AN INVESTIGATION OF THE TEACHING-LEARNING PROCESS
BASED ON MULTIPLE INTELLIGENCE THEORY
IN A HIGH SCHOOL BIOLOGY COURSE

A THESIS SUBMITTED TO
THE GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
OF
MIDDLE EAST TECHNICAL UNIVERSITY

BY

ARZU IRFAN PRESLEY

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR
THE DEGREE OF DOCTOR OF PHILOSOPHY
IN
SECONDARY SCIENCE AND MATHEMATICS EDUCATION

JUNE 2005



Approval of the Graduate School of Natural and Applied Sciences

Prof. Dr. Canan OZGEN
Director

I certify that this thesis satisfies all the requirements as a thesis for the degree of
Doctor of Philosophy.

Prof. Dr. Omer GEBAN
Head of Department

This is to certify that we have read this thesis and that in our opinion it is fully
adequate, in scope and quality, as a thesis for the degree of Doctor of Philosophy.

Prof. Dr. Petek ASKAR
Supervisor

Examining Committee Members

Prof. Dr. Hiiseyin Avni OKTEM (METU, BIO)

Prof. Dr. Petek ASKAR(HACETTEPE UNV., CEIT)

Prof. Dr. Omer GEBAN (METU, SSME)

Assoc. Prof. Dr. Ceren TEKKAYA  (METU, ELE)

Assist. Prof. Dr. Jale CAKIROGLU  (METU, ELE)

i



I hereby declare that all information in this document has been obtained and
presented in accordance with academic rules and ethical conduct. I also declare that,
as required by these rules and conduct, [ have fully cited and referenced all material
and results that are not original to this work.

Name, Last name : Arzu Irfan, Presley

Signature

il



ABSTRACT

AN INVESTIGATION OF THE TEACHING-LEARNING PROCESS
BASED ON MULTIPLE INTELLIGENCE THEORY
IN A HIGH- SCHOOL BIOLOGY COURSE

Presley, Arzu irfan

Ph.D., Department of Secondary Science and Mathematics Education
Supervisor  : Prof. Dr. Petek Askar

June 2005, 350 pages

This study sought to investigate the effects of multiple intelligences based
instruction (MIBI) and learning styles on ninth graders’ attitudes toward biology,
biology achievement, and overall multiple intelligences.

This experimental research was conducted in the second term of 2002-2003
educational year in Eregli high school. The sample involved in the study consisted
of 64 students from the two different ninth grade classes taught by the same teacher.
One class was assigned as the experimental group in which students were exposed
to MIBI, whereas the other class was assigned as the control group in which
students were exposed to traditional instruction in the unit of diversity and
classification of living organisms.

The data were obtained from attitudes toward biology scale, unit
achievement test, multiple intelligences and Kolb’s learning style inventories,
interviews with the students and the teacher, and observations in the experimental
classroom during the treatment.

Multivariate Analysis of Covariance was used for the quantitative data

obtained from measuring tools. Results indicated that there was a significant effect

v



of MIBI on students’ attitudes toward biology and biology achievement, but there
was not any significant effect of MIBI on students’ overall multiple intelligences. In
addition, there was not any significant effect of the students’ learning styles on their
attitudes toward biology, biology achievement, or overall multiple intelligences.
Moreover, interpretations of the interviews with the students and the teacher, and
the observations of the experimental classroom indicated that MIBI had positive

contributions on teaching and learning process.

Keywords: Multiple Intelligences Theory, Kolb’s Learning Styles, Science
Education, Biology Education, Diversity and Classification of Living Organisms
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LISE BIYOLOJI DERSINDE COKLU ZEKA TEORISINE DAYALI
OGRETME - OGRENME SURECININ INCELENMESI

Presley, Arzu irfan

Doktora, Orta Ogretim Fen ve Matematik Alanlar1 Egitimi Boliimii
Tez Yoneticisi : Prof. Dr. Petek Askar

Haziran 2005, 350 sayfa

Bu ¢alisma coklu zeka temelli 6gretimin ve 6grenme stillerinin dokuzuncu
siif 6grencilerinin biyolojiye karsi tutumlari, biyoloji dersindeki basarilari, ve
coklu zekalarinin biitiiniine etkisini incelemek amaciyla gergeklestirilmistir.

Bu deneysel calisma 2002-2003 egitim-6gretim yilinin 2. doneminde Eregli
Lisesinde uygulanmistir. Calismanin 6rneklemini ayni 6gretmenin girdigi iki ayri
dokuzuncu smifin 64 Ogrencisi olusturmustur. “Canlilarin  cesitliligi  ve
siniflandirilmasi” {nitesini bu iki siniftan deney gurubunda yer alan 6grenciler,
coklu zeka temelli Ggretimle islerken, kontrol gurubunda yer alan Ogrenciler
geleneksel 6gretime gore islemiglerdir.

Veriler biyolojiye karsi tutum Olgegi, iinite basar1 testi, ¢oklu zeka ve
ogrenme stilleri envanteri, 6grenciler ve 6gretmenle gergeklestirilen goriismeler, ve
deney gurubunun derslerinin gézlem sonuglarindan elde edilmistir.

Olgme araclarindan elde edilen veriler MANCOVA ile analiz edilmistir.
Istatistiksel sonuclar, dgrencilerin 6n basarilart ve 6n zekalar1 kontrol altinda
tutuldugunda, ¢oklu zekaya dayali islenisin &grencilerin biyoloji dersine yonelik
tutumlar1 ve biyoloji dersindeki basarilar1 ilizerinde anlamli olumlu bir etkisi

oldugunu ancak Ogrencilerin ¢oklu zekalarinin biitiiniinii  etkilemedigini
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gostermektedir. Ek olarak, 6grencilerin 6grenme stillerinin 6grencilerin biyoloji
dersine yonelik tutum, biyoloji dersindeki basari, ve coklu zekalarimin biitiini
iizerinde hicbir anlamli etkiye sahip olmadigi tespit edilmistir. Ogrenciler ve
ogretmenle yapilan goriismeler ve ders igi gozlemler ¢oklu zeka temelli egitimin

ogretme-6grenme siirecine olumlu katkilar1 oldugunu géstermektedir.

Anahtar Kelimeler: Coklu Zeka Teorisi, Kolb’ un Ogrenme Stilleri, Fen Egitimi,
Biyoloji Egitimi, Canlilarin Cesitliligi ve Siniflandirilmasi
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CHAPTER 1

INTRODUCTION

As science helps people to understand the world, technology helps people to
shape the world. Because of the high technological changes during the last few
decades, there has been great attention directed to science education. In order to
compete in the modern world in which life has been enhanced by the products of
science and technology, science education needs to be one of the highest priorities
of any society (Bybee, 2002; Howe & Jones, 1998; Phoenix, 2000).

Several programs that support the development of science education in
secondary and higher institutions of learning have been launched. While these
increased programs signal more interest in increasing the levels of science and
technology development, the results have rarely met expectations. It is a sad but
true fact that patterns of achievement measured by examination results are
unsatisfactory in most countries, and scientific literacy is low in the general
population (Baker & Piburn, 1997; Caillods, Gottelmann & Lewin, 1996; Gabel,
1994; Phoenix, 2000). Results from the Third International Mathematics and
Science Study (TIMSS) also indicate the lack of achievement by Turkish students in
scientific courses (Martin et. al., 2000).

In the past the advocates of education reform usually focused on the
teacher’s education as the starting point for correction and change in science
education (Anderson & Mitchener, 1994). Keeping abreast with science research
still remains a challenge for all science teachers (Van, 2000). Teachers have a key
role for successful learning in the classrooms. They are the ones with the most
contact with students. They are the ones who make the most important decisions
about materials and methods. They are the ones who are almost always asked to
upgrade their qualifications through continuing college and in-service education.

The question of how to be an effective teacher has been a main topic of discussion



for educational researchers (Marsland, 2000). As stated by Horowitz (1996),
“Becoming an effective science teacher does not happen overnight, it is a process
that should last throughout a professional career.” There are so many ways to teach
that it would be wrong to suggest any one single rigid approach. Today it is known
that the critical question is not only “How does the teacher teach?”, but also “How
do the students learn?” Because teaching and learning occur in a culture where the
actions of the teacher and students are inextricably linked, researchers have
attempted to discover relationships between what teachers do and how students
learn (Howe & Jones, 1998; Tobin, Tippins & Gailard, 1994).

If teachers view science as simply a collection of facts and theories to be
communicated to and mastered by students, then students will develop a very
limited perspective about the meaning of science (Harlen, 1992). For many years, it
has been recognized that science teachers should enable students to think like
scientists and understand the nature of science instead of just teaching about the
things that scientists know and have found out (Roberts, 2001). Although teachers
want their students to like science and realize its usefulness, it is widely recognized
that many students do not like science. According to them, science is boring and
more nonsense than useful (Penick, 1995). Many ask “What does this have to do
with my life?” Any course or curriculum that makes students have such kind of
feelings and questions is a failure (Baker & Piburn, 1997). A teacher lecturing in
front of the class while the students are listening is only stimulating to a few
students. These types of lecture-delivered science courses turn most of the students
into passive receivers of information (Penick, 1995; Townsend, Boca & Owens,
2003). Moreover, although research in science education has demonstrated that
textbook-based instruction dominates most science classrooms (Finley, 1991, as
cited in Dillon, O’ Brien & Moje, 1994), it has been found out that this type of
instruction is inadequate for meeting the goals of science education. Although
students are aware of what they need to succeed in school, they are not often aware
of what they need to succeed in life. New concepts go in their brain and then go the
other way. Teaching science should not be the transmission of knowledge from
teacher to student. As cited in Bybee (2002), one of the findings from “The National

Research Council report How People Learn: Brain, Mind, Experience and School”,



students come to the classroom with preconceptions about how the world works. If
their preconceptions or experiences are not engaged, they may not grasp the new
concepts that are taught or they may learn them merely for the purpose of a test
score. After class, many may revert to their preconceptions when back in the real
world (Veenema & Gardner, 1996). The reason for this problem is most teachers
believe that all children learn in similar ways and are exposed to similar everyday
experiences and phenomea (Freyberg & Osborne, 1985). As mentioned in Turkish
National Science Curriculum (TNSC, 2001), teachers should focus on the
preconceptions, experiences, and background of the students for the construction of
new information.

Biology is the branch of Science which is interested in living organisms and
their environment. The main aims of biology education in the Turkish National
Biology Curriculum (TNBC, 1998) can be summarized as follows: The students
should (1) develop a contemporary outlook on biology subjects, (2) develop an
understanding of human beings as living organisms and their place in nature, (3)
realize underlying similarities and differences among living things, (4) respect and
realize the importance of all living things, (5) have an attitude of inquiry and
curiosity, and (6) plan scientific investigations, the formulation of questions, and the
design of experiments.

Research about biology education in Turkey reveals that teachers are
inadequate to perform the aims of biology (Yaman & Soran, 2000). Since the
students think that the only way to learn biological concepts is to memorize, they
are lacking in terms of success. Even though much research has been done to
improve biology education, most traditional biology courses are boring and
colorless based primarily on the teacher’s lecturing (Tranter, 2004). Too many
biology teachers are aware of the fact that their students lack enthusiasm and are
bored by a subject that is so intrinsically interesting. Some teachers believe that no
matter what they do, they will have students who are lazy or are not able to learn
biology well. Some of these teachers believe they are doing what they are supposed
to do because they also have a group of hardworking students who are interested
and actively participating in the same classroom with the so called lazy students.

What is the main difference between these two groups of students? Are the



hardworking students smarter or more intelligent whereas the others are dull?
According to Howard Gardner’s Multiple Intelligences (MI) theory, there is more
than one or two ways to be smart, and each individual is smart in many ways. The
MI theory spans the range from verbal/linguistic and logical/mathematical
intelligences, the usual foci of the educational system, to musical, kinesthetic,
visual, naturalist, intrapersonal and interpersonal (at least eight) intelligences
(Veenema & Gardner, 1996). Traditionally, Turkish education has also been
directed to verbal/linguistic and logical/mathematical intelligences. Those who
succeed in traditional classes, the favorite of the teachers, are mostly endowed with
the linguistic and logical intelligences. Although Turkish biology teachers think
because they use the observations, laboratory studies during their lessons, there is
no reason for their students to have difficulties in learning, the students think they
hardly learn biology (Yaman & Soran, 2000). According to the MI theory,
individuals differ from one another in the forms of their relative strengths. These
intelligences constitute the ways in which individuals take in information, retain and
manipulate that information, and demonstrate their understandings. These separate
intelligences develop at different times and in different ways in different
individuals. The ways in which intelligences combine and blend are as varied as the
faces and personalities of individuals. All of the intelligences work in concert, not
in isolation. Since each individual is different from other, there is little sense to treat
every one in a one-size-fits-all manner intelligences (Veenema & Gardner, 1996).
One of the main reasons some of the students fail to succeed is teachers make
students learn in ways that are quite different from the ways they learn in the real
world (Gallager, Stepien, Sher & Workman, 1995). Teachers should realize that
each child concentrates, processes, absorbs, and remembers new and difficult
information in various ways. If they learn in various ways and if there are many
ways to be smart, then there must be many ways to teach. Therefore, teaching in
more ways will result in reaching more students. The main points that teachers and
students should get from the MI theory are that all people are different and learn
differently, and that we should respect, value, and nurture that diversity (Edwards,
1996). The TNSC was changed in 2001, and now focuses on diversity in the

classroom. It is noted that: teachers are supposed to (1) know that the learning styles



and the learning speed of students may differ, (2) prepare different types of learning
materials and activities, (3) be sure the teaching-learning strategy is suitable for all
of the students in the classroom, (4) motivate the students for engaging in different
types of activities (TNSC, 2001). Moreover, new Turkish National Primary and
Secondary school curriculum including different types of activities, learning
materials based on active learning and the needs of children are being prepared by
the educators, consultants and the teachers enrolled in the project of Presidency of
Teaching and Instruction Committee.

As teachers, it is important to provide students with varied learning
experiences that will improve their current areas of strengths while challenging
them to improve their abilities in weaker areas. Through a working knowledge of
our students’ learning styles and “intelligences”, it will be easier to tailor lessons
and activities expanding our students’ strengths. This way, the number of students
having fun, enjoying, and achieving in any kind of course will increase. As a
biology educator, the purpose of this dissertation is to provide effective implications

of multiple intelligences based instruction (MIBI) for high school biology courses.

1.1 Significance of the study

Many of the current seminars and symposiums held in Turkey about
secondary school science and mathematics education indicate the replacement of
teacher-centered education with student-centered education. Student-centered
education needs appropriate teaching instructions instead of traditional instruction.
MIBI is one of the student-centered instructions used at different educational levels
in Turkey and abroad. This theory, and especially the activities from it, will meet
the current needs of the students, and put the current theory into practice at the high
school level.

Another significance of this study is the unit "Diversity and classification of
living organisms", MIBI was applied. The fact that we are living beings whose
livelihood depends upon an understanding of our external relations to other living
beings and of the internal processes of living organisms causes biology to take on
an important role in our daily lives. Every living organism is the center of a

correlation for a multitude of biological relationships (Harvey, 1907, as cited in



Oliver & Nichols, 1998). It is known that maintaining diversity is one of the major
pathways to sustainability. Although much of this biodiversity education has been
through the science courses in schools at various stages, the term biodiversity is still
an ill-defined concept (Gayford, 2000; Walls, Weelie & Geesteranus, 1997). Most
students memorize the information, but they are unable to relate what they learn to
their environment. Understanding this unit, students will be aware of the diversity
and classification of the living organisms in the world, be more sensitive to the
differences and similarities of those and have a different perspective about the role
of them in our daily lives. Moreover, this unit will be a bridge for students when
they are studying the next unit "Ecology", and it will make it easier for them to
comprehend the relationships among living organisms. On the other hand, this unit
is related to the “mitosis” and “meiosis” studied at the previous unit, Cell because
“meiosis” is not only important for the perpetuation of a species; but also necessary
for the formation of new species.

The most important aspect of this study is to provide evidence of the need
for application of the MI theory in order to increase the quality of high school
biology education. This study is also important in terms of the MI theory offering
educators the chance to realize each student's potential within his/her own
conditions, abilities, interests and development without making comparisons

between the student's peers and allowing the students to learn in different ways.

1.2 Objectives of the Study
The objectives of this study are:

e to develop lesson plans including multiple intelligences activities in the unit of
“Diversity and classification of living organisms” for the ninth grade biology
course,

e to implement Multiple Intelligences theory,

e to investigate the effectiveness of Multiple Intelligences theory on ninth grade
students’ attitudes toward biology, biology achievement, and overall multiple

intelligences,



to investigate the effectiveness of learning styles on ninth grade students’
attitudes toward biology, biology achievement, and overall multiple
intelligences,

to investigate the relationship between the multiple intelligences and the
learning styles,

to investigate the effectiveness of Multiple Intelligences theory on ninth grade
students’ learning experiences,

to investigate the effectiveness of Multiple Intelligences theory on biology

teacher’s teaching experiences.



CHAPTER 2

REVIEW OF THE LITERATURE

This chapter includes the history of views on intelligence, Gardner’s theory
of multiple intelligences, Gardner’s multiple intelligences, the key points of
Gardner’s theory, and reflections on multiple intelligences and educational

applications of Multiple Intelligences theory.

2.1 The History of Views on Intelligence

There have been many studies conducted to better understand the nature of
intelligence. What is the exact definition of intelligence? Is it measurable? How can
it be measured? Is it a sign of achievement in schools? Is it fixed? Is it affected by
the environment or is it innate? Is it unitary or multifaceted? These are only a few of
the many questions that have interested researchers.

In the late 1700s phrenology of Franz Joseph Gall (as cited in Gardner,
1983) had a great popularity in Europe and United States. The key idea of
phrenology was that human skulls are different from another, and these differences
affect the size and the shape of the brain. It was postulated that by examining the
skull configurations of a person, an expert could determine the degree of
intelligence of that person. Pierre Paul Broca, in the 1860s, added to Gall’s
information that there was a relationship between cognitive impairment and damage
to specific portions of the brain. His work led the way to further study relating
specific portions of the brain to specific cognitive functions.

Francis Galton (cousin of Charles Darwin), cited in Gardner and Hatch
(1990), was perhaps the first psychologically oriented scientist who tried to measure
the intellect directly. He postulated that intelligence was quantifiable and normally
distributed. He developed statistical methods that made it possible to rank human

beings in terms of their physical and intellectual powers and to correlate such



measures with one another. He tested head size and reaction time but found no
correlations.

