaktan boglanieim.

79, Mesneleri girerek hatirlarim.

0. Okuyorak va dao dinleyerek en ki Ggrenirim.

gl Olay tarihlerini koydeder vefveya oplocoklarin listesini tutorim.
22, Ozel bir insaum ve bu kg dinyam da benim hoguma gidiyer.
#3. Renklere kargi duyarinm.

%4 Sanattan zevk alirm.

25, Satrarg gibi taktik esunlarindan boglanirim.

B6. Ses titregimlerine doyarlvyim.

87, Sexgilerim kuwvetlidir.
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28, Sik sik kendi kendime konugurum.
9. Sik sik radyo veya TV de miizik dinlerim.
90, Sosyal durumlary ivi algilarim.
91 Sosyal olayardan haglanirim.

nz.

sark1 sivlemek ten hoglanirim.

w3,

Farkilari kelayca hatirlarim.

o4,

Giirler dendrap miizikten hoglanirm.

9E.

Tarih vedveya edebivattan zsek alirim.

LR

Tartizma giktiginda ara bulucy olurum.

or.

Tartizmaya agik konularinda giigli fikirlerim vardir.

wa.

Tek bagimabir etkinlikte bulunmak tansa grup etkinliklerini tercih ederim.

99,

Tek bagima yaptifim aktivitelerden hoglaniyorum,

100, Uzun sijre sakince oturamam.

101. ¥almz bagima zaman gegirmek ten hoglarnrm.

102, ¥azarken va da konugurken waratici giciim ortaya gikar.

103, ¥ioniimi kaloyw ikla bulabilirim.

104 Zewk igin okumaktan hoglanirim,
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MULTIPLE INTELLIGENCES BASED PHYSICS ACHIEVEMENT (MIBPA)

RUBRICS

SARI GRUPLAR ICIN BASARI PUAN CETVELT (RUBRIGT)

Beklenen 1 2 3 4
Performanslar
Coulomb Kanunu ifadesinde Hig biri ifade | Sadece 1 tanesi 2 tanesi 3 tanesi
belirtilen elektriksel edilmemis yapilmis yapilmis yapilmis
kuvvetlere etki eden
etkenleri hikaye (ya da
senaryo) iginde anlatabilme
yetenegi
Coulomb Kanunu ifadesinde Hig 2 tanesi ¢oziilmis | 3 tanesi Hepsi tam
belirtilen elektriksel yapilmamis ya ¢ozilmis ¢ozilmis
kuvvetlere etki eden da sadece 1
etkenlerin birimlerini hikaye | tanesi
(ya da senaryo) iginde goziilmis
anlatabilme yetenegi
Coulomb Kanununun tanimini | Tanim Tanim 2 eksikle Tanim ve formiil | Tanim formiil ile
hikaye (ya da senaryo) yapilmamis ya | yapilmis bir eksikle tam olarak
i¢inde anlatabilme yetenegi da tamamen yapilmis verilmis

yanhs
Coulomb Kanununun Hig bir sey Formiil iki eksikle | Formil bir Formiil tam
formdiliinii hikaye (ya da yapilmamis ya | ifade edilmis eksikle ifade dogru ifade
senaryo) iginde anlatabilme | da tamamen edilmis edilmis
yetenegi yanhs
Iki yiik arasindaki Higbiri 2 tanesi ¢oziilmis | 3 tanesi Hepsi tam dogru
elektriksel kuvvetlerle ilgili ¢oziilmemis ¢ozilmis ¢ozilmis
problemleri ¢ozebilme ve ya da sadece
yazarak anlatabilme 1 tanesi

¢oziilmis
Ug yiik arasindaki Sabit yiike Etki eden Sabit yiike etki | Islem hatasiz
elektriksel kuvvetlerle ilgili | etki eden elektriksel eden tam sonug
problemi ¢5zebilme ve kuvvetler kuvvetlerin kuvvetlerin bulunmus ve
yazarak anlatabilme tanimlanmig biyikligl toplami yapilmis | birimleri de

hesaplanmig yazilmis




SART GRUPLAR I¢CIN EK DEGERLENDIRME PUAN CETVELT (RUBRIGI)
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Beklenen 1 2 3 4
Performanslar
Galismada grameri dogru Hig Gramer hatalart Gramer hatalart Gramer hatasi
kullanabilme yetenegi yapiimamis ok fazla az. hemen hemen
hig yok
Coulomb kanunu ile ilgili Hig Terimler Terimler Terimler tam
terimleri kullanabilme yapiimamis kullanilirken iki-lig | kullanilirken bir dogru
yetenegi hata yapilmis hata yapilmis kullanilmig
Galismanin orijinalligi Hig ¢alisma var olan Galisma gok az Calisma
yapilmamis eserlere orijinallik tamamen
benzetilmis icermekte orijinal olarak
hazirlanmig
Hikayede (ya da senaryoda) | Coulomb Coulomb Kanunuyla | Coulomb Orijinal
Coulomb Kanununu Kanunuyla Bir - iki ciimle ile Kanunuyla gok drnekler
anlatabilme yetenegi senaryo baglanti kurulmus | sayida baglant verilerek
arasinda hig kurulmus ama Coulomb

baglanti yok

agtklama tam
degil

Kanunuyla gok
sayida baglanti
kurulmus ve
agiklamalar
tam yapilmis

Calismay: bir diizen iginde
verebilme yetenegi

Hig
yapiimamis

Coulomb Kanunu
bir diizen iginde
verilmemis

Coulomb Kanunu
bir diizen iginde
verilmisg

Calismada
Coulomb
Kanunu
mantikli ilgi
gekici bir
diizen iginde
verilmis.
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Beklenen 1 2 3 4

Performanslar

Coulomb Kanunu ifadesinde Hig biri ifade | Sadece 1 tanesi 2 tanesi 3 tanesi

belirtilen elektriksel edilmemis yapilmis yapilmis yapilmis

kuvvetlere etki eden

etkenleri gorsel olarak ifade

edebilme yetenegi

Coulomb Kanunu ifadesinde Hig 2 tanesi ¢oziilmis | 3 tanesi Hepsi tam

belirtilen elektriksel yapilmamis ya ¢ozilmis ¢ozilmis

kuvvetlere etki eden da sadece 1

etkenlerin birimleri gorsel tanesi

olarak ifade edebilme ¢ozilmis

yetenegi

Coulomb Kanununun tanimini | Tanim Tanim 2 eksikle Tanim ve formiil | Tanim formiil ile

gorsel olarak ifade edebilme | yapilmamis ya | yapilmig bir eksikle tam olarak

yetenegi da tamamen yapilmis verilmis
yanhs

Coulomb Kanununun Hig bir sey Formiil iki eksikle | Formiil bir Formiil tam

formiiliinii gorsel olarak yapilmamis ya | ifade edilmis eksikle ifade dogru ifade

ifade edebilme yetenegi da tamamen edilmis edilmis
yanhs

Iki yiik arasindaki Higbiri 2 tanesi ¢oziilmis | 3 tanesi Hepsi tam dogru

elektriksel kuvvetlerle ilgili ¢oziilmemis ¢ozilmis ¢ozilmis

problemleri ¢6zebilme ve ya da sadece

bunu gérsel olarak ifade 1 tanesi

edebilme yetenegi ¢oziilmiis

Ug yiik arasindaki Sabit yiike Etki eden Sabit yiike etki | Islem hatasiz

elektriksel kuvvetlerle ilgili | etki eden elektriksel eden tam sonug

problem ¢6zebilme ve bunu kuvvetler kuvvetlerin kuvvetlerin bulunmus ve

gorsel olarak ifade edebilme | tanimlanmis biyikligl toplami yapilmis | birimleri de

yetenegi hesaplanmig yazilmis
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Beklenen 1 2 3 4
Performanslar
Posterde renkli kagit Hig renkli Bir renkli kagit Iki renkli kagit Ug renkli kagrt
kullanabilme kagit kullanilmig kullanilmig kullanilmig
kullaniimarmig
Posterde renkli kalem Hig renkli Bir renkli kalem ki renkli kalem Ug renkli kalem
kullanabilme kalem kullanilmig kullanilmig kullanilmig
kullaniimamig
Posterde sekil kullanabilme Hig sekil Bir sekil ki farkh gekil Bir gok degisik
kullanilmamis | kullanilmig kullanilmig sekil
kullanilmig
Posteri gorsel Posterde Posterde gorsel Posterde gorsel Posterde
hazirlayabilme yetenegi gorsel gzellikler az ozellikler biraz gorsel
ozellikler kullanilmig diizen kullanilmig diizen | ozellikler iyi
kullaniimamig zayf iyi kullanilmig ve
bunlar belirli
bir diizende
organize
edilmis.
Hazirlanan posterin Hig yapmamis | Posterde gorsellik | Posterde Hazirlanan
orijinalligi gok az kullanilmis | gorsellik poster
kullanilmis ama tamamen
orijinal degil orijinal
hazirlanmig
Coulomb Kanununu Poster ve Poster Coulomb Poster Coulomb Poster Coulomb
anlatmada gorselligi Coulomb Kanununu ¢ok az Kanununu iyi Kanununu ¢ok
kullanabilme yetenegi Kanunu agtklamakta agiklamakta iyi agtklamakta

arasinda iligki
yok
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Beklenen 1 2 3 4

Performanslar

Coulomb Kanunu ifadesinde Hig biri ifade | Sadece 1 tanesi 2 tanesi 3 tanesi

belirtilen elektriksel edilmemis yapilmis yapilmis yapilmis

kuvvetlere etki eden

etkenleri mantiksal

ifadelerle anlatabilme

yetenegi

Coulomb Kanunu ifadesinde Hig 2 tanesi ¢oziilmis | 3 tanesi Hepsi tam

belirtilen elektriksel yapilmamis ya ¢ozilmis ¢ozilmis

kuvvetlere etki eden da sadece 1

etkenlerin birimlerini tanesi

yazabilme ¢ozilmis

Coulomb Kanununun tanimini | Tanim Tanim 2 eksikle Tanim ve formiil | Tanim formiil ile

agtklayabilme yapilmamis ya | yapilmis bir eksikle tam olarak
da tamamen yapilmis verilmis
yanhs

Coulomb Kanununun Hig bir sey Formiil iki eksikle | Formiil bir Formiil tam

formiiliini yazabilme yapilmamis ya | ifade edilmis eksikle ifade dogru ifade
da famamen edilmis edilmis
yanhs

Iki yiik arasindaki Higbiri 2 tanesi ¢oziilmis | 3 tanesi Hepsi tam dogru

elektriksel kuvvetlerle ilgili | ¢oziilmemis ¢oziilmis ¢oziilmis

problemleri ¢ozebilme ya da sadece

yetenegi 1 tanesi
¢oziilmis

Ug yiik arasindaki Sabit yiike Etki eden Sabit yiike etki | Islem hatasiz

elektriksel kuvvetlerle ilgili | etki eden elektriksel eden tam sonug

problemi ¢ozebilme yetenegi | kuvvetler kuvvetlerin kuvvetlerin bulunmus ve
tanimlanmis biyikligl toplami yapilmis | birimleri de

hesaplanmis yazilmis
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Beklenen 1 2 3 4
Performanslar
Coulomb Kanununu ile ilgili Tabloda hig Tablo diizensiz Tablo diizenli ve | Tablo diizenli
agtklamalar: tabloda diizenli | bir diizen yok | olusturulmus ve Coulomb kanunu ve Coulomb
anlatabilme yetenegi verilen bilgilerden | ile ilgili kanununu tam
bazilari yanhs agtklamalarin ifade etmekte.
bazilari yanhs
Elektriksel kuvvetlerle Hig bir Bir tane bulmug ki tane bulmus Biitiin
yergekimi kuvveti arasindaki | benzerlik ve benzerlik ve
benzerlik ve farkhliklar: farklilik farkhliklar:
soyleme bulmamig bulmus
Coulomb Kanununu ile ilgili Problem Problemde islem Problemde islem Problemde
problemi diizenli bir sirada ¢oziilmemis sirasi takip sirasi takip islem sirasi
¢ozebilme yetenegi edilmemis edilmis ancak tam takip
sonuglardan edilmis ve
bazilari yanhs dogru sonuca
ulagilmig
Ug yiik arasindaki Higbir Aktivitedeki Aktivitedeki Aktivitedeki
elektriksel kuvvetlerle ilgili | problem problemin benzeri | probleme benzer | problemden
orijinal bir problem hazirlanmamis | sadece sayilar ama farkhliklar farkh ve
hazirlayabilme yetenegi degismis var orijinal bir
problem
hazirlanmig
Hazirlanan problemi Hig Yanhs ¢oziilmiis ¢6ziim yolu dogru | Tam dogru
¢ozebilme yetenegi ¢oziilmemis islem hatasi var ¢oziilmis




YESIL GRUPLAR ICIN BASARI PUAN CETVELI (RUBRIGT)

Beklenen 1 2 3 4
Performanslar
Coulomb Kanunu ifadesinde Hig biri ifade Sadece 1 tanesi 2 tanesi 3 tanesi
belirtilen elektriksel edilmemis yapilmis yapilmis yapilmis
kuvvetlere etki eden
etkenleri bagka birine
yazarak anlatabilme
yetenegi
Coulomb Kanunu ifadesinde Hig yapilmamis | 2 tanesi 3 tanesi Hepsi tam
belirtilen elektriksel yadasadece 1 | ¢oziilmiis ¢ozilmis ¢ozilmis
kuvvetlere etki eden tanesi
etkenlerin birimlerini bagka | ¢oziilmis
birine yazarak anlatabilme
yetenegi
Coulomb Kanununun tanimini | Tanim Tanim 2 eksikle Tanim ve formil | Tanim
baska birine yazarak yapilmamis ya yapilmis bir eksikle formil ile
anlatabilme yetenegi da tamamen yapilmis tam olarak
yanhs verilmis
Coulomb Kanununun Hig bir sey Formiil iki Formiil bir Formiil tam
formiiliini baska birine yapilmamis ya eksikle ifade eksikle ifade dogru ifade
yazarak anlatabilme da famamen edilmis edilmis edilmis
yetenegi yanhs
Iki yiik arasindaki Higbiri 2 tanesi 3 tanesi Hepsi tam
elektriksel kuvvetlerle ilgili | ¢oziilmemisya | ¢oziilmis goziilmis dogru
problemleri ¢6zme da sadece 1 ¢ozilmis
tanesi
¢oziilmis
Ug yiik arasindaki Sabit yiike etki | Etki eden Sabit yiike etki | Islem
elektriksel kuvvetlerle ilgili | eden kuvvetler | elektriksel eden hatasiz tam
problemi ¢ozebilme ve tanimlanmig kuvvetlerin kuvvetlerin sonug
baska birine yazarak biiyiikligti toplami yapilmis | bulunmus ve
anlatabilme hesaplanmig birimleri de

yazilmig
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YESIL 6RUPLAR ICIN EK DEGERLENDIRME PUAN CETVELT (RUBRIGI)

Beklenen 1 2 3 4
Performanslar
Hazirlanan problemin Hig bir problem Aktivitedeki Aktivitedeki Aktivitedeki
orijinalligi hazirlanmamis problemin probleme problemden
benzeri sadece benzer ama farkh ve
sayilar degismis | farkhliklar var orijinal bir
problem
hazirlanmig
Hazirlanan problemi Hazirlanan Hazirlanan Hazirlanan Coulomb
baskasina anlatabilme problemi problemi problemi Kanununu
yetenegi karsisindaki karsisindaki karsisindaki karsisindaki
kisinin kisinin kisinin kisinin
ozelliklerini ozelliklerini ozelliklerini ozelliklerini
dikkate alarak dikkate alarak dikkate alarak dikkate
anlatamryor. anlatmaya anlatmaya alarak
calisiyor ama calisiyor ve orijinal bir
yetersiz agtklamalar gok
yeterli agtklama ve
ornekle
anlatabiliyor
Coulomb Kanununu baska Coulomb Coulomb Coulomb Coulomb
birine anlatabilme yetenegi Kanununu Kanununu Kanununu Kanununu
kargisindaki kargisindaki kargisindaki kargisindaki
kisinin kisinin kisinin kisinin
ozelliklerini ozelliklerini ozelliklerini ozelliklerini
dikkate alarak dikkate alarak dikkate alarak dikkate
anlatamryor. anlatmaya anlatmaya alarak
calisiyor ama calisiyor ve orijinal bir
ornekler ornekler yeterli | ok
yetersiz orneklerle
anlatabiliyor
Gruptaki elemanlarla Higbir konusma Bir cimlelik bir | Bir kag ciimle ile | Dért bes
arasinda gegen konusmay!t yazilmamis konusma anlatilmig ciimle ve
aktarabilme yapilmig daha fazla
agiklamalar
yapilarak

anlatilmig
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APPENDIX E

PARENT QUESTIONNAIRE

Sayin Weli,

Son yillarda yapilan gahgnalar, xskanin tek bir foktirle agiklonamayocak kadar gok sonda
yetenekleri igerdidini ortayo gikarmighre. Coklu Zeko Teorizihe gire insonlarin sahip olduklar bu
yetenekler "zeka alanlar " olarak odlandirilmaoktadir.

Lize 1. Simf @grencilerinin ska alanlarimn soptonmosing yonelik olarak haziclonmg bu ankete
katilmaklo arzu ettiginiz tokdirde size zeko alanlary hakkindo genel bir bilgi verilecek ve gocuJunuzun
zeha alonlarr hoklkoindo bilgi elde edinebileceksiniz. YWerecediniz cevoplar ileride Fen bilimleri ile ilgili
derzlerin ddrencilerin zeka alonlarina gire verilmeszinde dnemli bir rol oynayocok we bundan sonraki
galignalara do rgik futocaktic. Bu nedenle didginerek we igtenlikle cevop vermeniz gok dnem
tagimaktadir,

Anketin wverileri Orto Dogu Teknik Universitesinde wiiritilmekte olon doktora goligmasinda,
kullomilogok ve anke te katilonlarin isimleri kesinlikle gizli tutulocaktr.

Ankete kotildiginz igin tegekkiirler.

Dreniz Siirgoy
onTU Fizik Egitimi Doktora Cgrencisi
Hoeettepe Univ. Fizik Egitimi Araghrma Soreulisi

Cgrencinin Adi, Soyadi;
Ogrencive yakinlk derecenizi agafidaki kutusugn | X ) seklinde isareHeyerak belirtiniz

Annesi; Babas: Diger (litfen agkga yazimz);

[] [] []



Agadida farkl Zeka Alanlary ile ilgili kisa bilgiler verilmigtir. Liit fen dnce bu bilgileri okwyun daha sonra

cocudunuzun 2eka alan ile ilgili dijgincelerinizi; “Fok geligmis™, “Eeligmis™. "Orta derecede geliymis™,

“Biraz geligmig” ve "ok az Geligmiy” wazan kutucuklarindan birini (X ) geklinde igaretleversk

belir tiniz.

ok geligmig

Seligmis

Orta derecede geligmis

Biraz geligmig

ok az Geligmig

Stizel - Dil Zeka Alan Bu xekasi Gn planda olan kisilerin ijitsel yetenekleri
cok geligmigtir, okumayl ve wazmayr severler, kelime oyunlart oynamaktan
hoglarurlar, geligmis kelime hameleri vardie, akici kanugurlar ayrica isimler,

tarihler, verler gibi kimi gereksiz bilgileri zihinlerinde tutarlar.

thantik - Matematik Zeka Alanir Bu xekas) ©n oplanda olan kijilerin
matematik bilgileri gok geliymigtir, problemlere bilimsel ghizimler iretirler,
anlamadiklari jeyleri deneyerek kejfetmeye galigirlar, kavramlar arasindaki

iligk:ileri aragtirirlar.

Girsel - Uzaysal Zeka Alanir Bu 2ekasi on planda olon kigiler sanat
etkinliklerinden hoglarirlar, resimlere ve renklere ilgi duyarlor, zihinden
nesnelerin g boyutly geklini canlandirabilicler, harita ve grafikleri rahatga

okurlar ve iyi bir yon duygular: vardie.

tuziksel - Ritmik Zeka Alanir Bu zekasi dn planda olan kigiler etrafindaki
seslere gok duyarhdir, miizikten hoglanrlar, ders galigirken veya okurken

miizik dinlerler ve gogunlukla gark: sdylemekten xevk alirlar.

Bedensel - KEinestetik Zeka Alanr Bu zekas) dn planda olan kisiler
bedenlerini gok ivi kullanrlar, spor yapmak gibi etkinliklerden hoglanirlar,
taklit yetenekleri gelismigtir, konugurken el ve kol hareketlerini sikhkla

kullarorlar.

Sosyal Zeka Alan Bu zekasi dn planda olan kigiler insanlarla bir arada
olmaktan haglanirlar, birgok arkadaglar) vardir, sosyal etkinliklere katirlar,
grup galigmasida daha iyi Gdrenirler ve bagkalarinin rub hali ve mizaglaring

qgire davranirlar.

Ce Dintk Zeka Alane Bu 2ekas) dn plonda olon kigiler yalniz olmaktan
haglarirlar, kendilerinin kuswetli ve zavif olduklar alanlars ivi bilicler, yalmiz

caliymak tan hoglanielar Gzgiivenleri vardir ve bagimsidiktan hoglanelar.
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APPENDIX F

TEACHER CHECKLIST

Sayin Cgretmen,
Agafidaki metni okuduktan sonra arkada verilen tabloyu yinergeye uygun gekilde doldurunuz,

Zeka Alanlar kisaca i edir

Siizel - Dil Zeka Alan

Bu zekasi Gn planda olan kigilerin ijitsel yetenekleri ok geliymigtie, okumay ve yazmayi severler, kelime
oyunlart oynamaktan hoglanirlar, gelismis kelime hameleri wardir, akicl konugurlar ayrica isimler,

tarihler, verler gibi kimi gereksiz bilgileri zihinlerinde tutarlar.

thantik - Matematik Zeka Alanre
Bu zekasi Gn planda olan kijilerin matematik bilgileri gok geligmigtir, problemlere bilimsel gozimler
iretirler, anlamadiklarr jevleri deneyerek kejfetmewe galigirlar, kavramlar arasindaki iligkileri

aragtirirlar.

irsel - Uzaysal Zeka Alanr
Bu zekasi on planda olan kigiler sanat etkinliklerinden hoglarorlar, resimlere ve renklere ilgi duyarlar,
zihinden nesnelerin g boyutlu geklini canlandirabilirler, harita ve grafikleri rahatga okurlar ve ivi bir

wiin duygularn vardir,

tziksel - Ritmik Zeka Alanre
Eu zekasi @n planda alan kiiler etrafindaki seslere gok duyarhidie, midzikten hoglarurlar, ders galigirken

vy akurken miizik dinlerler ve godunlukla gark) siylemekten zevk alirlar.

Bzdensel - Kinestetik Zeka Alani
Bu 2zekasi @n planda olan kigiler bedenlerini gok iyi kullarorlar, spor wapmak gibi etkinliklerden

haglararlar, taklit vetenekleri geligmistie, kanugurken el ve kol hareketlerini sikhikla kullarurlar.

Sosyal Zeka Alani
Bu zekasi Gn planda olan kigiler insanlarla bir arada olmaktan heglanirlar, birgok arkadaglarn wardir,
sosyil etkinliklere katiielar, grup galiymaswda daha iyi Gdrenicler ve bagkalarimin ruh hali ve mizag lorina

qgare davranirlar.

Cize Dyntk Zeka Alan
Bu zekasi on planda olan kigiler yalmz olmaktan hoglanirlar, kendilerinin kuwwetli ve zayif alduklar

alanlari iyi bilirler, yalmz galigmaktan hoglaniclar &zgiivenleri vardir ve badimsizhktan hoglaniclar.
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YWukarida verilen bilgilerin igifinda tfrencilerinizin sahip  olduklaPime ditndiogimerz herbie

zeka alaminin altindaki kutuya asafidaki uyqun rakami yaziniz.

= :  Eler trencinizin igaretlediffiniz zeka alani ile ilgili bilginiz woksa
1l @ Edfer tifrencinizin igaretledifiniz zeka alam Zayif ise
2. Effer tfrencinizin igaretledifiniz zeka alam Orta ise

< Efer tfrencinizin isaretledidiniz zeka alam Iyi ise

Bir tirencivi birden fazla alanda isaretleyebilirsiniz veya bazi zeka alanlarina sahip dedilse

wa da Sfrencinizle ilgili o alanla ilgili bilginiz yoksa o alanlar boj birakabiliesiniz.

Uzaysal Zeka

Stizel - Dil Zekasi
Wantik - Matematik Zeka
Wuziksel - Ritmik Zeka
Bzdense| - Kinestetik Zeka
Sosyal Zeka
(e Donik Zeka

&rse| -

Odrenci &di

Ogrenci adi

Odrenci &di
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APPENDIX G

OBJECTIVES AND BLUEPRINT

UNIT OBJECTIVES

Students will be able to;

General Objective,

= Ability to comprehend Coulombs Law

= Specific Objectives,

= To define the repulsive force

= To identify the attractive force

= To state the relationship between the electric force and the amount of the charge

= To explain the relationship between the electric force and the distance between
the charges

= To explain the relationship between the electric force and the medium
surrounding the charges

= To state Coulombs Law

=  To apply Coulombs Law

= To state the SI units of the parameters

= To explain the elementary charge

= To solve problems related to the Coulombs Law
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TEST BLUEPRINT
Knowledge Comprehension | Application Inquiry Skill
Force Between 6 10
Charged
Matters
Coulomb’s 11,19, 23 1,5,8,12, 13, 2,3,4,7,9, 22
Force 20, 24 14, 15, 16, 17,

18, 21
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APPENDIX H

TEACHERS’ BELIEFS QUESTIONNAIRE ABOUT TREATMENT

Ogretmen Goriisme Sorular

Derslerin Coklu Zeka Kuramina gére hazirlanmis ders planlariyla

1. " islenmesi 6grencilerinizin fizige olan ilgilerini nasil etkilemistir?
islenmesi 6grencilerinizin fizik basarilarini nasil etkilemigtir?
islenigiyle ilgili hosunuza giden, olumlu yénler nelerdir?

islenisiyle ilgili hosunuza gitmeyen ya da olumsuz, eksik yonler nelerdir?
islenmesi sizin hangi ydnlerinizi gelistirdigini disiiniiyorsunuz?
islenmesi 6grencilerinizin hangi yonlerini gelistirdigini diisiinliyorsunuz?
islenisi sirasinda sinifta olumlu ne gibi degisimler gozlediniz?

w

2

3

4

5

6. "
7

8 islenisi sirasinda sinifta olumsuz ne gibi degisimler gozlediniz?

