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ABSTRACT 

 

 

THE EFFECT OF MULTIPLE INTELLIGENCES BASED INSTRUCTION 

ON STUDENTS’ PHYSICS ACHIEVEMENT 

 

Gürçay, Deniz 

 

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

Supervisor: Assist. Prof. Dr. Ali Eryılmaz 

 

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 
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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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ÖZ 

 

 

ÇOKLU ZEKAYA DAYALI Ö�RET�M�N Ö�RENC�LER�N 

F�Z�K BA�ARILARINA ETK�S� 

 

Gürçay, Deniz 

 

Doktora, Orta Ö�retim Fen ve Matematik Alanlar Bölümü 

Tez yöneticisi: Yar. Doç.Dr. Ali Eryılmaz 

 

Kasım 2003, 293 sayfa 

 

Bu çalı�manın ana amacı Çoklu Zeka Teorisine dayalı ö�retimin dokuzuncu 

sınıf ö�rencilerinin fizik ba�arılarına etkisinin geleneksel ö�retime göre 

kar�ıla�tırılmasıdır. Bu çalı�mada ölçüm araçları olarak Çoklu Zeka envanteri, 

“Coulomb Kanunu” konusuna kar�ı tutum ölçe�i, “Coulomb Kanunu” konusunda 

çoktan seçmeli fizik ba�arı testi ve çoklu zekaya dayalı fizik ba�arısı puan cetveli 

kullanılmı�tır. 

Bu çalı�ma 268 devlet lisesi dokuzuncu sınıf ö�rencisi ile Sincan ilçesinde 

2002-2003 bahar sömestrinde gerçekle�tirilmi�tir. Çalı�mada iki ö�retmen ve onların 

sekiz sınıfı yer almı�tır. Çoklu Zeka envanteri, “Coulomb Kanunu” konusuna kar�ı 

tutum ölçe�i ve “Coulomb Kanunu” konusunda çoktan seçmeli fizik ba�arı testi 
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deney ve kontrol gruplarına ön-test olarak uygulanmı�tır. Deney gruplarında Çoklu 

Zekaya dayalı ders planları i�lenmi�tir. Deney gruplarındaki ö�renciler en kuvvetli 

oldukları zeka alanlarına göre Sözel/Dil, Mantık/Matematik, Görsel/Uzaysal ve 

Sosyal zeka alanlarında gruplara ayrıldılar . Kontrol grubunda ise geleneksel ö�retim 

metodu kullanılmı�tır. Üç haftalık uygulama sonrasında bütün gruplardaki 

ö�rencilere aynı testler son-test olarak verilmi�tir. Deney gruplarında son uygulama 

haftasında çoklu zekaya dayalı fizik ba�arısı da ölçülmü�tür.  

Veriler, SPSS paket programı ile çok yönlü varyans analizi (MANCOVA) 

kullanılarak analiz edilmi�tir. Çalı�manın sonuçlarına göre, Çoklu Zekaya dayalı 

ö�retimin ö�rencilerin “Coulomb Kanunu” konusundaki fizik ba�arılarına geleneksel 

ö�retime göre anlamlı bir etkisi oldu�u fakat “Coulomb Kanunu” konusuna kar�ı 

fizik tutumlarına anlamlı bir etkisinin olmadı�ını göstermi�tir. 

 

Anahtar kelimeler: Fizik E�itimi, Coulomb Kanunu, Çoklu 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  
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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 
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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 
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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).  

 

 

 

 

 

 

 

 

 

 

 

 

 

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

state Sf of improved intellectual performance. To investigate this process 

systematically, Reif says that following questions should be answered (1986, p.48): 

• What does the student know and how does the student 

think when in the initial state Si 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 

Sf? 

• What learning and teaching process    Si             Sf takes 

the student from the initial state to the final state? 

• 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. 
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b. It is reasonably easy to learn something that matches or extends an exiting 

mental model. 

c. It is 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 
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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. 
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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, 

• offer students diversity in how they show what they have learned (teachers 

broaden their assessment literacy), 

• 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 

20th 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 

I.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): 

• 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). 

• 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. 

• 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 IQ.  

 

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). 

• 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. 

• Intelligences usually work together in complex ways. These intelligences are 

located in different areas of the brain and can either work independently or 

together. 

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

• Each person has a different intellectual composition. 
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• 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 MI 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: MI 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 (A�çı, 2003; Co�kungönüllü; 

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. 

Co�kungönüllü (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. 

A�çı (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? 

• Is there any correlation between performances in different activities? 

• 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: i) 

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). 

2. 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). 

3. 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 (A�çı, 2003; Co�kungönüllü, 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 

 

School Names 

Number of ninth 

grade Classrooms 

 

Class Size 

Total Number of 

ninth graders 

Sincan Lisesi 27 ~ 40 ~ 1080 

Sincan �bni 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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3.2 Variables 

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 

 

Variables 

Dependent/ 

Independent 

Continuous/ 

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 

physics GPA 

Independent Continuous Question in pretest MI 

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 Ta�lıdere (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.  

Ta�lıdere (2002) reported reliability of this attitude scale as 0.93. After 

adapting the Ta�lıdere’ 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 & Çakmak, 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 lise1 books were searched (e.g. Bilgin, 1992; Bolat, 

2002; Özdemir & Aras, 2002; Öztürk, 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 Çankaya. 

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 

 r 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 I.  

 

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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Table 3.7 Research design of the study 

 
 
 
 

 
O 
Pretest for, 
 

 
X 
Treatment: 
 

 
O 
Posttest for, 
 

Experimental group 
 
Random selection of 
four classes to  
Experimental Group 
 
 
Time duration 

 
 
* MI Inventory 
* ATCL 
* MCPA 
 
 

One-week 

 
 
Multiple 
Intelligences 
Based 
Lesson Plans 
 
Three weeks 

 
 
* MI Inventory  
* ATCL 
* MCPA 
* MIbPA 
 

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. 
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• 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 

intelligences theory”, “multiple intelligences”, “MI”, “Gardner’ eight intelligences”, 
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“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, YÖK 

database (for the master thesis and doctoral thesis), Hacettepe E�itim Dergisi, E�itim 

ve Bilim, Ça�da� E�itim, MEB Dergisi and Fen Bilimleri E�itimi Konferansları 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 (Ta�lıdere, 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 
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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 

MANCOVA 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 MANCOVA 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 

 X1 = prior physics GPA 

1st X2 = pretest scores of the ATCL 

 X3 = pretest scores of MCPA 

A 

(Covariates) 

 

 X4 = missing data 

  B 

(Group membership) 2nd X5 = methods of teaching  

 X6 = X1*X5 

3rd X7 = X2*X5 

AxB 

(Covariate* group 

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, η2 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 A�çı, 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 

Deviation 

11.32 16.88 12.79 16.61 12.04 16.81 

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 0 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 