Then after in the early 1900s Alfred Binet, cited in Gardner (1993) was
asked by Parisian educational leaders to assist in determining which students would
succeed and which would not in elementary school. Binet and his team carried out
the work that led to the first intelligence tests and the construct of intelligence
quotient, or “IQ” (Gardner, 1993). Hence, the IQ concept of intelligence as being a
single factor “g” became dominant. Used first clinically for “at risk” Parisian
elementary school children, the intelligence test became “normed” on Californian
middle-class children and was administered quite widely. This occurred largely in
part to the efforts of Lewis Terman (cited in Gardner, 1998), who defined
intelligence as the ability to carry on abstract thinking at Stanford University. The
Stanford-Binet Scale, developed by Terman, became widely used in schools for
grouping students by ability level and moreover predicting their future educational
success. The original purpose of Binet-Simon Intelligence Scale was not to rank the
students, but to provide a valuable curriculum planning tool (Marsland, 2000). As it
turned out, this instrument could yield intellectual strength results in an hour and
place a precise numerical value on that strength. By the 1920s and 1930s,
intelligence tests had widely spread not only in America society but also in many
other parts of the world. Though Binet never intended to reify intelligence, and
though he did not maintain intelligence was a unitary trait the fact that his test
results could be summarized by a single score fostered visions of intelligence as a
unitary attribute situated in the heads of individuals. Just as individuals differed in
height and weight, or in introversion or integrity, so, too, they differed from one
another in how smart they were. Most likely these differences existed from early in
life and they probably could not be altered very much. Because it was believed that
intellectual strengths were largely inherited, there were few efforts to alter
psychometric intelligence or to embrace Binet’s original mission of using data
about measured intelligence as a means of aiding students (Gardner, 1993).

By the 1990s, educators used many other tests such as Scholastic Aptitude
Test. Although these tests are not called intelligence tests, they closely resemble

standardized intelligent tests and correlate with them.



Charles Spearman (1927) analyzed the relations among experimental
intelligence tests using factor analysis. As he observed correlations among
performance on a variety of intellectual tasks, he found out that a person who does
well on an intelligence test, also performs well on a variety of intellectual tasks
(vocabulary, mathematical and spatial/visual skills). Thus, he proposed that

(It

intelligence consists of “two factors”, a general ability or “g” factor and a cluster of
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specific factors “s”. According to the two-factor theory of intelligence, the most

important information about a person's intellectual ability is an estimate of their "g".
Although this theory views intelligence as having more than one dimension, the
position is taken that general ability underlies intelligent behavior. Therefore
Spearman is known as the representer of the general-factor theory of intelligence
(Spearman, 1927).

David Wechsler realized that an adequate definition of intelligence must be

[Pl

broader and have validity. Wechsler considered Spearman's two factor theory of “g
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and many s to be simplistic. He understood intelligence to be more of an effect,
rather than a cause. Wechsler's definition of intelligence as "the global capacity to
act purposefully, to think rationally, and to deal effectively with his environment"
included the idea that intelligence is not a single capacity but a multifaceted
aggregate. Wechsler also felt that the Binet scales were too verbally loaded for use
with adults, so he designed an instrument with sub-tests to measure both verbal and
nonverbal abilities. The Wechsler tests are based on ten or eleven verbal and
performance subtests (Fancher, 1985).

While intelligence was initially perceived as a unitary concept, a debate
started about whether the concept could legimitaly be broken into components.
Such researchers, as Louis Leon Thurstone and J.P. Guilford, argued that
intelligence was a composition of various independent factors (Gardner, 1998).
Thurstone, cited in Morgan (1996), suggested that the human organism was far too
complex for intellectual activity to be determined solely by a single human factor.
He found several primary mental abilities. These abilities were those the individual
uses in order to survive and succeed in society. He found this using factor analysis,
like Spearman, but Thurstone took factor analysis a step further and rotated the

factors. These factors included (1) spatial, spatial visualizations as well as ability to
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mentally transform spatial figures, (2) perceptual speed, quickness in perceiving
visual details, anomalies, similarities, etc., (3) numerical, the ability to quickly and
accurately carry out mathematical operations, (4) logical, skill in a variety of
inductive, deductive, and arithmetic reasoning tasks, (5) verbal comprehension,
vocabulary, reading, comprehension, verbal analogies, etc, (6) associative memory,
rote memory; (7) word fluency, the ability to quickly generate and manipulate a
large number of words with specific characteristics, as in anagrams or rhyming
tests. These factors made Thurstone's approach the first multi-factor approach to
intelligence. Moreover, according to Guilford, intelligence was too complicated to
be subsumed by a few primary mental abilities and "g" factor. He created the
“Structure of Intellect”, a model that identified more than 180 elementary abilities.
His research findings suggested that each individual could be described by a profile
rather than measuring a single score (Paik, 1998).

Howard Gardner also has constituted the view that intelligence is a
pluralistic phenomenon, rather than a static structure with a single type of
intelligence. In his theory of “Multiple Intelligences”, human cognitive competence
is believed to be better described in terms of a set of talents, abilities or mental
skills, which is called as “intelligences”. He developed a pluralized way of intellect.
In his own words, intelligence is the “ability to solve problems or fashion products
that are of consequence in a particular cultural setting or community” (Gardner,
1993, p.15). One of the reasons he has developed a theory with multiple
intelligences is he felt that the current psychometric tests only examined the
linguistic, logical, and some aspects of spatial intelligence, whereas the other
dimensions such as athleticism, musical talent, and social awareness were not
included (Paik, 1998). His theory has a biological basis. His studies with brains of
people with disabilities revealed that there was damage in specific areas, in
comparison to those who did not have a disability. In his initial studies, Gardner
found seven different areas of the brain, and so his theory consisted of seven
different intelligences, each related to a specific portion of the human brain (Li in
Paik, 1998). Then after, he introduced two new intelligences (naturalist intelligence
and existential intelligence). He concluded that intelligence was not fixed or static

at birth. It can be learned, taught, enhanced, and it is multidimensional.
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Fluid and crystallized intelligence are factors of intelligence test scores
described by Raymond Cattell in his 1987 book, Intelligence: Its Structure, Growth,
and Action. According to him, fluid intelligence is a simple, innate, general ability,
which stays fairly constant throughout life. This intelligence is highly similar to
Spearman’s original concept of “g”. Crystallized intelligence, on the other hand, is
more dynamic and usually described as being dependent on learning, while fluid
intelligence is independent of past experiences (Cattell, 1987).

Current research also indicates that intelligence is not a static structure but
an open dynamic system that can continue to develop throughout life. Here are
some of the current researchers who believe the modification of intelligence:

Through his work and studies, Reuven Feuerstein, an Israeli psychologist
and educator, has developed a theory of the “Modifiability of Intelligence”. The
educational approach of this theory focuses on the quality of interaction between the
teacher and the learner, which is called as “Mediated Learning Experiences” by
him. He has successfully demonstrated that intelligence can be modified, expanded,
and developed through systematic and planned enrichment (Feuerstein, 1998, as
cited in Hine, 1998).

Marian Diamond, a neurophysiologist at the University of California has
discovered that the human brain can change and improve with use. Diamond’s
theory, the “Plasticity of the Brain”, implies that environmental conditions,
interpersonal stimulation, and the way in which individuals think and behave
actually change the body, brain and intelligence (Diamond, 1998, as cited in Hine,
1998).

Another indication of the current research about intelligence is that
intelligence is pluralistic, and is broken into components. Robert Sternberg believes
successful intelligence is far more important than academic intelligence measured
by traditional IQ tests. These IQ tests assess the analytical and verbal skills, and not
the creativity and practical knowledge that are critical for being successful in real
life. Because of this belief, he developed tests to measure the creative and practical
sides of the mind. In his view intelligence is the translation of underlying skills and
abilities into routines that lead to highly competent everyday performance on the

job, in personal relationships, and in other aspects of a person’s daily lives
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(Sternberg, 1996). At this point both Gardner and Sternberg agree on rejecting the
focus of a single scholastic intelligence that is measured by a certain kind of short-
answer test.

In Sternberg's “triarchic theory” intelligence is described as: (1) the internal
world of the individual. Information-processing components of metacognitive,
performance, and knowledge-acquisition components; (2) the external world of the
individual. The individual’s ability to adopt to and shape his or her environments, or
select new ones; and (3) the experience of the individual in the world. The
individual’s ability to formulate new ideas, cope with novelty and unfamiliar tasks,
and atomize information processing) (Gardner, 1993).

Another researcher who argues that the view of human 1Q-idolizing is far
too narrow ignoring a crucial range of abilities that matter immensely in terms of
how well we do in life is Daniel Goleman. In his book Emotional Intelligence
(1995) which based on the MI theory, he points out emotional intelligence as being
the strongest indicator of human success. He shows the factors at work when people
of high 1Q’s have difficulties and those of modest 1Q’s do quite well. These factors
point to emotional intelligence as a different way of being smart. This intelligence
includes self-awareness and impulse control, persistence, strong eagerness and self-
motivation, empathy, and the ability to love and be loved by friends, partners, and
family members. According to him, emotions play a much greater role in thought,
decision making, and individual success than is commonly acknowledged. People
who possess high emotional intelligence are the people who truly succeed in work
as well as play. These people build flourishing careers and lasting, meaningful

relationships.

2.2 Gardner’s Theory of Multiple Intelligences

Harward psychologist Howard Gardner developed the theory of multiple
intelligences and publicized it in his 1983 book, Frames of Mind: The Theory of
Multiple Intelligences. Gardner believes “....understanding and knowledge is not
something between two ears. It is something an individual performs which
demonstrates the knowledge”. What he is interested in is the intelligence that

accomplishes a goal (cited in Schmidt, 1994). Gardner defines human intelligences
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as abilities to solve problems, find or create new problems, and when appropriate,
create products valued in a particular cultural setting (Chapman & Freeman, 1996;
Checkley, 1997). This definition of intelligence makes it obvious that, according to
the MI theory, the concept of intelligence has much more meaning than just being a
score on an IQ test, and that there may be many ways to be smart (Kagan & Kagan,
1998). He claims that each individual has multiple intelligences which are all
equally valuable. His evidence identifies the intelligences based on different areas
he examined, including: studies of prodigies, gifted individuals, brain damaged
patients, idiot savants, normal children, normal adults, experts in different fields,
individuals from diverse cultures, and studies of the evolution of cognition
(Gardner, 1983; Kezar, 2001). The MI theory attempts to discover a limited
number of intelligences which alone or together are important in a human being’s
life. There are many candidates for “intelligences” that met Gardner’s definition.
Gardner uses eight criteria to select those intelligences. They are:

Potential isolation by brain damage. For example, injury to the Broca’s area
of the brain will result in the loss of patient’s ability to verbally communicate using
proper syntax. Nevertheless, this injury will not remove the person’s understanding
of correct grammar and word usage.

The existence of idiot savants, prodigies, and other exceptional individuals.
For example, autistic children or youngsters with learning disabilities provide a
confirmation by negation of a certain intelligence.

An identifiable core operation or set of operations. Musical intelligence, for
instance, consists of a person's sensitivity to melody, harmony, rhythm, timbre and
musical structure.

A distinctive developmental history, along with a definable set of expert
“end-state” performances. Gardner believes that it will be necessary to identify
developmental history of the intelligence and analysis of its susceptibility to
modification and training. For example, expert athletes, poets, naturalists, and
salespersons demonstrate performance characteristics.

An evolutionary history and evolutionary plausibility. Gardner states that the

roots of current intelligences go back millions of years in the history of not only
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Homo sapiens but also other species. Bird songs or primate social organizations are
examples of other species using the roots of intelligence.

Support from experimental psychological tasks. Tests can indicate which
intelligences are related to one another and which are discrete.

Support from psychometric findings. Batteries of tests can reveal which
intelligences reflect the same underlying factors and which do not.

Susceptibility to encoding in a symbol system. Codes such as language,
maps, numbers, and facial expressions capture components of the various
intelligences.

As mentioned by Gardner, candidate intelligence can be considered as a
genuine intelligence if it meets a few of the criteria given above (Gardner, 1983;

1999; Hoerr, 1997; 2000; Kagan & Kagan, 1998; O’Brien & Burnett, 2000).

2.3 Gardner’s Multiple Intelligences

Initially, after testing numerous criteria, Gardner defined seven intelligences
in the early 1980s. These seven intelligences that are of equal importance in human
beings have been termed as verbal/linguistic intelligence, logical/mathematical
intelligence, visual/spatial intelligence, musical intelligence, bodily/kinesthetic
intelligence, social/interpersonal intelligence, and intrapersonal intelligence
(Gardner, 1983). As Gardner first raised the specter of multiple intelligences, he
said that if the notion of the pluralization of intelligences was accepted, there was
no reason to think that intelligences would be limited to seven. If there were seven
intelligences, he pointed out, certainly there could be more. Feeling that it was
likely that more would be identified, he revisited the task of identifying
intelligences and identified the eighth intelligence of naturalist intelligence which
met the established criteria in 1995 (Hoerr, 1997).

These eight intelligences may be grouped in three major areas. Four of the
eight, logical/mathematical, visual/spatial, bodily/kinesthetic, and naturalist may be
placed in "object-related". Verbal/linguistic and musical may be placed in the
“object-free” area. The remaining two of social/interpersonal and intrapersonal may
be placed in “person-related" forms of intelligence. Object related capacities are

controlled and shaped by the objects individuals encounter and interact in their
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environments. On the other hand, the "object-free" intelligences are not shaped by
the physical world, but are dependent upon language and musical systems (auditory
systems). The third category, “person-related”, reflects a powerful set of
counterbalances. The heart of social and interpersonal intelligences is the lives of
the people (Campbell, Campbell & Dickonson, 1996; Chapman & Freeman, 1996;
Lazear, 2000).

2.3.1 Object-related Intelligences

Logical/Mathematical Intelligence incorporates both scientific and
mathematical abilities. It is the ability to think critically, determine relations such as
cause-effect and if.....then relations, produce hypotheses, analyze objects and
situations for their components, make connections between pieces of information,
calculate, use abstract symbols such as numbers, geometric shapes, and discover
using algorithms and logical sequences (Chapman & Freeman,1996; Kagan &
Kagan, 1998; Saban, 2002; Yavuz, 2004). People such as mathematicians,
engineers, accountants, computer programmers, researchers, astronomers, mystery
writers, judges and scientists may demonstrate a high degree of
logical/mathematical intelligence (Chapman & Freeman, 1996; Kagan & Kagan,
1998).

Visual/Spatial Intelligence is the capacity to think using pictures, images,
shapes and color. Individuals high in this intelligence perceive the visual world
accurately, and can recreate one’s visual experiences. Even a blind person may be
perfectly spatially competent by creating mental maps of an environment or
recognizing objects by touching. People such as chess masters, geometricians,
painters, photographers, sculptors, decorators, explorers, sailors, engineers,
surgeons, sculptors, painters, cartographers, and architects typically exhibit
strengths in the visual/spatial intelligence.

Bodily/Kinesthetic Intelligence is the ability to express oneself with the
bodily motions, facial and hand gestures, and control the mind and body
coordination effectively. People such as actors/actresses, dancers, boxers, fitness

enthusiasts, jugglers, magicians, surgeons, typists, swimmers, acrobats, athletes,
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instrumentalists and artisans may have a great deal of bodily/kinesthetic
intelligence.

Naturalist Intelligence is the ability to identify, take care of, and enjoy the
land, sea, and the sky. It is also the ability to recognize and classify plants, animals,
and other parts of the natural environment such as clouds, rocks and to use this
ability productively such as in hunting, in farming, in biological science (Campbell,
1997; Durie, 1997; Hoerr, 1997; Wilson, 1998).

As Gardner believes in the past people needed to be able to recognize
carnivorous animals, poisonous snakes, and flavorful mushrooms. But today, the
ability, evolved to deal with natural kinds of elements, has been applied to deal with
the world of man-made objects such as distinguishing among cars, sneakers, or
sounds of different engines (Campbell, 1997; Durie, 1997). All types of scientists
such as sailors, navigators, animal trainers, astronomers, biologists, botanists,
doctors, ecologists, environmentalists, herbalists, naturalists, oceanographers,
ornithologists, park rangers, landscape artists, zookeepers, and veterinarians may

exhibit a high degree of naturalistic intelligence.

2.3.2 Object-free Intelligences

Verbal/Linguistic Intelligence is the ability to read, write, listen, and speak
with sensitivity to the sounds, rhythms, and meanings of words. It is also the
manipulation, formulation, and selection with sensitivity to the different functions
of language, and its potential to excite, convince, stimulate, convey information,
and simply to please. In short, it is the capacity to use language (Chapman &
Freeman, 1996; Morgan, 1996). Sounds and rhythms in this domain are also found
in “Musical Intelligence”. People exhibiting this intelligence include poets, authors,
attorneys, publishers, playwrights, orators, novelists, reporters, talk-show hosts,
comedians, journalists, politicians, lecturers, sales people and teachers (Chapman &
Freeman, 1996; Kagan & Kagan, 1998; Morgan, 1996).

Musical Intelligence is the ability to use the core set of musical elements of
pitch, rhythm, and timbre. People such as singers, composers, instrumentalists, song
writers, conductors, and those who enjoy, understand, and appreciate music and/or

the elements of music may exhibit developed musical intelligence.
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2.3.3 Person-related Intelligences

Social/Interpersonal Intelligence is the talent for understanding others,
noticing and making distinctions among individuals and moods, temperaments,
motivations and intentions. Examined in its simple form, this intelligence entails the
capacity of the young child to detect and discriminate the various moods of adults
around him or her. In an advanced form, it permits a skilled adult to understand the
intentions of others even when those intentions have been hidden. Examples of
those with higher-than-average interpersonal capabilities include politicians,
religious leaders, teachers, nurses, social consultants, sociologists, and social
reformers.

Intrapersonal Intelligence is the ability to understand one’s own strengths,
weaknesses, desires, intentions and feelings. It is also the ability to comprehend
one’s own range of emotions, label them, form an accurate model of oneself, and to
use that model to operate effectively in life. At a basic level, intrapersonal
intelligence is the capacity to distinguish feelings of pleasure from emotional pain,
and on the basis of such discrimination to become more involved in or to withdraw
from the situation. At the most advanced level, it is the capacity to detect and
symbolize complex and high differentiated sets of feelings. Among this group are
therapists, sages, psychologist/psychiatrists, some novelists, poets, political leaders,

and philosophers.

2.4 The Key Points of Gardner's Theory

As seen above there are many ways to be intelligent within each category.
These multiple intelligences can be nurtured and strengthened, or ignored and
weakened. Moreover, the MI theory claims that each person possesses all eight
intelligences in varying amounts for solving problems and creating products valued
in a particular cultural setting. Although these intelligences are separated from each
other and located in different areas of the brain, they can either work independently
or concurrently. Thus, they typically complement each other as individuals develop
skills or solve problems. A musician, for example, needs not only musical

intelligence but also the bodily kinesthetic intelligence to manipulate the keys on a
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saxophone or slip the bow across the strings of a violin (Raeburn, 1999). As
Gardner states, the autonomy of these intelligences may be invisible because they
typically work in harmony in ordinary life, so each person’s intellectual

composition is different from another (Armstrong, 1994a).