9 Sizce dgrencileriniz bazi derslerin Coklu Zeka Kuramina gére hazirlanmis ders
planlariyla islenmesini nasil kargilar?

10. Ilave etmek istedijiniz seyler ya da uygulamalar sirasinda karsilagtiginiz

arastirmaya katkida bulunacak gézlemleriniz varsa liitfen soyleyiniz.
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APPENDIX I

STUDENTS’ BELIEFS QUESTIONNAIRE ABOUT TREATMENT

ADI SOYADIL:
e S, Mumara:
Seugili Ogrenci,
Fizik derzlerinizbir siredir Coklu Zeko Kuramina dayali ders plonlars kullanilarak i glenmebt eydi.
Bu ders planlar hakkinda sizin girigleriniz bundan sonraki goh gmalarda dhemli rol oynoyocaktie. Bu
sebeple derzlerin bu sekilde islenmesinin sizin lzerinizdeki etkilerini Ggrenmek bizim igin de Gnem

togimakctadir. Liitfen ogadidaki sorulara igtenlikle cevop veriniz. Tegekhiirler.

# Derzlerin bu gekilde islenmesi fizige olan ilginizi nosil ethiledi?

® Derslerin bu sekilde islenmesi fizik bagarimz nozil etkiler?

# Derslerin bundaon sonra nasiliglenmesini istersiniz?

® Derzleriniglenigivle ilgili olumlu yinler nelerdir?
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® Dersleriniglenigivle ilgili eksik vinler nelerdir?

[
h

L «

w Coklu Zeka Kuranuna gire iglenen fizik dersleriniz (21.03.2003 - 2542003 tarihleri arazinda)

ile doha dneeki fizik derslerinizarazindo bir karg logtirma yopimz.

# Derslerin Collu Zeka Kurormino gire hoxelanmi g ders plonlariyla i glenmesi sizin hangi yinlerinizi

geligtirdi?

# Coklu Zeka Kuromino gdre hamrlonmis ders planlarinn iglenisi sirosinda sifla ilgili

gizlemleriniz nelerdir?

# llove etmek istediginiz geyler yo da bu ders planlar: iglendigi ziroda vagadiginz ve paylagmak

istediginiz durumlar varsa lit fen yazinia.
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APPENDIX J

OBSERVATION CHECKLIST

GOZLEM FORMU

-+ 0O < M
1_~<QI

Se3u-xw

Sinif Ortamu ile ilgili Gzellikler

Sinifta yeteri kadar 1sik var mi?

Sinifin 1sisi ders ortami igin yeterli mi?

Sinifta yeterince sira var mi?

DWIN |-

Sinifta 6grenci panosu var mi?

gretmen ile ilgili 6zellikler

5. Ogretmen grencilerle samimi bir iligki iginde mi?

6. Ogretmen ogrencilere pekistireg veriyor mu?

7. Ogretmen séz almak isteyenlere firsat taniyor mu?

Ogrenci ile ilgili 6zellikler

8. Ogrenciler derste istekli mi?

9. Ogrenciler derse katiliyor mu?

Dersin islenisiyle ilgili 6zellikler

10. Ders &grenci merkezli mi?

11. Sinifta MI ders plani igin gerekli materyaller var mi?

1. Sinifta grup calismasi yapiliyor mu?

2. Duvarlarda 6grencilerin kendi yarattiklari posterler var mi?

3. Sinif daha 6nceden belirlenmis olan zeka alanlarina gére gruplara
ayrildi mi?

4. Sinifta dért zeka alanindan (Sézel, Mantik, Sosyal, Gorsel zeka
alanlar1) gruplar mevcut mu?

5. Grup galismasi yapiliyorsa her gruba bir tane ortak ¢alisma Urini
kagidi verildi mi?

6. Ogrencilere kendi zeka alanlarina yénelik hazirlanmig
etkinliklerle ¢alistyor mu?
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7. Ogretmen &grencilerin konuya dikkatini cekti mi?

8. Ogretmen konuya giris yapti mi?

9. Ogrencilere renkli kagitlar verildi mi?

10. Ogrencilere renkli kalemler verildi mi?

11. Grup galismasi yapiliyorsa 6gretmen her etkinligin sonunda biitiin
gruplarin sonuglarini sinifla paylagmalarini sagliyor mu?

12. Ogretmen arada Goklu Zeka Alanlarina uygun olarak hazirlanmig
orneklerle konunun anlagiimasina yardimci oluyor mu?




APPENDIX K

LESSON PLAN IDEAS

Logical- Mathematical

(¢]
(¢]

o

o

o
Interpersonal

O
o

o

Outlining the material,

Doing statistical analysis,

Solving problems,

Creating puzzles and solving them,

Finding patterns,

Comparing and contrasting the material,
Classifying ideas or objects,

Exploring new material finding locations,
Making calculations,

Computing averages creating time sequences,
Using a calculator,

Predicting the future,

Creating a problem-solving guide for your subject,

Solving ecological problems,

Doing more role play and practicing empathy,
Using cooperative learning groups,

Giving feedback to others,

Using peer assessment,

Getting feedback,

Creating teams to solve problems,
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o Working with just a single partner,

o Doing subject matter drills with a partner,
o Quizzing each other,

o Reading aloud or singing in a group,

o Using peer coaching.
Spatial
o Mind-mapping,

o Organizing,

o Color coordinating,

o Drawing,

o Sculpting,

o Rearranging the room to suit the subject,
o Making wall displays,

o Using guided imagery,

o Re-setting the chairs,

o Changing teaching locations,

o Designing graphics, logos and flyers;

o By having participants line up according to height - birthdays -
alphabetical name order (or other combination),

o Playing ball toss games,
o Circle or line dancing and

o Human sculpture.

Musical-Rhythmic

Using concert readings, making affirmations, doing "clap and slap" memory
games, team cheering, musical performances or imitations, playing instruments,
subject related sounds, environmental background music, turning an essay, short
story or movie into a musical. This student likes presentations using a musical score
to highlight key parts.

Intrapersonal
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o Giving more silent reflection time to think about what has been
learned,

o Having participants think about HOW they arrived at their solution,
o Writing journals, imaging role play and listing reactions/thoughts,

o Asking how they can apply what they learned,

o Doing guided imagery,

o Meditating,

o Self assessment on course or personal goals,

o Personality or learning style inventories.

Bodily-Kinaesthetic

Stretching, changing seats often, creating a play, role-playing, dancing as
expression of subject, participants stand during lecture, create and act drama relative
to subject, use silent communications, associate topics with physical gestures, build
with Lego blocks, weave or work with wood.
Verbal-Linguistic
Lecturing, listening to guest speakers, writing or giving speeches, reading, listening
to tapes, dialog with partners or in teams, perform in play, writing steps for
instructional design and explaining to another, making up puns, creating crossword
puzzles, be spokesperson for group activity debrief, telling jokes, diary or journal

writing.



159

APPENDIX L

TEACHING/ LEARNING MATERIALS

Lesson Plan (One Week Before The Treatment)

DERS PLANT

Dersin Adi: Fizik

Smf 9osimf

Onite; Madde ve Elekirik

Konu: Dletken Yalitkan we Yar iletken Maddeler

Kaynak ve materyaller: Pil. ampul, bokor tel, cam, kargun, aliminyum folyo, demir, renkli kalemler,

renbli kogitlor, makos, yapigtiren, ders kitobi, tohto, tohta kolemi.

Drikkat gekme: "Cevremizdeki maddeleri fiziksel dzelliklering gire katilar, siwlor, gozlor, olarak
yoda optiksel dzelliklering gire saydom, mat, yarr zaydom olarok adlandimyoruz, Peki sizce

moddeleri elektriksel szelliklering gire nazil adlandi rabiliriz?"

Zaman dagihmi; S0 dk.

Zruplara gire ders plani zaman dagilimi

Girse| Srup HMatematikss| Grop Stzel Grup Sosyal Grup
Oretmenin dikkati gehmesi: 2 dk.
Ciiretmenin konuyu agiklamas: & di.
Ciretmenin sinifi gruplara oy masi:4 di.
I aktivite: 5 dk. I aktivite: 5 dk. I aktivite: 5 dk. I aktivite: 5 dk.
Cgretmenin 1. aktive soroglarin gruplordon alip toparlama yopmasz: 10 dk.

IT. ok tivite: 10 dk.

IT. oktivite: 10 dk.

IT. oktivite: 10 dk.

IT. aktivite: 10 dk.

Clfretmen

i aktive zonuglarin qrup

lardan alip toparlama yaprmosi: 5 dh.

IIL. aktivite: 20 dk.

III. aktivite: 20 dk.

IIL. aktivite: 20 dk.

IIL. aktivite: 20 dk.

Ciretmenin aktivite sonuglarine gruplardaon alip toparlama yopmosi: 20 dk.




SORSEL SRUP

Hedef z=ka; Sdrsel-Uzaysal zeka

Desteklenzn zekalar; Sontik-Matematikzel, Bedensel-Einestetik ve sosyal zskalar

MATEMATIESEL SRUP

Hedef z=ka: Mantik-Matematiksel zeka

Desteklenen zekalar: Sozyal ve Sdael-0il zehalar

SCOZEL SRUP

Hedef zeka: Sizel-Dil zzka

Desteklensn zekalor: Montik-Motematikzel ve sosyal zaka

S0SYAL SRUP

Hedef zeka: Sosyal zeha

Desteklensn zekalar; Bedensel-Kinestetik ve Mantik-Matematiksel zekalar
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Lesson Plan for Teacher (One Week Before The Treatment)

Dersin Adr Fizik

Simf 9. simf

Oniter tadde ve Elektrik

Konu' Iletken ¥alitkan ve ¥ar iletken Maddelar

Hedeflepr
= Iletkenligin tanmmin siyleme (K
= ¥alitkanhdin taniming sideme )
= Y¥ari iletkenlidin torimin siyleme ()
= Iletkenli§in sebebini agiklama (2
= Y¥altkanhdin sebebini agiklama (C)
= Verilen Grneklerdeki maddelerin iletken ya da yalitkan olarak ayirt etme (40
= Iletkenlik ve wahitkanlarla ilgili Gzellikleri elektroskopla ilgili problemler de kullanma (4.

Ders Plamimin Uygqulanigi
Ders planinin iinde sirast ile neler yapilacadi verimistic. Buna gire dikkati gekme we konu
agiklamas: yapildiktan sonra Gdretmen sinifi daha Gnceden tespit edilmis listeye atre sekiz gruba
biflecektir. Kimin hangi grupta olacad) aragtirmact farafindan dnceden Gdretmene verilecektir.
Dirt fakh gruba winelik etkinlikler mewcuttur. Bu gruplar jovledir: Girsel grup, Matematiksel
grup, Sdzel grup ve Sosyal gruptur. Bu gruplarin her birinden ikiger grup olacaktie.
Sinf gruplara ayrildiktan sonra galiyma yapraklary daditiie. dgrencilere verimis olan galisma
wapraklarinda gruplari ilk bakigta tamimak igin bazi semboller kullanidmigtir. Bu semballer kisaca
stvledir:

= Gan gerveli ve saf ist kigesinde & igareti olan galigma yopradi Gdrsel groplar igin,

= Ujur biscedi gergeveli ve saf st kigesinde b4 igareti olan galigma yapradi Matematiksel

gruplar igin,
= Kalem gergeveli ve saf iist kigesinde O isareti olan galiyma waprad) Sdzel gruplar igin,

= Adom gergeveli ve saf st kigesinde 5 isoreti olan galiyma yaprad) Sosyal gruplar igindie.



Ofrenciler kendilering verilmiz olan galiyma wapraklarindaki yonergelere uyarak  etkinlikleri
yapacaklardir. Sdretmen, Gdrenciler etkinlikler yaparken sinifta biitin gruplarla iletisim halinde
olacak ve onlar1 yinlendirecektir.

Biitiin gruplar birinci etkinliklerini yaptiktan sonra Gdretmen sirasida biitiin groplardan sonuglar
sinifla paylagmalaring isteyecektir. Ders ploninda, her gruba werilen galiyma yapragindaki
etkinlikler verildikten sonra o etkinlikle ilgili Gdrenciden beklenen cevap drnedi verilmigtie.
Gidretmen, her etkinlifin sonunda grup sonuglarin aldiktan sonra ders planlorinda verildigi gekilde

toparlama yapacaktir.

Dikkat gekme:

Dersin baslangicinda dgretmen " Sevremizdeki maddeleri fiziksel s 2elliklerine gire katilar, swilar,
gadar, olarak wa da optiksel Gzelliklerine gdre saydam, mat, wari saydam olarak adlandirroruz.
Peki sizce maddeleri elektriksel Gzelliklerine gare nasil adlandirabiliviz?" sorusu ile Ggrenciler de
bewin firtinas) yapar ve mini bir tartiima yaratir. dgrencilerden gelen cevaplarin arkasindan bu

derste bu kenunun Ggrenilecedini belirtir.

Konu Agiklamasi

thaddeler elektrikle yiiklenme Gzellikleri bakimindan iletkenler ve wahitkanlar olarak ikiye ayribie.
Eilindigi qibi kati haldeki maddelerin atomlarimin konumlar dedismez. Bu nedenle kati maddenin
iginde atomlarin yer dedistirmesi beklenmez. Faokat metallerde bom elektronlar kendilifinden
badh olduklary atomlarr terk edip metal iginde bir yerden bogka bir yere koloyoo gidebilicler.
thetallerin icinde kendiliginden hareket edebilen bu elek tronlara "serbest elektronlar” adi verilir.
Metaller elektrik yikind bu serbest elektronlar yardimida iletic. Bu fiir Gzellik tagrean
maddelere ile tken denir.

Yalitkanlarda metallerde ol dufunun aksine serbest elektronlar yoktur. Yalitkan maddelerin tiim
glektranlari atomlaring gok sik1 bir gekilde baghdir. Bu nedenle yalitkan bir madde iginde elek trik
yikii bir yerden bagka bir yere kolayca gidemez.

Elektrik iletkenligi, iletkenlerle walitkanlar arasinda olan we warr iletken denilen maddeler de
vardir. ¥ari iletken maddeler transistir, foto divet ve entegre devre elemanlarinin yapiminda
kullarhir.

letken dz=llifine drnek wermek istersek bitin metaller werilebilic. drnedin gimis en ivi
iletkenlerdendir ama pahali clugu sebebivle daha gok pivasada bakie kullanihe. ¥ahtkanlara Grnek

olarak cam, porselen, ebonit verilebilie. ¥ari iletkenlere drnek olarak da pivasada en gok kullanilan
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germaryum ve  silisyumu wverebiliriz. drnedin, yiderce silisyumlu foto diyodun bir araya
getirilmeside Giiney pilleri olugturulur. Giines pilleri giines 1giklaring elektrik enerjisine
diniigtiiriirler ve dlgiim aletlerinde, saatlerde ve konutlora sicak su sadlamak amaocrda
kullariimaktadir.

Bu agiklomadan sonra dretmen siiftaki Gdrencilerden yalitkan ve ile tken maddelere ilave olarak
bagka drnekler wermelerini isteyecektir. Dogru cevaplarr alumlu pekistireglerle onaylanacaktie.

¥anlig cevap verildifinde ise iletken ve yalitkanin tekrar tanim yapilacaktr.

digretmen sinifi daha Gnoeden tespit edilmij listeye gdre sekiz gruba biilecektir. Kimin hangi
grupta olacadr aragtirmac tarafindan Gnceden Gdretmene verilecektir. Dirt fakli gruba yinelik
etkinlikler mevcuttur. Bu gruplar jiyledir: Sorsel grup, Matematiksel grup, Stzel grup ve Sosyal
gruptur. Zimif gruplara oyridiktan sonra galiyma yopraklor: daditiie. drenciler kendilerine
verilmiy olan galiyma wapraklar yinergelere wyarak etkinlikleri yapacaklardir. Cretmen,
dgrenciler etkinlikler woparken sifta biitin gruplorla letigim  halinde olacak we  onlar

vianlendirecektir.
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GORSEL GRUP

Fizik kitabimzdaki sayfa 64 ve 65 deki Iletken, ¥alitkan ve ¥ari iletken maddelerle ilgili bilgileri
okuyunuz, Size verilmis olan renkli kalemlerle iletkenler, walitkanlar ve yari iletkenlerin her biri
igin farkh renkler kullanarak bunlarin @zelliklerini anlatan ve bunlara drnekler veren bir poster

hazielayin.

Burada dnemli olan G§rencilerin renk ve gekilleri kullonmis olmasidie. dgrencilerin hazrladid)

poster farkh olabilir.
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MATEMATIKSEL SRUP

I. Asama
Fizik kitabinizdaki sayfa 64 ve 65 deki Iletken, ¥olitkan e Yari iletken maddelerle ilqili bilgileri
okuyunuz,
Liitfen agafida sol taraftaki & siitununda  isimleri verilmis olan maddeleri saj taraftaki B
siitununda werilen elektrik sel dzelliklerine adre eglegtirin. Ejlestirmeayi waparken & siitunundaki

maddelerin rakamlarin Gniine, B siitunundaki elektriksel Gzelliklerin harflerini yaziniz.

A E
-a- 1- bakir a-Iletken madde.
-b- 2- cam
-€- 3- germanyum b- *ahitkan madde,
-a- 4 altin
-b- &- ebaonit c- ¥ari iletken madde,
-£- G- silisyum
-1~ 7 - giimiis

-b- - porselen
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Sizce iletken nedir? ¥ahtkan nedir? ¥ari iletken nedir? Agiklayiniz.
Agadidaki kelime avi oyunu iginde 4 iletken ve 4 valitkan maddenin isimleri gidenmigtic. Soldan
sada bulduklarinuz iletken, yukaridan agagrea buldukloriniz yalitkan maddelerdir. Bu maddelerin

SCFEL &RUP

isimlerini bulmaya ne dersinid. .

PIT|E|A|E]|T
OfM|IE[T]A]|L
RIT[{A|L|E]|T
S(E|C|(P|TI|S
E|JI|(A|L|T|I
LIR|W[A]lS ]S
EJL|E& |5 |R|T
MI&[IT|T|A|K
DJE|[M]|I|R]|L
LIE|Ss|K]|O]|FP

Iletkenler “alhitkanlar

Bakir Cam

Meztal Forselen

Altin Kadit

Liemir Flastik

Iletken; serbest elektronlart bulunan ve bu elektronlar yardimi ile ik tagrean maddelsrs iletken

denir,

¥alitkan, serbest elektronlar olmayan ve elektrigi iletemeyen maoddelere yalitkan denir.
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I AKTIVITE SOMUSLARIMIM TP ARLANMAST:
Cigretmen her grubun I aktivitelerdeki sonuglarin gruplara tek tek sorarak alocoktir. Agogida
werilen tablalar dirt grubunda grubun sonuglaring gire haxrelonmighr.

Chfretmen bu tablolar toktoya renkli kalemlerle gizecek ve yazoraktir.

Tetkenler
serbest clektronkar buluan
we buslektronkar wrdim ils
widk tagran mddel erailetken
denir
Agadidakilar budara dendtiv

Actal

Ealur

Altin

Sy

Czmir
Alamimmaum Falvo
Furgun

Tetherleri temsilan TV den
isim

“ahtlarkar
serbest ek tronlar dman
we el elotridi ilet omayan

mddelers valithan denir

Agaddakilor buddara dencktic

Cam
Porselen
Flastil
Fadt
Silai
Falem
Eberit

Valhtkarkar temsilen TV den
isim

variletkerlar
clektrik iletloalii
iletkerlerle walithariar
arasinda clan mddeler ¢ an

iletken denie

Agaddakiler budara Zencktiv
S menaum

Silizwum

Var iletkenleri to mzilen TV
denisim
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II. Aktiviteler

SORSEL SRUP

Agodida maddelerin elektriksel Gzelliklerin kesfetmenizi sofloyacak bir deney diizenedi
verilmektedir.

Cncelikle size verilen pil, ampul ve bakie telleri kullanarak asadida verilmis olan devreyi kurun ve
ampuliin yandidin giriin. Doha sonra tabloda verilmiy olan maddeleri deney diizenedinde (¢ 3
olorak gidsterilmiy yere koyarak lambarun yanp yanmadiding gizeyin.

Eu gidemlerinize dayanarak tablodaki iletken veya yahitkan kutucuklarindan birini () seklinde

igaretleyiniz ve nedenini agiklayinz.

-

Burada @jrenciler deney yopip lambonin hongi durumlarda yandifin tespit ederek agodidaki

tabloyu dolduracaklar.

Tetken “alitkan Meden ?

Eakir x Qinkii; lamba yandi o halde elektrik serbest
glektronlar aracihdl ile iletilmigtir.

Kalem X Ginkii; lamba wanmadi o halde elektrik serbest
elektronlar aracihdi ile iletilememis tir.

Aliminyum folyo x Ginkid; lamba wandi o halde elektrik serbest
elektronlar aracihdi ile iletilmistir.

Eadit b Ginkii; lamba yanmadi o halde elektrik serbest
elektronlar aracihdl ile iletilememigtir.

Eurgun x dinkii; lamba yandi o halde elektrik serbest
elektronlar aracihidi ile iletilmigtie.

Silgi ks Ginkid; lamba yanmadi o halde elektrik serbest
elektronlar aracihdl ile iletilememistir.

Cam a Ginkii; lamba wanmadi o halde elsktrik serbest
elektronlar aracihdi ile iletilememis tir.

Demir X Qinkii; lamba yandi o halde elektrik serbest
elektronlar aracihidi ile iletilmigtir.




169

MATEMATIKSEL SRUP

&gafdaki maddelerden hangileri iletken ve hangileri yalitkandir? Tablodaki iletken veya yalitkan

kutucuklarindan birini (2} jeklinde ijaretleyiniz ve nedenini agiklayiniz.

Tethen “alitkan | Meden?

Bakir Y qlnkii; elektrik serbest elektronlar aracihg ile
iletilmiztir.

Kalzm x Ginkii; elektrik serbest elektronlar aracihg ile
iletilememistir.

Aliminyam folyo ks qiinki; elektrik serbest elektranlar aracihdn ile
iletilmigtir.

Kafit x qlinkii; elektrik serbest elektronlar aracihg ile
ilztilemamigztir.

Kurgun iy Ginkii; elektrik serbest elektronlar aracihg ile
iletilmigtir.

Gilgi x qiinki; elektrik serbest elektranlar aracihdy ile
iletilememigtir.

Cam x Ginkii; elektrik serbest glektronlar aracihg ile
iletilememigztir.

Demir ks qiinki; elektrik serbest elektranlar aracihdn ile
iletilmigtir.

Sizce iletkenler ile yahitkanlar arasindaki temel farkhlik nedie?

* Tletkenler elektrik yidkiinii serbest elektronlor aracihidy ile ietirler.

* Yalitkanlar elek trik yiikiini serbest elektronlar aracilidi ile iletemeder.



SOFEL &RUP

Bfretmeninizin anlattiklar: ve Fizik kitobinizdaki soyfa 64 we 65 deki Tletken, Yalitkan ve ¥ar

iletken maddelzrle ilgili verilen bilgilere gire agaddaki maddeler den hangileri ile tken ve hanaileri

yahitkandir? Tabledaki iletken weya walitkan kutucuklarindan birini (20 jeklinds ijaretleyiniz ve

nedenini agiklayinz.

Tlethen Yalitkan | Meden ®

Eakir ks qinkid; elektrik serbest elektronlar aracilig ile
iletilmigtir.

Kalem Y qinkii; elektrik serbest elektronlar aracihgn ile
iletilememigtir.

Aliminyum folyo a Ginkii; elektrik serbest elektronlar aracihdn ile
iletilmigtir.

Kafit ks qinkid; elektrik serbest elektronlar aracilig ile
iletilememistir.

Kurjun b qinkii; elektrik serbest elektronlar aracihgn ile
iletilmigtir.

Silgi i Ginkid; elektrik serbest elektronlar aracihdn ile
iletilememistir.

Cam ks qinkid; elektrik serbest elektronlar aracilig ile
iletilememistir.

Demir b qinkii; elektrik serbest elektronlar aracihgn ile
iletilmigtir.
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SO5VAL GRUP

Agadidaki maddeler den hangileri iletken ve hanagileri yalitkandir? Tabladaki iletken vewa yalitkan

kutucuklarindan birini () seklinde ijaretleyin ve nedenini agiklayinz.

Duha sonra gruptaki biitiin elemanlar dnce el ele tutugun doha sonra do agodidoki toblodaki

maddelerin dzelliklerini iletken bir madde oldufunda birbirinizin elini sikarak iletken olmadid)

zamarn eli gevsek birakarak birbirinize anlat maya galigin.

Tethen Yalitkan | Meden ?

Eakir x Ginkid; elektrik serbest elektronlar aracilig ile
iletilmistir.

Kalzm x Giinkid; elektrik serbest elektronlar aracihdn ils
iletilememiztir.

Aliminyam folyo x Ginkid; elektrik serbest elektronlar aracilig ile
iletilmigtir.

Kafit x Ginkid; elektrik serbest elektronlar aracilig ile
iletilememigtir.

Kurgun x Giinkid; elektrik serbest elektronlar aracihdn ile
iletilmistir.

Silgi x Ginkid; elektrik serbest elektronlar aracilig ile
iletilememistir.

Cam x qinkii; elektrik serbest elektronlar aracihdn ile
iletilememigtir.

Demir x Giinkid; elektrik serbest elektronlar aracihdn ile

iletilmistir.

Bu aktivitede ddrenciler elele tutusup her bir madde igin iletken ya da yalitkon olup olmadidn

iletken bir madde oldugunda birbirlerinin elini sikarak iletken almadii zaman =li geviek birakarak

anlatacaklar.
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II. AKTIVITE SOMUSLARININ TOPARLAMMAST
Bu aktivite biitin Grenciler tarafindan yopilmis olocad) igin Gretmen sonuglorr gruplardan

aldiktan sonra tekrar edecektir.

Tethien “alitkan Meden ?

Eakir X GQinkid; lamba yandi o halde elekirik serbest
elektronlar aracilid) ile iletilmigtir.

Kalem X dinki; lamba yanmadi o halde elektrik serbest
elektronlar aracihd ile iletilememistir.

Aliminyum folyo b GQunkid; lamba yandi o halde elekirik serbest
elektronlar aracihg ile iletilmigtir.

Kadit iy GQlinkid; lamba wanmadi o halde elektrik serbest
elektronlar aracihd) ile iletilememistir.

Kursun ks dQinki; lamba wandi o halde elektrik serbest
elektronlar aracihd ile iletilmigtie.

Silgi b GQunkid; lamba yanmadi o halde elektrik serbest
elektronlar aracihig ile iletilememistie.

Cam X GQlinkid; lamba wanmadi o halde elektrik serbest
elektronlar aracihd) ile iletilememistie.

Demir X dQinki; lamba wandi o halde elektrik serbest
glektronlar aracihd ile iletilmistir.

O halde iletkenler ile yahtkanlar arasindaki temel farkhlik:

# Iletkenler elektrik yikiini serbest elektronlar aracili ile iletirler. Yani hareketli
elektrik wiikleri vardir.
#* Yalitkanlar elektrik wiikiini serbest elektronlar araciidi ile iletemeder. Yani horeketli

elektrik yikleri yoktur.