Deviation 

1.39 2.10 1.40 1.70 1.39 2.04 

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 35.42 34.36 34,80 

Standard 

Deviation 

5.15 5.39 4.50 5.20 4.89 5.32 

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 

Deviation 

4.26 3.94 4.15 4.19 4.26 4.09 

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 

Deviation 

3.89 3.88 4.00 4.47 3.95 4.17 

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 

Deviation 

4.06 3.84 4.12 4.66 4.08 4.23 

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 35.42 

Standard 

Deviation 

5.83 6.07 4.57 4.88 5.27 4.17 

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 

Deviation 

3.78 4.00 4.06 4.97 3.90 4.46 

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 

Deviation 

4.62 4.85 4.59 4.78 4.63 4.81 

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 (0=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 
on the ATCL 

Equal Variances 
assumed  

4.37 .037 .112 

 Equal Variances 
not assumed 

  .030 

 

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 
on the MCPA 

Equal Variances 
assumed  

3.12 .079 .024 

 Equal Variances 
not assumed 

  .053 

 

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 

ATCL 

Posttest Scores of the 

MCPA 

Prior physics GPA                  .223**                .243** 

Gender -.005 .050 

Age .024 .118 

Pretest scores of the ATCL                   .500** .104 

Pretest scores of the MCPA -.068                .174** 

* * 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 R2 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 .277 
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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 

GPA 

Pretest scores of 

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'  

Lambda 

F Hypoth. 

df 

Error df Sig. Eta 

Squared 

Observed 

Power 

Prior phys. 

GPA 

0.94 8.02 2.0 260.0 .000 0.058 0.955 

Pretest of 

ATCL 

0.74 45.76 2.0 260.0 .000 0.260 1.000 

Pretest of 

MCPA 

0.96 5.03 2.0 260.0 .007 0.037 0.813 

Premiss. 

ATCL 

0.98 2.19 2.0 260.0 .115 0.017 0.444 

Premiss. 

MCPA 

0.99 0.92 2.0 260.0 .401 0.007 0.208 

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 

(λ= 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 

Variable 

df F Sig. Eta 

Squared 

Observed 

Power 

PSTATCL 6 19.4 .000 0.309 1.00 Corrected Model 

PSTMCPA 6 11.3 .000 0.206 1.00 

PSTATCL 1 17.5 .000 0.063 0.99 Intercept 

  PSTMCPA 1 2.7 .102 0.010 0.37 

PSTATCL 1 8.5 .004 0.032 0.83 Prior phys. GPA 

PSTMCPA 1 7.9 .005 0.029 0.80 

PSTATCL 1 88.6 .000 0.253 1.00 PREATCL 

  PSTMCPA 1 3.9 .048 0.015 0.51 

PSTATCL 1 2.2 .141 0.008 0.31 PREMCPA 

  PSTMCPA 1 7.8 .006 0.029 0.79 

PSTATCL 1 0.4 .555 0.001 0.09 PREMISSATCL 

  PSTMCPA 1 4.1 .044 0.015 0.52 

PSTATCL 1 1.8 .176 0.007 0.27 PREMISSMCPA 

  PSTMCPA 1 0.01 .939 0.000 0.05 

PSTATCL 1 3.9 .051 0.015 0.50 DESIGN 

  PSTMCPA 1 32.2 .000 0.110 1.00 

PSTATCL 261     Error 

  PSTMCPA 261     

PSTATCL 268     Total 

  PSTMCPA 268     

PSTATCL 267     Corrected Total 

  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 

Experimental 82.70 PSTATCL 

Control 79.20 

Experimental 4.63 PSTMCPA 

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. 

Students 

MIbPA w.r.t 

Researcher 

Total MIbPA  

 

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. 

Students 

MIbPA w.r.t. 

Researcher 

MIbPA w.r.t. Researcher .66**  

Total MIbPA  .90** .92** 

** 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 

MIbPA 

Posttest scores on 

MCPA 

Posttest scores on MCPA .14  

Posttest scores on ATCL    .32** 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/ 

Spatial 

intelligence 

Dimension 

 

Interpersonal 

Intelligence 

Logical/ 

Mathematical 

Intelligence 

Verbal/ 

Linguistic 

Intelligence 

 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 

percentages 

Control group’s 

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 

percentages 

Control group’s 

percentages 

 Yes Partially No Yes Partially No 

The teacher has a friendly 

relationship 

50 43.8 6.3 56 31.3 12.5 

The teacher gives 

reinforcement 

31.3 50 18.8 25 43.8 31.3 

The teacher gives opportunity 

to the students to join the 

lesson 

93.8 - 6.3 - 25 75 

 

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 

percentages 

Control group’s 

percentages 

 Yes Partially No Yes Partially No 

Do the students eager to 

learn in lesson? 

93.8 - 6.3 - 100 - 

Do the students involve in 

lesson? 

93.8 - 6.3 - 25 75 

 

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 

percentages 

Control group’s 

percentages 

 Yes No Partially Yes No Partially 

Is the method conducted in the 

lesson student centered? 

87.5 12.5 - - - 100 

Is there material needed for MI 

lesson plans? 

100 - - - - 100 
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Some of the items in the fourth part were examined with Pearson Chi-Square 

analysis. Items of the fourth part were as following: 

1. Is there a group studying the class? 

2. Are there posters on the walls created by the students? 

3. Is the class grouped with respect to the pre-determined Multiple Intelligences 

dimensions? 

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

5. Do the working sheets delivered with respect to the students’ intelligence 

dimensions? 

6. Were the activities of groups prepared with respect to their intelligence 

dimensions? 

7. Does the teacher gain students’ attention to the lesson? 

8. Does the teacher make an introduction before starting lesson? 

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

10. Do the color pencils and pens distributed to the class? 

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

class at the end of each activity? 

12. 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. 

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

posttest scores of the MCPA. 

3. 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. 

4. The mean of the ATCL scores increased very little for the experimental groups. 

However, it decreased very little for the control groups.  

5. 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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6. 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. 

7. 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. 

8. 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. 

9. AIDC mean scores were approximately same for all intelligence dimension. 

10. 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.  

11. 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 MANCOVA 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 
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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 



 

112 

and pink. Since each group called with a color name the students did not know their 

strongest intelligences.  

Co�kungönüllü (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 A�çı 

(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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1. 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. 

2. 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.  

3. 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.  

4. 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. 

5. 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”. 

6. 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. 