2.5 Reflections on Multiple Intelligences

Since the time Gardner has constructed a new view of intelligences in his
book, Frames of Mind, so many "myths" have grown up about multiple
intelligences. Some of the believed myths are given below:

One widely believed myth is that if there are seven or eight intelligences,
one can (and perhaps should) create seven or eight tests to measure students’
strengths in each of those areas. Gardner believes it is a perversion of the theory
which is re-creating the sin of the single intelligence quotient and just multiplying it
by a larger number. His concept of intelligences is an outgrowth of accumulating
knowledge about the human brain and about human cultures, not the result of test
scores. He is personally against assessment of intelligences unless such a
measurement is used for a specific learning purpose-such as trying to find good
entry points for a child in order to help her understand better (Checkley, 1997;
Gardner, 1995).

Another myth is that intelligence is the same as a domain or a discipline.
Gardner admits he was not as careful as he should have been in distinguishing
intelligences from other concepts. Hence he reiterates his definition of intelligence
as a new kind of construct, and distinguishes it from a domain which he describes as
a culturally relevant organized set of activities characterized by a symbol system
and a set of operations. Just as a domain may require more than one intelligence,
intelligence also can be deployed in many domains. For example, the domain of
musical performance involves bodily/kinesthetic and social/interpersonal as well as
musical intelligences whereas a particular intelligence, like visual/spatial
intelligence, can be put to work in a myriad of domains, ranging from sculpture to
sailing to neuroanatomical investigations (Gardner, 1993; 1995).

One myth that Gardner personally finds irritating is that intelligences are the

nmn

same thing as "learning styles," "cognitive styles," or “working styles." The concept
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of style designates a general approach that an individual can apply equally to all
conceivable contents. Such an example would be the claim that a particular learning
style is used to approach everything that an individual does. If a person is
organized, he or she is supposed to be organized about everything. Work in Project
Spectrum casts doubt on the notion that such styles are generic. In contrast to the
learning styles, multiple intelligences claim that a person responds individually in
different ways to different kinds of content (Checkley, 1997; Gardner, 1993; 1995).

Another myth is the MI theory is not empirical, and a variant of this myth
alleges that the MI theory is empirical but has been disapproved. Gardner staunchly
defends the empiricism of the theory by referring to the numerous laboratory and
field data that contributed to its development and the ongoing re-conceptualization
of the theory based on new scientific data.

The MI theory is incompatible with g (general intelligence), with
hereditarian accounts, or with environmental accounts of the nature and causes of
intelligence. Gardner accepts the existence of g and its scientific place in
intelligence theory, but he is more interested in its explanatory importance outside
the relatively narrow environment of schooling. According to him, evidence for g is
provided almost entirely by tests of linguistic and logical intelligence that are
valuable skills in a school system. In addition, he criticizes the pencil-and-paper
tests which require the memorization of digits and the memorization of letters and
often return correlated results. Believing that these tasks require different
intelligences, he offers to ask subjects to memorize a biology achievement test and a
mathematical proof. His prediction is there will be low correlations. In short, the MI
theory questions not the existence but the province and explanatory power of g.
Over the last fifteen years, many studies have been conducted and empirical
evidence continues to mount support for the theory. Certainly the theory may be
falsified, but the evidence suggests that multiple intelligences exist within each
individual (Gardner, 1993; Hoerr, 2000). By the same token; the MI theory is
neutral on the question of heritability of specific intelligences. Instead this theory is
most concerned with the interaction between genetics and the environment in

understanding intelligence (Gardner, 1993).
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The notion that the MI theory expands the definition of intelligence beyond
utility and thus vitiates the usefulness, as well as the usual connotation of the terms
(Sternberg, 1983) is another myth that produces a strong reaction from Gardner. He
argues passionately that the narrow definition of intelligence being equal to
scholastic performance is simply too constrictive. He agrees with the ones
criticizing intelligences are not intelligences at all, but are really what people
commonly refer to as gifts or talents, but wants verbal/linguistic and
logical/mathematical ability also labeled as talents, rather than being elevated for no
particular reason. According to him, calling some “talent” and some “intelligence”
displays the bias of the cultures, so he suggests calling them all “talents” or all
“intelligences”. Just as societies change, so do evaluation of skills. Linguistic
memory is prized because books are widely available. Perhaps, if computers handle
everything related with linguistic and mathematical skills, societies may evolve into
one where artistic skills are the most highly valued (Gardner, 1993; 1995). Gardner
also believes that although Sternberg’s effort to develop new measures of
intelligence can help broaden the view about human capacities, those kinds are too
close to the linguistic and logical items that have traditionally dominated
intelligence testing (Gardner, 1999).

Another myth underscored by Gardner is the single approved educational
approach based on the MI theory. Teaching all concepts of subjects using all of the
intelligences is a waste of time and effort. Gardner says that teachers do not have to
use each of the intelligences for teaching.

As cited in Raeburn (1999), acknowledging that there are some
traditionalists, who see the MI theory as an excuse for lowering standards, Gardner
says he has focused on genuine learning and has been insistent on high standards.

As Osborg (1995) mentioned, the MI theory labels students as winners and
losers. Gardner’s response is nowhere this kind of labeling or ranking is
recommended (Gardner, 1995). He believes neglecting a child’s full intellectual
profile through focusing on only high or low intelligence is misapplication of the

MI theory (Gardner, 1999).
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2. 6 Educational Applications of Multiple Intelligences Theory

When Howard Gardner, proposed a new definition of intelligence in Frames
of Mind: The Theory of Multiple Intelligences in 1983, he did not intend to address
the application of the MI theory in educational settings. Although Gardner’s
expectation was psychologists would be interested with the MI theory, his theory
especially took great attention of educators, teachers and school administrators.
Campbell and Campbell (1999) stated the great need for this theory. “Because
during preservice and in-service education, teachers rarely consider the nature of the
human learning potential they are mandated to develop. This gap in our professional
knowledge base is akin to doctors being trained without studying the human body.”
As soon as the MI theory took root in the educational settings, Gardner has found
himself involved with the practical application of the theory in schools. In addition
to writing many more books and articles on the MI theory, he has served as a
consultant to a variety of school districts. This has resulted in many school staff
applying the MI theory, while some educators have even built MI schools. Three of
the reasons for teachers’ acceptance of MI are:

(1) The theory’s contribution to the educators’ knowledge base and beliefs
about the human mind. Gardner’s intelligence definition initiates broader
understanding of intellectual diversity and makes the teachers accept the thought
that all students can learn. It enables people to look for the positive instead of the
negative, and creates a positive school culture of respect and belief among the
teachers and the students. (2) MI’s implications for professional practice. First of
all, MI offers guidance for the teachers for improving learning. Secondly, it
suggests enriched educational opportunities for all students. (3) The impact of MI
programs on student academic achievement. MI teachers help all students to
experience success by intentionally seeking strengths in every student, and by
personalizing everything in order to reach every student. MI also provides a new
lens for teachers to perceive their students while students are expected to find ways
to represent their knowledge. Students are more involved in their studies, and are
not perceived as defective. This distinction ensures they do not have any excuses

for not being successful. The students also perceive themselves as talented, since
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MI makes them discover hidden talents about themselves (Campbell & Campbell,
1999).

The current MI movement includes many books, articles, seminars,
symposiums, and web sites about the theory and practice of MI in different
educational settings in all over the world.

The subparts of this section include some of the educational projects related

to the MI theory, educational applications of MI in the world and in Turkey.

2.6.1 Projects Related to Multiple Intelligences Theory

There have been some major projects at different educational levels to which
the MI theory have been applied. Four of the big projects explained in Multiple
Intelligences: The Theory in Practice (Gardner, 1993) are discussed below.

Project Zero's Project Spectrum was a collaborative research project which
offered an alternative approach to assessment and curriculum development for the
preschool and early primary years. Gardner and his colleagues, David Feldman,
Mara Kreshewsky and others created a rich environment, called spectrum class in
1984. They started the project with the assumption that each child had a distinctive
profile with different abilities and spectrums of intelligence.

First the researchers identified a number of core capabilities in each of the
seven intelligences; but rather than looking at intelligences in pure form, they
looked at the domains of accomplishment of the culture through those forms taken
up by children. The purpose of the project was to determine profiles of intelligences
and working styles of young children. Since spectrum researchers realized that
intelligences could not be measured in the abstract; the children were surrounded
each day by rich and engaging materials that stimulated the use of a wide range of
intelligences in their spectrum classroom. Over the course of a year or more spent in
this environment, the children had ample opportunity to learn in various ways.

At the end of the year, the research team summarized the information
gathered about each child in a brief essay called a Spectrum Report. This report
described strengths and weaknesses of each child and offered specific
recommendations about what to do at home, in school, or in the wider community

to build on strengths as well as to bolster areas of weakness. Moreover, they
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prepared a Parent Activities Manual with suggestions for activities in the different
domains addressed by Spectrum with the idea that each child is unique.

The analyses given below were based on data collected during the 1986-87
and 1987-88 school years. There were two preschool classrooms, at the Eliot-
Pearson Children’s School at Tufts University in Medford, Massachusetts, enrolled
in the project. The 1986-87 class was limited to thirteen four-year-olds, chiefly from
a relatively homogenous, white, middle and upper income population. The mean
age of these subjects were fifty-two months at the beginning of the school year. The
1987-88 class was compromised of twenty children, also from a white, middle and
upper income population. The mean age of this class was fifty-three months at the
beginning of the school year. Eight of the fifteen Spectrum activities were included
in the 1986-87 analysis where as ten of them were included in 1987-88 analysis.

The research team’s primary questions were:

(1) Do young children have domain-specific as well as more general

strengths?

(2) Is there any correlation between performances in different activities?

(3) Does a child’s strength in one domain facilitate or hinder performance in

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

For the first question they considered that a child had strength in one
standard deviation or more above the mean on the spectrum measures and had
weakness in one standard deviation or more below the mean. As a result, they found
that every child exhibited at least one strength and one weakness relative to him or
herself.

For the second question, they created a matrix of correlations between pairs
of ten activities used in the 1987-88 sample. The results showed that there was very
little correlation between the activities, and reinforcing the opinion that the
spectrum measures no overlapping capabilities in different content areas.

For the third question, the results indicated that a child’s strength in one area
might facilitate performance in another.

Another project explained by Gardner (1993) is The Project Approach in the
Key School Setting. This project was first administered to a K-6 elementary school
in downtown Indianapolis in 1987. Every student at the Key School participated
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each day in a “pod”, where he or she worked with peers of different ages and a
competent teacher to master a craft or discipline of interest. There were a dozen of
pods, from architecture to gardening, from cooking to make money. An outside
specialist, usually a parent, came to the school once a week to talk about the current
theme. These themes included topics such as, swage disposal, forestry...etc. As part
of the school requirements, students executed three new projects related to the
theme; either quite broad or more focused each year. After students presented their
projects to their friends, describing the purpose, problems and future implications of
the project, they answered questions raised by classmates and by the teacher. All of
the project presentations were videotaped and each student accumulated a video
portfolio showing their development during the course. Believing in the importance
of the projects (and student portfolios), they focused on five separate dimensions of
the projects to be assessed. Those dimensions included:

Individual profile. This profile includes the student’s disposition toward
work such as taking risks, preserving...etc., as well as the student’s intellectual
tendencies of the seven intelligences.

Mastery of facts, skills and concepts. A student may select the facts, skills,
and concepts they want to include in a project from their school work.

Quality of work. The aspects of quality are innovation, imagination, and
aesthetic judgment and technique.

Communication. The student needs to communicate his findings skillfully to
his peers and the teachers.

Reflection. Teachers and students can review work together, find the relation
with the past work, conceive of it in terms of longer-term goals, working styles, and
SO on.

Naturally, the quality of the projects takes an important role, but the
researchers were also interested in other main facets. One was the student’s own
strengths, limitations, idiosyncrasies, and overall cognitive profile. The second was
cooperation with classmates, teachers, and outside experts as well as the use of
other kinds of resources, such as libraries or computer data bases. It was also stated
that if students were to conceptualize, carry out, and present their projects

effectively, they needed to be “scaffolded” in the various parts of this activity. As a
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summary, Key School gave students opportunity to pursue their interest through
activities, projects and group work exercising their intelligences in a natural way.

The Practical Intelligence For School (PIFS) was another project mentioned
by Gardner (1993). In this project researchers tried to explore the question, “What is
the best way to aid students in adjusting to and mastering a specific setting like
school with the assumption that success depends on more than traditional academic
intelligence?”. And then in their view, students needed to learn how to understand,
apply, and integrate both academic knowledge regarding the subject domains and
practical knowledge about themselves. They also needed to learn and understand
the academic tasks and the school system at large. In order to inspect the
relationship of academic success to the environmental adaptation, selection and
enrichment, with its theoretical roots in Gardner's theory of multiple intelligences
and Sternberg's triarchic theory of intelligence, the project developed a set of
lessons that helped students to build these skills in the context of the regular
curriculum.

Hence initially PIFS required knowledge in three main areas: (1) one’s own
intellectual profile, learning styles and strategies, representing intrapersonal
intelligence; (2) the structure and learning of academic tasks, representing the
academic intelligences and combination of intelligences in particular domains; and
(3) the school, reflecting interpersonal intelligence.

The PIFS curriculum targeted the sixth and seventh grades, a time when
students made the difficult transition from elementary to middle school. Students
were asked to carry out projects and activities, which made them more responsible
for themselves. In order to determine what the students themselves understood
about their roles as students, they conducted a series of in-depth interviews with 50
fifth and sixth from a variety of socioeconomic backgrounds in five schools in
Boston area. The interview topics were study habits, the evaluation process, subject
matter differences, and the demands of academic tasks, the roles of teachers and
administrators, peer interactions, and the nature of the school system. After
analyzing the responses, researchers focused on three main points that divided the

students into three categories of “high”, “middle”, or “low”. These three points
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were: (1) elaboration of responses, (2) awareness of strategies and resources, and
(3) sense of self as learner. Below is an explanation of the three main points.

The first point is elaboration of responses. Low-profile students had limited
vocabulary when they were expressing their preferences, strengths and weaknesses,
academic tasks and comparing the courses. High profile students were good at
offering reasons about their answers.

The second point is strategies and resources. Low profile students in this
point suggested helplessness, passivity, and magical thinking. High profile students
understood their strengths and weaknesses, and varied their approaches to different
subjects accordingly.

The last point is called “self as learner”. High profile students seemed to
have a strong sense of themselves as learners. While most “lows” seemed to have a
limited identity as learners, they usually revealed at least one area they had interest
and usually felt capable in. These potential “hooks” might be used to exploit student
strength in one domain for the improvement of other domains.

An unexpected similarity between the high-profile students and low-profile
students was the limited understanding capacity. Most students defined subjects in
terms of content. Rather than being a separate course, it is meant to be incorporated
into regular subject matter instruction. The infusion approach can be thought of as a
“metacurriculum” consisting of a set of infusion units intended to help students
understand tasks, how to accomplish best.

The PIFS curriculum was used and evaluated in urban schools in the Boston
and Tewksbury area of Massachusetts and in rural schools in Connecticut. It
encompassed some standard study skills, but differed from other programs in two
important ways. First, instead of offering general solutions, it helped students
develop their own approaches to work. Second, rather than being a separate course,
it was meant to be incorporated into regular subject matter instruction.

Building on the PIFS results, researchers and teachers went on to develop
the Creative Intelligence for School curriculum. This project took PIFS a step
further: Instead of helping students adapt themselves to school, the new effort
helped students figure out how to adapt school to their own interests and talents in

the ways they approach projects and other assignments.
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The last project mentioned by Gardner (1993) was the Arts PROPEL, a five-
year, collaborative effort involving Harvard Project Zero, the Educational Testing
Service (ETS), and the teachers and administrators of the Pittsburgh Public Schools.
The main goal of this project was student-directed learning. Model programs
combining instruction and assessment were developed for middle and high school
students in three art forms: music, visual arts, and imaginative writing.

In an Arts PROPEL classroom, students approached the art form in three
ways that gave the name of the project: (1) production-students were motivated to
learn the basic skills and principles of the art form by integrating their ideas with
music, words, or visual form; (2) perception-students studied works of art to
understand the kinds of choices artists made and to see connections between their
own and others' work; (3) reflection-students assessed their work according to their
personal goals and standards of excellence in the field. Combining these three
issues with the MI theory, the Arts PROPEL project was a new approach in arts
curriculum and assessment principally at the high school level.

Two other projects associated with the MI theory are the Adult Multiple
Intelligences and the Schools Using Multiple Intelligences Theory (SUMIT) Project.

Adult Multiple Intelligences Study was a five-year, January 1996-January
2001, collaboration between Project Zero and World Education, Inc. It investigated
and supported the work of adult literacy educators in developing innovative
instructional strategies, curriculums, and assessments based on the MI theory.

The MI theory, which emphasizes the positive ways that people acquire
knowledge and interacts with the world, has been especially valuable to teachers
working with adult students who had experienced repeated difficulties in learning.
Since the MI theory was often applied to children and young adults, research was
started in 1996 to help cast some light on adult learning strengths and abilities. Nine
teachers and their approximately 120 students from Massachusetts, Maine, Rhode
Island, Vermont, and Connecticut programs enrolled in the study. Two coordinators
with expertise in MI also worked with the teachers. The study examined how the
MI theory supported and enhanced learner centered instruction and assessment in
adult basic education (ABE), English for speakers of other languages (ESOL), and
adult secondary education programs (ASE). The goal of the project was not to
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assess a learner’s or practitioner’s intelligence, but to help people learn about
themselves and realize their own strengths.

The teachers and project coordinators used qualitative research methods
with a particular emphasis on action research. Teachers were engaged as co-
researchers who not only generated data but participated in its analysis. In addition,
teachers in this particular study involved their students in the research by talking to
them about the theory and introducing MI teaching activities.

One of the findings of the study revealed that the teachers using MlI-inspired
reflection strategies gained more knowledge about their students as individuals and
in particular they learned what techniques would be best suited to teaching each
individual student.

The teachers reported the classroom using MI was less teacher-centered and
more learner-centered. The activities were especially meaningful to the students’
lives, and therefore the students enjoyed and learned from them all the more. One of
the teachers mentioned about the high engagement of her students in the activities,
often working enthusiastically beyond their break time. Perhaps more importantly,
it also helped students able to see their own strengths and the strengths of each
other. The authors found that self learning was indeed a useful means of improving
the students’ self-efficacy. It increases their control over their own learning. Much
like the skill of authenticity, such a technique tends to make students happy, boost
their sense of their own intelligence abilities and learn how to learn. That
achievement is something that will continue to benefit them throughout their lives
(Kallenbach & Viens, 2002).