{ Efer bir benzetme yapacak olursak;
DETEEM, “I¢I 50 pOLU WE IGINDEM 5U AKAN EIR BORU™

YALTTEAM, “I61 BUZ DOLU (wAMI DOMMUS 517 BEIR BORU™ raiainin.}

Bu ciimle tahtaoya biyiik horflerle renkli kalemle yaozlacaktie.  Doha sonra Gdretmen bu drnekle
boru igindski su drnedini krpaslar. flztkenler aym su drnedindeki iletim gibi elektrik yiikiini
serbest elektronlar aracihdy ile iletirler. ¥alitkanda aymi buzx Grnedindeki iletimin olmayis aibi
elektrik wiikiini serbest elek tronlar aracihgy ile ileteme zler.

Diger taraftan yukoridaoki benzetmeye xit bir duromda suyu geveeleyen  bir boru vardir ama

iletken ve wahitkanlar bile bir jee kapatilmamigtir jeklinde agiklama wapar.
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III. Aktiviteler

III. aktivitelerde kullorilacak drnekler sunlardir.

Crmek 2.3

¥iiksiiz bir elektroskoba poxitif wikli bir cisim dokundurulunca elektroskop nasil yiklenir ve
wapraklarinda dedisme oluyor mu?

Omek 2.4

Pozitif yiikli elek troskoba negatif yiikli cisim waklagtiriinca ne godenie?

Smek 2.5

Hegatif wiikli elektraskobun topuzunag, negatif wikli bir cisim yaklagtimihinca elektroskopta nasil
bir dedizme gadenir?

Omek 2.8

Ornek Z.6' doki sekilde, yalitkan ayak iizerinde duran BS gubudunun © ucu toprada badlanmigtr.
Fozitif wiikli bir cisim B ucuna yaklagtirilior. Daha sonra toprak badlantisi kesilip, yiikli A cismi

gekilivor. Bu islemlerden sonra ne gibi dedismeler olacadin ag klaynz.
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GURSEL GRUP

Simdi dncelikle agadida werilmis olan bilgiyi okuyun. Daha sonra kitabiniadaki drnek 2.2, 2.4, 2.5,

2.7, 2.8 idnce kadit izerinde gizerek ve yanina agiklama yazarak anlatin.

Wikslz elekt roskop

¥iiksiiz bir elektroskoba wilklii bir kire dokundurulursa elekiroskobun yapraklarr ve topuza
dokundurulan yiikiin igareti ile yiiklenir. (+) ise (+) ile yiiklenir, (-} ise (-] ile yiklenir ve her iki
durumda da yapraklar agilir.

kI elek troskop

¥iiklid bir elek troskoba kendi yiikii ile ayn cins viiklii bir kilre yaklogteilddinda Gerneding (-] yiikler

(=) 'leri itecedi ign wopraklora () yilk gelecek we wopraklardaki (=) ik soyisi artacad) igin
wapraklar biraz daha agilir,

¥iiklii bir elektroskoba kendi wiikii ile 21t cins yiikli bir kilre yaklagtirildidinda Grnedin () ikl

elektroskoba (+) yiikli cisim yakloghirldifinda (+) yikler (=) ‘leri gekecek topuzdaki (=) yiik sayis
artacak wapraklardaki azalacak bundan dolayr elek traskabun wapraklar: biraz kapanabilie, tam
kapanabilic, kapamip agiabilic. Bu durum elektroskobun we kijrenin yilk durumuna badl olarak

gergekle jir.

Bu etkinlikte her Grnek farkl renkli kaditlar we farkh renkli kalemler kullanilarak yapilocakte!
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HATEMATIESEL SRUP

simdi sneelikle drenek 2.3, 2.4, 2.6, 27, 2.8 de verilen sorularin cevabin tartiginz. Daha sonrada

drneklerden ortaya gikan temel prensipleri yaziniz.

dgrencilerden agodidaki prensipleri gikarmalar beklenmektedir.

Temel prensipler:

WiksUz elekt roskop

¥iiksiiz bir elektroskoba wiikli bir kire dokundurulursa elsktroskobun yapraklart ve topuza
dokundurulan wiikiin igareti ile wiklenir. (+) ise (+) ile yiiklenir, (-] ise (-] ile yiklenir ve her iki
durumda da yapraklar agilir.

UKD elek troskop

¥iiklii bir elek troskoba kendi yiikii ile ayni cins yiikli bir kilre yaklaghieildiqinda drneding (-1 yiikler

-1 'leri itecedi icn wapraklara -1 viik gelecek we yapraklordaki (- yilk sowis) artacad igin
wapraklar biraz daha agilir.

¥iiklii bir elektroskoba kendi viikii ile zit cins yiiklij bir kiire yaklogtirldifinda grneding (- ikl

elektroskoba (+) vilkli cisim yaklogtieildidinda (+) yilkler (=) leri gekecek topuzdaki (-] yilk sayis)
artacak yapraklardoki azalacak bundan dolay elektroskobun wapraklar) biraz kapanabilie, tam
kapanabilir, kapamip agilabilie. Bu durum elektroskobun ve kiirenin ik durumuna badli olarak

gergekle gir.
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SOFEL &RUP

Simdi gncelikle agofida verilmiy olon bilgiyi okuyunuz, Daoha sonra fizik kitabiniadan soyfa 65, 66
ve 67 de bulunan drenek 2.3, 2.4, 2.5, 2.7, 2.8 deki sorulart ckuyunuz ve bu Geneklerin ortak
gzelliklerini kullanarak kiigiik bir hikaye yaziniz.

Wilksllz elebkt roskop

¥iiksiiz bir elektroskoba wiikli bir kire dokundurulursa elektroskobun wapraklarr ve topuza
dokundurulan wiikiin igareti ile wilklenir. (+) ise (+) ile yiiklenir, (-} ise (- ile yiiklenir ve her iki
durumda da yapraklar agilir.

YUKIT elzk troskop
Yiiklii bir elek troskoba kendi yiikii ile aym cins viiklii bir kiire yakloghieldifinda deneding (- yikler

(=) ‘'leri itecedi ign yaopraklora (-) yilk gelecek ve wopraklordaki (-) ik soyis artocod) igin
yapraklar biraz daha agilir.

¥iikld bir elektroskoba kendi wiikii ile zit cins yiikli bir kilre yakloghirldidinda grneding (- ikl
elektroskoba (+) yikli cisim yakloghirldidinda (+) yiikler =) ‘leri gekecek topuzdaki (-1 viik soyis)
artacak yapraklardaki azalacak bundan dolayi elektroskobun wapraklar) biroz kapanabilie, tam
kapanabilir, kepamip agilabilic. Bu durum elsktroskobun ve kiirenin wilk durumuna badli olarak

gergekle gir.

Hikaye Crmedi

Sene 2050 yer Elmadad. badin eteklerinde oynaomakta olan Arti ve Eksi isimli iki arkadas birden
parlak ikl bir cismin dagd izerine indigini gardiiler. dnce ugak sandilar ama ugadin bivde engebeli
bir vere inmesi miimkiin degdildi. te wandan bir havai figek gosterisini andiran parlak 1giklar
iglerini kemirmeye ve onlar cismin yanina gitmeye zorluyordu. Cesaretlerini topladilar ve 151kl
cismin yanina gittiler. Cismin bir UFS olabilecedini didgindiler. Tam bu sirada cismin kapis) agild:
ve kiigiik bir robot indi. "Merhaba benim adim Elek troskop™ dedi. Kafama bizim dilimizde topuz
deriz. ¥a siz kimsiniz dedi. Iki geng bider wilkiiz ve adlarimiz arty ve eksi dediler. Tokalogmak igin
arti elini uzatt. Elektroskobun karnindaki yapraklar agildi. Buna jagiran eksi de hemen tokalasmak
istedi ama elektroskobun karrundaki woprak biraz kapandi. Eksi buna dzildid elek troskobun

kendinden haglanmaddin diigiindii oma gergedin biiyle olmadidin elektroskop anlat moya baglad::
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Wilkslz elekt roskop

¥ilksiiz bir elektroskoba ikl bir kiire dokundurulursa elektroskobun yapraklar) ve topuza
dokundurulan yiikiin igareti ile yiiklenir. (+) ise (+) ile yiiklenir, (-} ise (-] ile yiiklenir ve her iki
durumda da yapraklar agilir.

WK elek troskop

¥iiklid bir elek troskoba kendi yiikii ile ayn cins viiklii bir kiire yaklogtrilddinda Geneding (-] yiikler

(=) 'leri itecedi ign wopraklora (=) yilk gelecek we wopraklardaki (=) ik soyisi artacadl igin
yapraklar biraz daha agilir.

¥iiklii bir elektroskoba kendi wiikii ile 21t cins yiikli bir kiire yaklagtirildidinda grnedin; (=) ikl

elektroskoba (+) yiikli cisim yakloghieldidinda (+) yiikler =) ‘leri cekecek topuzdaki (=) yiik sayis
artacak wapraklardaki azalacak bundan dolayr elek troskabun wapraklar: biraz kapanabilie, tam
kapanabilir, kapamip agilabilie. Bu durum elek troskobun e kidrenin yik durumuna badh olarak

gergakle jir.
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SOSvAL SRUP

Bir tiyatro schnesinde iletken we walitkan maddelerin elektroskopla iligkilerinin anlatildid “Gilgin
¥ilkler” adli oyun sergilenecektir. Bunun igin @nce biitin grup elemanlar agadidaki rolleri
paylagacaktir,

Raller: Eal sahibinin adi:

Pozitif ikl metal
Megatif wiiklii metal
Yalitkan

Fozitif yiikli elek troskop
Megatif ikl elek troskop

Simdi dncelikle agadida verilmis olan bilaiyi okoyun. Daha sonra kitabiniadaki dirnek 2.3, 2.4, 2.5,
2.7, 2.2 de verilen sorularin cevabini tartigin ve sonra da rol dadiliming gire verilen Grneklerde

durumlari bedenlerinizi kullanarak canlandirin.

Burada Ggrencilerin agaddaki prensipleri uwgulayarak bir elek troskobun yapraklarinn ne zaman
agihp ne zaman kapandifini gistermeleri beklenmektedir. Bunu gostermek igin elektroskobu
canlandiran kigi kallarin iki yana agip kapatarak metal we yahitkar canlandiranlarin ise elleri ile

arkadaglarina dokunarak: drnekleri yapmalar) gerekmektedir.

Wikslz alektroskop

¥ijksiiz bir elektroskaoba wiikli bir kiire dokundurulursa elektraskobun yapraklarn ve topuza
dokundurulan yiikiin igareti ile viiklenir. (+) ise (+) ile yilklenir, (-1 ise (-} ile yiklenir ve her iki
durumda da yapraklar agilir.

UK elek troskop

¥iiklii bir elektroskoba kendi yiikii ile avmi cins yiikli bir kiire yaklagtieilddinda Grneding (=) yiikler

-3 ‘leri itecedi igin wapraklara (=) wik gelecek we yapraklordaki (-3 wiik sayis artacadn igin
wapraklar biraz daha agilir.
¥iiklid bir elektroskoba kendi yiikii fle 21t cins yiiklii bir kiire yakloghrldifinda Grneding (=) yiikli

elekt roskoba (+) vilklii cisim yakloghrildifinda () vilkler (=) ‘leri gekecek topuzdaki (=) yiik soyis)
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artacak wapraklardaki azalacak bundan dolay elek troskabun yapraklar) biraz kapanabilie, fam
kapanabilir, kapamip agilabilie. Bu durum elek troskobun ve kiirenin yik durumuna badh olarak

gergekle sir.



IIT. AKTIVITE SOMUSLARIMIM TOPARLAMMA ST

Daha senra agodidaki bilgiyi ver ecek. Bu sirada dncelikle motematiksel aruptan gikardiklar: temel
prensipleri okumalar: istenecek. Gfretmen agadidaki bilaiyi Gdrencilere aktoracak sonra da
sirasiyla sosyal gruptan Geneklerden birini bedeni kullanarak (stkinlikteki gibi) Grnedi yopmalar,
Sozel gruptan hikayelerini okumalar: ve gorsel gruptan da drneklerde birini tahtada gizmeleri

istenecektir.

Wikslz elektroskop

¥iiksiiz bir elektroskoba wiikli bir kiire dokundurulursa elektroskobun wapraklar: ve topuza
dokunduralan wiikiin igareti ile yilklenir. (+) ise (+) ile yiklenir, (-] ise (=) ile yiiklenir ve her ki
durumda da yapraklar agilie.

kI 2lzk troskop

¥iiklii bir elek troskoba kendi viikii ile aym cins wiiklii bir kijre yakloghirilddnda Groedin; (-] yikler

(-1 'leri itecedi ign wopraklora (=) yilk gelecek ve yopraklardaki (-) yiik sowisi artocadn igin
vapraklar biraz daha agihr.
¥iiklii bir elektroskobo kendi wiikii ile =it cins wiiklii bir kiire yaklagtirldidinda Srneding (-1 yiikli

elektroskoba (+) yiiklid cisim yaklagtirldifinda (+) wiikler <) leri gekecek topuzdaki (=) yilk sayis
artacak wapraklardaki axdglacak bundan dalayr elek troskabun wapraklar) biraz kapanabilie, tam
kapanabilic, kapamip agilabilic. Bu durum elektroskobun ve kiirenin ik durumuna bagh olarak

gergekle sir.
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Activitity For Blue (Visual/ Spatial Intelligence) Groups (One Week Before The

Treatment)
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Activitity For Pink (Logical/ Mathematical) Groups (One Week Before The

Treatment)

i

iiiiiiiiifiiifif@.

= =

=

I. Asama
Fizik kitabimzdaki sayfa 64 ve 65 deki Tletken, ¥alitkan ve ¥ari iletken maddelerle ilgili bilgileri

-
=

okuyunuz,

-
=

Liitfen asadida sol taraftaki & siitununda  isimleri verilmis olan maddeleri saj taraftaki B

=
=

siitununda verilen elektriksel Gzelliklerine gire ejlestirin. Ejsle stirmeyi yaparken & siitunundaki
maddelerin rakamlarin Gniine, B siitunundaki elektriksel Gzelliklerin harflerini yazinz.

A E

-
=

-
=

-—- 1- bakr a-Iletken madde,

--- 2-cam

-
=

--- 3= germaniyum b- ¥alitkan madde,
--- 4-altin

=
=

-
=

--- B- ebonit c- ¥ari iletken madde,

--- - silisyum

-
=

--- 7- gimiij

-

--- 8- parselen

=

IT. Asama

=

Agafidaki maddeler den hangileri iletken ve hangileri yalitkandir? Tablodaki iletken veya yalitkan

=

kutucuklarindan birini () geklinde ijoretleyiniz ve nedenini agiklayinz.

-

Tetken “alithan Meden

=

Eakir

Kalem
Altrminyam folyo
Kalfit

Kurgun

Silgi

Cam
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Sizce iletkenler ile yahitkanlar arasindaki temel farkhhik nedir?

=

IIT. Asama

=
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Simdi dncelikle drnek 2.3, 2.4, 2.5, 2.7, 2.8 de verilen sorularin cevaburn tartiginiz. Doha sonrada
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drnekler den ortaya gikan temel mantig yoziniz.
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Activitity For Yellow (Verball/ Linguistic) Groups (One Week Before The

Treatment)
RNV RWRY
L et v

Sizce iletken nedir? Yahitkan nedir? ¥ari iletken nedir? Agiklayiniz.
Agadidaki kelime avi oyung iginde 4 fletken ve 4 yalitkan maddenin isimleri gidenmistie. Soldan
sada bulduklarimiz iletken, yukardan agadiva bulduklarimz yahitkan maddelerdir. Bu maddelerin

isimlerini bulmaya ne dersinid...

PII|EB|A[KE|TI|R
OfM|IE|T|A|L|S
RIT|A|L|E&|T|E
S(K|&|P[IT|5|R
E[{I|A|L|T|I|M
LI{R|®W]A[S]|S]|E
E(L|E& |5 |R|TI|L
M{&|I|T|A|K|P
D(E|M®M|I|(R|L|I
LIE|S|K|[D]|P|U

IT. Asama

Cidretmeninizin anlattiklar: ve Fizik kitabinizdaki sayfa 64 ve 65 deki Iletken, ¥alitkan ve Yari
iletken maddelerle ilgili verilen bilgilere gore agadidaki maddeler den hangileri iletken ve hangileri
walitkandir? Tablodaki iletken vewa yalitkan kutucuklarindan birini G2 geklinde isaretleyiniz ve

nedenini agiklayiniz.

Tetken “alithan Meden ®

Eakir Gkl
Ealem Ginkii;
Altrminyam folyo
Kafit

Kursun

Silgi

Cam

Demir

PPPPPPIPIIPI PP PP PP PP PP
SOPPPPIPPPPP PP PP PP PP PP

AR
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ITT. Azama

&imdi ncelikle agadida verilmis olan bilgivi okuyunuz. Daha sonra fizik kitabinzdan sayfa 65, 66
ve 67 de bulunan drnek 2.3, 2.4, 2.5, 27, 2.8 deki sorular: okuyunuz ve bu Grneklerin ortak
dzelliklerini kullanarak kiigiik bir hikaye yazinz.

Wilkslz elekt roskop

¥iiksiiz bir elektroskoba wiikli bir kire dokundurulursa elektroskobun yapraklar: ve topuza
dokundurulan wiikin ijareti ile yiklenir. (+) ise (+) ile yiklenir, (-] ise (-] ilz yiiklenir ve her iki
durumda da yapraklar agihir.

WYUK elek troskop

Wikl bir elek troskoba kendi wiikii ile v cins wiiklii bir kiire yakloghirildidinda Grneding (-0 yikler
(-3 ‘leri itecedi igin yaproklara (=) wviik gelecek we yopraklardaki (=) ik smys artacadi
iginyapraklar biraz daha agilir.

¥iiklii bir elektroskoba kendi wiikii ile 2it cins siklii bir kiire yaklogtieddiginda deneding (=) yiiklii

elekt roskoba (+) yiikli cisim yakla gtirldifinda (+) wiikler () ‘leri gekecek topuzdaki (-) yiik sayis
artacak yapraklardaki azalacak bundan dolayr elek troskobun yapraklar: biraz kapanabilie, tam
kapanabilir, kapanip agilabilic. Bu durum elek troskobun we kiirenin yilk durumuna badh olarak

gergeklasir.

ANNRUVRNRRNRNRNRRNRN

SPPPPPPIPIIII PP PP PP
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Activitity For Green (Interpersonal) Groups (One Week Before The Treatment)

IR i I I I i i i i v
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V Q CILGIMN YUKLERL.

I. Asama

Cdretmeninizin alattiklar) ve Fizik kitabinizdaki sayfa 64 ve 65 deki Dletken, ¥alitkan ve ¥ar)
iletken maddelerle ilgili verilen bilgiler 1yidnda iletken, walitkan we yarr iletken moddelerin
dzelliklerini yaziniz.
I B e AR e S e o R e e
LTS
o B B e e B o U o e e e
Efer Iletken; gabuk kaymagan herkesle dost olabilen,

Yalitkan, zor iletigim kuran az arkadagi alan,

Yari iletkende ikisinin artas: Gzellikleri anlatiyor olsaywd
sizce "Zocuklar Duymasin® dizisindski karakterlerden kim iletken, kim walitkan ve kim yariiletken

olurdu?
IT. Asama

Agafidaki moddelerden hangileri iletken ve hangileri yahitkandir? Tablodaki iletken veya yalitkan
kutucuklarndan birini (¢} seklinde ijaretleyin ve nedeniniagiklayiniz.

Duoha sonra gruptoki biitiin elemanlar dnce el ele tutugun doha sonro da agodidaki tablodaki
maddelerin dzelliklerini iletken bir madde oldufunda birbirinizin elini sikarak iletken olmadid)

zaman eli gevgek birakarak birbirinize anlatmaya galigin.

Tethken “alithan Meden?

Eakir Quinliiz i
Kalem Qinkil; .......
Altrminyam folyo Qinkii;

Eafit qinkii;

Kurgun Ginkii;

Silgi iinkii;

Cam Qinkii;

Demir linkii;

St Tt sttt e e e e e e e P e e s s o S S S
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63101, Ajama

Bir tiyatro sohnesinde iletken we yalitkan moddelerin elektroskopla iligkilerinn alotildid "Jilqin
¥iikler" adli ayun sergilenecektir. Bunun igindnce bidtin grup elemanlar) agadidaki ralleri
paylagacaktr,

Ealler: Eal sohibinin adi:

Fozi¥if yikld metal
Megatif wiiklii metal
Yalitkan

Fozitif yiiklij elektroskop
Megatif wiikli elektroskop

Simdi tncelikle agodida verilmiy olan bilgiyi okuyon. Daba sonra kitabnizdaki drnek 2.3, 2.4, 2.5,
27, 2.8 de verilen sorularin cevabin tartizin ve sonra da rol dofiliminag gare drneklerds verilen

durumlari bedenlerinizi kullanarak canlandirin.

Wikslz elektroskop

¥ilksiiz bir elektroskoba wilkli bir kire dokundurulursa elektroskobun yagpraklar ve topuza
dokundurulan yikin igareti ile viiklenir. (+) ise (+) ile viiklenir, (-] ise (-] ile yiklenir ve her iki
durumda da yapraklar agilir.

UKL elektroskop

¥iikli bir elektroskoba kendiwiikii ile aym cins wiklii bir kilre yoklagtirididnda Grneding (=) yiikler
(-3 leri itecedi igin yopraklara (-) ik gelecek wve yapraklardaki () ik sayis artocadi igin
wapraklar biraz daha agilir.

¥iiklij bir elektroskoba kendi wiikii ile 21t cins wiklii bir kilre yaklogtieldiqinda Grneding (-3 yiikli

elektroskoba (+) yiikli cisim yaklagtieldidinda (+) yikler () leri gekecel topuzdaki (-] yilk soyisi
artacak yopraklardaki azalacak bundan dolayr elektroskobun yapraklor: biraz kapanabilie, tam
kapanabilir, kapomp aglabilic. Bu durum elektroskobun ve kiirenin ik durumuna bagh olarak:

gergeklagir.

R A e e MM A A e e
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First Treatment Week’s Lesson Plan

DERS PLAMT
Der=in Adi; Fizik
Sif; 2o
Onite: Madde ve Elektrik
Ko Coulomb K anuny
Kaynak we materyaller; Eleltrik sarkos), 2 adet plastik gubul, tigayak, iki adet destek gubudu, ip.

retbeli kolemler, renkli kaditlar, mokos, yopistime, ders kitobi, tohta, tahta kalemi, dosya kadid.

Drikkat gekme: Mosi| dinya ile oy arosindo yo. da diivya ile giines arosinda bir gekim kuweti varsa
vidkler arosinda da gekim ve itme kuwwetleri meveuttur. Ay dinyadon on misli doha uzakta olzayd
diinya ile arosindaki gekim koweti oy olur muydu? Yo dao diinyanin kidtlesi on mizli biiyik olzoyd:
diinya, ile giines arasindaki gekim kuwweti oy olur muydu? Benzer durumlor vyiikler igin de aym
etkilere zohiptir. O halde wiikler igin bohzedilen bu elektrikzel kuvvetler nelerden ethilenir?

Hongi dederleri deJigtirirsek kuvvetin biiyviikliigiinii artimp ozl tobiliviz?

Zaman dagihmi; G0 dk.
Gruplara gire ders plam zaman dadilim

Girsel Zeka Bedenzel Zeka Matematiksel Zeka Stzel Zeka

Ciretmenin dikkati gekmesi: 2 dk.

Oifretmenin koruyu agiklamas: 5 dh.

Cijretmenin sinifi groplara oy nnoz: 4 di

I aktivite: 10 dk. I. aktivite: 10 dh. I, oktivite: 10dk. I. aktivite: 10 dk.

Cfretmenin 1. aktive zonuglarim quruplardan alip toparlama yapmasi: 5§ dk.

IT. ok tivite: 15 dk. IT. aktivite: 15 dk. IT. aktivite: 15 dk. I, aketivite: 15 dk.

Cretmenin aktive sonuglarine guruplardan alip toparloma yapmasi: 15 dke.

IIL. aktivite: 15 dk. IIL. aktivite: 13 dk. III. oktivite: 15 dk. IIL. aktivite: 15 dh.

Cfretmenin aktivite sonuglarim guruplardon alip toparlama yapmazi: 10 dk.




SORSEL SURLP

Hedef zeka; Girsel-Uzaysal zeka

Desteklenzn zzkalar: Mantik-Matematiksel, Bedensel-Kinestetik ve sosyal zekalar

MATEMATIKSEL SURLP

Hedef zeka; Mantik-Maotematiksel zeka

Desteklensn zekalar: Sozyal ve Bedensel-Kinestetik zskalar

SCFEL GURUP

Hedef zeka: Sizel-Dil zzka

Desteklenen zekalar: Bedenzel-Kinestetik zeka

S05YAL SURUP

Hedef zeka: Sosyal zeka

Desteklenen zekalar; Bedensel-Kinestetik zeka
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First Treatment Week’s Lesson Plan for Teacher

Derzin Adi: Fizik

Simf ¥ osimf

[nite: Modde ve Elektrik

Konu: Yiikli Cisimler Arazindaki Etkilesme Kuweetleri
= Kuouuetlerin Yiik Miktarina Baghhg
= Kuwwetlerin Uzakhdo Baghhgi

Hedefler:

= Elehtrik yidkleri arazindaki bir kowwetinin varhdine siyleme (K]

= Ay igaretli yiklerin birbirini ittigini apklama (0]

= Sitisaretli viiklerin birbirini gektigini agkloma (£)

= Yikler arazindaoki kuwweti deqigik formdo ifode etme (20

= Elektrik yikleri arasindaki kuvwetinin ik miktarina bagh oldugunu agikdama (2]

= Elektrik vidkleri arasindaki kuvwetinin vk miktarn ile dogru orontih alduguau stylems (K

= Elehtrik yidkleri arazindaki kuvwet ile viik miktarr arazinda ili ghi kurma, (T)

= Elektrik yikleri arasindoki kuwwetinin yiikler arasindaki uzakligo bagh oldugunu agiklama (2]

= Elektrik vikleri orasindoki kuwwetinin vikler arosindaki uzoklifin karesiyle ters orantih
olduqury sdyleme (K]

= Elektrik yikleri arasindaki kuwwet ile vilkler arasindaki uzokhk arosinda ili ghi karma (I)

= Yikler arozindaki kuwwetin ik miktor:, yikler arasindaki wzakhkla beraber ortoma da bagh
oldugunu yordama (T)

Dikkat sekme:

Masil diinya ile oy arasinda yo. da dinya ile giineg arazinda bir gekim kowweti varza viikler arasinda
do gekim we itme kuwwetleri mevcuttur. Ay diinyadan on misli doho waokto olsaydr dinyn ile
arasindaki gekim kowweti oy olur moydu? Yo da diinyorin kidtlesi on misli biivik olzaydr dimyo ile
gineg arasindaki gekim kuwweti oy olur muydu? Benzer durumlar wiikler igin de aym ethkilers

sohiptir. O halde biitin b bohsettifimiz kuwwetler nelerden ethilenir? Hongi dederleri



yopihr we mini bir tartigma yaratihe. O§rencilerden gelen cevaplarm arkosindon bu derste bu

konunun §grenilecedini belirtilir.