7. 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 D 

MULTIPLE INTELLIGENCES BASED PHYSICS ACHIEVEMENT (MIBPA) 

RUBRICS 

�
������ �� �	�� �
�
��
�������� ��������	
���� 
�
� 
��

 

�

�

��������

��������������

�
 �

�
!�

�
"�

�
#�

��$���%�&��$�$�'��(��'�(��
%��'�)'��������)�'�����
�$**�)������)�'��(���
�)������'�+'��,���,��(��
�����,���'-'�(������)�%'����
,�)���.'�
�

/ '-�%'�'�'��(��
�('����'0�

��(�1�� �)����'�
,�23��30�

!�)����'�
,�23��30�

"�)����'�
,�23��30�

��$���%�&��$�$�'��(��'�(��
%��'�)'��������)�'�����
�$**�)������)�'��(���
�)������'��%'�'����'�'�+'��,��
�,��(�������,���'-'�(���
����)�%'����,�)���.'�
�

/ '-�
,�23����30�,��
(����(�1�� �
)����'�
-456��60�

!�)����'�-456��60� "�)����'�
-456��60�

/ �2�'�)���
-456��60�

��$���%�&��$�$�$��)��3�3�3��
+'��,���,��(�������,���
'-'�(������)�%'����,�)���.'�

���3��
,�23����30�,��
(��)�������
,���30��
�

���3��!����'����
,�23��30�

���3��*������6��
%'�����'����
,�23��30�

���3������6��'���
)����������
*��'��'0�

��$���%�&��$�$�$��
����6�6�6�+'��,���,��(��
�����,���'-'�(������)�%'����
,�)���.'�

/ '-�%'��0�,�
,�23����30�,��
(��)�������
,���30�
�

7���6���'�'����'����
'��(���('��'0�

7���6��%'��
���'����'��(��
�('��'0�

7���6��)���
(�.�$�'��(��
�('��'0�


�'�,6������3�(��'�
����)�'������$**�)������'�8'�'�
2��%������'�-45�%'����*��
,�5���������)�%'�����

/ '-%'�'�
-456����'0�
,��(����(�1��
 �)����'�
-456��60�
�

!�)����'�-456��60� "�)����'�
-456��60�

/ �2�'�)���(�.�$�
-456��60�

9 -�,6������3�(��'�
����)�'������$**�)������'�8'�'�
2��%���'�-45�%'����*��
,�5���������)�%'����

��%')�,6���
�)�'��(���
�$**�)����
)��3�����30�

�)�'��(���
����)�'�����
�$**�)���'��
%6,6��6.6�
+���2����30�

��%')�,6����)�'�
�(���
�$**�)���'��
)�2���3�,�23��30�


0����+�)��35�
)������$-�
%$�$��$0�*��
%'�'����'�(���
,�53��30�
�



 

138 

 

 

 

������ �� �	���
�
���&�:�� ��	��:
�;� ��� ��������	
���� 
�
� 
� 

 

�

��������

��������������

�
 �

�
!�

�
"�

�
#�

���30��(��8�����'�(�.�$�
�$�����%'����,�)���.'�

/ '-�
,�23����30�

� ������+�)����3�
-�����5���

� ������+�)����3�
�5<�

� ������+�)��3�
+�����+�����
+'-�,����

��$���%����$�$�'���'�8'�'�
)��'����'��$�����%'����
,�)���.'�

/ '-�
,�23����30�

���'�����
�$����3�3�����'�'=6-�
+�)��,�23��30�

���'�����
�$����3�3�����%'��
+�)��,�23��30�
�

���'�����)���
(�.�$�
�$����3��30��

���30���3����'>'����'.'� / '-�
,�23����30�

���30���*��������
���������
%��5�)'��'0��

���30���-����5�
��'>'����'��
'-�����)��

���30���
)�������
��'>'�����������
+�53�����30�

/ '��,�(���,��(�������,�(���
��$���%�&��$�$�$�
����)�%'����,�)���.'�

��$���%�
&��$�$,���
�����,��
����3�(��+'-�
%�.���)3�,����

��$���%�&��$�$,���

'��=�'�'�16����'���
%�.���)3��$�$��$0�

��$���%�
&��$�$,���-���
��,3(��%�.���)3�
�$�$��$0�����
�-3������)���
(�.'��

? �'>'����
4��������
*��'������
��$���%�
&��$�$,���-���
��,3(��%�.���)3�
�$�$��$0�*��
�-3���������
)����,�23��30�
�

���30��,3�%'��(65���'-'�(��
*���%'����,�)���.'�

/ '-�
,�23����30��

��$���%�&��$�$�
%'��(65���'-'�(���
*��'����'0�

��$���%�&��$�$�
%'��(65���'-'�(���
*��'��'0��

���30��(���
��$���%�
&��$�$�
���)3��3�'�8'�
-��'1'�%'��
(65���'-'�(���
*��'��'0<�
�



 

139 

 

 

 

;��
�� �� �	�� �
�
��
�������� ��������	
���� 
�
� 
��

 

 

 

 

�

��������

��������������

�
 �

�
!�

�
"�

�
#�

��$���%�&��$�$�'��(��'�(��
%��'�)'��������)�'�����
�$**�)������)�'��(���
�)������'�84������������'��(��
�(�%'����,�)���.'�
�

/ '-�%'�'�'��(��
�('����'0�

��(�1�� �)����'�
,�23��30�

!�)����'�
,�23��30�

"�)����'�
,�23��30�

��$���%�&��$�$�'��(��'�(��
%��'�)'��������)�'�����
�$**�)������)�'��(���
�)������'��%'�'����'�84�����
�������'��(���(�%'����
,�)���.'�
�

/ '-�
,�23����30�,��
(����(�1�� �
)����'�
-456��60�

!�)����'�-456��60� "�)����'�
-456��60�

/ �2�'�)���
-456��60�

��$���%�&��$�$�$��)��3�3�3�
84������������'��(���(�%'����
,�)���.'�

���3��
,�23����30�,��
(��)�������
,���30��
�

���3��!����'����
,�23��30�

���3��*������6��
%'�����'����
,�23��30�

���3������6��'���
)����������
*��'��'0�

��$���%�&��$�$�$��
����6�6�6�84������������
'��(���(�%'����,�)���.'�

/ '-�%'��0�,�
,�23����30�,��
(��)�������
,���30�
�

7���6���'�'����'����
'��(���('��'0�

7���6��%'��
���'����'��(��
�('��'0�

7���6��)���
(�.�$�'��(��
�('��'0�


�'�,6������3�(��'�
����)�'������$**�)������'�8'�'�
2��%������'�-45�%'����*��
%$�$��84������������'��(��
�(�%'����,�)���.'�

/ '-%'�'�
-456����'0�
,��(����(�1��
 �)����'�
-456��60�
�

!�)����'�-456��60� "�)����'�
-456��60�

/ �2�'�)���(�.�$�
-456��60�

9 -�,6������3�(��'�
����)�'������$**�)������'�8'�'�
2��%����-45�%'����*��%$�$��
84������������'��(���(�%'����
,�)���.'�

��%')�,6���
�)�'��(���
�$**�)����
)��3�����30�

�)�'��(���
����)�'�����
�$**�)���'��
%6,6��6.6�
+���2����30�

��%')�,6����)�'�
�(���
�$**�)���'��
)�2���3�,�23��30�


0����+�)��35�
)������$-�
%$�$��$0�*��
%'�'����'�(���
,�53��30�
�



 

140 

 

 

�
;��
�� �� �	�� �
�
���&�:�� ��	��:
�;���� ��������	
���� 
�
� 
� 

�

�
 

 

 

 