Project SUMIT was a three-year project, which began in January 1997. The
purpose of the research was to identify, document, and promote effective
implementations of MI. These are applications of the theory that teachers or
principals associate with increases in student achievement test scores, quality of
student work, attendance, behavior, and/or parent participation. With this
information, it was planed to create and distribute resources and products that
would support educators' efforts to apply MI in sound ways.

At the start point of the project, during the late winter and spring of 1997,
SUMIT staff identified schools that had been using MI for three or more years and
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that associated the use of the theory with improved outcomes for students. They
conducted phone interviews with the principals and teachers at 41 schools and
administers from three school districts. In these interviews, educators described how
they integrated MI into their curriculum, assessment, professional development, and
other organizational practices. They also described the outcomes of implementing
MI in their schools. In addition many schools sent materials that highlighted their
application of MI and outcomes related to it.

After the determination of the criteria, they visited some of the schools,
interviewed teachers and students about MI, documented school activities using
photographs, audiotapes and videotapes.

Across the schools that they studied, MI is regarded as the prominent
influence in improved test scores, improved discipline, improved parent
participation, and improved learning differences of the students. The frequency of
the improvement of students with learning differences in the schools with MI was
found to be 78%, whereas the improvement of students with learning differences in

the schools with out MI was only found to be 2% (Gardner, 1999).

2.6.2 Applications of Multiple Intelligences Theory at Different Educational
Levels in Different Parts of the World

Since the time Howard Gardner introduced the MI theory in 1983, there has
been so much research for the implementation of that theory at different educational
levels. Many teachers, mostly elementary school teachers have changed their
teaching practices and have developed novel methods for its implementation.
Although some of the middle school teachers also have begun to use MI in their
teaching, acceptance of the theory by high school teachers and college lecturers is
rare.

During the 1989-1990 school year, Campbell carried out an action research
project to explore student reactions to the MI based instructional model in his third
grade classroom of 27 students in Marysville, WA. After the preparation of lesson
plans with respect to MI, he reconstructed his classroom to accommodate the
centers in different areas with each area related to one of the intelligences. A

portion of each school day, approximately 2 -1/2 hours, was devoted to spending
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time in groups of three or four at each center learning regarding the day’s theme in
seven different ways. The students learned each subject artistically, mathematically,
musically, linguistically, kinesthetically, interpersonally and independently
(Campbell, 1989). Analyzing the collected data and observations, following results
were revealed: (1) the students developed increased independence, responsibility
and self-direction over the course of the year. They became skilled at developing
their own projects, gathering the necessary resources and materials, and making
well-planned presentations of all kinds. (2) Students previously identified as having
behavioral problems made significant improvement in their behavior. By mid-year,
they were making important contributions to their groups. And by year's end,
several students who had not previously displayed leadership abilities took the lead
with their groups. (3) Cooperative learning skills improved in all students. Students
became highly skilled at listening, helping each other, and sharing leadership in
different activities. They learned not only to respect each other but also to
appreciate the unique abilities of their classmates. (4) Students became more skilled
at working effectively. The ability to work multimodally in student presentations
increased throughout the school year with students using a minimum of three to five
intelligence areas in their classroom reports. (5) The more kinesthetic students
particularly benefited from the active process of moving from center to center every
fifteen to twenty minutes. (6) Parents reported frequently that behavior improved at
home, more positive attitudes about school were exhibited, and attendance was
increased. (7) Academic achievement of the students increased. Students who had
previously been unsuccessful in school became high achievers in different areas.
Daily work with music and movement in content areas helped students retain
information. At the end of the year, all students were able to remember several
songs created as early as September which contained specific academic
information.

The results indicated increased multimodal skills, improved behavior,
attitude, and achievement of the students. In addition to these, the role of the teacher
changed as the year progressed, becoming less directive and more facilitative, more
diversified, less of a taskmaster and more of a resource person and guide. The

teacher started working with his students rather than working for them. He was
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satisfied in their enthusiasm, began to see growth and development within himself.
He became more creative and diverse in planning the class activities. He learned to
write songs and sing, and his ability to draw and paint improved (Campbell, 1990).

As mentioned by La Farge (1994), Briacliff School, in Shoreham, New
York, is one of the schools inspired by Gardner’s concept of MI and finding new
ways of teaching that will not leave any of the students behind, but will give them
opportunities foster their potential. Marge Misiano teaches a combined kindergarten
and first-grade class in this school. Once La Farge had visited her class, he observed
her and art teacher, Ruth Kisch, co-teaching a project about how houses were built.
The class was divided into two groups. One group was gathered around Misiano
and discussed a collection of materials that had been brought in by a local builder.
The materials that were brought in were two-by-fours, plasterboard, nails of
different sizes, insulation, vinyl siding, and shingles. The discussion was centered
on which materials would be inside of a house, outside of a house, and which
materials would be seen when the house was completed and which would not. The
other group was clustered in a corner of the room with Kisch. She showed them a
photograph and a drawing of a house and asked them to identify the same features
in both the photos and the drawing. The items that were to be identified were doors,
windows, shutters, and a porch. She then explained what an architectural floor plan
was, and showed them one of a house. A few minutes later, they turned to another
floor plan, which she had drawn on a sheet of white paper and laid out on the
carpet. She then asked the children to build a block building by following the floor
plan-a challenging task. When it was complete, the children sat down to draw it
making their version of the architectural drawing that they had studied at the
beginning of the class. La Farge states that working within the strengths of a child, a
teacher will realize that as the students experience success in easier areas, they will
also attempt to try more complex activities.

Hoerr (1994) determined the implementation of the MI theory in New
School in the City of St. Louis. After studying Howard Gardner’s book, Frames of
Mind for almost two years, the teachers working at this school implemented the
theory under the direction of Tom Hoerr. The curriculum in New City School

emphasizes that all skills and talents of the students have to be focused on in order
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to prepare them for the future (Weber, 1992). Concentrating on the students’
strengths rather than their weaknesses, teachers were able to reinforce the different
strengths and talents of the students and nurture them. Drawing, designing, and
creating model buildings with legos, drinking straws, or discarded machine parts
were the strongest talents of the students. By creating learning centers and by
engaging students in enjoyable or rich activities through out the curriculum,
weaknesses were nurtured instead of being neglected. The students also developed
self-esteem, creativity, critical thinking, and independence to succeed in a changing
society.

Beckman (1996) studied the application of the MI when presenting each
concept to her 2/3 classroom at the Miller Research Center on the campus of
Edinboro University of Pennsylvania. She prepared lesson plans about the concepts
in the curriculum concerning these several intelligences, and she constructed seven
areas where materials were available to extend student learning through a variety of
activities within a specific intelligence.

The Verbal/Linguistic center had word games, many books and dictionaries,
a picture file, and an abundance of teacher made packets including manipulatives
and activities in the area of spelling, comprehension, discrimination, and
phonology.

The Logical/Mathematical center consisted of science experiments, math
manipulatives, legos, gears, and teacher- made packets with activities related to
math and science concepts.

The Music center had several records and a record player. It also had a tape
player and a keyboard where children could play familiar songs, compose music on
paper, or pick out a mystery tune which was also marked on the keyboard keys.

The Bodily/Kinesthetic center was right next to the music center where
children could easily move to. It also had puppets and dress-up clothes for dramatic
play.

The Intrapersonal center was a quiet corner with a set of non-working

earphones and reading carrel, where students could work alone.
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The Social/Interpersonal center consisted of games such as chess and
mastermind, and again, teacher-made folder games and packets, which students
could play together.

The Spatial (art) center had multicolored construction paper, paints, glue,
markers, colored chalk, scissors, beads, yarn, clay, and weaving boards.

“Celebration of Learning” was the time when students showed what they
had learned at the end of the unit. The students were free to choose how they would
demonstrate their newfound knowledge. They could choose from such things as
making a model, creating a mural, a dance, a song or rap, an experiment, a picture
display, a video, a report, give a talk, or just about any other activity they chose.
What they decided to do and how they accomplished the goal was recorded by the
teacher.

Beckman reported that by using the MI theory, teachers can develop and
adapt their way of presenting different topics to different children. The beauty of
incorporating Howard Gardner’s seven intelligences into this classroom was that it
allowed all children to learn through their strengths, share their expertise and
provide opportunities for meaningful learning.

Udvari (1996) designed a study that examined strategies used by classroom
teachers to teach students with severe multiple disabilities (limited speeches,
cognition, and physical abilities) in elementary classrooms. A student’s inability
was not considered an inherent problem of the individual. Instead, the presence of
this student appeared to support the belief that all children can learn and the goal to
facilitate that process is a worthy one.

Each week a teaching team consisting of two general educators, two special
educators, a paraprofessional and a speech and language therapist designed 10
learning centers associated with an instructional theme for a first and second grade
multi-age classroom of 40 students. Using the topic of rain forests, centers were
engineered that expressly fostered the use of multiple intelligences. The basic
structure of these activity centers facilitated the involvement of a wide range of
learners, even those students that had severe multiple disabilities. Four of the ten

centers are presented below:
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A survey center was created which fostered verbal/linguistic,
logical/mathematical, kinesthetic and interpersonal intelligences. Students used this
center to record the responses of classmates when asked the question “what food
from the rain forest do you like the most?”” The surveyor provided actual samples of
pineapple, avocado, coconut and nuts to the respondents before asking the question
The child completing the survey recorded each response, graphed the results and
analyzed the data to determine the most popular choice.

Rainforest music was played at the dance center which fostered musical,
bodily/kinesthetic, interpersonal intelligences. The center was furnished with audio
tapes representing the music of the indigenous people of the rain forests and a
variety of traditional musical instruments (e.g. drums, rain sticks, etc.). Written
information was also provided to explain the purpose behind the use of music and
dance in native ceremonies. Students listened to the tapes alone or in small groups
and then created their own compositions in music and dance. After the music was
composed, the students recorded their own performances on audiotape and created a
purpose for the exhibition (e.g. celebrating the end of the school year).

A Trail mix recipe center fostered bodily/kinesthetic, logical/mathematical
intelligences. Students were provided with a written recipe with additional picture
clues to make a tropical rain forest trail mix. Ingredients were dried banana chips,
peanuts, chocolate chips and grated coconut. The recipe indicated the quantity of
each food item needed. Students used counting or measuring skills to accurately
follow the picture or written recipe. After preparing the trail mix, students created
their own recipe cards to be used at home. This required students to make a hand
written recipe and recall from memory the order and amount of each ingredient.
Counting, measurement, following a sequence, and recalling the series of steps
promoted the use of logical/mathematical intelligence. Kinesthetic avenues were
emphasized by the manipulation of the ingredients and by the actual making and
tasting of the finished product.

A Rainforest wordbook focused on visual/spatial, verbal/linguistic,
intrapersonal and interpersonal intelligences: Students were provided with a variety
of picture cards depicting endangered animals found in the rainforest. The name of

the animal and a short description accompanied the picture. Written directions at
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this center guided students to select three cards and construct a book by drawing the
animal, writing the appropriate word, and generating a sentence. To promote
intrapersonal reflection, students were challenged to describe ways endangered
species could be protected.

Each of the seven forms of intelligence was represented in the four centers
described. Children were encouraged to pre-select activity centers at the beginning
of the unit, which typically resulted in students gravitating to activities that matched
their strongest modalities. Throughout the week the instructors guided students into
centers that would promote the use of less developed areas of intelligence. It was
concluded that this kind of educational environment responded to the needs of a
wide range of learners.

The MI theory, as well as dimensions of learning, became part of Trappe,
Maryland elementary school’s plan for change. The first part of the plan was to
teach students about the theory of MI. Because Greenhawk worked with almost all
the children, he took the lead allowing the children to assess and test their own
intelligences through surveys and other activities. The classroom teachers then
asked their students to think about which intelligences they were using during
different activities. Students not only began referring to their own intelligences, but
to those of their classmates. Most importantly, students were able to retain more
knowledge. Once the teachers saw the results, they began to include different
intelligences in each of their lessons. In general, students became more self-directed
and seemed more confident in trying out new skills. Some discovered abilities they
never knew they had. In one year, scores on the Maryland School Performance
Assessment rose by 20 %. The teachers realized when students took a traditional
pencil-and-paper test; they were using a variety of strategies to complete it. Even
students whom they did not consider strong readers or writers were able to use the
strategies that were taught to write good answers. In five years time, students began
to see themselves as individuals with a variety of talents they could use in their
learning. Moreover, parents who five years ago initially thought “Yes, this MI stuff
is great, but when do you stop doing the fun stuff and begin teaching my child the
basics?" realized that innovation does not necessarily mean moving away from the

basics (Greenhawk, 1997).
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A survey of Vialle (1997) also showed that the MI theory is used in
educational settings in Australia, especially among preschool and primary schools.
Cook Primary School in a sleepy suburb in Canberra, Australia’s capital was closed
because of its low enrollment figures. After implementation of MI in this school,
student enrollment has soared. Moreover, now a great number of new students come
from outside the area. Sacred Heart is another school using the MI theory in
Cabramatta, the bustling, industrial western suburb of Sydney. Although the
students of this school come from predominantly low socioeconomic and non-
English-speaking backgrounds, they reach their full potential and impress other
students with their high achievement. In order to investigate how Australian
teachers implement the MI theory, Vialla observed classrooms in 30 schools and
interviewed with 150 teachers across the country. The results revealed that teachers
use two main basic approaches. In the first approach, teaching to intelligence,
teachers are responsible for developing each child’s intelligence. In the second
approach, teaching through intelligences, teachers are responsible for developing
students’ skills in particular disciplines by providing learning activities through a
number of intelligences. The best teachers seem to use a combination of these two
approaches. The most significant outcome Vialle noticed at the schools she
observed was; there was a shift from teacher centered education to learner centered
education. The theory also gave students broader opportunity for the demonstration
of their understandings and helped teachers shift assessment and evaluation from a
narrowly based process to a broader one. Moreover, it let teachers to be aware of
each student’s interests, abilities, and learning styles and the ability to individualize
the curriculum accordingly. As teachers agreed, MI made them far more effective
practitioners and their students to be better learners.

Sweeney (1998) implemented the project in an urban, inner city elementary
school. The sample participants consisted of 19 kindergarten students. The use of a
MI framework allowed the researcher to set up a series of learning centers in the
classroom. The research practitioner correlated observable classroom behaviors and
the results of the inventory in the areas of linguistics (reading and language
abilities), logical/mathematical (logical and mathematics skills), interpersonal

(social skills) and intrapersonal (self knowledge skills). Inventory results showed
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those students receiving low scores or non-dominance in the skills/intelligence areas
were most likely to have difficulties with academics.

As part of UNICEF, Ellison and Rothenberger spent three weeks in
Bangladesh where their task was to introduce the latest research on brain-based
learning and multiple intelligences to teachers. Bangladesh is a densely populated
country with one of the lowest per capita incomes in the world. Even with such
great poverty, the Bangladesh government is still focused on improving education
for all. The schools had essentially no budget for materials or even furniture, and
children had to sit on the floor. The authors helped the teachers focus on the
positive, and pointed out that sitting on the floor made it easy to regroup the
children depending on the focus of the lessons. They encouraged the teachers to use
the unpainted and bare walls as a place to display the children’s art. They urged
them to continually make connections before they taught, such as having the
children draw a series of pictures about growing rice before reading the related
story. They taught the teachers how to make paper dice for playing simple games
using addition, subtractions, and multiplication. They also showed the teachers how
to create picture-word concentration games that reinforced vocabulary and sequence
games that illustrated the months of the year or the steps in growing rice. They
involved the teachers in a number of self-reflective strategies designed to engage
the students. One such strategy involved using their fingers to create a scale of 1 to
5, and ask the children to show their feelings and understandings on a given topic.
Although clearly Bangladeshi classrooms were not as “rich” as classrooms in the
United States, teachers, supported by their government, were willing to be creative
in enriching learning environments for their children. Today in Bangladesh, more
children are attending school, are actively engaged while they are in school, and are
enjoying their learning experiences (Ellison & Rothenberger, 1999).

Campbell worked with the Tibetan Children's Village (TCV) staff and the
students. TCV was first established in India, where majority of Tibetans have
settled since the 1960’s. Today over 2400 children are being educated there. The
school itself lacks many of the resources taken for granted in western schools.
Moreover, professional development of the teachers was limited by geography and

financial means. As Campbell realized, each family chants together before
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breakfast. Schools too begin with chanting. The heroes of TCV students were not
musicians, movie stars, athletes or leaders, but saints and moral exemplars from the
Buddhist religion. The education from early childhood through Grade 12 was quite
traditional. Instruction was based on teachers lecturing, students taking notes, and
the use of regular exams, but the curriculum was still primarily based on the
Buddhist philosophy, lessons in writing focused on personal awareness and spiritual
growth. Math and science were also affected by the Buddhist ideals, and seen as
bodies of knowledge to understand the world. Even the artwork of students was the
reflection of the imagery and beauty of the spiritual world they experienced.
Campbell also stated the great willingness, attendance, engagement of the teachers
to improve themselves professionally. First, they expanded their instructional
repertoire with the simulation of MI lessons, singing dramatizing events, building
models, collaborating on projects, creating charts, posters, diagrams and graphs.
Then they worked on lesson plans and curriculum design. Finally, they discovered
they could measure student learning not only with standardized tests but also with
more performance-based assessments such as project presentations, demonstrations,
exhibitions and performances using the arts. After the applications of MI in this
culture, it was revealed that even in a homogenous culture, each student may learn
in a unique way. By providing variety in education settings students may be more
academically successful. Interestingly, the teachers also realized their own unique
differences, and discovered they could use these differences for the optimization of
teaching procedures and to support their colleagues. In short, the implications of MI
for western teachers were equally apparent and relevant to the Tibetan teachers
(Campbell, 1999).

In 1999, Hassan and Maluf applied MI based approach in early childhood
years in a Middle Eastern culture. A total of 228 preschool children enrolled in
International College School were chosen for this study. The school consisted of
two branches, one in Beirut which is the capital of Lebanon, and the other which is
located in a more suburban area. The control group consisted of 78 Kindergarten
students in the suburb branch, whereas the experimental group consisted of 150
Kindergarten students in the Beirut branch. Both of the groups followed the school

curriculum, while the experimental group was also administered the activities and
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games, designed with respect to the Project Spectrum Preschool Assessment
Handbook. The Lebanese kindergarten students revealed distinct profiles of
intelligences, however, no significant difference was found between the two groups
with respect to their achievement as measured by teacher ratings at the end of the
year. As Hassan and Maluf explained, this may be due to the fact that these ratings
might be subjective measurement. It would have been better to use standardized
measures for this study. This study suggests that the development of different
intelligences can be fostered from as early as the preschool years, through a learning
environment based on learner-centered. Helping teachers to understand individual
differences and multiple intelligences, the implementation of the MI theory resulted
in the use of a variety of teaching methods and enriched learning environment and
experiences.