Konu Agiklamasi:

Maoddelerin elektrikle yiklenme dzellikleri bokimindon ilethenler, yolitkonlor we yarr ilethenler
olarak iige ayrildifine gegen derste girmiigtiik. Bununla birlikte ilethenlerin, yahthanlarin ve yar
ilethenlerin nozil dowrandigire elektrozkoplo wopilan deneylerlerle girdik. Bugin biroz dnee de
bohsedilen elektril yilkleri arazindoki kowwetin nelere bagh olduguno ineeleyecediz.

Miknatis kutuplarimm birbirini itmesi veya gekmesi miknatisin demir gibi metalleri gekmesi, dinya
ile gineg arosindoki gekim kuwweti  bildigimiz olaylordir. Elektrik wiikli cisimler de birbirlerine
benzer gekilde elektriksel kuwwet uygularlar. Yikli cisimler arosindo do. gelme ve itme kuwwetleri
vardir. Elektriklenmis ebonit bir kalemin kadit pargalarim gektidini biliriz. Ay igaretli yikler
itme kuwweti, nit i garetli viikler ize gekme kuvweti uygularlar.

Fizikgi Coulomb 1785 yihindo yaptidi deneylerde burulma terazisi denilen bir diizenek kullanmi g ve

elelctril yikli iki kijgiil kilre arosindaki ethilegme kuwwetin oldukgo duyarl Glgmeyi bogarmighir.

Bir dizi deneyden sonra Coulomb, ethilegme kuwwetinin her iki kiiredeki vikle dogru arantih ve
kiireler arazindaki uzakligin karesi ile ters arontih oldugunu bulmugtur.

Bugiin yopacagimiz deneyler ve ethinliklerle elektrik yikleri arosindoki kuwwetin iki kiiredehi yiikle
dofdru arantih ve kiireler arasindoki uzoklifin karesi ile ters orantih olduduau G grenecediz.
Cfretmen simifi doha droeden tespit edilmis listeye gire sehiz qruba bislecektir. Kimin hangi
grupta olocad araghirmos tarafindan dneeden dgretmene verilecektir. Dirt fokh gruba yinelik
ethinlikler meveuttur. Bu gruplar soyledir: Girsel grop, Matematiksel grop, Sizel grup ve Sozyal
gruptur. Simf gruplora ayrildikton sonro ethinlikler dagitihir. ﬁﬁrsncilsr kendilering werilmis alan
ethinliklerdeli vyinergelere wyarak ethinlik yopocoklardir. Cfretmen direnciler ethinlikler

yaparken simfta biitiin gruplarla iletigim halinde olacok ve onlar yinlendirecek tir.
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1. Aktiviteler

SORSEL SRUP

Siirtiinmeyle elektriklenmig iki plostik weyo iki com gubuk birbirini iter. Bu itme ve gelme
bkuwwetleri, cizimlerin elektril yiklerinden koymaklondigr igin, bu kuvvet elektriksel kuvwet olarak
adlandimhir. Burada bahzedilen elektrikzel kuwwet fiziksel bir biiviikliktiic ve F simgesivle

giasterilir. Eder gizerek anlotmak istezeydiniz yilkler arosindoki bu itme ve gelime kuwwetlerin

nost | onlati edimz? Renkli kadit ve kalemleri kallarmmz.)

y -+
"H— —( (—
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MATEMATIKSEL GRUP

Beg viik bulunon bir ortamda sdiklerin her birine farkll bir renk odi werilmigtie. Bu renkler:
Kimmai, zar, yegil, movi ve sivoh' fie. Kimma yegili gebtigine, mavi sivoh ittigine ve sorimn do
kiemuzen ittigi sivohi gektigi bilinmektedir. Buno gdre hongi widkler o hongileri farkl ik
gegiding sohiptir?

Fimuz, Sarm oy cins elebtrik yiikii
Yegil, Siyvah ve Mawi de yubaridaki yidliin 2t yidktie,



SCFEL SRUP

Liitfen Gfretmeninizin onlattiklarr we kitobimzda werilmig olon bilgileri hollonarak sdikler

arozindoki gekim ve itme kuwwetlerini onlaton mini mektup yazinina.

Seugili Artr Ayge,

Zegen giin arkadaglardon duyduduma gire Eksi Ebru ile aronda bifyiik bir gelim kuwweti varmg. Bu
gekim huwwetiyle biz by dinyoda her gevi yaparz divormugsunuz, Size su kodarine styleyeyim biz
ghsiler birligi alarok kendi aromizda sano karg) miithig bir gelim kuvweting sahibiz. Her 2omon her
yerde seni gekecek bir kuwwetimiz olocok!ll. Ancok o arkadogin Eksi Ebru war ya ona korsido aym
sekilde bir kuwwets sahibiz ama nedense itici bir sekilds. Laf aromizda biz eksiler kendi aronizda
birbirimizi gok severiz ama yon yana do duramaz hemen birbirimizi iteriz. Me giilivorsun zonki siz

artilar bizden farklizimz!ll

Imz Eksi Fatma
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SOSYAL SRUP
Ayvn yidklerin birbirini ittigi =it viklerin birbirini gektigini bilivorsunuz. Simdi gruptaki her bir

glemon bir yiik cinsini temszil edecel. Buna qire kim kimi gelecel kim kimi itecek liztesini yopar

misinz?

Isimler il cinsleri Kim Kimi Gekti Kim Kimi Itti

Burada dgrenciler art ve eksi vilk olacaklar. Kendi aralarinda artr yiikli G3rencinin artr yikli diger
drencivi ittigi yoda eksi yilkli Grencinin eksi yikli diger drenciyi ittigi ve artr yiklii GJrensinin

ehsi viikli diger dgrenciyi gektidini gisterecekler.
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I AKTIVITE SOMUGLARININ TP ARLAMMAST:
Ayv tidr sleletrikls vilkli cizimler birbirini iter, farkl tir eleltrikle viikli cizimler birbirini geker.
Burada da iki yiikiin de birbirine ethi milktar) ayradie ve F sembali ile gasterilie. Yikli cizimler

arazindaki bu elektriksel kuwwet ilk kez Coulomb tarafindan bulummustur.

Cretmen bu agiklamayr tohtado gizdigi gekil tzerinde yopocaktir. Gdrsel grubun gizimi simfa

gisterilecel. Sdzel gropton yazdiklor: mini mektubu okomalar) istenscek.




I1I. Aktiviteler

&CRSEL SRUP
Kitobimizdaki Deney 2.5 "Videli Tki Cisim Arosindaki Kuwwet-¥idk Miltarimn Araghrilmas" isimli
deneyi okuyunuz grup olarok tortigimz, Doho sonea size wverilen geometrile gehilleri kullonarak
deneydeki anohtar noktalar we deneyin zonucunu adim adim bu kofitlarin izerine yomn ve

elinizdeki dozya kofidi tizerine yopigtimma,

Sizee agoqidoki durumlardon hongizinds yiikler arozimdaki kuwwet daha bibyiiktier? Meden? (Her iki
durumda da viikler arasi uzaklik aymdie)

-] Ayt bidiik bt e ki ik b-1 Farkl bidyiiklijhte ki yiik

Sarkae
dengeye getir

Birinci gubugu
sarkaca —_—

yoklagtir
'

Sarkag ters
yine sapti

ELEKTRIKSEL
—{ KUYYET ¥k
MIKTARI ILE
LOGEU ORAMTILI

Ikinei gubudu da 1. ile
birlikte sarkoca yoklagtir {— &

Sarkag ters yine
daha gok sopti
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b osikdondoki elektriksel huweet o silkdondo elektriksel huwwete giire doho biiyiiktiir. Giinkii
yilklerden biri 2 katina giknugtie. Doloyizigda vidkler arosindaki Fogebim kueweti de 2 kating
gikacaktir.



199

MATEMATIKSEL SRUP

Kitobimzdaki Deney 2.5 "¥idkli Iki Cizim Arosindoki Fuweet-¥iik Miktarimn Aroghribnos " isimli

deneyi okuyunuz ve sonuglaring qrupga tartisinez.

Cfrenciler elelctrikse | kuvwetin ik milctar ile orantil olduguny tartigocaklar.

Sizee ethilegim halinde olan yiklerle ethilegim kuwweti arosinda nosi | birilighi vardir?

Kuwwetlerls ethilegim kowweti arasinda dogro orants wardir.

Etkilegim halinds olan yiklerin arti veya ehsi olmoz ardarndaki ethilegim kowwetinde nosi| bir
ethi yaratir?

Yikklerin art veya eksi almas aralarindaki etkilegim kuveetinde ethi yaratmaz.

Efer ethilegim halinde olon yidklerden biri 5 kat dideri 3 kat artarsa aradoki ethilegim kowweti
nazi | etkilenir?

Fmg;.q: oldujuigin q;.q. = 15 Folur. Yani ethilegim kuwweti 15 kot artar.
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SCOFEL SRUP

Kitobimadaki Deney 2.5 "Yidkli Iki Cizsim Arozindaki Kuweet-Yide Miktorimn Araghrlmas" isimli
deneyi okuyunuz ve size verilen deney malzemelerini kullanarok yapimz. Elde ettiginiz densy
sonuglarin yozarak agiklayimz,

Efer bir benzetme yopocak olzaydiniz bu deneyin sonucuno hangi dzdeyigle agibklardip?

Eder etkilegim halinde alon vyiiklerden biri 5 kat digeri 3 kat artorza aradaki ethilegim kuwweti

nast | ethilenir?

Chfrenciler deney bosamaklarim dodru vopip, gézlem sonuglarin yozarak agiklayocaklardir.

Elelitrilizel kuvwet yilk miktar: ile dogruorontihdir.

Eder bir benzetme yapacak alzaydimiz bu deneyin zonucun hangi dadevyigle agiklardimz?
"Birlikten giig dogar"

"Bir elin nesi war iki elin zesi var"

Elektriksel kuowet wiikle dogru orantih oldudu igin q;.q- = 15 Folur. Yani ethilegim kuoveti 15 kat

artar.



SOSYAL SRUP

Kitabinizdaki Devey 2.5 "Vikli Iki Cisim Arosindaki Kuwwet-Vidk Milctarimn Araghrmlmas" isimli
deneyi okuyunuz ve size verilen deney molzemelerini kullanarak yopimz. Gruptoki her Ggrenci
ikiger esli olacak gekilde deney sonuglarin kargihkh tarti stz ve sonuglars not ediniz. Daha sonra
grup biitiiniinde zoruglar tekrar gizden qegirip ortak bir fikie olugturunuz, Kuwwet il ili ghisini

grafikle gisteriniz.

Deneydeki gazlemlerin kargi logt rimos ve soruglarin sebeplerinin tart giimos bekls rmebctedie.

q1-9:2
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IO AKTIVITE SOMUCLARIMIN TOPARLAMMAST:

Cgretmen girsel grupton Deney 2.5 "Vikli Iki Cisim Arasndoki Kuwwet Yike Miktarinn
Aragtirlmas" isimli deneyin akig gemazin ister. Bu deneyi kiirsiide qosteri deneyi olarak yapar.

Draha zonea agafidoki agiklamalar yapar.

A tidr slektrikle viikli cizimler birbirini iter, farkh tir elektrikle viikli cizimler birbirini geker.
Burada iki viikiin de birbirine ethi miltar aymdie. Wikleri q; we q. aralanndoki uzoklk d olan iki
kiigidk kiire werilsin. Kirelerin viikii art, arolomndoki ethilegme kuwweti Foolsun. Yoptigimiz
deneyde eder qpyiikiini iki katina gikarirsak F kovetinin arttidi yoni iki katino giktiqine gozleriz
bogha bir devigle Fhuvweti q; viikid ile dogru orantilidie. Deneyler q. viikid iki katino giletigindo da F

ke tinin iki katina giketi§iee gisterie. Yani F e qq. g dir,

Sosyal gruptan deneyin sonucuny ifade etmeleri istenir ve qrafikleri tohtoya gizilir.

q91-9:z

Cfretmen sizel gruptan deneyin sonucuru hongi Gzdeyisle ifade edebilecedimizi sorar.
"Birlikten giig dojar" sizii elektrik yikleri igin de qegerlidir.
Tohtoyo F e qy . ge ve "Birlikten gig dogar” sizii yox e

Matematiksel gruptan da sorulara verdikleri cevoplar agiklamalar istenir.

Sizee ethilegim halinde olon yiklerle ethilegim kuweti arasinda nosil bir ilighi vardie?

Fuwwetlerls &thilesim kuweeti arasinda dogru orantt vardir.

Ethilegim halinde olan yiiklerin arti veyn ehsi olmaz ardanndoki ethilegim kowwetinde nosil bir
ethi yaratir?

Yiiklerin art veya sksi olmos aralarindaki etkilegim kuweetinde ethi yaratmaz.
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Eger ethilegim halinde olan yiiklerdern biri 3 kat diferi 3 kat artorzo aroadaki ethilegim kowveti
ozt | ethilenir?

Fag.q: oldufuigin q;.q: = 15 Folur. Yani etkilegim kuwveti 15 kat artar.



III. Aktiviteler

SORSEL SRUP

Kitobirzdaki Deney 2.6 "Viikli Iki Cizsim Arasindaki Kuwwstin Uzakhga Baghhq" izimli deneyi

okuyunuz ve size verilen deney malzemelerini kullonardk yapimz. Sorucuny not ediniz.

Sizce agoqidoki durumlardan hongizinde yilkler arasindoki kuvvet daha biidiktiir? Meden?

Ar B Tem
%’ F Uem — S | & = —&
: . t s
a-) ki yitk aresindaki uzaklik 10em. b-) Dsi ik arazindaki uzaklk lem.

Sizce elektrikzel kusetlere ethi eden yiik miktar: ve yiikler arazi uzakhkton bogka neler olobilier?

Sonug: (-] yilkli Elektriksel sarkag ile (-) yikli plostik gubuk arasindaki uzaklil artikgo kusvetin
azaldi§i gizlerecektir. F e 1.4 4% dir.

o-) sikbapda Fa 1/ 10°
b-1 sikkinda Fa 1/ 1°
=b deki F kuvveti doho bijyiiktiie. Ciinkii kuweet uzaklik artikgo azalmaktadir.

Cgrencilerden, il miktar: ve yvikler arosi uzaklikton bogha elektrilizel kuwvetlere ethi eden seyin

wiiklerin bulundugu ortam alabilecedini tohmin etmeleri beklenir.
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MATEMATIESEL SRUP

Kitabirixdaki Deney 2.6 "Yiikli Iki Cisim Arasindaki Kuwwetin Uzakligo Baglihgi" isimli deneyi size

verilen deney molzemelerini kullonarak yapiniz, Soruglar kaydediniz.

(=) viiklii Elektriksel sarkag ile (-] yilkli plastik qubuk arazindaki umakhik artikgo kowetin axaldiq

gizlenscektir. Fe 1/ d* dir.

Bu derste sgrendiklerinize doyonarak agadidaki kutular: dolduronuz!.

Elektriksel

'den eftkilenir

olabilir?

Cigrenci vilkler arasindoki elektrikse] kuvvetin birde artama bogh oldugunu tahmin edecektir.



SCFEL GRUP

Yidkler diinyazt ayru bizim diinyormiz gibi... Mosil bizler boxlorna itk bako gto yolonhb duyop "kanim
bkaymodr " diyorsak ve boxlorino do "re soduk i ldizlar iz bargmeyor! divorsak, yiklerlerds kendi
aralarinda. benzer dovraniyar. Orodoki kurallara gire; birbiring ot yiikler arosinda elektriksel
gekim kuwweti varken ayni yilkler arasinda da elektriksel itme kowweti vardir.

Tipha bizim diiyarnizda oldugu gibi yiikler dinyosinda da e kadar gob vilk bir aroya gelirse o
kadar biiyiik bir kuseet ortoya gikar. Bu da yukarida yoptiJimz deneyde ogiklandi ve bir Gzdeyisle
de bizim diinyarmiza da uyarland:.

Yiikler dinyosin bir diger dzellidi de birbirine olan yolunhklar ile ilgili: Eqer iki yik arozsindaki
uzakhk azsa aralarindoki kuveet o kodar gok aralarindaki uzaklik gokza ise aralarindaki kuwwet o
kadar az olur. Bizim dinyarmizda da bivle dedil mi? Me derler "Sozden rok goniilden 1rak”l

qirmig kigilere gire doha gobotur dyle dedil mi?

Simdi kitobiruzdoki Kitobimizdaki Deney 2.6 "¥ikli Tki Cisim Arosindoki Kuewetin Uzaklifo
Boghihqi"izimli densyi ve sonuglarim okoyunuz, Yokaridoki hikoye ile deney sonuglar arosindabki

baglantilar tespit ediniz.

Sizee yilkler dinyosindoki kuwwetleri ethileyip bizi ethilemeyen bogha neler olobilir?

Bizim dijrparmizda, “birlikten giig dogar®. Yoni ne kadar gok kigi bir aroyo qelirse o kadar huwwetli
oluruz. Yikler dinyosindo do ne kadar gok yiik bir aroya gelirse o kador bifyiik bir kowet ortayo

gikar.

Bizim diirparmizda, ker zomon olmozsa bile genelde her gin gardiklerimizle oramizdoki ethilegim,

arasindaki uzaklik ozsa aralarindoki kuvwet o kadar gok aralarindoki uzakhik goksa ise aralarindaki

bkuwwet o kadar oz olur. Elektriksel kowwet yikler arazi uzokhdin karesiyle ters arantihdie.

Yiikler dinyozindaki kuwwetleri ethileyip bizi etkilemeyen bogha "ortam"dir.
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SOSYAL SRUP

Her bir grup elemam simftaki bir gueuba katihp o queuburn etkinliklerini yopacak sonra déniip
zonuglar kendi qurubunuzda ana fikir olarok Gzetleyeceksiniz. Kuwwet-Yikler arasi umakhik
ilighizini grofikle gisteriniz.

Sizee elekitrikzel kuvwetlers ethi eden yiik miktar ve yilkler arosi uzakliktan boghka neler olabilie?

Cgrenciler biitin gruplarm etkinlillering katilm g olarak artak sonucy yozaeaklar.

Elsktrikzel kuvwet vilkler arasi uzakhin karesiyls ters orantihdie. F e 1.4 4% dir.

Iflﬁrenci yvidkler arasindoki elektrikzel kusvetin birde ortama bagh olduguno tahmin edecektir.
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IIT. AKTIVITE SOMUSLARIMIN TORARLANMA ST

Cdretmen Deney 2.5 "¥ilkli iki Cisim Arasindaki Kuvwet ¥iik faiktorinn Aragtiedmase isimli

deneyi kilrsiide qist eri deneyi olarak yapar. Daha sonra agadidaki agiklamalar: yapar.

Siizel grubun benzetmesini okumalarin ister.

Bizim diinyamizda, "birlikten gig dogar”. ¥oni ne kadar qok kigi bir oraya gelirse o kadar kuwetli
oluruz. ¥iikler dinyasinda da ne kadar gok viik bir araya gelirse o kadar biiyiik bir kuvvet ortaya
cikar.

Bizim diinyamixda, her zaman olmasa bile genelde her giin girdiklerimizle aramizdaki etkilesim,
arasindaki uzakhk azsa aralarindaki kuwet o kadar gok aralarindaki uzakhk gok ise aralarindaki

kuwet o kadar azx olur. Elektriksel kawet yiikler orasi uzkhdin karesivle ters orantiidir.

thatematiksel gruptan deney sonucunu alie ve agiklama yapar. Eder wiiklerin arasindaki uzakhk d

uzakhdin karesi ile ters arantih oldudunu gisterir. ¥ani Fa 1 # d° dir.

dgretmen sosval grubun hazirladidi grafii tahtaya gizer.
E

dersin sonunda dgretmen tahtaya akil haritas: gizip matematikse| etkinlikteki gibi Gdrenciler den
doldurmalarin ister. d§renciler dojru cevabn bulduysa pekigtireg verir. Aksi takdirde bunun bir

sanraki derste Ggrenilecedini ifade eder.

Elzktriki szl

kuyvet

Sunlardan etkilenie
{ bizee m:.
olabilir?

ik
miktarindan

Yklzr arasi
uzakliktan

12
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First Treatment Week’s Activitity For Blue (Visual/ Spatial Intelligence) Groups
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@ adlandirilir. Burada bahsedilen elektriksel kuwwet fiziksel bir biiyikliktir ve F simgesiye Fg_
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gisterilir. Efer gizersk anlatmak isteseydiniz wikler arasindaki bu itme ve gekme kuvvetlerin
nasil anlatirdiniz? (Renkli kagit ve kalemleri kullanimz.)

IT. Asama

Kitabimizdaki Deney 2.5 ikl Iki Cisim Arasindaki Kuwet-¥iik Miktarinn Araghirilmas:” isimli
deneyi okuyunuz grup olarak tartigimz. Daha sonra size verilen geometrik gekilleri kullanarak
deneydeki anahtar noktalarr we deneyin sonucunu adm adm by kaditlarin iizerine azin ve
elinizdeki dosya kadid zering yapigtieniz.

Sizce agofidaki durumlardan hangisinde yiikler arasindaki kuwet daha biiiiktiier? Meden? Her iki
durumda da yiikler arasi uzakhk ayridie.)

e
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TTIT. Asama tl
Kitabimizdaki Deney 2.6 "¥iikli iki Cisim Arasindaki Kuwetin Uzaklifa Baghhidi” isimli deneyi > E:I
okuyunuz ve size verilen deney malzemelerini kullanarak yapiniz. e
Sizce agofidaki durumlar dan hangisinde wiikler arasindaki kuvwet doha bilyiktie? Medan? a’l
>
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tm ]
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a-1 Iki ik arasindaki uzaklik 10cm. b= Iki ik arasindaki uzakhik 1cm. E
L
Sizce elek triksel kuveetlere etki eden yilk miktari ve vikler arasi uzakliktan bagka neler olabilie? =‘|
L
A
B
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First Treatment Week’s Activitity For Pink (Logical/ Mathematical) Groups
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COULOME KaNUHUY

Trtadvd

I. Asama

Bes yik bulunon bir artamda  siiklerin her birine farkh bir renk adi verilmigtir. Bu renkler:

Kirmizi, sari, yesil, mavi ve sivah' tie. Kiemia yegili gektidi, mavi sivah itHidi we sarinon da

kirmiziyr ittidi sivahn gektidi bilinmektedir. Buna gire hangi yiikler aymi, hangileri farkl ik

cegidine sahiptir?
IT. Asama
Kitabinizdaki Deney 2.5 "¥iikli Iki Cisim Arosindaki Kuwet-Yidk tiktarinn A

deneyi akuyunuz ve sonuglarin grupga tartisimiz.

ragtiriimas:” isimli

Sizce etkile sim halinde olan yiiklerle etkilesim kuvveti arasinda nasil bir iligki vardir?

Etkilegim halinde olan yiiklerin arti veya eksi olmas) aralarindaki etkilejim kuvvetinde nasil bir

etki yaratir?

Eder etkilegim halinde olan wiiklerden biri & kat digeri 2 kat artarso aradaki etkilegim kuvveti

nasil etkilenir?

IIT. Asama
Kitabirizdaki Deney 2.6 "Yiikli Iki Cisim Arasndaki Kuwetin Uzaklia Baghhgn

verilen deney malzemelerini kullanarak yapiniz.

Bu derste dgrendiklerinize doyonorak agadidaki bog katular: dol durunuz!..

Elzktriki szl
Kuuyat

'dw

‘den dtkilenir i
Sizce ne

_ olabilir?

L O O &

CIA
i*De
% v,

"iaimli deneyi size

i

o W W W W O W &
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First Treatment Week’s Activitity For Yellow (Verball/ Linguistic) Groups
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COULOME KAHUHY
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I. Asama
Liitfen dgretmeninizin anlattiklarr we kitabimzda werilmis olan bilgileri kullanarak  viikler

arasindaki gekim ve itme kuwwetlerini anlatan mini mektup yazinnz.

IT. Asama

Kitabimizdaki Deney 2.5 "iikli Iki Cisim Arasindaki Kuwwet-¥iik Miktarinn Araghieilmas:” isimli
deneyi okuyunuz ve size verilen deney malzemelerini kullanorak wopiniz. Elde ettifiniz deney
sonuglaring yazarak agiklayiniz.

Eder bir benzetme yapacak olsaydiniz bu deneyi hangi dxdeyisle agiklardimz?

Efer etkilesim halinde olan wiklerden biri § kat dideri 3 kat artarsa arodaki etkilegim kuveeti

nasil etkilenir? # T
-

G. ,"h s
IIT. Asama T ——
¥iikler diinyasi ayni bizim dinyamiz gibi.... Masil bider bazilarina ik bakigta wakinhk duyup "kanim
kaynadi” diyarsak ve baxnlaring da “ne soduk wildizlarimiz barigmiyor” divor sak, viiklerler de kendi
aralarinda benzer davraniyor. Oradaki kurallara giirs; birbirine zit yiikler arasinda elektriksel
cekim kuwe ti varken ayni yilkler arsinda da elek triksel itme kuvveti vardir.
Tipk1 bizim diinyamizda oldudu gibi, yiikler diinyosinda da ne kadar gok ik bir aroya gelirse o
kadar biiyiik bir kuvvet ortaya gikar. Bu da yukarda yophidiniz deneyde agikland: ve bir dzdeyisle
de bizim diinyamiza da wyarlandi.
¥iikler diinyasinin bir dider dzellidi de birbirine alan yakinhklar: ile ilgili: Efer iki yiik orasindaki
uzakhk azsa aralorindaki kuevet o kadar ok aralarindaki uzakhk oksa ise aralarindaki kuwet o
kodar az alur. Bizim dinyamizda da bivle dedil mi? Me derler “Sidzden rak giniilden rak"
girmis kisilere gire doha goktur twe dedil mi?
Simdi kitabirzdaki Deney 2.6 "kl iki Cisim Arasindaki Kuweetin Uzakhda Baghhd” isimli deneyi
we sonuglarin akuyunuz. ¥ukardaki hikoye ile deney sonuglart arasindaki badlantilar tespit ediniz.

Sizce vilkler dinyasindaki kuvwetleri etkileyip bizi etkilemeyen neler alabilir?