�

��������

��������������

�
 �

�
!�

�
"�

�
#�

���)��(�������'���.3)�
�$�����%'����

/ '-������'�
��.3)�
�$����3����30�


'�������'���.3)�
�$����3��30�


�'������'���.3)�
�$����3��30�

9 -������'���.3)�
�$����3��30�

���)��(�������'�������
�$�����%'����

/ '-������'�
������
�$����3����30�


'�������'�������
�$����3��30�


�'������'�������
�$����3��30�

9 -������'�������
�$����3��30�

���)��(��0��'���$�����%'����� / '-�0��'��
�$����3����30�


'��0��'��
�$����3��30��


�'������3�0��'��
�$����3��30�


'��-���(�.'0'��
0��'��
�$����3��30�
�

���)��'�84�����
+�53���,�%'����,�)���.'�

���)��(��
84�����
45���'�����
�$����3����30�

���)��(��84�����
45���'������5�
�$����3��30��(65���
5�,3���

���)��(��84�����
45���'�����%'��5�
�$����3��30�(65���
','��

���)��(��
84�����
45���'�����','�
�$����3��30�*���
%$�����%��'��'�
%'��(65��(��
��8��'5��
�('��'0<�
�

/ �53�������2��)��'��
��'>'����'.'�

/ '-�,�2���30� ���)��(��84�����'��
-����5��$����3��30�

���)��(��
84�����'��
�$����3��30�����
��'>'����(�.'��

/ �53�������
2��)���
)�������
��'>'����
+�53�����30�
�

��$���%�&��$�$�$�
����)��(��84�����'.'�
�$�����%'����,�)���.'�

���)���*��
��$���%�
&��$�$�
����3�(��'�'0�'�
,����
�

���)�����$���%�
&��$�$�$�-����5�
�-3������)��
�

���)�����$���%�
&��$�$�$�','�
�-3������)��
�

���)�����$���%�
&��$�$�$�-���
','��-3������)��
�



 

141 

 

 

��;
��� �� �	�� �
�
��
�������� ��������	
���� 
�
� 
��
 

�

�

 

 

�

��������

��������������

�
 �

�
!�

�
"�

�
#�

��$���%�&��$�$�'��(��'�(��
%��'�)'��������)�'�����
�$**�)������)�'��(���
�)������'����)3�����
'��(�����������)�%'����
,�)���.'�
�

/ '-�%'�'�'��(��
�('����'0�

��(�1�� �)����'�
,�23��30�

!�)����'�
,�23��30�

"�)����'�
,�23��30�

��$���%�&��$�$�'��(��'�(��
%��'�)'��������)�'�����
�$**�)������)�'��(���
�)������'��%'�'����'�'�
,�5�%'����
�

/ '-�
,�23����30�,��
(����(�1�� �
)����'�
-456��60�

!�)����'�-456��60� "�)����'�
-456��60�

/ �2�'�)���
-456��60�

��$���%�&��$�$�$��)��3�3�3�
�-3���,�%'����

���3��
,�23����30�,��
(��)�������
,���30��
�

���3��!����'����
,�23��30�

���3��*������6��
%'�����'����
,�23��30�

���3������6��'���
)����������
*��'��'0�

��$���%�&��$�$�$��
����6�6�6�,�5�%'�����

/ '-�%'��0�,�
,�23����30�,��
(��)�������
,���30�
�

7���6���'�'����'����
'��(���('��'0�

7���6��%'��
���'����'��(��
�('��'0�

7���6��)���
(�.�$�'��(��
�('��'0�


�'�,6������3�(��'�
����)�'������$**�)������'�8'�'�
2��%������'�-45�%'����
,�)���.'��

/ '-%'�'�
-456����'0�
,��(����(�1��
 �)����'�
-456��60�
�

!�)����'�-456��60� "�)����'�
-456��60�

/ �2�'�)���(�.�$�
-456��60�

9 -�,6������3�(��'�
����)�'������$**�)������'�8'�'�
2��%���'�-45�%'����,�)���.'�

��%')�,6���
�)�'��(���
�$**�)����
)��3�����30�

�)�'��(���
����)�'�����
�$**�)���'��
%6,6��6.6�
+���2����30�

��%')�,6����)�'�
�(���
�$**�)���'��
)�2���3�,�23��30�


0����+�)��35�
)������$-�
%$�$��$0�*��
%'�'����'�(���
,�53��30�
�



 

142 

 

 

��;
��� �� �	�� �
�
���&�:�� ��	��:
�;���� ��������	
���� 
�
� 
� 
�
�
�

 

 

 

 

 

 

�

��������

��������������

�
 �

�
!�

�
"�

�
#�

��$���%�&��$�$�$�'���'�8'�'�
�-3��������3�)�%��(��(65���'�
����)�%'����,�)���.'�

��%��(��+'-�
%'��(65���,���
�

��%���(65���'5�
��$0)$�$��$0�*��
*��'����%'�8'���(���
%�53���3�,���30�
�

��%���(65���'�*��
��$���%����$�$�
'���'�8'�'�
�-3��������3��
%�53���3�,���30��
�

��%���(65���'�
*����$���%�
���$�$�$�)���
'��(���)���)�<�
�

� ���)�'������$**�)������
,��-��'�'��$**�)'�����3�(��'�
%��5���'��*�������3�3����3�
�4,�����
�

/ '-�%'��
%��5���'��*��
�����3�3��
%$����30�


'��)����%$��$0�� 
�'�)����%$��$0� 
6)6��
%��5���'��*��
�����3�3����3�
%$��$0�

��$���%�&��$�$�$�'���'�8'�'�
2��%���'�(65���'�%'���3��(��
-45�%'����,�)���.'�

���%����
-456����'0�

���%���(��'0����
�3���3�)��'2�
�('����'0��

���%���(��'0����
�3���3�)��'2�
�('��'0���1���
���$-���(���
%�53���3�,���30�

���%���(��
'0�����3���3�
)���)��'2�
�('��'0�*��
(�.�$����$1��
$��03��30��
�

9 -�,6������3�(��'�
����)�'������$**�)������'�8'�'�
��'>'����%'��2��%����
+�53���,�%'����,�)���.'�

/ '-%'��
2��%����
+�53�������30�

��)'*')�(��'�
2��%���'��%��5��'�
��(�1����,3����
(�.'0�'0�

��)'*')�(��'�
2��%�����%��5���
���������3�3�����
*���

��)'*')�(��'�
2��%���(���
�����3�*��
��'>'����%'��
2��%����
+�53�����30��
�

/ �53�������2��%���'�
-45�%'����,�)���.'�

/ '-�
-456����'0�

@���30�-456��60� �456��,��$�(�.�$�
'0����+�)��3�*���

����(�.�$�
-456��60��



 

143 

 

@��
	�� �� �	���
�
��
�������� ��������	
���� 
�
� 
� 

 

 

 

 

 

 

 

�

��������

��������������

�
 �

�
!�

�
"�

�
#�

��$���%�&��$�$�'��(��'�(��
%��'�)'��������)�'�����
�$**�)������)�'��(���
�)������'�%�0���%'�'���
,�5���������)�%'����
,�)���.'�

/ '-�%'�'�'��(��
�('����'0�

��(�1�� �)����'�
,�23��30�

!�)����'�
,�23��30�

"�)����'�
,�23��30�

��$���%�&��$�$�'��(��'�(��
%��'�)'��������)�'�����
�$**�)������)�'��(���
�)������'��%'�'����'�'�%�0���
%'�'���,�5���������)�%'����
,�)���.'�

/ '-�,�23����30�
,��(����(�1�� �
)����'�
-456��60�

!�)����'�
-456��60�

"�)����'�
-456��60�

/ �2�'�)���
-456��60�

��$���%�&��$�$�$��)��3�3�3��
%�0���%'�'���,�5�����
����)�%'����,�)���.'�

���3��
,�23����30�,��
(��)�������
,���30��

���3��!����'����
,�23��30�

���3��*������6��
%'�����'����
,�23��30�

���3��
����6��'���
)����������
*��'��'0�

��$���%�&��$�$�$��
����6�6�6�%�0���%'�'���
,�5���������)�%'����
,�)���.'�

/ '-�%'��0�,�
,�23����30�,��
(��)�������
,���30�

7���6���'�'�
���'����'��(��
�('��'0�

7���6��%'��
���'����'��(��
�('��'0�

7���6��)���
(�.�$�'��(��
�('��'0�


�'�,6������3�(��'�
����)�'������$**�)������'�8'�'�
2��%������'�-45����

/ '-%'�'�
-456����'0�,��
(����(�1�� �
)����'�
-456��60�

!�)����'�
-456��60�

"�)����'�
-456��60�

/ �2�'�)���
(�.�$�
-456��60�

9 -�,6������3�(��'�
����)�'������$**�)������'�8'�'�
2��%���'��-45�%'�����*��
%�0���%'�'���,�5�����
����)�%'������

��%')�,6����)�'�
�(����$**�)����
)��3�����30�

�)�'��(���
����)�'�����
�$**�)���'��
%6,6��6.6�
+���2����30�

��%')�,6����)�'�
�(���
�$**�)���'��
)�2���3�,�23��30�


0����
+�)��35�)���
���$-�
%$�$��$0�*��
%'�'����'�(���
,�53��30�



 

144 

 

@��
	�� �� �	�� �
�
���&�:�� ��	��:
�;� ��� ��������	
���� 
�
� 
� 
 

 

 

�

��������

��������������

�
 �

�
!�

�
"�

�
#�

/ �53�������2��%���'��
��'>'����'.'�

/ '-�%'��2��%����
+�53�������30�

��)'*')�(��'�
2��%���'��
%��5��'���(�1��
��,3����(�.'0�'0�

��)'*')�(��'�
2��%�����
%��5�������
�����3�3�����*���

��)'*')�(��'�
2��%���(���
�����3�*��
��'>'����%'��
2��%����
+�53�����30��

/ �53�������2��%���'�
%�0���3�������)�%'����
,�)���.'�

/ �53�������
2��%���'�
���03�3�(��'�
�'0'�'��
45���'����'�'�
('���)���������
����)��3,��<�

/ �53�������
2��%���'�
���03�3�(��'�
�'0'�'��
45���'����'�'�
('���)���������
����)��,��
-��303,�������
,�)���'5��

/ �53�������
2��%���'�
���03�3�(��'�
�'0'�'��
45���'����'�'�
('���)���������
����)��,��
-��303,���*��
�-3���������
,�)���'��

��$���%�
&��$�$�$�
���03�3�(��'�
�'0'�'��
45���'����'�'�
('���)��
�������
��'>'����%'��
-���
�-3������*��
4�������
����)�%'�',����

��$���%�&��$�$�$�%�0���
%'�'�������)�%'����,�)���.'�

��$���%�
&��$�$�$�
���03�3�(��'�
�'0'�'��
45���'����'�'�
('���)���������
����)��3,��<�

��$���%�
&��$�$�$�
���03�3�(��'�
�'0'�'��
45���'����'�'�
('���)���������
����)��,��
-��303,�������
4��������
,�)���'5��

��$���%�
&��$�$�$�
���03�3�(��'�
�'0'�'��
45���'����'�'�
('���)���������
����)��,��
-��303,���*��
4��������,�)���'��

��$���%�
&��$�$�$�
���03�3�(��'�
�'0'�'��
45���'����'�'�
('���)��
�������
��'>'����%'��
-���
4����������
����)�%'�',����

� �$2)��'�������������
����3�(��8�-������$0��,3�
��)���%'����

/ '-%'�����$0���
,�53����30�


'��16����'��%'��
���$0���
,�23��30�


'����-�16����'���
����)3��30�

:4�)�%�0�
16����*��
(�+����5���
�-3���������
,�23������
����)3��30�



 

145 

 
 

APPENDIX E 

PARENT QUESTIONNAIRE 
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APPENDIX F 

TEACHER CHECKLIST 

 

 

 



 

148 

 

 



 

149 

 
 

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 

Charged 

Matters 

 

 6 10  

 

Coulomb’s 

Force 

 

 

11, 19, 23 

 

1, 5, 8, 12, 13, 

20, 24 

 

2, 3, 4, 7, 9, 

14, 15, 16, 17, 

18, 21 

 

22 
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APPENDIX H 

 
 

TEACHERS’ BELIEFS QUESTIONNAIRE ABOUT TREATMENT 
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APPENDIX I 

STUDENTS’ BELIEFS QUESTIONNAIRE ABOUT TREATMENT 
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APPENDIX J 

 
 

OBSERVATION CHECKLIST 
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APPENDIX K 

 
 

LESSON PLAN IDEAS 

 
 
 

Logical- Mathematical 

o Outlining the material,  

o Doing statistical analysis,  

o Solving problems,  

o Creating puzzles and solving them,  

o Finding patterns,  

o Comparing and contrasting the material,  

o Classifying ideas or objects,  

o Exploring new material finding locations,  

o Making calculations,  

o Computing averages creating time sequences,  

o Using a calculator,  

o Predicting the future,  

o Creating a problem-solving guide for your subject,  

o Solving ecological problems,  

Interpersonal 

o Doing more role play and practicing empathy,  

o Using cooperative learning groups,  

o Giving feedback to others,  

o Using peer assessment,  

o Getting feedback,  

o 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. 
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APPENDIX L 

TEACHING/ LEARNING MATERIALS 

 

Lesson Plan (One Week Before The Treatment) 
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Lesson Plan for Teacher (One Week Before The Treatment) 
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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) 
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Activitity For Yellow (Verball/ Linguistic) Groups (One Week Before The 

Treatment) 
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Activitity For Green (Interpersonal) Groups (One Week Before The Treatment) 

 

 
  
 

 

 

 



 

187 

 

 



 

188 

 