Dr. Lefebrve, who had implemented the MI theory in his Psychology 101
class, administered a test developed by one of his colleagues in order to determine
in which areas his students were best adapted. The assignments reflected the quality
and the quantity of these learning options. Results from the first year of the two-
year pilot study with 76 students indicated that students wanted various options in
verifying their intelligence. After being encouraged by their professor, the students
showed an increased interest in using different methods of learning. Their
motivation to learn the academic material and the amount of time spent studying
outside the classroom increased. This increase of effort and desire was based on
their intrinsic motivation developed by the opportunity to be creative and their
natural love of learning. Dr. Diaz reported that several of his students came and told
him that he gave them an opportunity that no other teacher had given them (Kline,
1995).

Brougher (1997) reported about one of her graduate education classes that
resembled an elementary classroom. The magazines, scissors, glue, paper, markers,
construction paper, and crayons were all scattered on the tables. Students illustrated
twelve different concepts about how the brain works with background music while
the teacher moved from one group to another as a guide. She also gave examples
about how she applied the MI theory with respect to the seven intelligences in her

classes. For verbal/ linguistic intelligence, students worked in groups to write a
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letter to the editor of a local newspaper that published comparison test results of a
state wide standardized test taken by various schools. The teacher observed that the
students made insightful comments and discussed the style, concepts and ideas that
should be included in their letters. For logical/mathematical intelligence, they
analyzed popular films, songs, and works of art for content- specific themes and
patterns. For musical/rhythmic intelligence, she used music to energize, calm, or
focus her students when she sensed that they were getting tired or stressed. Music
that had words related to the subject was also a novelty to introduce a new topic or
stimulate discussion. For intrapersonal intelligence, they wrote reflectively while
listening to quiet music. “Ordinary Miracles”, a song from the CD, Barbara: The
Concert is an example given by her. For visual/spatial intelligence, the students
worked in groups to develop mind maps that explained the meaning and
relationship of important concepts pertaining to material they had recently read.
These small groups were also used for the interpersonal intelligence. With all of
these activities related with the MI theory, Brougher found out that teaching adults
can be much more enjoyable and productive.

Gibson and Govendo (1999) focused on the application of the MI theory to
the following elements of the middle school classroom social community: the
physical and social environment, classroom customs and routines, transitions, and
social skills at the middle school level. Offering alternative interventions using an
MI approach for students experiencing difficulty in the classroom, they claim that
teachers can create an environment that facilitates both social and academic growth.

Recognizing that each student is talented in different ways, Emig (1997)
decided to expand her teaching and assessment strategies according to multiple
intelligences principles in her social science classes at Pennsylvania high school. To
evaluate her work and her students’ progress, she developed a form called the MI
Inventory. She discovered that students who were using their areas of strength to
learn felt more competent, confident, and enjoyed learning new information. They
participated more fully and retained more information because they could more
easily see connections.

Dr. Shearer is a developmental psychologist. In his private practice he

counsels adults, adolescents, and families to improve educational and vocational
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achievement and personal satisfaction. He conducts workshops for teachers and
school administrators interested in the MI theory. Eight high school teachers and
over 165 of their students in Northeast Ohio were involved in a year long study
conducted by him. The main purpose of the study was to determine the effect of a
Multiple Intelligences Developmental Assessment Scales (MIDAS) on classroom
instruction and self-directed learning. After the application of MIDAS, the students
did all the activities in the Stepping Stones interactive workbook in order to increase
their intrapersonal understanding and awareness of MI in academic learning and
everyday practices. The teachers were supposed to evaluate these activities and give
feedback to the students regarding their profiles. Findings of this study were: (1)
Teachers have a great role guiding students in use of their intellectual strengths to
do better in school. So they need to find alternative ways for creating lessons that
reflect more than what is in the text book and try to connect with the personality of
the class. (2) Because MIDAS focused on the students’ strengths, they felt
themselves better and had confidence to find out the actual tools they already had
for being successful. Some of the main points behind the use of MI include, not
“labeling” people by their preferred intelligences, and encouraging individuals to
develop less preferred intelligences. (3) At-risk students and adults who had not
experienced career success,| benefited from recognizing that they were intelligent
and that they could identify careers that match their strengths (Shearer, 1999).
Meyer (1998) mainly used the Naturalist Intelligence in one of her science
lessons in order to improve data collection and observation skills. She believes that
by observing outside of the classroom, students can see those same patterns in
nature and understand the connections. Her six grade students did quadrates and
brainstormed a list of items that they might find in their quadrates just before
leaving the classroom. In the field, on a data sheet they tallied, counted, recorded
and drew what they saw in their quadrates. When they returned to the classroom,
they shared their findings with their classmates. They compared their findings with
their predictions and made comments. There were some students who were
interested with the reasons why some appeared in the same place. Afterwards, they
recorded the total classroom data of at least one object from everyone’s quadrate.

Meyer also suggested some extensions for this lesson that teacher could choose at
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this point. Some of those suggestions are construction of a pictograph of the data,
writing mathematical problems using the data collected, writing a story of how one
item, selected from the quadrate, got onto that area, research on an object
discovered. What she chose was giving them several prompts to reflect in their field
studies: Today we......... , | saw...... One thing I thought I was curious was......, |
learned...., I think......In her opinion students of all levels need these types of
experiences.

The purpose of the master’s project applied by Erb (1996) was to increase
the students’ responsibility for their own learning in biology in order to increase
academic output and decrease the occurrence of inappropriate behavior. The target
population was sophomore high school students. The high school was located in a
stable, urban blue-collar community in northern Illinois. Data collected by the
surveys was designed to determine the causes for the students’ lack of
responsibility, and data collected by the teacher, student, and social records were
applied for the documentation of the problems of academic output and inappropriate
behavior. The main reason behind the lack of responsibility of the students turned
out to be a lack of intrinsic motivation and interest in science. After the
implementation of the MI theory and cooperative learning, the post data revealed
that there was an increase in the students’ responsibility for their own learning
through an increase in academic output and a decrease in students’ responsibility for
their own learning through an increase in academic output and a decrease in the
frequency of occurrence of inappropriate behavior.

Bellanca (1998) mentions about a biology teacher in a large, college-
directed suburban high school using the MI theory. Two views of this teacher,

expressed at different times are given below:

When I teach biology, my job is to cover the content. To get all the material
required in our curriculum covered, I use two strategies. In class, I lecture or
show films to get the material across. In the lab, I work through the lab book
with the students. The labs correspond with the text chapters. I use pop
quizzes, chapter tests, lab book grades, and a semester final to decide a

student’s grade for the semester.
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When I teach biology, my job is to interest students in the value of this
science. This is much more than giving them information to spit back out on
a test or quiz. I have to help them to understand how all the information fits
together and why it is important. I also have to help them get as excited
about biology as I am. In class, I use a variety of methods. First, I teach
them how to gather the right information from a variety of sources. These
can include some lectures, some films, targeted-reading from the text, or
online resource materials. I also structure all-class and cooperative-group
discussions so that they can relate the specific topics to the “big Picture”.
Finally, I use the lab to engage them in applying the new information. I use
the lab book as a start for the students to investigate applications outside the
classroom. I use pop quizzes and tests to check what they know about the
material. But I also observe and grade how they do lab work, defend their
findings, execute outside-of-class projects, contribute to the discussions, and
complete the final exam. Unless I actively engage their minds in doing
biology, I believe that I have shortchanged their opportunity to understand

and to enjoy the subject.

Reading these two views of the teacher, it is easy to see how MI using has
changed his beliefs and practices. Another example illustrating how beliefs about
learning affect teaching practices is the implementation of the MI theory in the first
grader class “Science curriculum content: Simple Machines”. Instead of using text-
based approach and memorization as in previous years, the teacher assigned pairs of
students (interpersonal) to create an invented animal composed of several simple
machines (logical/mathematical). As an example, the teacher showed the dinosaur
she made by herself (visual/spatial) and pointed out how each machine was used.
When the projects were completed, each pair of students made a presentation about
their animals and group work. The results of this example conclude that MI
provides all children with the opportunity to become active, engaged, and

successful learners.
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Another example is the research study designed by Goodnough (2000). The
main purpose of this study was to explore the MI theory and how this theory makes
teaching and learning science more meaningful. The study reports on the
experiences of Goodnough and four additional teachers, two elementary teachers,
one junior high teacher, and one high school teacher, as they participated in a
collaborative action research project. The inquiry was a qualitative case study that
aimed to understand the perspectives of those directly involved. This was achieved
by using multiple methods to collect data such as, audio taping action research
meetings, field notes, semi structured interviews, journal writing, and concept
mapping. All data was analyzed on an ongoing basis.

Many positive outcomes resulted from the study in areas such as curriculum
development, teacher development, and student learning in science. Through the
process of action research, research participants became more reflective about their
practice and thus enhanced their pedagogical content knowledge in science.
Students became more engaged in learning science, gained a greater understanding
of how they learn, and experienced a science curriculum that was more relevant and
personalized. In addition, the action research process provided a feasible and
effective forum for both curriculum development and professional development.

Dave, a private high school science teacher, explored the MI theory within
the context of the action research group formed by Goodnough (2001) in December
1998. During this project, he worked with his 13 ninth-grade students in a small
class. Three of the thirteen students were classified as English as a Second
Language (ESL) students, and received support outside the traditional classroom.
He used the MI theory as a framework to make decisions about how he would
structure learning experiences for his students in a science unit on space and
astronomy. Over the duration of the study, the action research group held 12
meetings with each meeting lasting between 120 to 150 minutes in duration. All
meetings were audio taped and later transcribed and analyzed. Semi structured
interviews were conducted with each participant at the beginning and end of the
action research project. In addition, informal conversational interviews occurred
after the action research meetings, after classroom teaching sessions, and after

regular school hours. Transcribed interviews and recreated notes based on informal
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interviews were sources of data that revealed the participants' developing views and
beliefs about the MI theory, science teaching and learning, and action research. All
participants recorded their thoughts, ideas, questions, and concerns in journals and
responded to a survey. Student learning and teacher knowledge are the two major
themes used for the discussion of the outcomes. According to Dave, the quality of
learning experience by the students was enhanced. When asked on a questionnaire
whether or not using MI had made them better learners, 85% of the class responded
in the affirmative. As well, in response to another questionnaire statement asking
whether they learned more easily using a variety of multiple intelligences, 85% of
the students either agreed or strongly agreed. He believed that his students
displayed higher levels of participation and enjoyed learning science more in his
class than in their regular science classes. In his opinion, participation in this unit
had a significant impact on the learning of his ESL students. In comparing the
students' performance in the space and astronomy unit and in the previous cells and
reproduction unit, there was not a substantial increase in achievement levels.
However, in comparing student performance on other forms of assessment in both
units, the overall MI class averages reflected a much broader range. In addition to
these cognitive and affective outcomes, he believed that, students when exploring
“space and astronomy” unit, benefited from engaging in metacognition. Using MI
during this science unit also made Dave’s strong and weak points as being a teacher
and totally changed his approach to teaching and the way that he conducted the
class. He created a more student-centered curriculum by building on his current
instructional repertoire to include more of the multiple intelligences. He became
more cognizant of and sensitive to his students' varied learning needs. He afforded
his students opportunities to engage in self-reflection not only on how they were
learning (the intelligences used), but on how successful they were in using a
particular intelligence and on whether or not they liked using that intelligence.
Another study conducted by Marsland (2000) evaluated twelve studies on
teacher effectiveness in order to investigate the role of MI. The analysis revealed
great differences between the intelligences and their representation in teacher
effectiveness research. A great imbalance occurred at the two ends of the spectrum.

Personal intelligences were evaluated in 11 of the 12 studies while the naturalistic
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intelligence was evaluated 1 out of 12. Other intelligences represented in order are,
verbal/linguistic (6 out of 12) , bodily (5 out of 12), mathematical (4 out of 12) , and
musical intelligences (2 out of 12). Analysis of the findings led to the conclusion
that using the MI theory is an appropriate method for assessing teacher
effectiveness, because it gives a more holistic understanding of the dynamism of
being an effective teacher. Teachers who are aware of the MI theory and recognize
its benefits are better able to meet the individual needs of the students.

Guild and Chock-Eng (1998) gives the overlapping areas of three theories,
multiple intelligences, learning styles, and brain-based education theory by
comparing the three middle school seventh grade Language Arts/Social Studies
teams.

At the first school, there was a mural in process about the Revolutionary war
with some students building a bridge with a variety of materials. Project posters
were taped to the back chalk-board outlining tasks for group members, and major
questions. Some students were working together while others were working alone.
A common thread was the frequent hands-on work of the students.

In the second school, there was an adjoining area where students were
involved in a class meeting to discuss their plans for the work that they would be
doing at the learning centers. There were small groups of students working with the
materials, tasks, and instructions in a variety of learning centers. Some groups were
listening to a taped story, some were writing journals, some were playing word
games, and others were inspecting a portfolio of photographs and recording
responses.

In the third school, the subject of the social studies course was the culture of
China, and the ability to learn specific map skills. There were posters of China’s
different regions and national monuments at the back wall of the room, two maps of
China, one in English and one in Chinese behind the teacher’s desk. There was also
a cart full of books and magazine articles about China and novels written by
Chinese-American authors. Students were talking about an excerpt from Jade Snow
Wong’s Fifth Chinese Daughter and comparing it to an earlier story they read from
Tales of a Chinese Grandmother by Frances Carpenter. Students sometimes

worked in pairs or in small groups and other times in a fairly large group with a
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teacher directing the activity. During these activities soothing music was played in
the background.

The common points of three of these schools are: active involvement of the
students in their learning, learning in a variety of ways, and curriculum related to
the real world and interests of students.

As explained by Guild and Chock-Eng, multiple intelligences, learning
styles, and brain-based education each have particular theoretical constructs,
research bases, and applications. These fields are distinct and separate from one
another in some ways, but the application of them in a classroom environment look
quite similar:

e cach of the theories focus on how students learn,

each of them may be a catalyst for student learning,

e cach of them are learner-centered,

e learners’ needs and interests are important for the teachers,

e teachers not only pay attention to the student’s academic life, but also to the
cultural, physical, social, and emotional life of him/her,

e both the teacher and the student are reflective practitioners,

e teacher and the students promote respect for both the differences and similarities
among people in the school,

e they practice working together in productive ways.

Lindvall (1995) described the program with which she employed the MI
theory and individual learning style in order to increase time on task, increase
retention of academic material, and decrease in distracting behaviors in classrooms.
Seventeen 13" grade students were the samples of the study. The data was collected
by a survey about students’ learning preferences and teaching methods related to the
seven intelligences, academic assessment, teacher observations, parent
questionnaires, student questionnaires and interviews. The results indicated that
focusing on the needs and preferences of the students, and making accommodation
to confirm those needs in the classroom, encouraged students to become
increasingly engaged in their learning. There was an increase on time on task and

retention of academic materials and decrease on behavioral problems.
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2.6.3 Application of Multiple Intelligences Theory in Turkey

Although there have not been any application of MI in Turkey till the late
1990s, the interests of the researchers, authors and teachers increase day by day. Ari
College, METU College, Ayseabla College, Ankara University College, Ceceli
Schools, Altin Education Schools located in Ankara, Enka College, Istek
Foundation Schools, and Yiizyil Isil Education Foundation Schools located in
Istanbul, and Sanko College located in Antep are some of the names of the private
schools implementing the theory. In order to apply the MI theory in public schools
in Turkey, Ministry of National Education conducted in-service education
programmes about the theory and its applications during 2003-2004 education year.
Also there are some books written by the authors about the theory and its
applications (Biimen, 2002; Saban, 2002; Selcuk & Kayili , 2002; Sel¢uk, Kayil1 &
Okut, 2004; Yavuz, 2001; 2004) but the lesson plans included in these books are
only at primary education level, first grade to eighth grade.

Coskungoniillii (1998) conducted a study to investigate the effect of the MI
theory on fifth graders’ mathematics achievement. The effect of the MI theory on
the fifth graders’ attitude toward mathematics was also investigated. This
experimental research was applied in the second term of 1997-1998 educational
year in TED College. There were two randomly assigned groups, one experimental
group, having mathematics lessons using MI and one control group with traditional
methods. The treatment lasted for three weeks. After the treatment, the data was
analyzed by using independent t-test. This data analysis revealed that there was a
significant effect on the students’ mathematics achievement using the MI theory,
but there was no significant effect on students’ attitude toward mathematics by
using the MI theory. According to the interviews she made with the experimental
group and the teacher about the implementation of the theory, both the students and
their teacher had positive opinions about its use. Her interpretations from her
observations are, students in experimental group were having fun, willing to
participate, collaborating with each other and encouraging their friends, whereas in
control group the students were bored, unwilling to participate, and were not

exchanging their ideas.
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Sahin (2001) conducted a study to investigate the effects of application of
MI activities and multivariate materials on third grade students’ social science
achievement. This experimental research was applied during the second term of
1999-2000 academic year in Kisla primary school in Eregli, Zonguldak. Pretest-
posttest experimental and control group design, observations, and interviews with
the teacher and the students in the experimental group were utilized in this study.
The data analyses revealed that MI activities and multivariate materials used in the
class had a significant positive effect on students’ achievement. In addition,
according to the observations and interviews made with the students, it was found
out that the students’ multiple intelligences were positively affected. Finally,
interview made with the teacher showed that she had positive views on the
application of MI activities and multivariate materials in her class.

Ozdemir, Korkmaz and Kaptan (2002) aimed to investigate the effect of MI
based science teaching on fourth grade students’ higher order thinking skills. This
experimental research was conducted in 2001-2002 spring term in Beytepe primary
school in Cankaya district in Ankara. Experimental design was used. There was
only one group of 32 students involved in this study. An achievement test, including
sub dimensions, knowledge, comprehension, and problem solving was used. Paired
t-test results revealed that posttest scores were significantly higher than the pretest
scores of the students in all of the sub dimensions and total test scores.