AARNNNVRRNRRRNRRR®YS

Ll addadadadaaaadad
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First Treatment Week’s Activitity For Green (Interpersonal) Groups
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I. Asama
Ay yiiklerin birbirini ittigi zif yiiklerin birbirini gektigini biliyorsunuz. Simdi groptaki her bir
eleman bir ik cinsini temsil edecek. Buna gore kim kimi gekecek kim kimi itecek listesini yapar

misiniz?

IT. Asama

Kitabinizdaki Deney 2.5 "viikli Iki Cisim Arasindaki Kuwwe t-Yiik tiktarinn Araghirimas® isimli
deneyi okuyunuz ve size verilen deney malzemelerini kullanarak yapiniz. Gruptaki her Ggrenci
ikiger ejli olacak gekilde deney sonuglaring kargihikli tartisinz ve sonuglart not ediniz. Daha sonra

grup biitiiniinde sonuglar tekrar gizden gegirip ortak bir fikir alugturunoz. Kuseet-¥iik iligkisini

/)'/J
X

Her bir grup elemani siniftaki bir guruba katilip o gurubun etkinliklerini yapacak senra diniip

grafikle gisteriniz.

IIT. Asama

sonuglart kendi gurubunuxda ana fikie clarak dzetleveceksiniz. Kuweet-¥ikler arasi uzakhk
iligkisini grafikle gusteriniz.

Sizce elek triksel kuvvetlere etki eden yiik miktari ve viikler arasi uzakliktan bagka neler olabilir?
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Second Treatment Week’s Lesson Plan

LERS PLANT
Dersin Adi; Fizik
Siif s 2ozt
Onite: Modde ve Elektrik
Konu: Coulomb K anunu
Kaynak we materyaller:

Renkli kalemler, renkli kogitlor, maokas, yopigh e, ders kitabi, tohto, tokta kalemi, dosya kagidi.

Dikkat gekme:

Sizee  vyikler arosindoki  ethilegim  howweting nelerin ethiledigini sodece  gegen  ders
dgrendiklerimizle agiklayobilie miviz? Yoptigimz deney diizeneklerinde bogha neleri dedistirirsek
farkh sonuglar elde edebilecedimizi diginirsiniz? sorusu ile Gdrencilere beyin firtinas yopilie ve
mini bir tartigma yaratihr. If'ﬁrsncilsrdsn gelen cevaplarin arkosindon bu derste bu konunun

dgrenilecedi ve Coulomb konunun tam ifodesinin agbklanozad belirtilie.

Zaman dagihmi; 80 dk.

&Gruplara gire ders plani zaman dadilim

Girsel Zeka Bedenzel Zeka Matematikss] Zeka Sizel Zeka

Cretmenin dikkati gekmesi: 2 dk.

Ciretmenin konuy agiklomas: 5 dk.

Oretmenin sinifi qruplara oy mmos: 4 dke.

I. aktivite: 10 dk. I aktivite: 10 dk. I. aktivite: 10dk. I aktivite: 10 dk.

Cretmenin 1. aktive zonuglarim guruplardon alip toparloma yopmosi: 10dk.

IT. aktivite: 10 dk. II. aktivite: 10 dk. IT. aktivite: 10 dk. II. aktivite: 10 dk.

Ciretmenin aktive sonuglarim guruplardan alip toparloma yapmazi: 10 dk.

IT1. aktivite: 15 dk. III. aktivite: 15 dk. ITI. aktivite: 15 dk. ITI. aktivite: 15 dk.

Cretmenin aktivite sonuglorine guroplardan alip toparlama, yaprmazi: 15 dk.




SORSEL SURUP

Hedef zeka: Sirsel-Uzaysal zeka

Desteklensn zekalar: Mantik-Matematikse| ve Sizel-0il 22 kalar

MATEMATIKSEL GURUP

Hedef zeka: Mantik-Matematiksel zeka

Desteklenzn zekalar; Sozel-Dil ve Sdrsel-Uzaysal zekalar

SCOZEL GURUP

Hedef zeka: Sizel-Lil zeka

Desteklensn zekalar: Montik-Matematikse| zeka

SO5YAL SURUP

Hedef zzka: Sosyal zeko

Desteklenen zekalar: Sozel-Dil ve Mantik-Matematikzel z2ka
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Second Treatment Week’s Lesson Plan for Teacher

Dersin Adi: Fizik

Simf 9 oaimf

Onite: Madde ve Elektrik

Konu; ¥iikli Cisimler Arasindaki Etkilesme Kuwwetleri
»  Kuwwetlerin Ortarma Baghligi
= Kuwwet, Yiik, Uzoklik ve Ortam Arasindaki Baginti: Coulomb Konunu

Hedefler:
= Elektrik yvikleri arasindoki kuwwetinin artama bagh olduduno agikloma ()
= Clrtarmin elektrik viikleri arasindoki kouwete sobit ethizi oldoquin siylems (K
= Coulomb kanununun formiille ifode etme (K
= Coulomb karunu agiklama, (2
= Coulomb kanunu ile ilgili olarak iki yidk arasimdaki etkilegimle ilgili problem giame (A)

Dikkat gekme

Sizee  vyikler orosindoki ethilegim  buwwetini nelerin ethiledigini sodece  gegen  ders
ajrendiklerimizle agikloyabilic miviz? Yaptidwuz deney diizeneklerinde bogka neleri dedistirirsek
farkh sonuglar elde edebileceqimizi digiiniirsiniiz? sorusu ile Gdrencilere beyin firtinas yopilie ve
miri bir tartigma yaratihr. Cfrencilerden gelen ceuoplarin arkasindon bu derste bu konunun

grenilecedi ve Coulomb kanunun tam ifodesinin agiklanacad belirtilie.

Koy Agiklamasz;

Zegen ders elektrib yiikli cisimlerin birbirlerine elektrikzel kuvvet uyguladiqi ve om igaretli
vilkler arazinda itme, ot igaretli viikler ize gekme kuvveti oldudu incelendi. Bununla birlikte
Fizikgi Coulomb® ur yaptigi deneylerde elehtrik yikli iki kiigiik kiire arozindaki ethilegme huswetini
oldukga duyarh dlgtigii ogikdanmigh. Deney sonuglaring gare  elektrile yiikli kiireler  arosindaki
ethilegme kuwweti, her iki kiiredeki yikle  dogru orantih ve kijreler arasindaki uzakligin karesi ile
ters orantihdir. Bugiin elektrik wiikleri arosindaki kuwwetin viklerin bulundudu ortama da bagh
oldujunu Gdrenecediz ve doha sonra do gegen ders we bu ders Gfrendiklerimizi birlegtirerek

Coulomb Kanununun tam ifadesi agikloyp bununla ilgili problemler gozece giz.



Wiikleri q; ve q- aralarindaki uzakhk roolan iki kiigiik kiire verilzin, Kirelerin yikii arti, arolarindaki
ethilegme kuwweti Folzun. Yopilon doyarh deneylerde, eder q; yikii iki katina gihar hrsa Fluseti
de iki katina gikhidr qozlenir. Bogka bir devigle. Fluvveti q; viikii ile dogru arantihdie. Deneyler q.
wiikii iki kotino gionca Fokoweetinin de iki katino gikti§ie qisterie. Eder kiirelerin arosindoki
uzakihlk d, iki katipa gikar irsa kuwwetin ilk dederinin dirtte birine diigtigi gizlenie. Bu gizlem F

kuwwetinin d uzakhimn karesi ile ters orantih olduguno gisterir.

1
Fluwveti g, g0 ve e ile dogru arontih oldufuna gire bunlorin gorpimiyla da dogru orantihdie.

Bu nedenle

elde edilir. Bu egitlige Coulomb yososi denir. BoJinhidoki k' yo Coulomb sobiti denir. Bu sabitin

H
dederi howa ve bogluk ortorm igink = %, 107 I;E dir.

Cfretmen sinifi doha Greeden tespit edilmig listeve gire sekiz grubo bilecektir. Kimin hangi
grupta olacadi aragtirmaer torafindon Gnceden Giretmene verilecektic. Dirt fokh gruba yinelik
ethinlikler mevouttur. Bu groplar givledir: Gidrsel qrop, satematiksel grup, Sizel grup ve Sosyal
gruptur. Simf gruplars ayrildiktan sonra etkinlikler dofitihe. Ogrenciler kendilerine werilmis olan
ethkinliklerdeki vinergelere uyarak etkinlik yopacaklardie. Cfretmen, sirenciler etkinlikleri

yoparken s fta biitiin gruplarla iletigim halinde olozok ve onlar yidnlendirecektir.
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I. Aktiviteler

SORSEL GURLP

Su ono kodar elektrikzel kusvete ethiven nedenleri aroghricken, yoptidinz deneylerds ve elde
gttidiniz sonuglarda ortom howa olarok alinmigtie. Peki ortam su olsayd) yo da iki vik arasina
karton weya cam getirilse idi vine aym sonuglarin gikmasime bekler mivdiniz? Medenlerini
agiklamadan dnee kitobimada verilen "Koweetin ortoma baghhdi® ile ilgili bilgivi okuyonuz, Doho
sonra size verilen renkli kofit ve kalemleri kullonarak "Fusvetin ortoma boglihgim® resim yo da

sekillerls ifade ediniz.

Sizee agoqidoki iki durumdon hongisinde yikler arasindaki ethilegim kuwweti daha biddiktiir?

Sekil 1 Sekil 2

Yilkler arosindoki ortom su olsaydr yo do iki yilk arosino karton weya com getirike idi howa
ortorminda elde edilen sonuglarla ayni gikmamast beklenir. Arodaki ortam hova oldugu zaman
ethilegim kuvweti, aradoki ortam arada cam plastik, tahto ve karton gibi moddeler oldugu zomanki
ethilesim kuwwetinden daoho bibiiktir. Bunun redeni yilkli cisimler birbirleriyle ethilegirken
aralarin dolduran artarmin molekiillerivle de ethilegir. Buna gire ortamda bulunan maolekiil sayizina

ve molekiillerin bijyikligine bagh olorok elektrikse] gekim kuwvetinde dedigme alur.

Yukarida weribniz olan gekile benzer amo aradoki ortam wurguloyon bir gekil gizmeleri

beklenmektedir.

Sekil 2'de viikler arosindoki ortom howa bu nedenle vilkler arosindoki etkilegim koweti daha
biiyiil tiir.
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MATEMATIKSEL GURUP

Su ona kodor yoptifimz deneylerde ve elde ettiginiz sonuglarda ortom hava olarok aliver stir. Peki
ortam su alzayd yoda iki yilk arosing karton veya cam geticike idi yikler arazimdaki ethilegim
kuwweti dedigie mi? Medenlsrini agiklonrz.

Kitobimizda werilen "Kuwwetin ortama baghhq" ile ilgili bilgivi okoyunuz, Daha sonra kendi

fikirlerinizi kitapto verilenlerle kargilogtimma.

Kitopta vikler arasindaki etkilsgim kuwwetinin arodoki ortamo bodl olduqu ifade edilmigtic.

Aradoki ortom hovo olduju zomon etkilegim kuoveti, aradoki ortam arodo cam plostik, tohta ve
karton gibi moddeler oldufu zomanki etkilegim kuwvetinden daho biiviktie. Burun nedeni yiiloli
cigimler birbirlerivle etkilegirken aralarim dolduran ortarmin molekiilleriyle de etkilegir. Buna gire

ortomda. bulunon molekiil zoyizino wve molekiillerin biivikligine bagh olorak elektriksel gekim

buwwetinde dedigme alur.

Chgrencilerden os1] beklenen kendi mantiklar kullanarak fikie Uretmeleri ve doho zonra da bu

fikeri kitoptaki verilerle karg lagtirmalardir.
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SEFEL GURUP

Kitobimada verilmis olan "Kuwwetin ortama baglihg" ile ilgili bilgivi okuyunuz ve  grup olorak
ortonin yilkler arosindaki kowwete etkisini tartigimz. Daha sonra iki ogk yikiin dedisik

ortomlarda birbirleri ile nozil bir ethilegim iginde aldugunu anlatan bir mini bir skeg hoxeloyn.

Ehksi -Sona dyle bir gekim huwweti hizsedivorom ki bunu sana lofla stzle anlotamam.

Artt - Hodi orodon gegen giik aromizdo com varkes higte o kodor bidyiik bie gelimin yoktu.

Eksi —Yoni sende su yikler diinyosivin kurallarm hala G3renemedin. Eder aramizm engel girerse
ben sona yine gekim hizsederim oma ne yoxik ki bogluktokinden ve hovadoki gekimden doho oz
olur.

Arti - O zoman aromiza hig bir engel girmesin!
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SO5YAL SURUP

Fizix gezegenindeki conlilar "x" we "¥" dir. Bu gezegendes yogoyon canlilor birbirlerine ethilegim
kuuweti wyguloparak iletigim kurarlar. Gezzgenin en dnemli dxelligi atmozsfer olmayi g ve qiiniin her
sontinde ortamin fakli olugudur. Mazsilm? Grmedin soat 1' de ortam howo iken soat 2' de com, soat
3'de su, sont 4' de plostik vs..... olarak siirekli dedigen bir ortamdir. Tabii bunun burada yogayon
conlilar iizerindeki ethileri de dedigik olmaktodie. Ornedin soot 1'de aralorindaki etkilegim kuwweti
gok fazla iken sont 2'de aralarindoki etkilegim kuwweti birox azalmak to saat 3' de biroz daha
ozalmaktadir.

Simdi kitobinizda verilmis olon "Kuswetin ortama badlihgi"ile ilqili bilgivi okuyunoz ve qrup olarok
ortorun vyikler arasimdaki kuvvete ethkisini yukandaki Fizix gezeqgenindeki hoyatla kiyvasloyarak

tartigimz.

Fizix gezegeninde hayat,
Iletisimi kurmak igin ihtivaglar: olon ortom hova oldujundo etkilegim bhowwetleri en biiyiik
doloyisiyla en ivi iletigimi ortom howa iken kurabilivarlar. Ortomin ethilegim kuwweting sabit bir

ethisi war. Ortomin etkilesim kuwveting sobit bir ethisi var.

Wilkler arosindaki ethi,

Kitopta wikler arosindaki ethilegim kuwwetinin aradoki ortama bodl oldufu ifode edilmigtie.
Aradaki ortam hova olduju xamon etkilegim kuvweti, aradaki ortam arada cam plostik, tahta ve
karton qibi moddeler oldufu zomarki etkilegim kuwwetinden daha bibdiktie. Ortonun ethilegim

kuwwetine sabit bir etkisi war.



I AKTIVITE SOMUSLARININ TP ARLAMAAST:

Cnes matematik grubu viiklerin artama baghh§inm anlatie. Yidder arosindoki ortam su olsoydi ya da
iki ik arazina karton veya com getirilseydi hava ortaminda elde edilen zonuglarlo oy grkmamaos
beklenir. Aradaki ortom hava oldufu zoman ethilegim kuwweti, oradoki ortom arada com plostik,

tahta ve kartan gibi maddeler oldufu zomanki etkilesim kuovetinden daha biiviiktiie. Bunun nedeni

wiiklii cizsimler birbirleriyle ethilegirken aralarm dolduran ortamun molekiillerivle de ethilegir.

Buna gire ortamda bulunon molekiil zayising ve molebdillerin biiviikliine bagh olarok elektrikszel

gekim kuwwetinde dedismes olur.

Ogretmen girsel gruptan vyilklerin ortama baglihdin gekille nasi| ifode ettilleri zorar ve bunu

simfla paylogir. Bu agodidoki geklin ayniz dedil kendi ifadelerini veren bir gekil olazaktir.

Sekil 1 Sekil 2

Doha sonra stzel grubun mini skecini okumalamn ister. Bunu skegteki rol saylamna gire
gyrenciler oluyacaktir.

Blizi -Sana dyle bir gelim kuwweti hizsediyorum ki buny sana laflo stzle anlatomom.

Arti - Hadi oradan gegen giin aramizda com varken higte o kadar biiviik bir gekimin yoktu.

Eksi —Yoni zende su vilkler diinyozimin kurallarim hala grenemedin. Eger aramiz engel girerze
ben zono yine gekim hizzederim oma ne yombk ki boglbktokinden doha ve howadoki gekimden daho
az alur.

Arti - O zaman ararmiza hig bir engel gelmesind

En zon olorak do zosyal grubun dgrencilerinden fizix gezeqeni il ilgili aktiviteyi okumalarim ister.
Fizix gezegenindeki conlilar "3" ve """ dir. Bu qezegende yogoyan conlilar birbirlerine ethilsgim
buywe ti uygulayarak iletigim kurarlar. Gezegenin en dnemli dz2lligi atmosfer olmay g ve qiinin her
soatinde ortomin fakli olugudur. Masil m? Orenedin soot 1' de artom hovo iken saat 2 de cam, soat
3'de su, zaat 4' de plastik vs... olarak siirekli dedigen bir ortomdir. Tabii bunun burada yogayan

conlilar Uzerindeki etkileri de degigik olmoktadir. If'rnsﬁ'in saat 1'de aralarindaki ethilegim kuvwsti
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cok fazla iken saat 2'de aralarindaki etkilegim kowweti biraz azalmak ta saat 53' de biraz daha
azalmaktadir.

Fizix qezegeninde hoyat,

Iletigimi kurmak igin iktivoglar: olon ortam hova oldujundo ethilegim kuwwetleri en biiyiik
doloyiziyla en iy iletigimi ortom howa iken kurabilivorlar. Ortamin ethilegim kuwweting sabit bir
ethisi war. Ortamin ethilesim kuwweting sobit bir ethisi var.

Yiikler arosindaki sthi,

Kitopta vilkler orazindaki ethilegim kuwvetinin oradoki ortama bofh oldufu ifode edilmigtie.

Aradoki ortom hava oldugu zamon ethilegim kuwweti, aradaki ortom com plostik, tahto ve karton
gibi maddeler olduju zomanki etkilegim kusetinden daha bidyiiktiie. Ortanin ethilegim kowwetine
zabit bir ethisi war.
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II. Aktiviteler

SORSEL GURLUP

Su ono kadar dgrenmi g oldujunuz bilgilere gire yilkler arasindoki ethilegim kuovetinin nelere bagl
oldufunu, bu ethenlerle ethilegim kuwweti arazindo nosil bir ilighi oldodunu we bu ethenlerin
birimlerini agagidoki balonlara yaxzmz. Balonlary doldurduktan zonra, balonun yorina size o szelligi

animsatacaok kiigiik bir resim gizin.

Yiikler arosindaki
ethilesim kuwweti
Coulomb Kuwweti

©—0

bi rimi

bafghidir

Yiiklerin
bulur du qu
artama

baglid
| _J

ik
miktaring

Yiikler aras
uzakigo.

bi rimi

A Coulomb

&

Size werilen renkli kolemlerle F Coulomb kuwvetinin tanimun yopiriz ve formiiliini yoziniz.

1
Flhowweti gy g we - ilz dojru oramhih oldujuna gire bunlorin garpimmyela da dodru

orantilide. Bu nedenle

elde edilir. Bu esitlije Coulomb yazazi denir.
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MATE MATIKSEL SURUP

Su ana kadar §grenmi g oldujunuz bilgilers gore yilkler arasindaki ethilegim kuwvetinin nelere bagh

olduguru, bu etkenlerle ethilegim huwweti arosindo nosil bir ilighi oldujunu we bu ethenlerin

birimlerini agogidaki balonlara yozinz.

Yiikler arasindaki
ethilegim kuwweti
Coulomb Kusneeti

bi rirmi

baghdi p

lbi rimi

Yiiklerin
bulun dugu
artama

Yiikler aras
uzakligo.

bi rieni

F Coulomb kuwwetinin tanmim yapimzve formiilini yozimz.

1
F huwweti q;. - ve FER ile dogru arantih olduguna gire bunlarin garpiriyda do dogry arontihdie. Bu

nedenle

elde edilir. Bu egitlige Coulomb yozosi denir.



SCZEL SURUP

Su ana kadar Gdrenmis oldujunuz bilgilere qdre yikler arosindoki etkilegim kuwveti nelere
boghdir, bu etkenlerle ethilegim kuvveti arosindo nosil bir iligki vardie ve birimleri nelerdie?

Liitfer kizoca yoxinz.

Yiikler arosindoki etkilegim kuwweti;
o Yidk miktanno boghdie ve ethilegim kuweeti ile dodro orantilidie, birimi Coulomb (C) dir.

& Yikler arosi uzkligobaglidir ve ethilesim kuvweti ils ters orantihdirbirimi metre(m) dir.

i

o dir.

& Crtamabadhdir ve ethilesim kusweting sabit ethi eder, birimi

F Coulamb kuwwetinin tanmum yapimz ve formiilini yazimz.

1
Fhuvweti q;. g2 ve d_i ile dogru arantih olduguna gire bunlarin garpimuya do dogru arantihdir. Bu

nedenle

slde edilir. Bu egitlige Coulomb yosasi denir.
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SOSYAL SURUP

Su ana kadar grenmig olduguruz bilgilers gire yilkler arosindaki ethilegim kusvetinin nelers baglh
oldufuru, bu ethenlerle ethilegim kuwweti arasinda nazil bir iligki oldugu we bunlarin birimlerinin
neler alduqunu bilivorsunuz, Jimdi her qurup elemanlort bu ethenlerden birinin rolini istlensrek

surucunun soracadl ogadidoki soralan cevoployacaktir.

Isimler
SUAUCU e Y
Etkilegitm kuwwetinit. ..., Al

Wik BRAAPT o
Yiikler arast uzabk ik

Yiiklerin bulundudu ortom..

1- Wik miktart ethkilesim kuwweti ile aronda nasil bir orant wvar? Birimin ne?

Wik miktar ile ethilegim kuwweti arazinda dogru aronti war. Coulomb ().

2- Yiikler arasi uzakhk etkilesim kuwweti ile aranda nasi | bir orantt war? Birimin ne?
Yiikler arasi uzakhik ile ethilegim kuuveti ile arasinda ters aranti var. Metre (m).

3- Yidklerin bulundudu artam ethilegim kuuveti ile aronda nosil bir arantt var? Birimin ne?

k4

Wiiklerin bulundugu ortamin ethilegim husvetine ethisi zabittir. o

Bu bilgilere doyanarak F Coulomb koweetinin toramim yopimz ve formiilini yoziniz,

1
Fhuwweti q;. g2 ve e ile dogru arantih alduguna gire bunlarin garpimiyda do dogru arantihdir. Bu

nedenle

elde edilir. Bu egitlige Coulomb yazosi denir.



IO AKTIVITE SOMUCLARIMIN TOPARLANMAST:

If'ﬁrsfmsn stzel gruptan ethilegim kuwvetiile vilkler arazindaki ili ghivi okumalarim ister.
Yidkler arasindaki ethilegim kuwweti;
il mikctarino baglidie ve ethilegim kusweti ile dogra orantihdir, birimi Coulomb (£ dir.

#  Yikler arazi uzakhdo baghdir ve etkilegim kuoveti ile terz orantihdinbirimi metre(m)' dir.

i

#  Clrtama baghdir ve ethilegim kuvwetine sabit etki eder, birimi dir.

I:i
Daha sonra garzel gqropton Coulomb karnunu ile sonuglaring gematik olarak taktayo gimnelerini

ister.  Her balonun yamno gizdikleri hatielotmo gekillerini neden bu gekilde werdilklerini

dgrencilerin aphlamaz istenir.

Wiikler arasindaki
ethilegim kuwveti
Coulomb Eusaeti

Li rimi

baglidip
©

Yiiklerin
b sk du gu
ortama

Yiikler aras

uzakligo.
birimi bi rimi

Matematikszel qrupta F Coulomb ko etinin tamnun yopar ve formiilini yozar.
1
Fluwweti q,. q: ve 3 ile dogru arantih alduguno gire bunlarin garpimiyda do dofru orantihdie. Bu

nedenle

elde edilir. Bu egitlije Coulomb yozosi denir.
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Son olarok sosyal grupta hazieladiklar aktiviteyi okurlar,

Izimler
SUAUBU e VYR
Etkilegim huwwetinin ... Al

Wil REART o e
Yiikler aras) uzaklik.....

Yidklerin bulundugu ortam.. ..

1- %iik miktar: etkilesim kowweti ile aronda nasi | bir orantt var? Birimin ne?

Yilk miktan ile ethilegim kuwweti arasinda dogro oronti var. Coulomb (2.

2- iikler arasi uzaklik ethkilegim kuwveti ile aronda nasi 1 bir arant var? Birimin ne?
Yiikler arasi umkhk ile etkilesim kowweti ile arasinda ters aranti var. Metre [m).

3- Yidklerin bulundugu ortom ethilegim kuwweti ile arondo nosi | bie orant var? Birimin ne?

k4

Yidklerin bulundudu ortormin ethilegim kowweting ethisi sabittir. o
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III. Altiviteler

SORSEL GURLP

Coe ogadidaki problemleri giziiniz. Daha sonra her bir problemi, viklerinin szelliklerin goz

iniine alarak ve sonucy do dederlendirerek resimle ifods edin.

Problem 1
Widkleri 5107 C wve 410" C olan A we B kidreleri, com mosa dzerinde 30 om olocak gekilde

yerlegtirilivor. A ve B kilrelerinin birbirlerine uyqulodiklar elektril kuvweti bkog M' doe? = 9,107

Naut
—
E
5 10
F=9.10° ﬂﬁ?{Lﬂn. 10+ N
- L
F=20. 104 ; _{II’___’fm:n“w
3 03w =
BACSC 4104 ¢
Problem 2

Wiiklii ki cizim arosindoki umakhk, siikler dedigtirimeden 5 kotino gikarlirsa, itme buwveti

dnoekineg qire nosil olur?

9y " 9
Boglangig duromu F-k d—i
q; " d;
Saon durum Flzk
Ed?
F 1 zsd? 1

i T e = 25 — F=—F
I dt 1 25
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++ 4 4+
F 5 !.._..!/ F
++ 4+ 1—"!+
F':i}:‘ ; _— F':_1|_:'
25 25

Problem 3

Wikl iki cisim arozindoki uzakhk d iken itme kueweti F dir. Cizimlerden birinin wiikii 3 katina,

uzaklike il dederinin 5 katino gikar hrsa, itme koweeti F degerinin kag kati alur.

q1 " 9z 3q,.9; 3y
Felh —— F -k — F' -k
af [5af 25d?
k SRR P
F L F 1 Z5 3
S |_f"__';.- N S N R A e =:_-.-_,. FI S F
Frooo 30, Foo3 3 25




MATEMATIKSEL SURUP

Problem 1

Yidkleri 5107 C we 410" C alon A ve B kiireleri, com masa izerinde 30 om olocak sekilde

yerlegtirilivor. A ve B kijrelerinin birbirlerine uyqulodiklar elektrile kuvweti kog M dur? (k= 9107

Mn?
e

)|

Cihee problemi gasiiniz zonra da bu zonucun ne anlama geldigini ifode ediniz.