First Treatment Week’s Lesson Plan 
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First Treatment Week’s Lesson Plan for Teacher 
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First Treatment Week’s Activitity For Blue (Visual/ Spatial Intelligence) Groups  
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First Treatment Week’s Activitity For Pink (Logical/ Mathematical) Groups 
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First Treatment Week’s Activitity For Yellow (Verball/ Linguistic) Groups 
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First Treatment Week’s Activitity For Green (Interpersonal) Groups 
 

 
 

 

 



 

213 

 

Second Treatment Week’s Lesson Plan 
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Second Treatment Week’s Lesson Plan for Teacher 
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Second Treatment Week’s Activitity For Blue (Visual/ Spatial Intelligence) Groups 
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Second Treatment Week’s Activitity For Pink (Logical/ Mathematical) Groups 
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Second Treatment Week’s Activitity For Yellow (Verball/ Linguistic) Groups 
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Second Treatment Week’s Activitity For Green (Interpersonal) Groups 
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Third Treatment Week’s Lesson Plan 
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Third Treatment Week’s For Teachers 
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Third Treatment Week’s Activitity For Blue (Visual/ Spatial Intelligence) Groups 
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Third Treatment Week’s Activitity For Pink (Logical/ Mathematical) Groups 
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Third Treatment Week’s Activitity For Yellow (Verball/ Linguistic) Groups 
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Third Treatment Week’s Activitity For Green (Interpersonal) Groups 
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APPENDIX M 

 
 

TEACHER WORKSHOP MANUAL 
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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 

Physics 

On Physics Achievement 

 Frequency Percent  Frequency Percent  

• Positive 108 73.0  96 64.9  

• Negative 7 4.7  7 4.7  

• 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 

• MI based Instruction 102 68.9 

• Traditional Method 31 20.9 

• 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 

• Group study 36 24.3 

• Activities 22 14.9 

• Experiments 6 4.1 

• Having opportunity to complete missing parts in  

activities 

3 2.0 

• Everything in MI based instruction 59 39.9 

• Nothing in MI based instruction 7 4.7 

• Group study and Activities 2 1.4 

• Group study and Experiments 3 2.0 

• Activities and Experiments 2 1.4 

• 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 

• To be grouped with unwanted students 10 6.8 

• Insufficient contribution of some group members 11 7.4 

• Over contribution of some group members 3 2.0 

• Sharing products with the class 6 4.1 

• 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 

group members 

1 0.7 

• 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 

• MI based lessons are enjoyable, pleasant, colorful than 

T.M. 

48 32.4 

• I can understand better via MI based lessons than T.M. 23 15.5 

• MI based lessons are based on activities w.r.t. T.M. 8 5.4 

• Active involvement of students in MI based lessons 

w.r.t. T.M. 

13 8.8 

• Learning is permanent via MI based lessons than T.M. 5 3.4 

• I like MI based lessons than T.M. 7 4.7 

• I couldn’t learn in MI lessons w.r.t.  T.M. 11 7.4 

• I can understand physics and it is enjoyable in MI 

based lessons w.r.t. T.M. 

4 2.7 

• Active involvement of students and enjoyable in MI 

based lessons than T.M. 

1 0.7 

• Enjoyable and I like of students in MI based lessons 

than T.M. 

1 0.7 

• I can understand in MI based lessons and it is activity 

based than T.M. 

1 0.7 

• I can understand in MI based lessons and there is 

active involvement of students in MI based lessons than 

T.M. 

1 0.7 

• MI based lessons are activity based and there is active 

involvement than T.M. 

2 1.4 

• I can understand in MI lessons and there is active 

involvement and enjoyable than T.M. 

1 0.7 

• I can understand in MI based lessons and there is 

active involvement and learning is permanent than T.M. 

1 0.7 
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Table N.5 continued 

• I can understand in MI based lessons and it is 

enjoyable and I like MI based lessons than T.M.  

1 0.7 

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 

• Traditional lessons are quiet, boring and 

monotonous 

42 28.4 

• 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 

• I hate from physics in traditional lessons 7 4.7 

• In Traditional lessons, physics is enjoyable 5 3.4 

• In Traditional lessons, physics is comprehensible 9 6.1 

• In Traditional lessons, physics is boring and I don’t 

understand  

5 3.4 

• In Traditional lessons, physics is boring and students 

don’t involved actively 

1 0.7 

• In Traditional lessons, physics is boring and I hate 

from physics 

1 0.7 

• In Traditional lessons, I don’t understand physics 

and we only solve problems 

1 0.7 

• In Traditional lessons, I don’t understand physics 

and students don’t involved actively 

1 0.7 

• In Traditional lessons, we only solve problems and 

students don’t involved actively 

2 1.4 
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Table N.6 continued   

• In Traditional lessons, physics is boring, and I don’t 

understand physics and learning is not permanent 

1 0.7 

• In Traditional lessons, physics is boring and I don’t 

understand physics and I hate from physics 

1 0.7 

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 

• MI based lessons increased my interest towards 

physics 

24 16.2 

• my self confidence 5 3.4 

• 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 

• developed the skills based on activities 15 10.1 

• MI based lessons increased my interest towards 

physics and developed communicational skills in group 

4 2.7 

• MI based lessons increased my interest towards 

physics and understanding capability 

4 2.7 

• MI based lessons increased my interest towards 

physics and developed my skills based on activities 

1 0.7 

• MI based lessons increased my self confidence and 

communicational skills in group 

1 0.7 

• MI based lessons increased my self confidence and my 

understanding capability 

1 0.7 
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Table N.7 continued 

• MI based lessons developed the relationship in group 

and increased my understanding capability 

2 1.4 

• MI based lessons increased understanding capability 

and                        developed my skills based on activities 

2 1.4 

• MI based lessons increased my interest towards 

physics and my self confidence and developed my study 

skills 

1 0.7 

• MI based lessons increased my interest towards 

physics and my understanding capability and developed 

my skills based on activities 

2 1.4 

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 

• MI based lessons increased most of the students 

interest towards physics lessons 

42 28.4 

• By MI based lessons relationships in the classroom was 

developed 

3 2.0 

• In MI based lessons, we all enjoyed from physics 7 4.7 

• By MI based lessons relationships in groups was 

developed 

11 7.4 

• In MI based lessons, most of the students understand 

physics 

8 5.4 

   



 

284 

Table N.8 continued 

• In MI based lessons, students actively involved in 

lesson 

27 18.2 

• MI based lessons increased most of the students’ 

interest towards physics lessons and developed the 

relationships in groups 

2 1.4 

• MI based lessons increased most of the students 

interest towards physics lessons and they understand 

physics 

1 0.7 

• MI based lessons increased most of the students 

interest towards physics lessons and they involved actively 

in lessons 

5 3.4 

• By MI based lessons relationships in groups was 

developed and students enjoyed in lessons 

2 1.4 

• In MI based lessons students enjoyed and they involved 

actively in lessons 

1 0.7 

• By MI based lessons relationships in groups was 

developed and students are involved actively in lessons 

1 0.7 

• In MI based lessons, most of the students understand 

physics and they involved in lessons actively 

1 0.7 

• MI based lessons increased most of the students 

interest towards physics lessons and developed 

relationships in groups and students understand physics in 

lessons 

1 0.7 

Total 112 75.7 

Missing System 36 24.3 

  148 100.0 
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Table N.9 Negative effects of MI based instruction on the classroom with respect to 

students’ observations 

  

Frequency 

 

Percent 

• In MI based lessons, there is noise 10 6.8 

• 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 

• MI based lessons should go on. 17 11.5 

• In MI based lessons, there is high increase on my 

interest toward physics 

1 0.7 

• In MI based lessons, everything is enjoyable 12 8.1 

• Please don’t let groups randomly  3 2.0 

• Thanks  18 12.2 

• In MI based lessons, my self confidence was 

developed  

1 0.7 

• I 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 

Multiple Intelligences dimensions? 