Ozdemir (2002) conducted a research in order to investigate the effects of
instructional strategies based on the principles of the MI theory on fourth graders’
understanding of diversity of living things. This experimental research was
conducted in 2001-2002 educational year in Beytepe elementary school. Two
classes each taught by different teachers were involved in the study. One of these
classes was randomly assigned as the experimental group and the other as the
control group. The classroom instruction of the groups lasted for four weeks.
Science achievement test, Science attitude scale and Teele inventory of multiple
intelligences (TIMI) were utilized as measurement instruments. The data was
analyzed by using independent t-test. Results of statistical analysis revealed that
there was a significant difference between the effect of the instructional strategies

used according to the principles of the MI theory and that of traditionally designed
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science instruction in the favor of the experimental group on understanding of
science concepts and on retention of knowledge related with the unit of “Diversity
of Living Things”. On the other hand no effect in terms of students’ general attitude
toward science was found. The results of TIMI revealed that students’ most
dominant intelligences were logical mathematical and interpersonal before and after
the treatment. Also by looking at the pretest and posttest scores of TIMI, the
variations in the types of intelligences of students between the pretest of TIMI and
posttest of TIMI were more obvious and higher in experimental group. For
example, the musical intelligence of the students in experimental group was
apparently higher after the treatment.

Biimen (1999) carried out a study in order to find out the difference between
the MI theory and implementation supplied by reviewing strategies and traditional
instruction methods in the unit of ““ Diversity and Human Rights” in citizenship and
human rights lesson. The subjects of the study were 112 eighth grade students of
Izmir private Tevfik Fikret high school. Test-retest design was used with control
groups. Among five classes, two of them were chosen to be control groups and
three of them were to be experimental groups. Achievement test and attitude scale
were administered. The findings of the research are: (1) both methods had the same
effect for the knowledge level achievement of students, (2) MI implementation
supplied by reviewing strategies was more effective on the comprehension,
application levels and total achievement of the students, (3) MI was more effective
on students’ attitude, (4) MI was more effective on students’ retention of the
knowledge. In short this study reveals that MI effects not only cognitive learning
but also affective behaviors.

Akbag (2004) carried out a study to investigate the effects of MI based
instruction on sixth graders’ science achievement, and their attitudes towards
science. This experimental research was conducted over three weeks in 2002-2003
educational year at METU Ankara College primary school. There was one control
and one experimental group instructed by the same teacher. The MANCOVA
results indicated that using methods based on the MI theory had a significant

positive effect on students’ science achievement. However, use of the MI theory did
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not have any significant effect on students’ attitude towards science. The teacher
expressed positive views about the implementation of the theory.

Kaya (2002) conducted a study to investigate the effect of the MI theory on
seventh graders’ science achievement, retention of their knowledge, attitude toward
science and perceptions in the topic of atom and atomic structure. This research was
carried out during four weeks in 2001-2002 fall semester. The two classes used
were part of the Emniyetciler primary school located in Yenimahalle, Ankara. The
treatment in the control group lasted 4 hours, whereas the treatment in the
experimental group lasted 5 hours. The statistical results and observations of the
researcher indicated that the MI theory had positive effects on the students’
achievement, retention of knowledge, attitude, and general perceptions of science
and the learning of science.

Glines (2002) carried out a study for the implementation of the MI theory in
developing and teaching the concept of buoyancy to seventh graders. The study was
conducted in 2000-2001 school year in a private school in Ankara. The researcher
being the class teacher and three of her classes were involved in the study. The
instruction consisted of two parts. The first part included activities that lasted for
two weeks, and the second part included the students’ presentations. By using the
triangulation technique, research findings were compared. This triangulation
consisted of the students’ written documents, classroom observations and science
attitude scale. She found that MI based instructional techniques changed the
students’ attitudes toward science positively. Especially the written documents
showed that most of the students enjoyed lessons with multiple intelligences based
instruction (MIBI). They found the lessons colorful, interesting and refreshingly
different than their usual lessons. Not only did the MI theory affect the attitudes of
the students, but it also positively affected the students’ achievement, responsibility,
self-reliance and independence.

Asc1 (2003) carried out a study to investigate the effect of MI based
instruction on ninth graders’ ecology achievement, attitudes toward ecology and
multiple intelligences. The study was conducted in 2001-2002 educational year in
Atatiirk Anatolian high school, in Yenimahalle, Ankara. One teacher and her two

classes, one randomly assigned as the experimental group and the other assigned as
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the control group, were involved in the study. The treatment lasted two weeks. The
data was analyzed by using MANCOVA. Results of statistical analyses indicated
that MIBI had a significant and positive effect both on the students’ achievement
and overall MI. However, MIBI had no effect on the students’ attitudes toward
ecology.

Giirgay (2003) conducted a study in order to compare the effects of MIBI
with traditional instruction on students’ physics achievement, and their attitude
toward physics. This research was conducted during the second semester of 2002-
2003 educational year. Four classes of one teacher (two as experimental and two as
control group) from two ninth grade high schools in Sincan were involved in this
study. A total of eight classes from two separate schools were selected. Four of the
experimental classes were exposed to MIBI, whereas other four of the control
classes were exposed to traditional teaching method. Before the treatment, all of the
groups were given the MI inventory, attitude toward the content “Coulomb’s Law”,
and achievement test as pretests. By using pretest results of the MI inventory,
students in experimental classes were grouped with respect to their strongest
intelligences. Since the groups were labeled with colors, instead of the intelligence
dimensions, students were unaware of their strongest intelligence dimensions. After
being grouped, the students were given activities printed with respect to the group
colors. There were four intelligence groups including verbal/linguistic,
logical/mathematical, visual/spatial, and social/interpersonal. These activities were
based on their major intelligence and supported with two or three intelligences.
After the end of each activity, groups shared their results with their classmates and
teacher summarized the topics with MI based examples. The treatment lasted for
three weeks. Then the same tests were administered as posttests to both of the
groups. MANCOV A statistics results revealed that MIBI had a significant effect on
the students’ achievement but there was no significant effect of MIBI on students’
attitudes towards physics, when students’ prior semester GPA, pretest scores of
Attitude toward the content “Coulomb’s Law” and pretest scores of achievement
were controlled. According to the students’ belief questionnaire about treatment,
most of the students liked MI based lessons. Moreover they thought MI based

lessons increased their interest toward physics and also increased their physics
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achievement. According to the analyses of the observation of the classroom students
were willing to learn and had fun in experimental classes.

A study designed by Ekici (2002) sought to find out the availability of the
biology teachers’ various teaching strategies for various intelligences of their
students. This research included 80 biology teachers in Cankaya district, Ankara
during 2002-2003 educational year. An inventory including 10 teaching strategies
for each of the intelligences (totally 80 teaching strategies) was used. The
frequencies, percentages gained from the data showed that the most preferred
teaching strategies by the biology teachers were based on linguistic intelligence.
These strategies included discussions, reading from textbooks, and taking notes.

In 2002, Acat studied the applicability of the MI theory in planning and
regulation situations in Turkey. For the study, a post-test design of experimental
research model without a control group was used. The qualitative data analysis
revealed that the results should be categorized in two groups: positive and negative
views. The positive views were: the MI theory helps to get rid of the monotonous
atmosphere in the situations, contributes to the social, personal and academic
improvement of the individual, provides support to the teacher for the improvement
of communication in the classroom and using various teaching/learning activities,
and results in active participation of the students. The negative views were:
difficulty in making a connection between level, subject and intelligences domain.
The higher the grade is, the harder it is to find activities for that level. Another
negative view mentioned was the lack of time for the preparation of MI based
lesson plans. This is due to the heavy lesson schedules in Turkey, overcrowded

classrooms, and lack of materials in the Turkish education system.

2.7 Summary of the Review of Literature
1. The concept of “human intelligence” has been viewed in different ways.

Traditional view describes intelligence as being static, unitary, single, and
quantifiable. Recent theories view intelligence as a dynamic system that can
continue to develop throughout life, is pluralistic, and is broken into components. It

is not something to achieve in schools, but rather something to achieve in real life.
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2. Gardner defines intelligence as the abilities to solve problems, find or create new
problems, and when appropriate create products valued in a particular cultural
setting.

3. A candidate intelligence that meet Gardner’s definition can be considered as a
genuine intelligence if it meets a few of the criteria. These criteria are: Potential
isolation by brain damage, the existence of idiot savants, prodigies, and other
exceptional individuals, an identifiable core operation or set of operations, a
distinctive developmental history, along with a definable set of expert “end-state”
performances, an evolutionary history and evolutionary plausibility, support from
experimental psychological tasks, support from psychometric findings, and
susceptibility to encoding in a symbol system.

4. Gardner (1999) defined eight intelligences which established criteria.
Logical/mathematical, visual/spatial, bodily/kinesthetic, and naturalist intelligences
may be placed in "object-related", verbal/linguistic and musical intelligences may
be placed in the “object-free” area, and social/interpersonal and intrapersonal may
be placed in “person-related" forms of intelligence.

5. Since Gardner proposed a new definition of intelligence in his book, Frames of
Mind, there have been so many myths about MI.

6. Multiple intelligences has been implemented into the whole curriculum across
any discipline as a means to better teaching and learning. Although some of the
middle school teachers also use MI in their teaching, acceptance of the theory by
high school teachers and college lecturers is rarer than the lower grade teachers.

7. The literature review reveals that M1 help students to have increased self
confidence, independence, interest, motivation, and responsibility. Hence, MIBI has
an influence in students’ positive attitudes (Biimen, 1999; Campbell, 1990; 1999;
Ellison & Rothenberger, 1999; Erb, 1996; Gardner, 1995; Greenhawk, 1997;
Glines, 2002; Hoerr, 1994; Kallenbach &Viens, 2002; Kaya, 2002; Kline, 1995;
Lindvall, 1995; Shearer, 1999; Sahin, 2001).

8. MIBI allows students to learn through their strengths, share their experiences
(Beckman, 1996) and responds to the needs of a wide range of students by giving
them the opportunity to learn in various ways (Gardner, 1993; Udvari, 1996).

Learning how to learn students become better learners (Goodnough, 2000; Vialle,
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1997), have higher academic achievement (Akbasg, 2004; Asc1, 2003; Biimen, 1999;
Campbell, 1990; Coskungoniillii, 1998; Gardner, 1999; Giines, 2002; Giircay, 2003;
Kaya, 2002; Ozdemir, 2002; Ozdemir et. al., 2002; Sahin, 2001) and retain more
information (Emig, 1997; Erb, 1996; Greenhawk, 1997; Lindvall, 1995).

9. The Multiple Intelligences theory enhances learner centered education
(Campbell, 1999; Goodnough, 2000; Kallenbach & Viens, 2002; Vialle, 1997) and
provides all students with the opportunity to become active, engaged learners
(Bellanca, 1998; Lindvall, 1995). Both the teachers and students are reflective
practitioners in an MI classroom.

10. By engaging students in rich activities, weaknesses of the students are nurtured
instead of being neglected (Hoerr, 1994). A significant positive effect of the
Multiple Iintelligences theory on students’ overall MI was also found by Ase¢1
(2003).

11. In an Multiple Intelligences classroom the role of the teachers change becoming
more facilitative and guide (Campbell, 1990). The Multiple Intelligences theory lets
the teacher be aware of each student’s interests, abilities and learning styles, and
individualize the education accordingly (Goodnough, 2000; Kallenbach &Viens,
2002).

As a results, these summary results show us the applicability of multiple
intelligences based instruction and positive contributions of the Multiple
Intelligences theory in all over the world. Differently from these results, Acat’s
study indicates that there are also negative views about the applicability of the
Multiple Intelligences theory in planning and regulation situations in Turkey. These
are: the higher the grade is, the harder it is to find activities for that level,
overcrowded classrooms, and lack of materials in the Turkish education system.
The study applied by Erb also revealed that the most prefererred teaching strategies
by biology teachers in Turkey are based on linguististic intelligence including,
discussions, reading from text books, and taking notes. Hence, this research aimed
to develop MI lesson plans, determine the applicability of the theory and effects of

MIBI on teaching learning process.
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CHAPTER 3

PROBLEMS AND MAIN HYPOTHESES

This chapter includes the main problem, sub problems and the hypotheses of

the research.

3.1 Main Problem
What is the effect of Multiple Intelligences theory on teaching-learning
process at the high school biology course in the unit of the diversity and

classification of living organisms?

3.2 Sub Problems

1) Is there a significant difference between the ninth grade students exposed
to multiple intelligences based instruction and those exposed to traditional
instruction with respect to the attitudes towards biology, biology achievement and
overall multiple intelligences?

2) Is there a significant difference among students in terms of learning styles
with respect to the attitudes towards biology, biology achievement and overall
multiple intelligences?

3) Is there any significant interaction between treatment and learning styles
with respect to the attitudes towards biology, biology achievement and overall
multiple intelligences?

4) Is there any significant relationship between dimensions of intelligence
and learning styles?

5) Is multiple intelligences based instruction effective on students’ learning
experiences?

6) Is multiple intelligences based instruction effective on teacher’s teaching

experiences?
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3.3 Hypotheses

1) There is a significant effect of multiple intelligences based instruction on
the population means of the collective dependent variables of ninth grade students’
attitudes towards biology, biology achievement and multiple intelligences posttest
scores when the effects of their attitudes towards biology, biology achievement and
overall multiple intelligences pretest scores are controlled.

2) There is a significant effect of learning styles on the population means of
the collective dependent variables of ninth grade students’ attitudes towards
biology, biology achievement and multiple intelligences posttest scores when the
effects of their attitudes towards biology, biology achievement and overall multiple
intelligences pretest scores are controlled.

3) There is a significant interaction effect of multiple intelligences based
instruction and learning styles on the population means of the collective dependent
variables of ninth grade students’ attitudes towards biology, biology achievement
and overall multiple intelligences posttest scores when the effects of their attitudes
towards biology, biology achievement and overall multiple intelligences pretest
scores are controlled.

4) There is a significant correlation among eight types of intelligences and
the learning styles.

5) There is an effect of multiple intelligences based instruction on students’
learning experiences.

6) There is an effect of multiple intelligences based instruction on teacher’s

teaching experiences.
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CHAPTER 4

METHOD

This chapter consists of the problem, description of the variables,
characteristics of the participants enrolled in the study, data collection instruments,

procedure, data analyses, assumptions and limitations of the study.

4.1 Problem
The problem of this dissertation was to investigate the teaching-learning
process based on Multiple Intelligences theory at the high school biology course in

the unit of the diversity and classification of living organisms.

4.2 Description of Variables
This part includes conceptual and operational definitions of the variables

used in this study.

4.2.1 Conceptual Definitions of Variables

Learning Style- There are many different descriptions of individual
learning styles. The baseline definition posed in Learning in Adulthood: A
Comprehensive Guide says a learning style (LS) is “an individual's preferred and
consistent set of behaviors or approaches to learning” (Greenagel, 2003). Claxton
and Ralston (1978) define LS as an individual’s “consistent way of responding to
and using stimuli in the context of learning”. According to Lawrence (1984), LS
refers to an individual’s habitual patterns of dealing with new information.
Kocinski, cited in Heineman (1995), defines LS as the preferred way to learn and
the way a person learns best. Keefe (1982) notes that learning styles are the
cognitive, affective, and psychological traits that serve as relatively stable indicators
of how learners perceive, interact with, and respond to the learning environment.

Oxford, Hollaway & Horton’s (1992) description also includes these three domains.
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Felder (1995) describes learning styles as “the ways in which an individual
characteristically acquires, retains, and retrieves information”. As Dunn (1999)
states, there is not any single learning style that is better or worse than any other.

Students have different characteristic strengths and preferences in the ways
they take in and process information (Felder, 1996). Therefore, one method that is
good for some students with certain characteristics may not be good for others with
different characteristics. Some people may rely heavily on visual presentation;
others may prefer spoken language; still others may respond better to hands-on
activities (Reiff, 1992). Renzulli and Smith (1978) define LS as “the learner’s
preferred mode of instruction” whereas Hunt (1979) says, “LS describes how a
student learns, not what he has learned” (cited in Henson & Borthwick, 1984).
Because LS is the preference of an individual to learn, it is better for teachers to try
to match the LS of individuals with appropriate teaching strategies.

Intelligence- Intelligence is "the capacity to acquire and apply knowledge
by means of thought and reason” (Walker, 2004).

Attitude- As Reece and Walker (1997, p.92) stated, “Attitudes have three
components each of which may vary in intensity. Knowledge what the student
knows, emotion what the student likes or dislikes about the subject, action what the
student does to express feelings of like or dislike”.

Achievement- A dictionary definition of achievement encompasses
elements which include “success”, “performance”, “accomplishment”,
“competence” and “winning” in broad terms. In the Standards for test construction
(APA, 1999) achievement is basically viewed as the competence a person has in an

area of content.

4.2.2 Operational Definitions of Variables

Kolb’s Ways of Learning- There are four basic ways of learning defined by
Kolb (1985):

Concrete experience. Kolb identifies an orientation toward concrete
experience as dealing with immediate human situations in a personal way and being

involved in experiences. The concrete experiencer has good relations with others
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and has an open-minded approach to life. Feelings are important for people with a
concrete experience.

Reflective observation. An orientation toward reflective observation deals
with understanding the meaning of ideas and situations by carefully observing and
impartially describing them. The reflective observer sees different perspectives and
relies on his/her own beliefs and feelings. He/she is patient and thoughtful.
Watching and listening are important for people with a reflective observation.

Abstract  conceptualization.  An  orientation  towards  abstract
conceptualization focuses on logic, ideas, and concepts. The abstract conceptualizer
manipulates abstract symbols, makes systematic planning, and quantitative analysis.
Thinking is important for people with an abstract conceptualization.

Active experimentation. An orientation toward active experimentation is
based on influencing people and changing situations. The active experimenter likes
to take risks to achieve his/her objectives. Those people learn by doing and
practicing.

Kolb’s Learning Styles- Kolb’s four styles of learning are: converger,
diverger, assimilator and accommodator (Kolb, 1985). These four learning styles
are combinations of his two continuums of ways of learning, described above:
concrete experience-reflective observation and abstract conceptualization-active
experimentation.

The combinations of the two continuums result in the following learning
styles:

Convergent learning style is a combination of abstract conceptualization and
active experimentation. The main characteristics of this approach are problem
solving, decision making, and the practical application of ideas. A converger prefers
dealing with technical tasks and problems rather than social and interpersonal tasks.
Learning by doing is important for the convergers.

Divergent learning style is a combination of concrete experience and
reflective observation. Imaginative work, innovation, and awareness of meaning
and values are the main characteristics of this approach. A diverger solves problems
by viewing situations from different perspectives, generates new ideas, enjoys being

with people, and tends to be feeling-oriented.
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Assimilation learning style is a combination of abstract conceptualization
and reflective observation. The greatest strength of this approach is the creation of
theoretical models. Like a converger, an assimilator is less interested with people
and interpersonal tasks and more interested with items and abstract concepts.
Different from a converger, what an assimilator requires is a good clear explanation
rather than practical opportunity.