5.10 *=4a,101°

F=9.10¢ —h—ﬂi—ﬂn. 10+ N

Efer 5107 € we 4107 ' Iuk iki vilk 0.3 metre uzakhgo korursa ikisi de aym fir ik oldugu igin
aralorinda bir itme kuwveti olazak ve bu kuwwetin bivvidkligi 20, 10+ H° dur,

Problem 2

Yidkli iki cisim arosindaki wzdkhik, sidkler dedigtirilmeden 5§ katino gikarlirsa, itme kuweti
dncekine qore nozi | olur?

d1 " q;

Taf

d1 " d:

Son durum F-k
Ed?

F 1 zgal?

Baglangig duramu F-k

Foat’ o1

1
= Z5 = F':EF

Problem 3
Yiiklid iki cisim arasindoki uzakhk d iken itme kueweti F' dir. Cizsimlerden birinin yiikii 3 katina,

uzakhik ilk dederinin & katina gikaril rsa, itme kuwweti F degerinin kog kat olur.

qy * 9 CTu PP 3q,.9
Fek ——— Frol /=528 Frol =228
B 25d!
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k q,-9;
F R F 1 25
_ = d _ = _—_ == [ e—
F 3o -, F3 3
z5d’ 25
Problem <

Agafido verilmig olan giziimii inceledikten sonra problemi yomabilirmisiniz?

Caziim:

I. durum Gk

II. durum 2l-k

Ay yidkelii ki cisim arosindaki uzakhb d iken elebtriksel ethilegim howeeti 5 M dur. Elektrilsel

ethilesim kuwwetinin 20 M olobilmesi igin d kag katina gikmahdie?
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SCFEL GURUP

Problem 1

Wiikleri 5107 C ve 410 C alon A we B kiireleri, com maza ilizerinde 30 om olocok sekilde

verlegtirilivor. A ve B kiirelerinin birbirlerineg uyguladiklar elektrik kusweti kog M dur? k= 2107

Nn?

I:i:'

Choe problemi goginiz . Doha sonra A ve B yiklerinin dzelliklerini kullanarok ve sonucu da

degerlendirerek mini bir giir yozimz.

5.10 fwa, 10t

F=9,10° —h—ﬂi—ﬂn. 10ty

Problem 1
Sen 5107 C
Ben 4.10 7 €
Sen arti

Ben arti

Bak aramizdaki meszafe 0.3 metre

Ttecedim seni 20, 107 M Ik kuuwetls!

Problem &
Wiiklii iki cisim arosindoki uzaklik, vidkler dedigtivilmeden 5§ kotina gikarmhrsa, itme buoweti
dhoekine qire nosil olur?

Once problemi goziiniiz . Daha sonra problemin gi dimiine uyqun mini bir giie yada hikoye yozmz?

q; " qd;
Boglangig duramu F:=k T
q1 ° 9z
Son durum F'-k
EdF
F 1 zsdt 1

5 = 24 F:—F
F PE; 1 [ e— oY
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Coulomb Kanunu

Yiikler wardir birbirini geker
Yiikler vardir birbirini iter

iyi arma bu gekigme bu itigme niye!

Drezen ki ver aroya 5 kat mesafeyi
Ikisi de azaltie 1725 itmeyi. gekmeyi

i*;.fi ama bu gekigme bu iti gme niye!

Coulomb kanundan nedir gektigim
Yoksa itmeli mivim?

i}.ri ama bu gekigme bu itigme niye!

Problem 3
Yiikli iki cisim orosindoki uzaklibk d iken itme kueweti F' dir. Cisimlerden birinin yidkii 3 kotino,

uzakelik ilk dederinin 5 katino gibar hesa, itme kuwweti Fdederinin bog kati alur.

q1 " 9; 3.0, 3y
Felk ——— F' - k. e Frokh, =%
a? 5l 25d?
k oy-;
F Y F 1 25 3
_ = [ — _ = _—_ == [ — FF= _F
F 3 -, F3 3 25




SO03%AL SURUP

(Onee qrup iginde tig grup olugturunuz. I grup 1. problemi, I1. grup 2. problemi ve I11. grup 3.

problemi gizecek ve daha sonra gruplar godimlerini diger gruplara ogiklayocaklar!)

Problem 1

Wiikleri 5107 ¢ ve 410" C alon A we B kiireleri, com moza iizerinde 30 om olazok sekilde

verlegtirilivor. A ve B kiirelerinin birbirlerine uygquladiklan elektrile kuwweti kag M dur? ez 9107

Nn?
e

)|

Chce problemi goziiniz . Doha sonra A we B yiklerinin dzelliklerini sonucu arkadaglorimzla

tartisimaz.

5.10 * = 4,101

F=9.10* .
0.3l

=20. 10+ H

Efer 5.10° C we 4107 £ luk iki vidk 0.3 metre uzakl§o konursa ikisi de oy tie yidk oldudu igin

aralarinda bir itme kuseti olosak ve bu koveetin biiyiikliigi 20 10 M7 dur.

Prablem 2
Yikli iki cizim arosindaki umkhk, vikler defigtirilmeden 5 katina gikarihrsa, itme kuwweti

dhoekine qare nosil olur?

q; * d;
Boglangig duramu F:=k d—i
q1 ° 9z
Son durum F'=k
EdF
F 1 zodt 1

5 = 25 [ F=—F
Pt 1 25
Problem 3
Yiikli iki cisim arosindoki uzalhibk d iken itme kueweti F' dir. Cisimlerden birinin yiikii 3 kotino,

uzakilike il deqerinin 5 katino giboar hrsa, itme kuwweti Fdederinin kog kat alur.
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TT. AKTIVITE SOMUGLARININ TOPARLANMAST

Iﬁﬁrsfmsn Coulomb yozosino gire F lowwetinin tanimum ve formiiling hotelatir,

q; ° d;

F=k ———
d

Bogintidoki k' yo Coulomb zabiti denir. Bu zabitin deeri hova ve bogluk ortomi igin k = 2. 107

Nt

o dir.

Problem 1
1. problemin gizimii we gizdikleri resim Gdrsel grupton alinir.

5.10 * = 4,10 1"

F=9.,10° —h_SfI*—:zD' 10+

Efer 5.10° € ve 4107 & Iuk iki vik 0.3 metre uzoklifo konursa ikisi de oy tie ik oldudu igin
aralarinda bir itme kuwwe i olosok we bu kovee tin bidyikligi 20. 10 M dur.

Girzel gruptan tahtaya problemin geklini gimmeleri istenir.

-+ 4 4 T L

F=20.10r*N F=20. 10r*N
- ’ = >
o 01 m —

B.10-EC 410-%c

(]

Sizel groptan da yamm g oldukdar giei okumalari istenir.

Problem 1
Sen 1070
Ben 4.10 " €
Sen arti
Ben art)

Bak ararmizdaki mesafe 0.3 metre

Itecedim zeni 20, 107 M' luk kuuwet le!

Prablem &

2. problemin gigiimi ve gizdikleri resim Sdrsel gruptan alirr.

q) ° qd;

Baglangig duromu F-k °E



q; " d;
San durum F'-k
Ed?
F 1 z5d? 1
e =226 —_ F=—F
I dt 1 25
S
F - l‘}
Baglangig durumu = o

ki

Coulomb Kanunu

San durum

Yiikler wardir birbirini geker
¥iikler wardir birbirini iter

i‘:."i ama bu ge ki sme bu itigme niye!

Desen ki wer araya 5 kat mesafeyi
Ikisi de azaltie 1/25 itmevyi, gekmeyi

iyi ama, bu gekigme bu itigme nive!

Coulomb karundan nedie gelitigim
Yokza itmeli mivim?

i\l.ri amo, bu gekigme bu itigme niye!
Problem 3

3. problemin gaximii Sozyal gruptan alirr.

q; " O 3ql_q2
Fisulpie——— F':-Ek. —
Edji

3y

F-k -
25d
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k .5
F Tt F 1 25 .
o e B mremias  Boe e gt
z5dt 25
4y
"I [4;},_
I. durum = o
g,
F - f},m . ——
zea Sd
II. durum

Problem 4

4. problemin goximii we kendilerinin haxirladiklar problem ciimlesi matematikzel grupton alinr.

G Ziim:

"q
I. durum ik ——

q *q
II. durum 20k ——

Ayni ikl iki cizim arazindoki uzaklik d iken elektrikzel ethilegim kuwweti 5 M dur. Eleltrikzel
ethilegim kuwvetinin 20 M alabilmesi igin d kag katina gikmahdir?
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Second Treatment Week’s Activitity For Blue (Visual/ Spatial Intelligence) Groups

» bR alf ol af af of af of af o af af P GF GF Gd4 5
&8 & & 8 & & &4 & 8 & 8 & A A Ao
B
‘! W .
r; COULOMEB KANUNL =‘|
B 22, gl it =
. W L e . W
r; 1 St vﬁ‘é_‘% \ g‘.
~ W I Asama & 4 :
1
A . Su ana kadaor elektriksel kuvvete etkiven nedenleri aragtircken, yaptifiniz deneyderde ve elde - B
e, ) -
f; ettifiniz sonuglorda ortam hava olarak alinmigtie. Peki ortam su olsaydi yada iki ik arasina =l
W) kaorton wveya cam getirilse idi wine aymi sonuglarin gikmasin bekler miydiniz? Medenlerini  (3® "1
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a i | ]
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Second Treatment Week’s Activitity For Pink (Logical/ Mathematical) Groups

r 3 3 S S S O % S W % &

henil Lot oL el i - i i bl — fuls o

i

oL o [T by oL by [ Lol o . -

a3

X X X X X X XXX XXX EIEEEE X X E XX X N N

_ COULOMB EAHNUHLY
ou M2 S e

I. Asama

Su ana kadar yaptiJiniz denederde ve elde ettidiniz sonuglarda ortam hava olarak alinmistie. Peki
ortam su olsaydi yada iki yik arasina karton veya cam getirilse idi yikler arasindaki etkilesim
kuwweti dedigic mi? Medenlerini agiklawniz.

Kitabinizda werilen “Kuwwetin ortama baghldi” ile ilgili bilaivi okuwunuz. Doha sonra kendi

fikirlerinizi kitapta verilenlerle kargilastirinz.

IT. Asama
Su ana kadar Gdrenmis oldudunuz bilgilere gire yiikler arasindaki etkilesim kuvwetinin nelere badh
oldufunu, bu etkenlerle etkilegim kuvveti arasinda nasil bir iligki oldujunu ve bu etkenlerin

birimlerini agodidaki balonlara yaziniz.

Yiikler arasindaki
etkilegim kuwweti
Coulomb Euvwe ti

birimi

birimi

baghdir, baghdir baghdir

birimi birimi
birimi

-

F Coulomb kuvvetinin tarmin yapinz ve formiilini yaziniz.

F S S S O O O S N W k% ]

A =5 CXIFs it BT Lo et . = =t TPy el

o

A T L ar T A T L ar i =5 o = Lp s bar

=0,

X X X X X X ¥ XXX XXX T XY XX
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ITT. Asama

Problem 1 1‘

Yidkleri 510 ¢ we 4.10°% C olan & we B kireleri, cam masa izerinde 30 cm olacak gekilde 1‘

& &

-

werle gtirilivor. & ve E kiirelerinin birbirlerine wyguladiklar: elek trik kuvveti kag M dur? (k= 9.10

Hu' i

= 1‘

dince problemi i diniiz sonra da by sonucun ne anloma geldiding ifade ediniz.

Problem 2 4‘

¥ilklii ki cisim arasindaki uzaklik, yiikler dedigtiriimeden 5 katina gikarilirsa, itme kuvveti 1‘

- - - -

-

gncekine gire nasil olur?

Praoblem 2 i

Wikl iki cisim arasindaki uzaklk d iken itme kuvweti F' dir. Cisimlerden birinin yiikii 3 kating,

2

-

&

uzakhik ilk dederinin & katna gikarihirsa, itme kuweti F dederinin kag katiolur,

=

-

Problem 4 1‘

&gadida verilmis olan gizimii inceledikten sonra problemi yazabilic misiniz?

GHzim: JI‘

I. durum Bk

e
E‘ L]
fir)
& &8

II. durum 20k —
d

LR K K X

b
I R R R EE T EEE S R

-



Second Treatment Week’s Activitity For Yellow (Verball/ Linguistic) Groups

ARV RVRRRRRRRRRRN

PO PSP PSP

COULOME KAHUNUY

Kitabinizda verilmiy olan “Kuwetin ortama baghidi® ile ilgili bilgiyi akuyunuz ve  grup olorak

ortamin yilkler arasindaki kuwete etkisini tartiginz. Doha sonea ki agik yilkiin dedigik
ortamlarda birbirleri ile nasil bir etkilegim iginde oldugunu anlatan bir mini bir skeg hazirlayin.
IT. Asama

Su ona kadar Ggrenmig oldujunuz bilgilere gire yilkler orosindaki etkilesim kuveeti nelere
baghdir, bu etkenlerle etkilesim kuvweti arasinda nasil bir iliski vardir ve birimleri nelerdir?
Lidtfen kisaca yaziniz.

Yiikler arasindaki etkile sim kuwyeti;

U RRUPUORRORUO - T 1= [ "= SONRUORORRORRRORRPRIOY -1 1= % | [ [T 1,11, T IR - 11
SO URUPORORPPO < 1= [~ SORRSORRORRRRRORRPRNOY 1 e 3 | [1 00 (111 1 IRUMMUOOOROY s |
L ...baglidir ve. ... .orantihdir, birimi......

F Coulomb kuvwetinin tarimin yapirez ve formiilini waziniz.

IIT. Asama

Problem 1

Yikleri 510 € we 410~ ¢ olan A ve B kiireleri, cam masa izerinde 30 cm olacak jekilde
werle gtiriliyor. & ve B kiirelerinin birbirlerine uyguladiklar: elek trik kuvveti kag M° dur? (k=
9.10°Mm=4)

dnce problemi ¢@ziniiz . Daha sonra A ve B yilklerinin Gzelliklerini kullanarak ve sonucu da
dederlendirerek mini bir giir yazin.

Froblem 2

¥iikli iki cisim arasindaki uzakhk, wiikler dedistiriimeden 5 kating gikarilirsa, itme kuveeti
dncekine gdre nasil alur?

dnce problemi goziniiz . Daha sonra problemin gozimine wygun mini bir gir yada hikaye
vaziniz.?

Froblem 2

¥iiklii iki cisim arasindaki uzaklik d iken itme kowveti F' dir. Cisimler den birinin yiikii 3 kating,

uzaklik ilk dederinin & katna gkarilirsa, itme kuwweti F deferinin kag katiolur?

LR NNNNNNNRNNRRNN

Ll addadd st aadddd
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Second Treatment Week’s Activitity For Green (Interpersonal) Groups

=)
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1
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AR A AL AT A A A A AL A A AL A A

%

::._i._q._n: COULOME KANUHU
7l J SFBE
‘r..[_:. ;_?L J'k: Hv:‘

I

Asama

Fiziz gezegenindeki canlilar "x" ve "¥" dir. Bu gezegende yajayan canlilar birbirlerine etkile jim

kuwveti wyqulayarak iletigim kurarlor. Gezegenin en dnemli Gzelligi otmosfer olmayig ve  giinin

her soatinde artamin fakli alugudur. Masl mi? Ornedin soat 1' de ortam hava iken saat 2* de com,

saat 3' de su, saat 4' de plastik vs.... olarak sirekli dedigen bir ortamdir. Tabii bunun burada

wagayan canhlar izerindeki etkileri de dedisik olmaktadie. drnedin saat 1'de aralarindaki

etkilegim kuweti cok fazla iken saat 2'de aralarindaki etkile gim kuvweti biraz azalmakta saat 3°

de

biraz daha azalmaktadir.

Simdi kitabinizda verilmiy olan “Kuwetin ortama baghiigi” ile ilgili bilgivi okuyunuz we  grop

alal

rak ortamin yiikler arasindaki kuwwete etkisini yukaridaki Fizi: gezegenindeki hayatla

kyaslayarak tartiginiz.
IT. Asama

Su

ana kador Ggrenmis oldudunuz bilgilers gire yikler orasindaki etkilesim kowetinin nelers

badh oldudunu, bu etkenlerle etkilesim kuweti arasinda nasil bir iliski oldudu  ve bunlarin

bir

imlerinin neler aldudunu bilivorsunuz, Simdi her gurup elemanlart bu etkenlerden birinin

roliinii iistlenerek sunucunun soracadi agadidaki sorulari cevaplayacakte.

Etkilesim kuweetinin. ..o e
Pk MR e

ikler arast uzaklik. o

Isimler

Yiiklerin bulundudu ortam..........e....

1-

2-

3
Eu

¥iik miktari etkilesim kuyveti ile aranda nasil bir oranti var? Birimin ne?

¥iikler arasi uzakhik etkilegim kuweti ile aranda nasil bir orant var? Eirimin ne?

¥iiklerin bulundudu ortam etkile sim kuwweti ile aranda nasil bir aranti var? Birimin ne?

bilgilere dayanarak FCoulomb kuevetinin tarimin yapinz ve formilini yazinz.

e
e
S
=
e
e
S
=
e
e
S
e
e
e
S
e
e
e
N
2
b
S
S

R B o e B e o b | BT A | |k B b T T A BT b | A T T | T A S | T A 2
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IIT. Asama

(fince grup iginde g grup olugturunuz. I. grup 1. problemi, II. grup 2. problemi ve I11. grup 3.

prablemi g zecek ve daha sonra groplar g dimlerini difer gruplara agiklayacaklart

Problem 1

Yijkleri 510° ¢ we 410~ C olan & we B kiireleri, cam masa izerinde 30 cm olacak gekilde
verle gtirilivar. A we B kiirelerinin birbirlerine wyguladiklar: elek trik kawveti kag M° dur? (k= 9.10
Hu'

?—J

Cnce problemi godiiniiz . Daha sonra & ve B yiklerinin dzelliklerini sonucu arkadaglarinizia

tartiginz.
Problem &
¥ilklii ki cisim arasindaki uzaklik, yiikler dedigtiriimeden & katina gikariirsa, itme kuweti

gncekine gire nasil olur?

Problem 3

Wikl iki cisim arasindaki uzaklik d iken itme kuweeti F' dir. Cisimlerden birinin ki 3 katina,

uzakhik ilk dederinin & katna gikarilirsa, itme kaweti F deferinin kag katiolur,

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
S
n
e
S
e
e
En

SpEpspsp s SpSfpEsES SpEE e ES S e EE e ES S S SEE e e

246



Third Treatment Week’s Lesson Plan

Derzin Adi; Fizik

Simif: 9ot

LERS

Onite : Modde ve Elektrik

Konu: Coulomb Kanunu

Zaman dagihmi: 80 dk.

Kaynak ve materyaller:

Renkli kalemler, renkli kaditlar, mokos, yopighime, ders kitabi, tohta, takto kalemi, dosya kogidi.

Likkat gekme

Bugiine kadar Coulomb konunun ne olduguny ve iki elektriksel yik arosindoki Coulomb kuwvetinin
nosi| bulunacadint Gdrendik. Coulomb kanunu ile ifade edilen elektriksel kuwwetler nerslerde
bargimuzn gikabilie? Coulomb kuvwetini bilmemiz ileride ne igimize yoroyabilie? Jeklindeki sorulorla

bevyin firtinos yopilie. Doho sonra bugiin b konu haklonda, bilgi sahibi olocodiz diyvereh konuyo

baglanir.

PLANT

Harsel Zeka

Bedenzel Zeka

Matematikse| Zeka

Sazel Zeka

Oigretmenin dikhati gekimesi 2 dh.

Cfretmenin konuyu agiklomos: 10dk.

Cifretmenin zinifi gruplara oy mmas: 4 dk.

I aketivite: 10 dk.

I aktivite: 10 dk.

[ aktivite: 10dk.

I. aktivite: 10 dk.

Ciretmenin

I. aktive zonuglorim qury

plardan alip toparloma yo,

prmozi: 10dk.

IT. aktivite: 10 dk.

II. aktivite: 10 dk.

IT. aletivite: 10 dk.

[I. abketivite: 10 dk.

Cretmenin dkitive soruglorim guroplardon alip toparloma yapmazi: 10 dh.

DESERLEMDIRME

Biitiin gruplardaki dgrencilerin bofimsiz alarak 1., I1. ve ITI. aktiviteleri yopmas:.
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GIORSEL SURUP

Hedef =eka: Sirsel zeka

Desteklenen zekalar: Matematiksel ve sizel zekalar

MATEMATIKSEL SURUP

Hedef zeka: Matematiksel zeka

Desteklensn zekalar; Sozel ve girsel zekalar

SCZEL SURLP

Hedef zeka: Sizel z=ka

Desteklenen zekalar: Matematiksel zeka

SOSYAL SURUP

Hedef zeka: Sozyal zeka

Desteklensn zekalar: Sizel ve matematiksel zeka
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Third Treatment Week’s For Teachers

Derzin Adi: Fizik
Simf: 3o aimf
(nite: Madde ve Elektrik

Konu: ¥idkld Cizimler Arasindaki Etkilesme Kuwwetleri
» Kowwet, Yik, Uzokhk ve Ortom Arosindaki Badinti: Coulomb Kanunu

Hedefler:
«  Coulomb kanunuku formiille agiklama, (2
s Iki noktasal viik arosindoki Coulomb kuwweti ile ilgili problem giame [A)
= g yidk arazindaki Coulomb kuvweti ile ilgili problem giame(A)

»  Coulomb kanununun giinliik hoyat taki Sheming agidama (0]

[ikkat gekme;

Bugiine kadar Coulomb konunun ne oldugunu ve iki elektriksel yik arasindoki Coulomb kuwwetinin
nosi | bulunacadin Ggrendik. Coulomb kanunu ile ifode edilen elektriksel kuwwetlsr nerelerde
kargimiza gikabilir? Coulomb kuvwetini bilmemiz ileride ne i gimize yarayabilir? Seklindeki zorularla
bevyin firtinos yopilie. Doho zorea bugiin b konu hakbonda bilgi sahibi olocodiz divereh bkonuyo
baglanir.

Konu Agiklamasi;

Coulomb Kuwweti F'in qu qe viikiinidn gorpimn ile dogra orantih oldugueu ve d swiikler arasindoki

1
uzkhgimn karesi ile ters orantih [d_i) olduguru garmiigtik. Bu nedenle F Coulomb kuwveti su

sekilde werilir,
d; * d:
F=k —
d
Bogintidaki q. q: viiklerinin birimleri Coulomb (2],

d uzakhdirn birimi (m) ve



k4

p; dir.

k Coulomb zabitinin dederi hovo ve bogluk ortom igink = 2. 107

Yidkiin kaynodi olarok atomu ogiklarken atomun maddenin Gzelligini gosteren en kiigiik porgos
oldufunu ve atomun pozitif yiikli gekirdek we gevresinde belirli enerji seviyelerinde bulunon
glektronlardon olugtudunu gariildi. Atem gekirdedi proton we notronlardan olugur. Elektron
pozitif, proton negatif viiklidir ve nitron notr yoni yilksiizdiir.

Toblo tohtaya gizilir:

Tanzcik | Sembali Elektrik ki
Elementer | Coulomb ()
wilk (2.
¥ _
Proton p +e + 1610
Elektron & - - La1nt
Mitran n 0l 1]

Yoni qgiinlik yagantimizda kargilogtiginuz maddenin temel yapr taglarr proton, elsktron wve
nitranlardir.
Coulamb kanunurun Gremi yikli kiirelsr arazindaki kuweetin onlagilimg olmas kadar bosit degildir.
Bu karun
1- elektronlarin atom iginde gekirdede bogloyan kuwwetleri,
2- atomlar: bir arayn getirip molekiilleri olugturan kuvwetleri,
3- atom we molekiilleri bir araya getirip katr, siw cisimleri olugtoran kowwetleri
tam we kesin bir sekilde agiklar.
iZiinlik yogontimiada yergekimi ile agiklanmoyan her tiielii kuwvet elektrikseldir,
Elektron we gekirdzk topluluklarimn alugturdugu bizler wani yasayan canh inzanlar, Coulomb

kuwweti tarafindan kararl maddesel bir durumda tutulan bir sistemndirkr.

St gruplore ayrildikton sonro. etkinlikler dafitihe. Ogrenciler kendilerine veriimis olan
etkinliklerdeki yinergelere uyorak etkinlik yopacoklardir. Sretmen, s§renciler etkinlikleri

yoparken sirifta biitiin qroplarla iletigim halinde olozal.

I we II. agamalar Sirenciler tarafindan yapilacak.

Lraha sonra Giretmen g vkl bir sistemle ilgili agiklama yapacak

Simdi su ana kadar Ggrendiklerimize dayanarak iki noktasal vilk degil de 3 noktasal yilk arasindaki

gleltrikzel kuvvetlerin bulunmazt Ggreni lecek.
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Ug noktosal vik bulunan bir sistemde toplam elektrikzel kuwweti bulmadon Gnce viiklerin
birbirlerine wygulodiklary kuwvetleri incelenecel. Burada omag Ggrencinin yiklerin cinslerine gire
ethidikleri toplom kuwwetleri gistermektic. Bunun igin agofida verilen poster de yardime olorak
keullant lacaktie.

Eder A ve B adinda iki ik varsa A" rin B' ye uyqulodid) kuwwet Foile B' nin A yo upguladidn kuovet

ize Fusile gisterilir. Buiki kuwwet de birbirine egit biiviilliktedirler.
B

Fas
+ dieri arti olza F

Bu ifade sekille de ag
kvwvetleri nazil olur?® dive sorolur. Iflﬁrencilerdsn cevap alindiktan sonra agafidoki gekil

agihlar r. Burada dnemli alan hangi yiikiin hangi kowweti wyqulodi§ivan vurqulonmasidie.

Draha sonra lig noktasal syiikiin bulundugu sistemle ilgili durumlar agadidaki sekilde werildigi gibi
tahtaya gizilerek agiklanir.
Bu agiklama sirasinda; wik miktarlar: we yikler araz uzaklk esitse toplam kuwwetinde =ifie

olacadi wrqulanmaldir.

A B
............ »
Fca R F.; Fac
+ s
A B

F:a Fos Fap Fre Fuor Fas
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Hangi yike uygulonan kuwwet soruluyorsa ona etkiven kuswetlerin toplami alinr. Grnedin en son
droekte A' o uyqulonon kovwet soruluyorsa A lizerindeki kuswetler foplarar. Eger kuvvetler aym
yiine yidhelmigse toplamlar), ters yine yinelmigse farklar aime. A" yo uyqulanan toplom koweet

F Teplam™ Fea+ Fae

B' ve uyqulonan toplom kuwwet ize fark geklinde olocaktie. Yine en son draekte

FTophln: Fee - Fap

seklindedir.