0.00 

4. Do the groups from four intelligence dimensions exist 

in the class? 

0.00 

5. Do the working sheets delivered with respect to the 

students’ intelligence dimensions? 

0.00 

6. Were the activities of groups prepared with respect to 

their intelligence dimensions? 

0.00 

7. Does the teacher gain students’ attention to the lesson? 0.00 

8. Does the teacher make an introduction before starting 

lesson? 

0.03 

9. Do the color papers for the activities distributed to the 

class? 

0.00 

10. Do the color pencils and pens distributed to the class? 0.00 

11. Does the teacher give opportunity to the students to 

share their products with the class at the end of each activity? 

0.00 

12. Does the teacher help students to learn with the 

multiple intelligences based examples while sharing the 

students their products? 

0.00 
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APPEDIX O 

 
 

RAW DATA 

 
 
 

Students Group GPA Gender Age Pre 
ATCL 

Pre 
MCPA 

Post 
ATCL 

Post 
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 11 
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 12 
36  1 1 2 186 73 1,00 48 2 
37  1 1 2 189 62 5,00 84 5 
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38  1 3 2 181 79 3,06 94 10 
39  1 4 2 192 80 4,00 76 5 
40  1 2 1 192 85 5,00 64 9 
41  1 2 1 194 83 6,00 95 9 
42  1 3 2 210 70 4,00 111 7 
43  1 2 2 185 85 4,00 85 7 
44  1 2 2 188 77 3,06 56 7 
45  1 1 2 182 64 6,00 76 4 
46  1 2 1 186 61 6,00 58 3 
47  1 3 2 182 75 3,06 68 7 
48  1 5 2 179 92 3,00 110 6 
49  1 2 1 172 71 ,00 56 6 
50  1 3 1 181 75 4,00 70 5 
51  1 2 1 178 67 6,00 59 3 
52  1 1 1 176 86 4,00 65 2 
53  1 1 1 181 82 3,00 67 2 
54  1 5 2 177 72 4,00 61 9 
55  1 2 1 182 67 6,00 48 4 
56  1 4 2 177 94 5,00 62 9 
57  1 4 1 191 57 3,06 71 5 
58  1 0 2 181 76 4,00 47 2 
59  1 2 1 176 80 3,06 48 4 
60  1 3 2 178 88 2,00 110 4 
61  1 1 2 185 96 4,00 79 6 
62  1 , 1 190 83 5,00 77 7 
63  1 1 1 182 76 3,06 64 5 
64  1 3 1 176 79 3,06 71 5 
65  1 2 1 189 72 3,06 103 6 
66  1 2 2 178 75 4,00 73 4 
67  1 2 1 180 46 3,00 50 5 
68  1 1 1 178 75 ,00 79 5 
69  1 2 1 175 72 3,06 88 6 
70  1 1 2 179 79 5,00 83 4 
71  1 3 1 184 79 2,00 91 4 
72  1 3 1 181 79 3,00 91 6 
73  1 1 1 178 76 3,00 83 2 
74  1 2 2 186 87 6,00 102 6 
75  1 3 2 179 84 4,00 90 5 
76  1 1 2 195 74 4,00 82 3 
77  1 4 1 185 72 4,00 92 4 
78  1 1 1 183 73 ,00 83 3 
79  1 1 1 177 51 2,00 69 4 
80  1 3 1 178 62 2,00 69 5 
81  1 2 1 180 73 1,00 86 4 
82  1 1 1 176 71 7,00 78 10 
83  1 1 1 177 81 3,00 98 4 
84  1 1 1 183 65 5,00 77 5 
85  1 3 2 174 75 5,00 64 5 
86  1 1 2 171 92 4,00 87 7 
87  1 2 2 171 66 1,00 84 4 
88  1 1 1 178 76 5,00 87 5 
89  1 3 2 183 83 2,00 91 4 
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90  1 0 1 176 72 3,00 85 3 
91  1 1 1 185 63 ,00 61 3 
92  1 1 1 207 81 3,06 99 6 
93  1 1 1 181 79 3,06 78 6 
94  1 2 1 174 89 2,00 93 5 
95  1 0 1 204 74 2,00 83 3 
96  1 1 2 202 75 2,00 88 3 
97  1 1 1 181 63 2,00 70 4 
98  1 1 1 187 76 3,00 79 3 
99  1 3 2 179 108 4,00 103 6 
100  1 2 1 177 82 3,00 107 6 
101  1 4 1 182 78 3,06 104 4 
102  1 0 2 181 82 2,00 89 6 
103  1 2 2 181 91 4,00 97 4 
104  1 3 2 179 76 3,00 80 7 
105  1 3 1 175 100 3,06 111 5 
106  1 2 2 172 51 3,00 55 1 
107  1 2 2 181 79 3,06 76 7 
108  1 1 1 170 75 3,06 84 2 
109  1 1 2 174 105 2,00 90 5 
110  1 1 1 173 78 3,06 87 2 
111  1 1 1 181 79 3,06 87 6 
112  1 2 2 176 90 3,00 75 5 
113  1 1 2 178 69 3,00 88 4 
114  1 1 1 173 76 5,00 78 5 
115  1 1 1 173 84 4,00 80 1 
116  1 3 1 173 82 2,00 92 4 
117  1 0 1 192 89 1,00 90 9 
118  1 2 2 180 93 2,00 81 2 
119  1 1 1 174 87 3,00 109 3 
120  1 1 1 177 88 3,00 87 4 
121  1 1 1 173 94 3,00 88 5 
122  1 1 2 181 79 3,06 75 4 
123  1 1 1 178 81 4,00 84 2 
124  1 0 2 175 83 4,00 96 3 
125  1 1 1 174 96 ,00 107 4 
126  1 1 2 181 80 4,00 82 4 
127  1 0 1 180 88 5,00 96 2 
128  1 0 1 178 81 5,00 89 3 
129  1 1 1 181 69 3,00 58 4 
130  1 1 2 180 84 3,00 79 5 
131  1 3 2 173 90 5,00 85 6 
132  1 0 1 175 81 3,00 86 3 
133  1 0 2 190 83 4,00 76 5 
134  1 0 2 196 88 3,00 94 4 
135  1 0 1 180 65 3,00 65 5 