Accomodatetive learning style is composed of concrete experience and
active experimentation. The action oriented accommodator carries out plans and
tasks, does things, takes risks, and gets involved in new experiences. They rely
heavily on other people for information rather than on their own analytic ability.

In this study Kolb’s Learning Style Inventory (LSI) (see Appendix A) was
used in order to determine the preferred learning styles of the students.

Multiple Intelligences- Gardner (1983, 1995) challenged the unitary
concept of intelligence and proposed that people possess seven or more fairly
autonomous intelligences including, verbal/linguistic intelligence,
logical/mathematical intelligence, visual/spatial intelligence, musical intelligence,
bodily/kinesthetic intelligence, social/interpersonal intelligence, intrapersonal
intelligence, and naturalist intelligence. In this study the Multiple Intelligences
Inventory (MII) (see appendix B) was used in order to investigate the students’
Multiple Intelligences.

Overall Multiple Intelligences- In this study, students’ total score from the
Multiple Intelligences Inventory (MII) was named as the overall multiple
intelligences. As stated by Campbell (1992, p.197) different types of intelligence
are synergistic: when one changes, others may be affected. Therefore, in this
research, it was assumed that if a student’s one dimension of intelligence was
improved, the MI score would also be increased.

Ninth grade students’ Dominant Intelligence- Students’ area of multiple
intelligences which is well developed is known as dominant intelligence. Students’
dominant intelligence in this study was determined with MII.

Ninth grade students’ Attitude Towards Biology- In this study the ninth
grade students’ attitude towards biology is measured by Attitude toward Biology
Scale (ATBS) (see Appendix C).
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Ninth grade students’ Biology Achievement- Students’ scores were
measured by a multiple choice achievement test (AT) (see Appendix D) on the

content of “Diversity and classification of living organisms.”

4.3 Study participants

The target population of the study consisted of all of the ninth grade public
high school students in Eregli, Zonguldak. There are two public high schools named
as Hac1 Kadri Yilmaz high school and Eregli high school in Eregli. The accessible
population was determined as all ninth grade students in Eregli high school. The
total number of ninth grade classrooms and the total number of biology teachers in
this school were 9 and 4, respectively. Having a class size of approximately 30, the
total number of ninth graders in this public high school was almost 270. This is the
population for which the results of this study are generalized.

The subject of this study consisted of 64 ninth grade students from two
classes of the same biology teacher in Eregli high school. She was the only biology
teacher in this school who accepted to use Multiple intelligences based lesson plans
developed by the researcher and allowed the researcher to observe her biology
classes.

Since the subjects were selected because they were easily accessible,
convenience sampling was utilized. One of the two classes was randomly assigned
as the experimental group (MIBG) and experienced the multiple intelligences based
instruction (MIBI), and the other one was assigned as the control group (CG) and
experienced the traditional instruction (TT). Number of students in each group was
equal. Table 4.1 shows the subject characteristics of the study in terms of gender

and treatment.

Table 4.1 Characteristics of the participants: Gender and treatment.

Groups
Gender MIBG CG
Frequency Percent (%) Frequency Percent (%)
Male 17 53.12 15 46.88
Female 15 46.88 17 53.12
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As seen in Table 4.1, 53.12% of the 32 experimental group students (N=17)
were male and 46.88% (N=15) were female. The control group's gender distribution
was the opposite of the experimental group with 53.12 % of the 32 control group
students (N=17) of being female and 46.88 % (N=15) male.

Table 4.2 shows the characteristics of the students in terms of their dominant
intelligences, Bodily/Kinesthetic Intelligence (B/KI), Social/Interpersonal
Intelligence (S/I1), Intrapersonal Intelligence (II), Logical/Mathematical Intelligence
(L/MI), Musical Intelligence (M/RI), Verbal/Linguistic Intelligence (V/LI),
Visual/Spatial Intelligence (V/SI) and Naturalist Intelligence (NI) and group just
before the application of the study.

Table 4.2 Characteristics of the participants: Dominant Intelligences.

Group
Dominant MIBG CG
Intelligence Frequency Percent (%) Frequency Percent (%)

B/KI 5 15.63 2 6.25
S/ 1 3.13 2 6.25
I 2 6.25 6 18.75

L/MI - - - -
M/RI 8 25.0 4 12.5
V/LI 4 12.5 2 6.25
V/SI - - 3 9.38
NI 12 37.5 13 40.63

As seen in Table 4.2, the percentages of B/KI, S/II, I, M/RI, V/LI and NI
were 15.63%, 3.13%, 6.25%, 25.0%, 12.5%, and 37.5%, respectively in the
experimental group. The percentages of B/KI, S/II, 1I, M/RI, V/LI, V/SI and NI
were 6.25%, 6.25%, 18.75%, 12.5%, 6.25%, 9.38% and 40.63%, respectively in the
control group, so it can be said that most of the students’ dominant intelligence in
both of the groups was naturalist intelligence. None of the students had a dominant
intelligence of logical/mathematical intelligence in either of the groups. Moreover,
there was not any student with a dominant visual/spatial intelligence in the

experimental group.
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4.4 Data Collection Instruments

The measuring tools used in this study are, Attitude towards Biology Scale
(ATBS), Diversity and classification of living organisms unit achievement test
(AT), Multiple Intelligences Inventory (MII), Learning Styles Inventory (LSI), a
semi structured interview with the the experimental group students and the teacher,

and the observations of the experimental classroom.

4.4.1 Attitude toward Biology Scale

Geban, Ertepinar, Yilmaz, Altun and Sahbaz (1994) developed this scale in
order to measure student attitudes towards chemistry as a school subject. Cakir
(2002) adopted this test (see Appendix C) to measure students’ attitudes towards
biology. The reliability of the scale containing 15 Likert type items (strongly agree,
agree, undecided, disagree and strongly disagree) was found to be 0.83. Possible
ATBS scores could range from 15 to 75. The completion time for students was
approximately 5 minutes. In this research ATBS was utilized as a pre-test (PRE-
ATBS) to investigate whether students’ attitudes towards biology in both groups
were the same or not at the beginning of the treatment and utilized also as a post-
test (POST-ATBS) to investigate whether there was a significant difference
between the students experienced MIBI and the students experienced traditional
classroom techniques with respect to attitudes towards biology. Internal reliability
of ATBS was calculated by using Cronbach Alpha. The values obtained for these
reliability coefficients were 0.81 for the pretest and 0.87 for the posttest.

4.4.2 Diversity and classification of living organisms unit Achievement Test
First, in line with the objectives of the “Diversity and classification of living
organisms” unit (Appendix E), 30 multiple choice items including four distracters
and one correct alternative were prepared by the researcher. Views and opinions of
two biology teachers and two instructors from the Secondary School of Science and
Mathematics education were asked for face validity of the test. 20 multiple choice
items were selected comparing similar questions corresponding to the same learning
outcomes. Besides using feedback given by the teachers and the instructors, some of

the items were reviewed and changes were made accordingly. The pilot test was
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administered to a separate group of students in order to form this study’s diversity
and classification of living organisms unit achievement test (AT).

The mean of the AT, which is the average number of the items that were
answered correctly, was 13.62 over 20. The variance of the test, which is an
indication of the distribution of scores, was 12.25 meaning the scores were
distributed in a wide range. The standard deviation, which is the square root of the
variance, was 3.50. The scores were negatively skewed, indicating that there was a
relative abundance of the scores at the left end of the distribution. The kurtosis
number was positive. This means the distribution was peak. The minimum and
maximum scores were 3 and 20, respectively. The median value, 14 was very close
to the mean. That is, the distribution of scores was normal distributed. The
Cronbach & coefficient of the test was 0.70. As Kehoe (1995) mentioned, values of
as low as 0.5 are satisfactory for short tests, though tests with over 50 items should
yield values of 0.8 or higher (1.0 is the maximum). The standard error of
measurement, which is an estimate of the standard deviation of the standard
deviation of the error of measurement, was 1.91. Mean P, which is the average of
the proportion of the correct responses across all the items, was 0.68. This is the
average item difficulty for the overall test. The mean biserial, which is the average
biserial correlations across all the items, was 0.53 indicating that discrimination
between high and low achievers can be provided. Since the item discrimination
coefficient, or equivalent, the point-biserial correlation between the item score and
total score was higher than 0.2, indicating that students answering correctly tend to
have higher scores, none of the items were eliminated. The AT is given in Appendix
D.

The completion time for the students was approximately 25 minutes.
Possible achievement scores could range from 0 to 20.

As validity evidence, correlations between the students’ overall achievement
from AT and their previous exam’s scores (r=0.62, p<0. 01) and final exam scores
(r=0.59, p<0. 01) of Biology courses were used.

AT was utilized as a pre-test (PRE-AT) to investigate whether students in
both groups had the same level of achievement at the beginning of the treatment and

utilized also as a post-test (POST-AT) to investigate whether there was a significant
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difference between the students who experienced MIBI and the students that
experienced traditional classroom techniques with respect to biology achievement
of ninth graders.

In order to measure the reliability coefficient of this test, Reliability
Analysis- scale (alpha) was used by SPSS-10. The values obtained as the reliability
coefficients were 0.20 for the pretest and 0.75 for the posttest. The low reliability of
the pretest may be because of the students who did not know the exact answer and

tried to guess it.

4.4.3 Multiple Intelligences Inventory

Multiple Intelligences Inventory translated from English to Turkish by Oral
(2001), was used in this research. At the initial phase of the study, MII was
administered as a pre-test (PRE-MII) to the students in order to determine which of
their intelligences were stronger and to determine their overall M1, and and also as a
post-test (POST-MII) to investigate whether there was a significant difference
between the students who experienced MIBI and the students that experienced
traditional classroom techniques with respect to their overall intelligences.

. This inventory consists of 80 questions with 8 sub-dimensions (Appendix
B). Each of the items of MII were rated on a 5-point Likert type response (strongly
agree, agree undecided, disagree, and strongly disagree). Item numbers with respect
to the intelligence dimensions are as follows:
e Items 4, 12,21, 28, 37,45, 53, 61, 69, 76 for Bodily/Kinesthetic intelligence,
e Items 7,15, 23,31, 39,47, 55, 63, 71, 79 for Social/Interpersonal intelligence,
o Items 8, 16, 24, 32, 40, 48, 56, 64, 72, 80 for Intrapersonal intelligences,
e Items 2, 10, 19, 26, 34, 43, 50, 59, 67, 74 for Logical/Mathematical intelligence,
e Items 6, 14, 22, 30, 38, 46, 54, 62, 70, 77 for Musical intelligence,
e Items 1,9, 18, 25,33, 41, 49, 58, 65, 73 for Verbal/Linguistic intelligence,
e Items 3, 11, 20, 27, 35, 44, 52, 60, 68, 75 for Visual/Spatial intelligence
e Items 5, 13,17, 29, 36,42, 51, 57, 66, 78 for Naturalist intelligence.

The completion time was approximately 25 minutes. The possible overall
MII scores could range from 80 to 400, whereas each of the sub dimensions of

intelligence could range from 10 to 50.
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The values obtained for the reliability coefficients were 0.91 for the pretest
and 0.93 for the posttest. These results indicate a high reliability for MII.

Reliability estimates of the pretest with respect to the each of the
intelligences are as follows: 0.47 for bodily/kinesthetic intelligence, 0.60 for
social/interpersonal intelligence, 0.55 for intrapersonal intelligences, 0.64 for
logical/mathematical intelligence, 0.75 for musical intelligence, 0.56 for
verbal/linguistic intelligence, 0.66 for visual/spatial intelligence, and 0.68 for
naturalist intelligence.

0.65 for bodily/kinesthetic intelligence, 0.63 for social/interpersonal
intelligence, 0.67 for intrapersonal intelligence, 0.76 for both logical/mathematical
and musical intelligences, 0.59 for verbal/linguistic intelligence, 0.61 for
visual/spatial intelligence, and 0.62 for naturalist intelligence are the reliabilities

that were found for the posttest with respect to the each of the intelligences.

4.4.4 Learning Style Inventory

The Learning Style Inventory that was developed by Kolb (1985) was used
in order to determine which of the learning styles were preferred by the students at
this study. LSI was adapted by Askar and Akkoyunlu (1993) into Turkish (see
Appendix A). There are a total of 48 items divided into 4 subcategories, so each of
the learning style has 12 items. Cronbach Alpha reliability for each of the learning
style and the combinations of them were found to be as follows:

0.82 for Concrete Experience (CE), 0.73 for Reflective Observation (RO),
0.83 for Abstract Conceptualization (AC), 0.78 for Active Experimentation (AE),
0.88 for AC-CE and 0.81 for AE-RO.

The completion time was approximately 10 minutes. Each of the possible
overall LS scores could range from 12 to 60. Total score of the LSI with the sum of
those 4 style scores is 120.

By using Cronbach Alpha, the reliability coefficients were found to be 0.86
for CE, 0.79 for RO, 0.89 for AC, 0.82 for AE, 0.78 for AC-CE and 0.79 for AE-
RO in this study.
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4.4.5 Interview with the Experimental Group Students

A semi-structured interview was prepared by the researcher to determine the
views and opinions of ninth grade students in experimental group who were
exposed to the MIBI about the implementation and contributions of the MI theory.
The interview questions are seen in Appendix F.

Each interview was approximately 30 minutes in duration. Interview
schedules were developed prior to the interviews; however all of the questions on
the interview schedule were not asked, and some exploratory questions that were
not part of the interview guide was used to allow flexibility in the responses of the

interviewees. All the interviews were audio taped.

4.4.6 Interview with the Biology Teacher

A pre-interview before the treatment was made with the teacher in order to
investigate the prior experiences, achievement levels, learning styles of the students,
teaching strategies and assessment used by the teacher, and the views of the teacher
about the MI theory and its implementation. See Appendix G for the Interview
questions with the teacher. The interview with the teacher lasted approximately 45

minutes.

4.4.7 Experimental Classroom Observation

All of lessons of the MIBG were videotaped to record and study the
behavior as it normally occurred.. Since interactions between the teacher and
students can best be studied through naturalistic observation, non participant
observation was used. The important criterions, which were observed, are: the
students’ participation, student-student interaction, student-teacher interaction,

motivation of the students and approaches of the teacher to the students.

4.5 Research Design

In order to determine the main effect of Multiple Intelligences Theory and
prefered learning style type, and interaction effect of these two variables, factorial
design was utilized in this study. Because factorial designs permit the investigation
of additional independent variables and allow to study the interaction of an

independent variable with one or more other variables (Fraenkel & Wallen, 1996).
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Table 4.3 Research Design of the Study

Prefered Pretest Treatment Posttest
Groups Learning
Style
Diverger POST- ATBS
Accomodator PRE-ATBS POST- AT
MIBG Assimilator PRE-AT MIBI POST- MII
Converger PRE-MII
Diverger POST- ATBS
Accomodator PRE-ATBS POST- AT
CG Assimilator PRE-AT TI POST- MII
Converger PRE-MII

As seen in Table 4.3 the independent variable, treatment has two levels-
MIBI (X1) and TI (X2). The moderator variable, prefered learning style has four
levels-Diverger learning style (DLS) (Y1), accomodator learning style (ACLS)
(Y2), assimilator learning style (ASLS) (Y3) and converger learning style (CLS)
(Y4). The reason for calling these variables “moderate” variables is in this design
how one of the variables might moderate the other is investigated.

To examine the main effects of Multiple Intelligences Theory and prefered
learning Style on dependent variables, ATBS, AT and MII were administered to all
of the subjects in the study before and after the treatment whereas LSI was

administered to all of the subjects in the study after the treatment.

4.6 Procedure

This is both quantitative and qualitative research including statistical data
analysis, and interviews and observations, which was applied in 2002-2003 spring
semester in Kdz Eregli. The qualitative method was used complementary to the
quantitative method. There were two groups of ninth grade students; experimental
group, which was instructed with Multiple intelligences teaching strategies and a
control group, which was instructed with traditional classroom techniques.

The start point was a search of related literature and research study.
“Multiple Intelligences theory”, “Kolb’s Learning Styles”, “science education”,

“biology education”, and “diversity and classification of living organisms” were
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used as the key words. After determination of the key word list, Education
Resources Information Center (ERIC), Ebscohost, YOK database, and online
sources were searched for information. Search engines used for the online sources
were Metacrawler, Yahoo, and Google. Moreover, Hacettepe Egitim Dergisi,
Egitim ve Bilim, Cagdas Egitim Dergisi, and Fen Bilimleri Egitim Konferanslari
were searched systematically. After receiving a financial support for this study as a
research Project by ZKU, all of the related documents were copied from METU
library, and TUBITAK Ulakbim. Moreover, a dissertation Exploring Multiple
Intelligences Theory in the context of science education: An action research
approach (Goodnough, 2000) and the book Multiple Intelligences: The theory in
practice (Gardner, 1993) were requested from abroad. Also the books, Frames of
Mind: The Theory of Multiple Intelligences (Gardner, 1983), Multiple assessments
for Multiple Intelligences (Bellanca, Chapman & Swartz, 1997), and Active
learning handbook (Bellanca, 1997) that were taken from METU library and
Egitim-Ogretimde Coklu Zeka Teorisi ve Uygulamalart (Yavuz, 2001) that was
bought were read carefully for the implementation of the theory.

Next, all of the instruments, teaching-learning materials and the lesson plans
that would be used for the study were prepared. The topics included in the lesson
plans were about the structure and functions of nucleic acids of “Fundamental
Components of Living Organisms” unit and Biological Diversity, Classification of
Living Organisms, Viruses, 5 Kingdoms (Monera, Protista, Fungi, Plants and
Animalia) of “Diversity and Classification of Living Organisms” unit. In order to
prepare posters for the first weeks of the treatment, the researcher searched for
articles and news about the diversity of living organisms from different sources,
such as Yesil Atlas (Appendix O), and Hiirriyet online newspaper (Appendix P),
various pictures of different types of animals, and cartoons from the internet.

Three experts examined these MI based lesson plans and gave feed back.
What they examined were: whether the activities in these lesson plans were
appropriate for the ninth graders’ level, whether the activities covered the objectives
of the unit, and whether the activities were really related to the intelligences given
by the researcher. In addition, two biology teachers were asked about the

appropriateness of these lesson plans for the ninth graders’ biology course. The
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lesson plans revised according to the opinions of the experts and the teachers are
given in Appendix H.

Before the treatment, the teacher was informed about the Multiple
intelligences, its applications in different educational settings, the differences of the
students from each other, the lesson plans developed for the treatment and the
materials constructed by the researcher, and how to implement these MI based
lesson plans and materials to the experimental group. Moreover, she was given
some Turkish sources, Egitim-Ogretimde Coklu Zeka Teorisi ve Uygulamalar:
(Yavuz, 2001), “Coklu Zeka Uygulamalar1” (Selguk & Kayili, 2002) written about
the MI theory and its applications.