Problem gozimleri

E‘;’ d h:

Sizce yukaridoki gekildeki iikler arazindaki elektrikszel kuwwet nazil bir kuwwettie?
Coulomb Kanurunu gz dniine alorak elektrilzel kuvwe tin biiyiikiigini hesoplayiniz.

YWukaridaki yiikler arazindaki elektrikzel kuwveti buldunoz, Simdi bu yilkler arosindaki iligki
iizerinde bam dedigiklikler yoparak ilk durumlarm ile kiyvoslomak istivoruz. Agodidaki verilen
durumlar igin kuwwetin nozi | dedigtigini bulabilie misiniz?

Buldufunuz giziimlerin yorunailk duromlo verilen durumu koyoslopan sekillerin de giziniz.

* 1. duzakhdi sabit kalirsa e q; viikiiniin deferi +2q olurza elektrikzel kowet F'in dederi nasil
dedigir?
*2. q ve q: yiklerinin dederleri sabit kalir {g=+q ve qe=-q) ve d umkhdi 3d' ve gikarsa

eleltriksel kuwwet F' in dederi nosil dedigir?

*3. q; vyikiiniin degeri +3q" yo e q. yidkinin deferi -4q" yo gikhidi we d uzakhgimn do d/2 kadar

azaldidi bir duromda elektriksel koweet F'in dederi nosil degigic?

*4. q; yikiiniin dederi +3q' yo we q; yikinin dederi -4q' ya giktigi ve d uzoklifinn da 2d kadar
arthidi bir durumdo elektriksel kuwvet F'in dederi nosil dedigie?

Yiiklerden biri pozitif dideri neqatif oldugu igin aralarindaki elektriksel kuwwet gekim kuwweti

olacaktie. Elektrikze | kuwwe tin biiyiilligii:

q1 ° 9 . H
Fek —— = F:B.lﬂqugq (— F:B.lﬂg% 'dir.
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1. Durum

.z 2ot
Frzoln th 1 —= f:zag,10 ;I_EZE? Bf BE i

‘l-% Fd F i'_'_,--

qi - +2q q: =-q
. 2F  2F -
‘t’» . i

2. Durum

g qt F
F=za, 10 = f=z 1l — —=> F' = = dir.

GaF ERE
qi - +q 4z =-9
. F F
i Wi
‘:’- d L""
q: - +q F F q: = -9
Bt E ? i
(r.:‘ i 3d . .

3. Durum

Sig - 20q"
Frzo.10° qulq —=> F=z .10’ df == F:zs.10
d
Fa 4
F-80F ‘i

q Sogt

di
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qi-+q § =-9
[ F F L]
‘ d ‘
qi - +5q q: = -4q

4. Durum

3 - lzgt
Frz g.mgﬂl.z_d# ——r Fz9.10° 4; ——r  F'=3F ‘dir.

q-+q q =-q
‘;,. A ‘
d




III. Aktivite Probleminin Gozuma

q::-29

2d

Moktosal q;, we q- viikli pargaciklar, sekildeki verlerinde sabit tutulurken q;=-2q yiikii ve q.=4
widkiiniin pozitif yiikli P' ye uyguladidn toplam kuvwet neye egittie?

Burada q;" in P ye uyquladidn kuuvet:

Al e AUTEy  Edg

fzdi aat zat

Burado q.' nin P ye ayguladig kuwwet:

gy " g *'q
Foek—5 = =k — & —>
d d F;

olacagindan Fa=2F, olur.

Fi= Fuerildiginden F.= 2 Folur. Ve P' ye ethiyven toplom kuwwet 3F olur.

F: ]

-l—.
24 F

1 d

q:=-2q Gz +q
L L

R
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Third Treatment Week’s Activitity For Blue (Visual/ Spatial Intelligence) Groups
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. W MNeler Gjrendik Bakalim! ’
Iin
A = I. Ajama =
|, @ w
r';; Once problemi g zliniiz daha sonra da bu problemin gozimiini bir poster ile agiklayinz. g‘u
. W .
- qu=-2q 4 9= +q &
& & Y
. W ¢ 2d ® d o
I4in A
™
(! qn Moktasal g, ve q. yiikli pargaciklary, jekildeki yerlerinde sabit tutulurken q,=-2q yiikii ve q.=+q  @e "1
I
E % wiikiiniin pozitif iiklii P*ye uyguladid foplam kuvvet neye egit tir? = ;I
J i s et = s W
r';g Mat: Porke pinizde fulitcendions setillerin bow dbdee il obmaren Py =‘.
iy W fonuar GPERAALL SapTO Ol San e v mendlerin v gy gderel dreiiilere P :
1
4 qp  dikkat e tmeniz dnesr b ik tadie e 2
I'ﬂ.: v dh'l
d IT. Asama !-
e 1 q: =-9 e
f.l: ! » +q A
(! wr Wi !‘,
m er E:.r @
iy d i
& i,
i u Sizce wukaridaki gekildeki yiikler arasindaki elektriksel kuwwet nasil bir kowwettie? W &
(! m Coulamb Kanununu giz gniine alarak elektriksel kuvvetin biiyiikligiini hesaplayiniz. e !‘-
r'; ¥ukaridaki wiikler arasindaki elektriksel kuweeti buldunuz. Zimdi bu vikler arasindaki iligki Ex'
i W lzerinde bam defigiklikler yoparak ik durumlary ile kwoslamak istivoroz, Agodidaki verilen S ;
1
(! m durumlar igin kuwsetin nasil dediztigini bulabilie misiniz? P !‘.«
f:; Buldudunuz giziimlerin yanmna ilk durumla verilen durumu kiyaslayan gekillerini de giziniz. é"
. | *1. d uzak hi sabit kalirsa ve q yiikiinin dederi +2q olursa elektriksel kuvvet F'in dederi nosil 3P "1
(4 degizir? 4
A A Y
] 1
i *2. q; ve qu yiklerinin dederleri sabit kalr (9249 e qu=-q) ve d uzakhd 34 we gkarsa i
A elektriksel kuweet F' in dederi nasil dedizir? B
X 1
I’} * 3. qu yikinin dederi +5q° va ve q. yiikiinin dederi - 49 va giktidi ve d uzakhdinn da 44 2 kadar gl
|’h 4 azaldidi bir durumda elek triksel kuvwet F'in dederi nasil degisir? [
dn 4N
A - *4. q; yiikiiniin dederi +3q" ya we q. yiikiinidn dederi -4q' o gikhidi ve d uzakhdinin do 2d kadar P B
(i arttidi bir durumda elektriksel kuwet F' in dederi nasil dedizir? &
M [
L tl I"] l\_p"
Pl

¥
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LS & & & 4 & & & & A& A& A A A A

9

& B
k. ! o
[E gl
. W o
r; IIT. Asama ="
T m 5
T4 Al
& a0 Coulomb Kanunu posteri hozielayinz. Bunun igin size verilecek olan renkli kalemleri ve kaditiar) o B
r; kullarirz. Posterinizin icinde ='
. %' Coulomb Kanununa gire elektriksel kuvvetin formiliinii veriniz, e i
(ﬂ an Coulomb Kanununa gire elektriksel kuveet nelere badh oldudunu ve bunlarin birimlerinin neler e !‘..
':; oldudunu gekiller kullanarak anlatiniz. ="
) oulomb Kanunoya ifade edilen elektriksel kuweetlere nerelerde rastloyabiliciz we bu kanun ne ‘_1
i W Coulomb K ifade edil lektriksel k Hl lerd tlayabiliei bu k "?d
1

(! a isimize yarayabilecedini ifade ediniz. - !'_.
f:; Coulomb  Kanurua ifade edilen elektriksel kuvwet ile yergekimi kuvweti arasinda ne gibi =‘|
. W benzerlikler ve ;thklar oldudunu agikloyiniz. B ‘_1
r; g.
. I "-:'
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Third Treatment Week’s Activitity For Pink (Logical/ Mathematical) Groups

F 3 O S S S O A W A B W A % % B %

&

COULOME EANUHU

W St W ek W &

"
52, g Jat % 58

=

&

=7

Meler Cirendik Bakalim! 1“-

I. Asama 1"

o

&

gi=-29 P gz +q
L = * 1‘7

Maoktasal qi, we q. yiikli pargaciklar, gekildeki yerlerinde sabit tutulurken q.=-2q yiiki ve g.=4+q 1‘|

= =

i

yidkiintin  pozitif ikl F'ye wyguladid) toplam kuvvet neye egittie? 1‘\
dincelikle agadidaki tabloyy doldurunuz. Daha sonra bu g6 xdiidiiniiz probleme benzer bir problemi 1‘

=

de six hazirloyip goiniiz.

&

Problemde | Problemde

&

verilenler istenenler Problemin adim adim g¥zUm siras)

=

&

=

Mat: Froflemin ol zdend seannoiot’ aoisniar ve bo qolemiae i Pananadiie s st i _‘

e EmaiEe, Acz rigpaEe s hafianin otizend fendi deetecedinds grables e onee i

=

gzt e rapFo orgorrarpong gy manbeiral dreiiilere dibbal elmenis dnem

=

fagiemat fadir, ‘T
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(i



i T e bt b bt b Wy ek i il st - Sl i W by T i st - Sl il Wy ST sl

$ 8 9 9 88 9 9 9 9 99 99 099 P e e

it

261

TS 4
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IT. Asama

i
&

0
A

Sizce wukaridaki gekildeki wilkler arasindaki elektriksel kuwwet nosil bir kuweettie?
Coulamb Kanununu giz dniine alarak elektriksel kuwwetin biiyikiidini hesaplayiniz. 1‘

Yukaridaki yilkler arasindaki elektrik sel kuwweti buldunuz. Simdi bu viikler arasindaki iligki 1‘

="

=

iizerinde bax dedigiklikler yaparak ilk durumlarr ile kyaslamak istivoruz. Agodidaki verilen

durumlar igin kuwetin nasil dedigtidini bulabilie misiniz? ’I“I-

&
* 1. d umkhd sabit kalirsa ve q. yiikiiniin dederi +37 olursa elektriksel kaveet F' in dederi nasil

dedisir? ’.‘.‘

*2. q: ve q. yiiklerinin dederleri sabit kalir (q:=+q ve q.=-q)ve d uzakhd) 3d' e gikarsa ’I‘I‘

elektriksel kuwwet F' in dederi nasil degizir?

S

* 3. qu yikindn dederi +57° ya ve q. yilkinin dederi - 49" ya giktidi ve d uzakhdinin da d/2 kadar
azaldid bir durumda elek triksel kuveet F'in dederi nasil degisir? 1‘

-

4. q; yidkiiriin dederi +2q° ya ve q. yiikiinin dederi -5q ya giktidi ve d uzakhdinin da 3d kadar 1‘
artt1d1 bir durumda elektriksel kuwet F'in dederi nasil degisir?

=

&

III. Ajama a

&

dncelikle Coulomb Kanununa gire elekt rilksel kuvvetin tanimim wapiniz ve formiilini yaziniz. Daoha

o

sonra da agodidaki tabloya Coulomb Kanunu ile agiklanan elektriksel kuvvetlere nelerin etkidiging, 1‘

nasil etkidigi ve birimlerini anlatan bir tablo hazie layiniz.

-

Coulomb  Kanunuya ifade edilen elektriksel kuwvet ile wergekimi kuwweti arasinda ne gibi 1‘

benzerlikler ve mithklar aldudunu agadidaki tabloya waznz. JI‘I\
ar " \
Elektriksel kuywet | Yergekimi kuwweti --lff“";rj i
8 > |
Benzerikler e
[ ]
Zitliklar

&

Mot Hareipateai s ot diizend we hebioaetd Sitpdleain Air skt SaTeieg -‘

=

gire verdierd gersbiere ulgon deebler veesrek papcisar dneml el eds _‘

s
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#
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Third Treatment Week’s Activitity For Yellow (Verball/ Linguistic) Groups

LRV RRRRRRRNRRRNRN

N
N

SOOI ISP PP PP

m COULOME KAHUNUY

L R i TS
RN K
_‘ % e B W e
Meler Cfrendik Bakalim!
I. Asama
qi2-2q P Qo= +q
» 54 = L

Maktasal i, ve g yikli pargaciklar, sekildeki yerlerinde sabit tutulurken q.=-2q yiikii ve q:=+q
wiikiiniin pozitif yiiklii P*ye uyguladid foplam kuvvet neye egit tir?

Yukaridaki  problemi gdadiikten sonra problemi neden bu gekilde gizdiiiinizi yozarak
agiklamariz gerekivor. Bu agiklamay isterseniz bir hikaye, siir wa da mini bir senaryo ile

anlatabilirsiniz.

Neot: Harrlgyaeadee s ponne  Aiky oleeot fow dodry ofmanias  [aesds

ghcilevicd bir anfabey, faia gramer ve ook balomg Spare bl rf aginndan dodeg

ey SRt vie napfae ponew aiizend gy O ze ik e ne ok al @ tameniz dnem

Faginmal fad e,

IT. Asama

Sizce yukardaki gekildeki wikler arasindaki elektriksel kuvwet nosil bir kusvettie?
Coulomb Kanununu giz dniine alorak elektrikse| kuvwetin bilyiikiigiini hesaplayiniz.

Yukaridaki yikler arasindaki elektriksel kuwweti buldunuz. Simdi bu yiikler arasindaki
iligki iizerinde bax dedigiklikler waparak ik durumlar ile kiaslamak istivoruz. & gadudaki
verilen durumlar icin kuswetin nasil dedigtigini bulabilic misiniz?

Hesaplama ijlemlerinizden  sonra her bir soru igin sonuglarimiz lijtfen  kisa

agiklamalarla ifade ediniz.

NRNRNNNNNNRNRRRNSN

SOOI PP PP PP PP PP P
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. qu wyiikiniin dederi 2q' ya ve q. yiikiinin dederi -59° ya gktid ve d uzakhdinn da 3d kadar

4

%

IIT. Asama
Coulomb Kanunu ile ilgili bir reklam senaryosu haxielamaniz gerekivor. Bunun igin reklam
metninde gegmesi gerekli noktalar sovedir:

Coulomb Kanununa gire elektriksel kavvetin farimin yapiniz,

Coulomb Kanununa gire elektriks el kuvvetin formiilini yazinz,

Coulomb Kanununa giire elektriksel kuwet nelere bodhidir? Elek triksel kuwvet ve ono etkiven
bilegenlerin birimlerini vaziniz,

Coulomb Kanunuyla ifade edilen elektriksel kuveetlere nereler de rastlayabiliciz ve bu kanun ne
isgimize yarayabilecedini yaziniz.

Coulomb Kanunua ifade edilen elektriksel kuveet ile wergekimi kuweeti arasinda ne gibi

benzerlikler ve zithklor oldudunu yozinz.

MNot: Reiiow rengrponuson bigd olgrat dodro fam afmare s Ao e il e’

d uzakhi) sabit kalirsa ve q; yiikiinin dederi +2q olursa elek triksel kuvvet F'in dederi nasil
deqisir?

q: ve q. yiklerinin dederleri sabit kahr (q:=+9 e qu=-q) ve d uzakhdl 3d° we gikarsa
elektriksel kuwwet F'in dederi nasil degizir?

q: yiikiiniin dederi +5q' v ve q. vilkiiniin dederi - 49 ya gikctidi ve d uzakhdinn da 44 2 kadar

azaldifi bir durumda elek triksel kuvwet F'in dederi nasil degisier?

arttifi bir durumda elektriksel kaweet F' in dederi nasil degisir?

.
.

.i: Y l
i g
-,

Hir anfghem,  deis geamer we ok bfolomg Aigre Herd goermdin  dbdeg odars

Azt il v rapfmn e oGsend it drelitdeee ool e bmenis dnsm

PP

Fagimal fad e,
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Third Treatment Week’s Activitity For Green (Interpersonal) Groups
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COULOME KAHUHNUY

Meler Ggrendil: Ealalim!

I. Asama
qiz-29 ’ gz +q
[ 23 L 3 L

Maktasal g, ve q. yiiklid pargaciklar, gekildeki yerlerinde sabit tutulurken q:=-2q yiikii ve
Q.=+ wyiikidnin pozitif ikl F'ye wyguladid) toplam kuveet neye egit tie?

Grup iginde herkes diderleri ile konugmadan problem gidzimiinii ve nedenlerini yazarak
agiklayacak ve bundan sonra grup elemanlarimin her biri gizimlerini kargilagtiracaklar.  Daha
sonra ikigerli e olocaksimz eglerden her biri digerine kendi hazrlodidi benzer bir problemi
soracak. Bu iglemden sonra eginize sordufunuz soruyu ve eginizin hatalaring birlikte tartigarak
giminiiz. Arkadaginzn iyi Ggrensbilmesi igin ne gibi yollar ide diginizi yazarmisinz.

Mat: oz riAaeagr s Wasen by odarah how dodey ofnaren e genp

OO SAT e T8 @b e gl aniaris prob s Aok gt povEssiaenz, fand

Uire fzcadin s problem e ono odzded e AopomnEdn eginisl Qo sdn gegen

fonuggiae de fapdaes e obtaraon s gl g gy dzeficlere dittal o ez

dize dagimal badie,

IT. Asama

Sizce wukardaki gekildeki vikler arasindaki elektriksel kuwvet nasil bir kuwettir?
Coulamb Kanununu giz dniine alarak elektriksel kuvwetin bilyikiigini hesaplayiniz.

Y¥ukaridaki yiikler arasindaki elektriksel kuvweti buldunuz. Simdi bu yiikler arasindaki
iligki lizerinde box dedigiklikler waparak ik durumlar ile kiyaslamak istiyvoruz, A gadidaki verilen
durumlar igin kuwetin nasil dediztigini bulabilie misiniz?

Buldujunuz gaziimlerin yarna ilk durumla verilen durumu kiyasloyan gekillerini de giziniz.

S
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S
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* 1. d uzakhfi sabit kalirsa ve q; yiikinin dederi +2q olursa elektriksel kuvvet F' in dederi nasil

dediir?

* 2. qu ve quydiklerinin dederleri sabit kalie (q.=+q v q:=-q) ve d umakhi) 3d" ye gkarsa

elektriksel kuwwet F' in dederi rasil dedisir?

q: yikiiniin dederi +5q° ya ve q. yikiiniin dederi -47' v gikhifive d uzakhdinn da d# 2 kadar
azaldid1 bir durumda elektriksel kuwwet F'in dederi nasil degisir?

q; ikiinin dedari 2q'ya ve q.yiikiindn dederi -Bq' va gikhidi ve d uzakhdirn da 3d kadar
arttidi bir durumda elek triksel kuwwet F'in dederi masil dedisir?

x

Merta ba ben de
& Coulomb

Hababam sinifindan Saban’ n ddnem Gdevi inlid fizikei Charles Coulomb’ la bir roportaj
wapmak we ondan Coulamb kanunu ile ilgili bilai edinmek. Eder siz iinli fizikgi Charles Coulomb
alsaniz Saban’ a Coulomb kanununu nasil anlatirdinz?

Saban ddnem ddevi ile ilgili agadidaki sorular hazirlami bunlars sarmas) gerekivor. Ong
yardimc1 olmaniz gerekivor ana bu konuwy tam olarak Gdretebilmek: igin ne gibiyollar ide rdiniz?
Coulomb' a gare elektriksel kuyvetin tarimi nedir?

Coulomb'a gire elektriksel kuwetin formiildni nedir?

Coulomb'a gire elektriksel kuvvet nelere badlidie. Elektriksel kuvvet ve ona etkiven bilegenlerin
birimleri nedir?

Coulomb Kanunuyla ifade edilen elektriksel kuwwetlere nerelerde rastloyabiliriz ve bu kanun ne
igimize yarayabilir?

Coulomb Kanunuyla ifade edilen elektriksel kuwwet ile wyergekimi kuweeti arasinda ne agibi

benzerlikler we zithklar vardir?

Mo SRR PSR AT A TRl b Gadnn 0 BmIne WeaE, Saha

B fonupy dfredme konunnda Frkpeceding poliar ve Saban’ o aran s gecen

fonuanaiae detuiae e Ao ALIOT G aRa s gt fd g dze i fe pine odne

AT ATTLT cp ek Horer dimw ey ghaeey 2a oilhal & e F dnem dagimaltiadie,
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APPENDIX M

TEACHER WORKSHOP MANUAL

COKLU ZEKA KURAMI

(Multiple Intelligences Theory)

Bazi egitimciler, insanin zihinsel islevlerini veya performanslarini baz alip insan

.......

.....

insanlar zeki olanlar ve zeki olmayanlar olarak iki kategoriye ayrilmaktadir. Yani bireyin
zeki olup olmamasi konusunda IQ, tek ve degismez bir belirleyicidir. Dahasi, bireyler ya
dogustan zekidir ya da degildirler onlarin bu durumunu degistirmek igin yapilacak bir sey
yoktur.

Coklu Zeka Teorisi Gardner tarafindan 1983 yilinda "Frames of Mind: The Theory
of Multiple Intelligences” adli kitabinda ortaya atilmistir (Gardner, 1983). Gardner
zekay! bir kiginin bir yada birden fazla kiiltiirde deger bulan bir iriin ortaya koyabilme,
glinlik yada mesleki yasaminda karsilastigi bir sorunu etkin ve verimli bir bigimde
¢ozebilme yetenegi olarak tanimlamaktadir.

Néro-Psikolog olan Prof. Howard Gardner kaza ya da hastalik sonucu hasar gérmiis
kalacak 6lgiide birbirinden bagimsiz galisan ayri yetenekler gézlemlemistir. Buradan yola
¢ikan Gardner'e gore zekanin klasik IQ testleri ile agiklanamayacak kadar gok boyutlari
vardir. Zeka alanlari olarak adlandiriimis  olan bu boyutlar Sézel-Dil zeka, Mantik-
Matematik zeka, Gorsel-Uzaysal zeka, Sosyal zeka, Oze Déniik zeka, Miiziksel-Ritmik
zeka ve Bedensel-Kinestetik zekadir. Su siralarda Gardner doga olaylarina duyarhlik ve
dogadaki iligkileri fark edebilme yetenegini kapsayan doga zeka alanini da yeni bir zeka

alani olarak tanimlanmigtir.
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Zeka Alanlart

Sozel - Dil Zeka Alani: Bu zekasi on planda olan kisilerin isitsel yetenekleri g¢ok
gelismistir, okumay! ve yazmay: severler, kelime oyunlari oynamaktan hoslanirlar,
gelismis kelime hazneleri vardir, akici konusurlar ayrica isimler, tarihler, yerler gibi kimi
gereksiz bilgileri zihinlerinde tutarlar. Bu zeka alani kelimelerle diisiinme ve karmasik
anlamlart dili kullanarak ifade etme yetisini igerir. Yazarlar, sairler, gazeteciler ve

konusmacilar yiiksek seviyede dil zekasina sahiptirler.

Mantik - Matematik Zeka Alani: Bu zekasi 6n planda olan kisilerin matematik bilgileri ¢ok
gelismistir, problemlere bilimsel ¢6ziimler iretirler, anlamadiklari seyleri deneyerek
kesfetmeye galisirlar, kavramlar arasindaki iligkileri arastirirlar. Bu zeka alani karmasik
matematik islemleri yapmayi, 6nermeleri incelemeyi, hesap yapmayi, sayisal degerler
vermeyi mimkiin kilar. Bilim adamlari, matematikgiler, muhasebeciler, miihendisler ve

bilgisayar programcilari mantiksal-matematiksel zekaya sahiptirler.

Gorsel - Uzaysal Zeka Alani: Bu zekasi 6n planda olan kisiler sanat aktivitelerinden
hoslanirlar, resimlere ve renklere ilgi duyarlar, zihinden nesnelerin {i¢ boyutlu seklini
canlandirabilirler, harita ve grafikleri rahatga okurlar ve iyi bir yon duygular: vardir.
Denizcilerin, pilotlarin, heykeltiraglarin, ressamlarin ve mimarlarin ihtiyact olan g
boyutlu diisiinme becerisi oldukca gelismistir. Bu zeka alani ig ve dig betimlemeleri idrak
etmeyi, sekilleri yeniden yaratmayi, doniistiirmeyi ve farklhlastirmayi, objeleri uzayda

hareket ettirmeyi, grafik bilgileri olusturmayi ve g6zmeyi miimkiin kilar.

Miiziksel - Ritmik Zeka Alani: Bu zekasi 6n planda olan kisiler etrafindaki seslere gok
duyarhdir, miizikten hoslanirlar, ders calisirken veya okurken miizik dinlerler ve
gogunlukla sarki soylemekten zevk alirlar. Bu zeka alani vurgu, melodi, ritim ve
tonlamaya karsi hassas olan insanlarda belirgindir. Bestecilerde, miizisyenlerde,

enstriiman yapan insanlarda ve iyi dinleyicilerde baskin bir zekadir.

Bedensel - Kinestetik Zeka Alani: Bu zekasi on planda olan kisiler bedenlerini gok iyi

kullanirlar, spor yapmak gibi aktivitelerden hoslanirlar, taklit yetenekleri gelismistir,
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konusurken el ve kol hareketlerini siklikla kullanirlar. Atletlerde, dansgilarda,

cerrahlarda ve el sanatlariyla ugrasan insanlarda belirgindir.

Sosyal Zeka Alani: Bu zekasi 6n planda olan kisiler insanlarla bir arada olmaktan
hoslanirlar, birgok arkadaslari vardir, sosyal aktivitelere katilirlar, grup galismasiyla
daha iyi &grenirler ve baskalarinin ruh hali ve mizaglarina gére davraniriar.

Ogretmenlerde, politikacilarda, oyuncularda belirgindir.

Oze Déniik Zeka Alani: Bu zekasi 6n planda olan kisiler yalniz olmaktan hoglanirlar,
kendilerinin kuvvetli ve zayif olduklari alanlar: iyi bilirler, yalniz galismaktan hosglanirlar
ozglivenleri vardir ve bagimsizliktan hoslanirlar. Filozoflarda 6ze donik zeka gok

gelismistir.

Zekanin Ozellikleri

Coklu Zeka Kuraminin dort temel dayanagi vardir (Armstrong, 1994).

1. Her insan, gesitli zeka alanlarinin tiimiine sahiptir ve bu zeka alanlar: degisik
diizeylerde bulunabilirler.

2. Her insan, gesitli zeka alanlarindan her birini yeterli bir diizeyde gelistirebilir.

3. Cesitli zeka alanlari genellikle bir arada ve karmasik bir yapida ¢alisirlar.

4. Bir kisinin her alanda zeki olabilmesinin birgok yolu vardir.

Gardner, zekalarin kendi siraladiklariyla sinirli kalmamasi gerektigini vurgular. Fakat bu

yedisinin insan kapasitesini daha 6nceki biitiinsel teorilerden daha iyi tanimladigini

.....

insan olmanin ne demek olduguna dair genis bir tasvir yapar.