136  1 2 2 189 100 3,00 111 5 
137  1 1 2 171 68 2,00 88 3 
138  1 1 2 174 78 4,00 87 3 
139  1 1 1 177 71 5,00 68 3 
140  1 1 2 181 106 2,00 96 5 
141  1 1 1 174 99 3,06 116 1 
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142  1 1 1 182 83 3,00 85 3 
143  1 1 1 181 79 3,00 94 3 
144  1 1 2 172 86 3,00 72 5 
145  2 1 1 186 71 2,00 68 5 
146  2 1 1 187 66 5,00 71 2 
147  2 1 1 191 45 4,00 40 2 
148  2 1 1 194 43 6,00 84 5 
149  2 3 2 197 74 5,00 78 2 
150  2 1 2 178 83 1,00 55 2 
151  2 1 2 183 83 4,00 71 3 
152  2 2 1 174 76 4,00 88 3 
153  2 5 1 178 66 4,00 91 7 
154  2 2 2 173 99 4,00 96 5 
155  2 1 2 184 83 3,00 57 3 
156  2 2 2 191 59 3,00 76 3 
157  2 2 1 177 55 2,00 52 4 
158  2 1 2 177 89 1,00 97 0 
159  2 2 1 187 63 5,00 45 4 
160  2 1 2 176 104 2,00 105 4 
161  2 4 1 173 71 4,00 66 1 
162  2 1 2 181 86 4,00 73 2 
163  2 1 2 186 54 3,00 57 2 
164  2 1 1 178 73 3,00 48 2 
165  2 1 2 176 85 1,00 68 3 
166  2 1 1 186 74 4,00 45 4 
167  2 1 1 181 73 3,00 80 3 
168  2 1 2 185 91 1,00 74 6 
169  2 2 1 189 71 5,00 66 6 
170  2 1 1 179 74 3,00 88 3 
171  2 1 1 181 79 3,06 96 2 
172  2 0 2 173 90 2,00 73 5 
173  2 1 1 193 74 4,00 64 3 
174  2 1 1 195 68 2,00 69 2 
175  2 1 2 181 79 3,06 81 2 
176  2 1 1 193 94 3,00 100 3 
177  2 0 2 196 67 2,00 85 3 
178  2 4 2 190 105 7,00 109 8 
179  2 0 2 208 83 3,06 86 4 
180  2 2 1 200 78 3,06 112 4 
181  2 1 1 207 88 4,00 75 5 
182  2 3 1 173 109 4,00 107 3 
183  2 0 2 190 77 4,00 87 4 
184  2 1 1 179 93 2,00 63 4 
185  2 3 1 183 113 2,00 110 5 
186  2 3 2 176 83 3,06 89 4 
187  2 3 2 178 62 1,00 90 4 
188  2 0 2 173 82 4,00 78 2 
189  2 4 1 172 68 2,00 88 2 
190  2 2 1 176 79 5,00 89 8 
191  2 2 1 181 79 3,06 88 3 
192  2 2 2 175 82 3,06 112 3 
193  2 2 2 180 76 1,00 94 1 
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194  2 1 2 184 52 3,06 84 2 
195  2 1 2 173 67 2,00 73 2 
196  2 0 2 175 83 3,00 73 4 
197  2 0 1 181 79 3,06 75 3 
198  2 2 1 184 80 3,06 108 4 
199  2 1 1 172 70 1,00 63 6 
200  2 1 1 177 93 1,00 89 2 
201  2 2 1 181 67 3,00 76 2 
202  2 0 2 181 79 3,06 86 5 
203  2 2 1 169 62 3,00 71 1 
204  2 3 1 178 78 7,00 89 4 
205  2 1 2 177 78 2,00 79 2 
206  2 1 1 173 80 3,00 83 3 
207  2 1 1 173 94 ,00 94 1 
208  2 2 1 173 82 3,00 63 7 
209  2 1 2 176 82 2,00 70 3 
210  2 0 2 175 71 1,00 71 3 
211  2 1 1 178 83 1,00 85 2 
212  2 0 1 187 70 2,00 70 1 
213  2 1 1 180 97 2,00 85 1 
214  2 1 2 186 86 3,00 66 1 
215  2 1 1 174 82 3,00 83 4 
216  2 1 2 173 76 3,00 69 5 
217  2 0 2 181 89 2,00 72 4 
218  2 3 1 173 83 3,00 85 5 
219  2 1 1 183 77 3,00 77 2 
220  2 4 1 173 90 4,00 103 2 
221  2 0 1 180 80 2,00 71 3 
222  2 1 1 181 85 3,00 88 1 
223  2 2 1 176 90 3,00 96 2 
224  2 0 2 196 81 6,00 95 7 
225  2 0 2 189 89 3,00 89 4 
226  2 0 2 187 87 4,00 93 5 
227  2 2 2 173 66 3,00 74 0 
228  2 1 2 172 85 3,00 68 1 
229  2 2 2 176 75 3,00 63 2 
230  2 1 1 172 79 1,00 78 5 
231  2 1 1 176 93 5,00 93 2 
232  2 2 1 173 68 3,00 52 1 
233  2 1 1 177 100 1,00 105 1 
234  2 2 2 182 107 2,00 111 5 
235  2 1 1 178 92 1,00 78 3 
236  2 2 2 183 90 2,00 92 2 
237  2 1 1 185 82 2,00 62 6 
238  2 1 1 181 87 1,00 85 2 
239  2 3 1 178 83 3,00 93 4 
240  2 1 1 171 69 4,00 54 4 
241  2 2 1 177 93 7,00 106 6 
242  2 1 1 176 60 3,00 56 4 
243  2 1 1 174 84 5,00 62 2 
244  2 0 1 174 80 ,00 104 2 
245  2 1 1 172 81 5,00 74 4 
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246  2 0 1 188 95 4,00 81 6 
247  2 4 1 181 79 3,06 83 2 
248  2 1 1 179 78 5,00 64 4 
249  2 1 1 166 77 4,00 98 3 
250  2 1 2 174 86 1,00 75 6 
251  2 1 2 176 79 1,00 77 7 
252  2 1 2 182 68 4,00 76 1 
253  2 1 1 174 81 3,00 84 4 
254  2 1 1 172 79 5,00 51 2 
255  2 2 1 175 90 4,00 93 5 
256  2 0 2 182 76 3,00 77 4 
257  2 1 2 177 89 3,00 82 4 
258  2 4 1 181 79 3,06 97 4 
259  2 4 1 173 83 2,00 87 1 
260  2 3 1 172 113 3,00 101 3 
261  2 4 1 182 76 4,00 72 3 
262  2 0 2 183 88 4,00 61 1 
263  2 2 2 179 78 6,00 50 3 
264  2 2 1 173 80 3,00 46 1 
265  2 1 1 181 79 3,06 72 4 
266  2 3 1 181 74 4,00 89 4 
267  2 3 2 187 100 4,00 100 2 
268  2 , 2 175 40 3,00 44 5 
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