Coklu Zeka Alanlarinin Gelisimini Etkileyen Faktérler

Zekanin gelisiminde avantaj ve dezavantaj yaratan gevresel etkenler vardir.
Bunlar asagidaki gibi siralanabilir.

1- Kaynaklara ulagim sansi:
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Ornegin aile cok fakirse cocugun cesitli enstriimanlara ulasamamasi onda
Miiziksel zekanin gelisimi lizerinde olumsuz etkiye sahip olacaktir.

2- Tarihsel kiiltiirel faktorler:

Okulda matematik ve fene dayali programlar 6nemsenmiyorsa, bu durum
ogrencilerin Mantiksal - Matematiksel zekasinin geligimini zorlastiracaktir.

3- Cografi faktorler:
Kdyde yetismis bir gocugun bedensel zekasi apartmanda yetismis bir gocuga oranla daha
gelismis olabilir.

4- Ailesel faktarler:
Ressam olmak isteyen bir ¢ocugun ailesi avukat olmasini istiyorsa, bu durum gocugun Dil
zekasinin geligsimini destekleyecektir.

5- Durumsal faktorler:
Kalabalik ailede biiyiiyen bireylerin, kendi Oze Déniik zekalarini geligtirmeleri igin daha

az zamanlari olacaklardir.

Ogrencilerdeki Coklu Zeka Alanlarinin Belirlenmesi

Ogretmenler agisindan énemli bir husus, daha okuldaki ilk giinlerden gok iyi
gelismis zeka alanlarini tanimlamak ve onlarin okuldaki grenmelerinde tercih ettikleri
bu zeka alanlari yoluyla gergeklestirmelerine yardim etmektir. Bu amagla 6grencilerdeki
Coklu Zeka Alanlarinin belirlenmesinde su yéntemler kullanilabilir:

1- Ogretmen Gozlemleri

Ogretmen sinifta yaphigi gozlemlerle agagida verilmis olan kontrol listesini
kullanabilirler.

2- Veli Goriismeleri

Veliler &grencilerin sahip olduklari zeka alanlari konusunda en gok bilgi sahibi
olan kisilerdir. Bu amagla &gretim yili baslangicinda veliler Coklu Zeka teorisi ile
tanistirilip bilgi alinabilir.

3- Okul Kayitlar

Ogrencilerin daha 6nceki dosnemlerde derslerden almis olduklari notlar bu konuda
bilgi saglayacaktir.

4- Ogrencilere Sormak
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Ogrencilerin yas grubuna uygun olarak hazirlanmig bir Goklu Zeka envanteri ile

direkt 6grencilerin kendilerinden bilgi saglanabilir.

OGRENCILERDE COKLU ZEKAYI OLCMEK ICIN KONTROL LISTEST:

Ogrencinin Adi:.........ceorcerceree

Dil Zekasi

> Yas ortalamasindan daha iyi yaziyor.

» Anekdotlar anlatiyor.

» Kelime oyunlarindan hoslaniyor.

> Kitap okumaktan hoslaniyor.

» Kelimeleri dogru heceliyor.

> Dinlemeyi seviyor (hikayeler, radyo programlari).
» Yasina gore iyi bir kelime haznesi var.

» Diger ¢ocuklarla sézel iletisimi gelismis.

A\

>

>

Mantiksal-Matematiksel Zeka
Cihazlarin nasil galistigiyla ilgili sorular soruyor.
Aritmetik problemleri kafasinda gabucak ¢ozebiliyor (veya okul dncesi donemde
yasina gore ileri matematik kavramlari gelismis).
Matematik dersinden zevk aliyor (veya okul dncesi donemde saymay! ve sayilarla
ilgilenmeyi seviyor).
Matematik konulu bilgisayar oyunlarini ilgi ¢ekici buluyor(veya bilgisayar olanaklar:
yoksa diger matematik sayt oyunlarini seviyor).
Satrang gibi strateji oyunlari oynamay: seviyor(veya okul 6ncesinde 6rnegin kareleri
saymayi gerektiren oyunlar: seviyor).
Mantik bulmacalarini seviyor.
Nesneleri siniflandirmaktan hoslaniyor.
Yiiksek seviyede biligsel diisinmenin kullanildigi islemler gerektiren deneyler
yapmaktan hoslaniyor.
Yasitlarindan daha soyut ve kavramsal diisiinebiliyor.

Yasitlarina gore sebep-sonug iliskilendirmesi iyi gelismis.

Uzamsal Zeka

>

Net gérsel tasvirler yapabiliyor.
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Harita, tablo ve diyagramlari yazili metinlerden daha iyi yorumluyor.

Yasitlarindan daha fazla hayal kuruyor.

Sanat aktivitelerinden zevk aliyor.

Yasina gore gelismis figiirler gizebiliyor.

Film, slayt ve benzeri gorsel sunular: izlemekten zevk aliyor.

Yap-boz gibi gorsel aktivitelerle ugrasmaktan zevk aliyor.

Yasina gare ilging ii¢ boyutlu yapilar kurabiliyor (6rnegin LEGO binalar).

Okurken resimlerden, yazilardan gikardigindan daha fazla anlam gikartyor.

Galisma kitaplari, galisma yapraklari veya diger materyallerle ugrasmaktan zevk

aliyor.

Bedensel-Kinestetik Zeka

>

YV V VYV V¥V V V

>

>

Bir veya daha ¢ok sporla ilgileniyor (veya okul dncesinde yasina gore gelismis fiziksel
performans gosteriyor).

Bir yerde uzun siire tutuldugunda durmadan kipirdanip etrafinda geziniyor.

Diger insanlarin hareketlerini zekice taklit ediyor.

Esyalari ayirmayi ve yeniden bir araya toplamay: seviyor.

Kosmaktan, ziplamaktan zevk aliyor.

Bir el sanatinda beceri gdsteriyor (6rnegin agag isleri, dikis, mekanik) ya da gesitli
alanlarda iyi mekanik koordinasyon sergiliyor.

Kendini beden dilini kullanarak ifade edebiliyor.

Kil gibi sekillendirilebilir nesnelerle ¢calismaktan zevk alryor.

Miizikal Zeka

YV V V¥V ¥V YV VY VYV V

Dinledigi sarkilarin melodilerini hatirliyor.

Giizel bir sesi var.

Bir enstriiman galiyor veya bir koroda sark: sayliiyor.
Ritmik bir konusma ve hareket tarzi var.

Galisirken masaya ya da siraya ritmik sekilde vuruyor.
Cevresel seslere gok duyarli (6rnegin ¢atidaki yagmur sesi).
Miizik sesi duydugunda bundan hoslantyor.

Sinif disinda 6grendigi sarkilari sdyliiyor.
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Sosyal Zeka
> VYasitlariyla sosyal iliskiler kurmay: seviyor.
Dogal bir lider gibi gériiniiyor.

Problemleri olan arkadaslarina tavsiyeler veriyor.

YV V V¥V

Kliiplere, topluluklara veya diger organizasyonlara katiliyor (veya okul oncesinde
diizenli bir sosyal grubun pargasi gibi goriiniiyor).

Diger gocuklara 6gretmekten zevk aliyor.

Iki ya da daha fazla yakin arkadasi var.

Empati kurabiliyor.

YV V VY V

Diger insanlar onunla olmaktan hoslaniyorlar.

Oze Déniik Zeka

Bagimsizlik duygusu gelismis.

Yeterlilikleri ve zayifliklari konusunda gergekgi fikirleri var.
Oynamak veya ¢alismak igin yalniz birakildiginda basarili oluyor-.
Gok bahsetmedigi bir hobisi ya da ugras: var.

Kendisini iyi yonlendirebiliyor.

Tek basina galismay: baskalariyla galismaya tercih ediyor.

Ne hissettigini diizgiin bir sekilde anlatabiliyor.

Basarilarindan ve basarisizliklarindan ders aliyor.

YV ¥V ¥V ¥V ¥V V VY V V

Kendine giiveni fazla.

Goklu Zeka Teorisine Dayal Ders Planlari

Coklu Zeka Teor:isi, egitimcilerin kendi 6gretim programlarini gelistirmelerinde
bir dizi parametreler onerir. Gergekte, Coklu Zeka Teorisi egitimcilerin herhangi bir
beceriyi, konuyu, temay! veya Ggretim amacini en az yedi yol gelistirerek ele
alabilecekleri kuramsal bir gergeve sunar. Bu baglamda, ¢oklu Zeka Teorisi giinliik ders
planlarinin, haftalik inite planlarinin ve aylik veya aylik yillik femalarin tasarlanmasinda
kullanilabilecek etkili bir aragtir.

Egitimci, ders planlarina baslamadan 6nce her bir zeka alani igin asagidaki
tabloda verilmis olan sorulari; hazirlamay! planladigi temaya nasil uyarlayabilecegini

diisiinmelidir.
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Coklu Zeka Teorisi, dgrenci merkezli bir yaklasimdir. Bu durum &gretmenin
sinifin oniinde durup hig bir sekilde bilgi aktarmayacag: veya yazi tahtasini asla
kullanmayacag anlamina gelmemektedir. Gergekte, anlatim yantemi belli bir konuya giris
yaparken veya belli bir konuyu 6zetlerken ¢ok etkili olabilir. Burada 6nemli husus,

ogretmenin anlatim isine ne kadar siklikla basvurdugudur.

Mantik-Matematik

Say!1, hesap, mantik, siniflama ve

elestirel disiinkne becerilerini

Dil Bedensel
Konugmalari ya da —_ - Viicut ya da el
azilmis metinleri becerilerini ise nasil
Y ; HEDEF
nasil kullanabilirim? / \
Oze doniik Miizikal
Miizigi ya da doga
Duygulari, anilari nasil gty 9
i seslerini, melodileri
uyandirabilirim ya da ', melodi
cinmifn nnail

Sosyal Uzamsal

Ogrencileri nasil kaynastirabilir, Gorsel sekilleri hayal

grupla galistirabilir ve biyik etmeyi, renk, resim ve

honvotmoloni nnail

Sekil M. 1: Coklu Zeka Alanlari Ders Planlama Sorulari
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Pilot Calisma Sonuglari

2001-2002 Bahar dénemi iginde Sincan ilgesinde toplam 395 6grencilere Coklu
Zeka Anketi uygulanmistir. Buna gore 6grencilerin Zeka Alanlarina gore dagihmi Tablo 2’
de verilmigtir. Coklu Zeka Anketinde her zeka alanini élgen on beser madde vardir.
Sadece Sé6zel-Dil zekasini Glgmeye yanelik on dort madde vardir. Bu alan igin elde edilen
ortalama on bes soru lizerinden oranlandiginda 6grencilerin Sozel-Dil alanindaki

ortalamalari 34.3 olarak saptanmistir.

Tablo M.1: Sincan IlgesindekiLise 1. Sinif Ogrencilerinin Zeka Alani Profilleri

Madde Aritmetik
Say!si N Ortalama
TSOZEL 14 395 32.0(34.3)

TMATEMATIK 15 395 349
TOZEDONUK 15 395 347
TGORSEL 15 395 36.6
TMUZIK 15 395 356
TBEDENSEL 15 395 351
TSOSYAL 15 395 36.6

.....

ortalamalara sahiptir. Ancak biraz daha dikkatle incelendiginde 6grencilerin
ortalamalarinin en diisiik oldugu ilk iig zeka alani soyledir:

1. Sozel-Dil Zeka Alani

2. Oze Déniik Zeka Alani

3. Mantik-Matematik Zeka Alani
Bu durum &grencilerin 6grenme esnasinda bu zeka alanlarina diger zeka alanlarina gére
daha az basvurduklarini géstermektedir. Ya da diger bir ifade ile eger bir konu
ogretilirken bu zeka alanlarina yonelik aktiviteler kullanilirsa bu 6grencilerin daha zorluk
gekecegini gosterir.

Su anda gegerli olan egitim sistemimizde daha gok ise Sozel-Dil ve Mantik-
Matematik Zeka Alanlarina yanelik aktiviteler kullanilmakta ve dahasi sinavlarda da bu

zeka alanlarinda iyi olan 6grencileri kayirmaya yoneliktir.



275

Calismanin Amact:

Calismanin amaci, Coklu Zeka Kuraminin 6grencilerin fizik basarilarina etkisinin
saptanmasidir. Bu amaca yonelik olarak Sézel-Dil, Mantik-Matematik, Gorsel- Uzaysal ve
Sosyal Zeka Alanlarina yonelik aktiviteler hazirlanmistir. Gorsel- Uzaysal ve Sosyal Zeka
Alanlari Sincan ilgesindeki Lise 1. sinif 6grencilerinin en iyi olduklari zeka alanlaridir.
Sozel-Dil ve Mantik-Matematik Zeka Alanlari ise egitim sistemimizde kayrilmakta olan
zeka alanlari oldugu igin segilmistir. Ogrencilerin en iyi olduklari zeka alanlarini
kullandiklarinda fizik dersinde daha basarili olacaklari ve hep olumsuz tutum
sergiledikleri fizik dersine kars: tutumlarinin da degisecegi diisiiniilmistiir. Bu amagla
ogrencilerin oncelikle zeka alanlari belirlenecek daha sonra 6grenciler belirlenen bu zeka

alanlarina gére gruplara ayrilacaktir.

Bu Calisma Igin Hazirlanmig Ders Planlarinin Uygulanisi Sirasinda Dikkat Edilecek
Durumlar:

Ders planinin iginde sirasi ile neler yapilacagi verilmistir. Buna gére dikkati
gekme ve konu agiklamasi yapildiktan sonra gretmen sinifi daha 6nceden tespit edilmis
listeye gére grubalara bélecektir. Kimin hangi grupta olacagi arastirmact tarafindan
onceden Ggretmene verilecektir. Dort fakh gruba yonelik aktiviteler mevcuttur. Bu
gruplar soyledir: Gorsel grup, Matematiksel grup, Sozel grup ve Sosyal gruptur.

Sinif gruplara ayrildiktan sonra ¢alisma yapraklari dagitilir. Ogrencilere verilmis
olan ¢alisma yapraklarinda gruplari ilk bakista tanimak igin bazi semboller kullanilmistir.
Bu semboller kisaca soyledir:

® Can gergeveli ve sag list kdsesinde G isareti olan galisma yaprag: Gorsel gruplar
igin,
e Ugur bocegi cergeveli ve sag list kosesinde M isareti olan galisma yapragi

Matematiksel gruplar igin,

¢ Kalem gerceveli ve sag list késesinde D isareti olan ¢alisma yapragi Sozel gruplar
igin,
¢ Adam gergeveli ve sag list kosesinde S isareti olan ¢alisma yapragi Sosyal gruplar

igindir.
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Ogrenciler kendilerine verilmis olan ¢alisma yapraklarindaki yénergelere uyarak
aktiviteleri yapacaklardir. Ogretmen, 6grenciler aktiviteler yaparken sinifta biitiin
gruplarla iletigim halinde olacak ve onlari yonlendirecektir.

Biitiin gruplar birinci aktivitelerini yaptiktan sonra Ggretmen sirasiyla biitiin
gruplardan sonuglari sinifla paylasmalarini isteyecektir. Ders planlarinda, her gruba
verilen ¢alisma yapragindaki akftiviteler verildikten sonra o aktivitele ilgili 6grenciden
beklenen cevap &érnegi verilmistir. Ogretmen, her etkinligin sonunda grup sonuglarini

aldiktan sonra ders planlarinda verildigi sekilde toparlama yapacaktir.
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APPENDIX N

DESCRIPTIVE RESULTS RELATED TO THE STUDENTS’ BELIEFS ABOUT

TREATMENT QUESTIONNAIRE

Table N.1 Students’ Frequencies And Percentages About The Effects Of MI Based

Instruction On Their Interest Towards Physics And On Their Physics Achievement

Effects of MI based lessons

On Interest Towards On Physics Achievement
Physics
Frequency  Percent Frequency Percent
e Positive 108 73.0 96 64.9
e Negative 7 4.7 7 4.7
e Neutral 29 19.6 41 27.7
N 144 97.3 144 97.3
Missing 4 2.7 4 2.7
Total 148 100.0 148 100.0

Table N.2 Students’ Preference Between MI based Instruction And Traditional
Method

Frequency Percent
e MI based Instruction 102 68.9
e Traditional Method 31 20.9
e Neutral 11 7.4
N 144 97.3
Missing 4 2.7

Total 148 100.0
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Table N.3 Frequencies And Percentages Of Characteristics Liked By Students In MI

Based Instruction

Characteristics Liked By Students In MI Based Instruction Frequency Percent

e  Group study 36 24.3
e Activities 22 14.9
e Experiments 6 4.1

e Having opportunity to complete missing parts in 3 2.0

activities

¢ Everything in MI based instruction 59 39.9
¢ Nothing in MI based instruction 7 4.7

e  Group study and Activities 2 1.4

¢  Group study and Experiments 3 2.0

e Activities and Experiments 2 1.4

e Activities and to share products with the class 1 0.7

N 141 95.3
Missing 7 4.7

Total 148 100.0
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Table N.4 Frequencies And Percentages Of Characteristics Disliked By Students In

MI Based Instruction

Characteristics Disliked By Students In MI Based

Instruction Frequency Percent

¢ Loud Noise 18 12.2
e To be grouped with unwanted students 10 6.8
¢ Insufficient contribution of some group members 11 7.4
e QOver contribution of some group members 3 2.0
e  Sharing products with the class 6 4.1
e Nothing disliked exists in MI based lessons 63 42.6
¢ Content is boring 3 2.0
¢ Disliking from activities 9 6.1
¢ Disliking from group study 4 2.7
¢ Loud Noise and insufficient contribution of some 1 0.7
group members

¢ Loud Noise and get bored in MI lessons 1 0.7
Total 129 87.2
Missing System 19 12.8

148 100.0
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Table N.5 Comparison of MI Based Instruction with Traditional Method explaining

the properties of MI based instruction

Comparison of MI Based Instruction with Traditional

Method Frequency Percent
e MI based lessons are enjoyable, pleasant, colorful than 48 32.4
T.M.

¢ [ can understand better via MI based lessons than T.M. 23 15.5
e MI based lessons are based on activities w.r.t. T.M. 8 54
e Active involvement of students in MI based lessons 13 8.8
w.r.t. T.M.

e Learning is permanent via MI based lessons than T.M. 5 34
e [ like MI based lessons than T.M. 7 4.7
e Icouldn’tlearn in MI lessons w.r.t. T.M. 11 7.4
e ] can understand physics and it is enjoyable in MI 4 2.7

based lessons w.r.t. T.M.
e Active involvement of students and enjoyable in MI 1 0.7

based lessons than T.M.

¢ Enjoyable and I like of students in MI based lessons 1 0.7
than T.M.

® [ can understand in MI based lessons and it is activity 1 0.7
based than T.M.

e ] can understand in MI based lessons and there is 1 0.7

active involvement of students in MI based lessons than

T.M.

e MI based lessons are activity based and there is active 2 1.4
involvement than T.M.

e [ can understand in MI lessons and there is active 1 0.7
involvement and enjoyable than T.M.

e | can understand in MI based lessons and there is 1 0.7

active involvement and learning is permanent than T.M.
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Table N.5 continued

¢ [ can understand in MI based lessons and it is 1 0.7
enjoyable and I like MI based lessons than T.M.

Total 128 86.5

Table N.6 Comparison of MI Based Instruction with Traditional Method explaining

the properties of traditional instruction

Comparison of MI Based Instruction with Traditional

Method Frequency  Percent
e Traditional lessons are quiet, boring and 42 28.4
monotonous

¢ In Traditional lessons, physics is incomprehensible 19 12.8
¢ In Traditional lessons, we only solve problems 13 8.8
¢ In Traditional lessons, students involved actively 11 7.4
¢ In Traditional lessons, learning is not permanent 5 3.4
¢ [ hate from physics in traditional lessons 7 4.7
¢ In Traditional lessons, physics is enjoyable 5 34
e In Traditional lessons, physics is comprehensible 9 6.1
¢ In Traditional lessons, physics is boring and I don’t 5 3.4
understand

e In Traditional lessons, physics is boring and students 1 0.7
don’t involved actively

¢ In Traditional lessons, physics is boring and I hate 1 0.7
from physics

¢ In Traditional lessons, I don’t understand physics 1 0.7
and we only solve problems

¢ In Traditional lessons, I don’t understand physics 1 0.7
and students don’t involved actively

e In Traditional lessons, we only solve problems and 2 1.4

students don’t involved actively
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Table N.6 continued
e In Traditional lessons, physics is boring, and I don’t 1 0.7
understand physics and learning is not permanent
¢ In Traditional lessons, physics is boring and I don’t 1 0.7
understand physics and I hate from physics
Total 124 83.8
Missing System 24 16.2

148 100.0
Table N.7 Effects of MI based lesson plans on the students

Frequency Percent

e MI based lessons increased my interest towards 24 16.2
physics
* my self confidence 5 34
e developed my study skills 5 3.4
¢ developed communicational skills in group 28 18.9
¢ developed my understanding capability 22 14.9
® has no effect on me 17 11.5
e developed the skills based on activities 15 10.1
e MI based lessons increased my interest towards 4 2.7
physics and developed communicational skills in group
e MI based lessons increased my interest towards 4 2.7
physics and understanding capability
e MI based lessons increased my interest towards 1 0.7
physics and developed my skills based on activities
e MI based lessons increased my self confidence and 1 0.7
communicational skills in group
e MI based lessons increased my self confidence and my 1 0.7

understanding capability
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Table N.7 continued
e MI based lessons developed the relationship in group 2 1.4

and increased my understanding capability

e MI based lessons increased understanding capability 2 1.4
and developed my skills based on activities
e MI based lessons increased my interest towards 1 0.7

physics and my self confidence and developed my study

skills

e MI based lessons increased my interest towards 2 1.4
physics and my understanding capability and developed

my skills based on activities

Total 134 90.5
Missing System 14 9.5
148 100.0

Table N.8 Positive effects of MI based instruction on the classroom with respect to

students’ observations

Frequency Percent

e MI based lessons increased most of the students 42 28.4

interest towards physics lessons

e By MI based lessons relationships in the classroom was 3 2.0
developed
e In MI based lessons, we all enjoyed from physics 7 4.7
e By MI based lessons relationships in groups was 11 7.4
developed
e In MI based lessons, most of the students understand 8 5.4

physics



Table N.8 continued

e In MI based lessons, students actively involved in
lesson

e MI based lessons increased most of the students’
interest towards physics lessons and developed the
relationships in groups

e MI based lessons increased most of the students
interest towards physics lessons and they understand
physics

e MI based lessons increased most of the students
interest towards physics lessons and they involved actively
in lessons

e By MI based lessons relationships in groups was
developed and students enjoyed in lessons

¢ In MI based lessons students enjoyed and they involved
actively in lessons

e By MI based lessons relationships in groups was
developed and students are involved actively in lessons

e In MI based lessons, most of the students understand
physics and they involved in lessons actively

e MI based lessons increased most of the students
interest towards physics lessons and developed
relationships in groups and students understand physics in
lessons

Total

Missing System

27

112
36
148
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18.2

1.4

0.7

34

1.4

0.7

0.7

0.7

0.7

75.7
24.3
100.0
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Table N.9 Negative effects of MI based instruction on the classroom with respect to

students’ observations

Frequency Percent

e In MI based lessons, there is noise 10 6.8
e In MI based lessons, there is problems in group 1 0.7
¢ In MI based lessons, some students get bored 4 2.7
Total 15 10.1
Missing System 133 89.9
148 100.0

Table N.10. Students’ additional words about MI based instruction

Frequency Percent

e MI based lessons should go on. 17 11.5
¢ In MI based lessons, there is high increase on my 1 0.7

interest toward physics

e In MI based lessons, everything is enjoyable 12 8.1

e Please don’t let groups randomly 3 2.0

e Thanks 18 12.2
¢ In MI based lessons, my self confidence was 1 0.7

developed

e [ didn’t like from MI based lesson plans 2 1.4
Total 54 36.5
Missing System 94 63.5

148 100.0
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Table N.11 Pearson Chi-Square analysis for the method related part of the

observation checklist

Pearson
Chi-Square

1. Is there a group studying the class? 0.00

2. Are there posters on the walls created by the students? 0.00

3. Is the class grouped with respect to the pre-determined 0.00

Multiple Intelligences dimensions?
4. Do the groups from four intelligence dimensions exist 0.00
in the class?
5. Do the working sheets delivered with respect to the 0.00
students’ intelligence dimensions?
6. Were the activities of groups prepared with respect to 0.00
their intelligence dimensions?
7. Does the teacher gain students’ attention to the lesson? 0.00
8. Does the teacher make an introduction before starting 0.03
lesson?
9. Do the color papers for the activities distributed to the 0.00
class?

10. Do the color pencils and pens distributed to the class? 0.00

11. Does the teacher give opportunity to the students to 0.00
share their products with the class at the end of each activity?

12. Does the teacher help students to learn with the 0.00

multiple intelligences based examples while sharing the

students their products?




APPEDIX O
RAW DATA
Students Group GPA Gender Age Pre Pre Post Post
ATCL MCPA ATCL MCPA
1 1 1 1 186 81 3,06 99 6
2 1 2 2 205 65 ,00 77 3
3 1 2 2 203 38 2,00 107 1
4 1 1 2 199 85 2,00 81 8
5 1 2 1 188 66 3,06 55 2
6 1 2 2 187 59 3,00 69 4
7 1 3 1 192 61 3,06 40 2
8 1 1 1 185 86 ,00 101 5
9 1 1 2 176 83 3,06 76 7
10 1 2 1 178 101 3,06 101 2
11 1 4 1 176 81 2,00 103 7
12 1 2 1 173 77 3,00 110 5
13 1 2 2 182 87 3,06 78 3
14 1 1 1 181 79 3,06 99 5
15 1 3 1 183 66 3,06 56 6
16 1 3 2 180 87 3,00 95 3
17 1 1 1 185 86 1,00 87 2
18 1 3 1 173 77 2,00 79 4
19 1 2 1 179 76 2,00 97 5
20 1 2 2 182 63 3,06 78 5
21 1 1 2 181 79 3,06 98 2
22 1 2 1 181 76 3,06 105 5
23 1 1 2 177 55 1,00 51 2
24 1 4 1 181 79 3,06 113 1
25 1 2 2 173 82 4,00 78 3
26 1 0 2 185 68 ,00 49 6
27 1 0 2 192 63 3,06 53 2
28 1 1 2 183 82 ,00 118 4
29 1 1 1 180 85 1,00 86 4
30 1 2 2 175 76 2,00 110 4
31 1 4 1 177 85 3,06 99 8
32 1 1 1 176 75 3,00 84 9
33 1 1 1 172 75 1,00 72 3
34 1 2 1 176 85 3,00 88 7
35 1 1 2 181 79 3,06 87 1
36 1 1 2 186 73 1,00 48 2
37 1 1 2 189 62 5,00 84 5
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