After the application of MI inventory and attitude toward biology scale for
all of the students participated in the study, the lesson plans about the structure and
functions of nucleic acids were implemented for the experimental group at the
beginning of spring semester of 2002-2003 academic year as a pilot study for
decreasing the novelty effect of the MI based instruction. This pilot study lasted for
two weeks. The classroom instruction period was two 40-minutes sessions per
week. During this period the activities based on eight types of intelligences were
administered to the students. Some of these activities were: Listening to a story of a
space-creature who was sent to earth in order to investigate the differences and
similarities among living organisms, composing music by using only four musical
notes, “do, re, mi and fa” and playing this music for their classmates by flute,
analyzing the parts of a nucleic acid, construction of a nucleotide by cutting papers
used as bases, P, and sugar, making a DNA molecule by using the models of the
bases (A, T, G, C), sugar and phosphate working in groups, sharing their ideas with
their friends about which type of nucleic acid they would like to be and explaining
the reason.

A pre-interview was conducted with the teacher in order to determine the
current situation of her students, teaching strategies she uses, learning styles of the
students, and opinions of her about the implementation of the MI theory. Just before
the instruction of the lesson plans about the “Diversity and classification of living
organisms” unit, achievement test was utilized as a pretest for all of the students

participated in the study in order to determine whether there was a prior
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achievement difference between the two groups. The instruction of this unit lasted
for over 5 weeks. Before the treatment, multiple intelligences inventory, diversity
and classification of living organisms unit achievement test and attitude scale
towards biology as pretests were administered to both of the groups.

During the treatment, since the researcher was also working, only the
experimental group’s lessons were observed. Although the researcher could not
observe the control group, she was in contact with the teacher about how the lessons
in the control group were instructed.

During the treatment, both of the groups had the same learning objectives by
the same teacher. As the teacher stated regarding the control group she lectured,
asked questions to the students about the topic, wrote on the blackboard, gave
examples from daily life, sometimes let them take brief notes and posted there
questions to be answered as homework and used the laboratory for the observation
of protests. The students listened to their teacher, answered the questions, took
notes, and used the microscope.

Differently from the control group, the experimental group had a biology
classroom in which the desks were arranged at a U shape, the walls were decorated
with the posters, news, articles, pictures, and cartoons about the topic of the day and
the materials used by the teacher or made by the students were saved.

For the first lesson the teacher and the researcher decorated the pale walls in
the experimental group with “News” poster including news about bacteria, viruses,
protests (see Figure L.1.1); “Let’s smile” poster including cartoons about living
organisms(see Figure L.3.2); “Our side” poster including articles and stories about
living organisms, and “10 million species” posters including pictures of various
types of living organisms (see Figure L.3.1).

In this group, lesson plans included activities based on various types of
intelligences. Group work, cooperative learning, discussing, and peer teaching were
some of the activities about social/interpersonal intelligence. In the first lesson, the
classroom was divided into three heterogeneous groups; each of them consisting of
11, 10 and 11 students, respectively. The first group was asked to search for plants,
the second group was asked to search for invertebrate animals, and the third group

was asked to search for vertebrate animals. Moreover, an outline including what to
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do during group work was distributed to all of the students (see Appendix K.12).
They would make a group organization plan, gather their resources and would be
ready for the presentation 3 weeks later. They would also have their writings,
pictures, articles, cartoons, classifications about their topic posted on the walls. This
was the main group work which enhanced the social/interpersonal intelligence of
the students. They studied together, learned to listen to each other, helped each
other, and shared leadership in different types of activities. For example; one of the
group members wrote a poem, another group member composed it. Some of the
group members took pictures of the plants or animals and others classified those
pictures (see Appendix M.3.3 and Appendix M.3.4). Then after everyone decorated
the walls with what they had prepared (see Figure L.3.11). Students also did some
classroom activities and homework in groups ranging from 3 to 6 students. The
arrangement of the desks had an important role for students to share their thoughts
easily. They found out the biological and economical importance of the plants,
filled in the classification units table with the animal names given, assessed the
performance of their friends in listener-speaker-observer activity, reacted to the
teacher when she said: “Today I feel myself too tired. Although I am very hungry, I
do not want to cook when I go to home. Oh...speaking of which, I have already
remembered the soup I had cooked four days ago. Yep, it was really delicious. I had
really forgotten that it had been on the table since the day I cooked. Thanks God
now [ feel myself better now. I have something to eat when I go home” and
explained what might happen to the teacher, if she would drink it.

Listening, reading, speaking, writing, communicating, debating, discussing,
and playing word games were some of the activities used to engage the
verbal/linguistic intelligence in the MI based classroom. For example, the students
made connections between the concepts they already knew and the new unit in the
“Listening-speaker-observer” activity, gave a name of a living organism starting
from the letter that the teacher asked during the “From A to Z” activity, wrote a
play about the investigation of viruses, prepared a word puzzle about the bacteria
(see Appendix M.1.2), listened to the story of the “Little horse mackerel” and
classified the invertebrate animals in this story, and wrote articles about the

ecological, biological importance of the living organisms.
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Classifying, differentiating, solving logic problems, experimenting,
predicting, organizing, questioning, and finding the similarities and differences
were some of the activities used in order to involve logical/mathematical
intelligence. For example, students made a general classification of the living
organisms that were named by their friends during “From A to Z” activity,
differentiated the analog or homolog organs for the “Find the rule” activity, showed
how one classification unit involved the other by the “Venn-diagram” activity,
showed the common and different characteristics of the organisms studied (such as
viruses & bacteria, fungi & plants, flowering plants & non flowering plants) on
“Venn-diagrams”, They guessed why the balloon got bigger during the “Let’s
revive the yeasts”, classified the animals with respect to classification units on
“classification units tables”, classified the plants on the classification boards pasted
on the board, walls.

Acting, cutting, pasting, moving for a purpose, making models, role-playing
were used in order to include bodily/kinesthetic intelligence. For example, for
“stand up” activity students were divided into 7 groups, named as “non-flowering
plants”, “open-seeded plants”, “closed-seeded plants”, “monocotyledons”,
“dicotyledons”, “non flowering plants with veins”, and “without veins” and when
the teacher announced a characteristics, the group members having that
characteristics stood up. Other examples for bodily/kinesthetic intelligence are,
students cut seven pieces of papers from smaller size to bigger, each containing the
other in order to show the classification units’ relation with each other, cut the virus
reproduction pictures which were in incorrect order and pasted them in correct
order, made models (virus, bacteria model), role-played in the investigation of
viruses, pasted the animal and plant pictures on the classification boards on the
walls.

Singing, learning through lyrics, composing melodies or lyrics, listening to
music, using rhythms were the activities to engage the musical intelligence in the
classroom. The students learned the classification units by using the rhythm of an
advertisement known as “direct drive”, sang the song of “we are the viruses” with

the melody of an advertisement known as “we are undergraduate students”,
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composed lyrics about the bacteria named as “The little bacteria” and invertebrate
animals named as “the caterpillar”

Decorating, building models, using colors, visualizing, illustrating, drawing,
reading pictures were the activities used for visual/spatial intelligence. For example,
students made a comparison about the classification units by looking at the number
of animal pictures, pasted on the “Classification Pyramid”, found out the error in
the cartoons of “the joke of the earth worm to his friend” and “the tragedy of the
caterpillar”, filled in the speaking balloons as they wished during the vertebrata
cartoon activity, drew cartoons, drew bacteria pictures, drew what they saw under
the microscope, took pictures of the plants and animals.

Collecting plants, insects, detailed observation, recognizing species,
appreciating living organisms, analyzing similarities and differences, caring for
plants, animals, and other organisms, protecting the environment, and classification
were some of the skills that the teacher tried to improve of the students. They told
the names of different species of dogs and brought river water, different types of
cones, non flowering plants and invertebrate animals into the classroom. They had
field trip, watched documentary films about the living organisms, gave examples
about the classified plants and animals from nature, observed the invertebrate
animal models and classified them, compared the gills of a fish and a mussel.

Working individually, expressing feelings, sharing experiences, and
imagination were some of the activities used in order to involve intrapersonal
intelligence. For example, they checked how well they understood the objectives of
the lesson from the objectives list that was distributed to them, they expressed their
own thoughts about whether they would wash themselves in the Ganj river as the
Hindu people do, they talked about how they pick up the mushrooms, and filled in
the KWL sheets with what they Knew, Wanted to learn before the topic of
vertebrate animals, and what they Learned after the instruction of vertebrate
animals.

During MIBI students enrolled in different types of activities related to eight
types of intelligences. Needs and interests of them were taken into consideration.
They were given opportunity to use and show their strengths. For example, at the

end of the lesson about the viruses, students were encouraged to pre-select the
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activity they would prepare for the next lesson about Bacteria (see Appendix K.6).
The main purpose of this study was each student not only used their strong
intelligences but also developed less-preferred intelligences.

The instruction lasted over 5 weeks, totally 11 hours in each of the groups.
After the instruction, Multiple Intelligences Inventory, Attitude Scale toward
Biology and Diversity and classification of living organisms unit achievement test
as post tests and Learning Style Inventory were administered to both of the groups.
There were also interviews with the students about the implications of MIBI on the

teaching- learning process.

4.7 Analyses of Data
Both quantitative analysis including, MANCOVA, correlation and paired t-
test, and qualitative analysis including content and descriptive analyses were used

for data analyses.

4.7.1 Quantitative Analyses of Data

The data was collected from; Attitude scale toward biology, diversity and
classification of living organisms unit achievement test , multiple intelligences
inventory, and learning style inventory.

Data list, consisting of treatment (GROUP), preattitude (PRE-ATT),
preachievement (PRE-ACH), premultiple intelligences overall score (PRE-MIS),
prebodily/kinesthetic intelligence (PRE-B/KI), presocial/interpersonal intelligence
(PRE-S/IT), preintrapersonal intelligence (PRE-II), prelogical/mathematical
intelligence (PRE-L/MI), premusical intelligence (PRE-M/RI), preverbal/linguistic
intelligence (PRE-V/LI), previsual/spatial intelligence (PRE-V/SI), prenaturalist
intelligence (PRE-NI), predominant intelligence (PDI), attitude (ATT), achievement
(ACH), overall multiple intelligences (MI), B/KI, S/I1, II, L/MI, M/RI, V/LI, V/SI,
NI, MII, prefered learning style (PLS), concrete experience subtype of learning
style (CE), Reflective Observation subtype of learning style (RO), Abstract
Conceptualization subtype of learning style (AC), and Active Experimentation

subtype of learning style (AE) were prepared by using SPSS in which columns
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show variables and rows show students participating in the study. The statistical

analyses were done by using SPSS.

4.7.1.1 Descriptive Statistics
The mean, standard deviation, skewness, kurtosis and the histograms were

presented for the control and experimental groups.

4.7.1.2 Inferential Statistics

Multivariate Analysis of Variance (MANCOVA) was used for the data
gained from ATBS, AT, LSI and MII scores in order to test the first three
hypotheses of this study. MANCOVA is an extension of the Analysis of Covariance
(ANCOVA). ANCOVA enables the researcher to adjust the posttest mean scores on
the dependent variable for each group to compensate for the initial differences
between the groups on the pretest which is called as covariate. The amount of the
post test mean scores to be adjusted depends on the amount of the difference
between the pretest means and the degree of relationship between the covariate and
dependent variable. Differently from ANCOVA, MANCOVA incorporates two or
more dependent variables in the same analyses; hence it permits a more powerful
test of differences among means. Table 4.4 shows all variables and the variable set
entry order that were used in this statistical analysis. As seen in Table 4.4, Set A
including the covariates, PRE-ATT, PRE-ACH, and PRE-MIS was entered first. Set
B including the treatment and preferred learning style was entered second in the
analysis while Set A*B, covariate-independent variable (treatment and type of
learning style) was entered third to determine covariate-independent variable

Interactions.

Table 4.4 MANCOVA Variable- Set Composition and Statistical Model Entry
Order.

Variable Set Entry Order Variable Name
A Ist X1=PRE-ATT
(Covariates) X2=PRE-ACH
X3=PRE-MIS
B 2nd X4= GROUP
(Independent Variables) X5=PLS
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Table 4.4 (continued)

Variable Set Entry Order | Variable Name

A*B 3rd X6= X1*X4
(Covariates*Independent Variables) X7= X1*X5
X8= X2*X4
X9= X2*X5
X10=X3*X4
X11=X3*X5

This Set A*B must be statistically non significant for the MANCOVA
model to be valid. After MANCOVA analysis, follow-up ANCOVAs were used for
significant main effects.

Paired t-test was used for the data gained from the scores of each of the
dimensions of MI in order to determine whether any dimensions of MI of the
students were changed in MIBIG and CG, and the relationship among the eight

intelligences and the learning styles was analyzed with Correlation by SPSS.

4.7.2 Qualitative Analyses of Data

The data was collected from the interviews with the experimental group
students and biology teacher, and the observations of the experimental classroom.

The data gained from the interviews with the students was analyzed based
on the descriptions stated in “Sosyal Bilimlerde Nitel Arastirma Yontemleri”
(Yildirim & Simsek, 1999). The steps that were followed are given below:

Data coding. Data coding was made according to the pre-codes determined
by the researcher earlier. After the addition of other codes that were not involved in
the pre-code list, the data was reviewed. Hence, the data was coded with respect to
the total code list.

Generating categories. After determination of the common aspects of the
codes gathered together, categories by this commonality were formed.

Organization and Definition of data by codes and categories. The data were
organized and defined by using the quotes and presentation of the findings in order.

Comments and Discussion of the Findings. Relations among the findings

were interpreted.
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Descriptive analysis was used for the data collected from the interview with

the teacher and the classroom observations.

4.8 Assumptions of the Study

1. Neither the researcher nor the teacher was biased during the study.

2. The teacher followed the instructions of the researcher.

3. Students in one group did not interact with the students in the other group.

4. The measuring instruments were administered under standard conditions.

5. The subjects of the study answered the items of the tests accurately and
honestly.

4.9 Limitations of the Study

1.

The results of this study are limited to 64 ninth graders in Eregli high school in
Eregli, Zonguldak.

The study is limited to the unit of “Diversity and Classification of Living
Organisms”.

In this study Multiple choice diversity and classification of living organisms
unit achievement test , based on verbal/linguistic and logical/mathematical
intelligence, was used in order to meaure the achievement of the students.
Therefore, the way the students’ achievement was measured is limited with this
achievement test .

The way the students’ multiple intelligences were measured was based on
multiple intelligences inventory, not their performances or activity preferences

in the classroom.
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CHAPTER 5

RESULTS

This chapter is divided into two sections; the first section presenting the

quantitative analyses and the second section presenting the qualitative analyses.

5.1 Results of Quantitative Analysis
The results of the quantitative analysis include the descriptive, inferential

statistics and the summary of the findings.

5.1.1 Descriptive Statistics

Mean, standard deviation, skewness, kurtosis, minimum and maximum
scores related to the pretest and posttest scores on the ATBS, AT and MII, and LSI
scores for the experimental and control groups are determined in this part.

Table 5.1 presents descriptive statistics related to the students’ pretest and
posttest scores on the Attitude towards Biology. The students’ scores on the ATBS
could range from 15 to 75 in which higher scores mean more positive attitudes
toward biology, lower scores mean more negative attitudes toward biology. As seen
from Table 5.1, the experimental group showed a mean increase of 3.41 from
pretest to posttest whereas the control group showed a slightly mean decrease of
0.69 from pretest to posttest. According to Kunnan the values between —2 and +2
can be assumed as approximately normal for skewness and kurtosis (as cited in
Asct, 2003). So skewness and kurtosis of the two groups given in Table 5.1 were
accepted as normal for each of the pretests and the posttests. Table 5.1 also presents
standard deviation, minimum and maximum values of the pretest and posttest scores

on the ATBS for the experimental and control groups.
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Table 5.1 Basic Descriptive Statistics related to pretest and posttest scores on the
ATBS for the experimental and control groups.

Scores on the ATBS
CG MIBG
Pretest Posttest Pretest Posttest
N 32 32 32 32
Mean 55.22 54.53 58.78 62.19
Standard Deviation 8.15 7.59 6.92 6.16
Skewness -0.26 -0.37 0.14 -0.51
Kurtosis 0.03 -0.14 -0.40 -0.18
Minimum Score 37 36 47 49
Maximum Score 73 68 75 72

Table 5.2 represents descriptive statistics related to the students’ pretest and
posttest scores on the students’ scores on the diversity and classification of living
organisms unit achievement test . The students’ scores on the AT could range from
0 to 20 in which higher scores mean greater biology achievement. As shown in
Table 5.2, both the control group and the experimental group showed a mean
increase of 3.09 points and 5.85 points, respectively. It is seen that the experimental
group students’ achievement was higher than the control group students’. Table 5.2
also presents some other basic descriptive of participants like skewness, kurtosis,
standard deviation, minimum and maximum values. As given in Table 5.2,
skewness and kurtosis values between -0.44 and 0.25 could be accepted as

approximately normal for each of the pretests and posttests.

Table 5.2 Basic Descriptive Statistics related to pretest and posttest scores on the
AT for the experimental and control groups.

Scores on the AT

CG MIBG
Pretest Posttest Pretest Posttest

N 32 32 32 32
Mean 391 7 4.81 10.66
Standard Deviation 1.69 3.04 2.10 4.05
Skewness -0.14 0.25 0.02 -0.02
Kurtosis -0.25 -0.44 -0.41 -1.01
Minimum Score 0 2 1 4
Maximum Score 7 14 9 18
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Table 5.3 presents descriptive statistics related to the pretest and posttest
scores on the MII. The students’ MII scores could range from 80 to 400 in which
higher scores indicate greater level of intelligence. As seen from Table 5.3, there is
a slightly mean decrease of 0.28 from pretest to posttest for control group’s overall
intelligence where there is a mean increase of 4.88 from pretest to posttest for

experimental group’s overall intelligence.

Table 5.3 Basic Descriptive Statistics related to pretest and posttest scores on the
MII for the experimental and control groups.

Scores on the MII

CG MIBG

Pretest Posttest Pretest Posttest
N 32 32 32 32
Mean 253.75 253.47 268.78 273.66
Standard Deviation 41.29 37.24 30.82 37.01
Skewness -0.04 -0.02 -0.01 -0.32
Kurtosis -0.48 -0.91 -0.82 -0.10
Minimum Score 163 188 209 195
Maximum Score 341 320 324 345

Table 5.4 presents descriptive statistics related to the pretest and posttest
scores on MII with respect to multiple Intelligences dimensions. The students’ MI
dimension scores on the MII could range from 10 to 50. For each of the intelligence
dimensions higher scores indicate greater level of intelligence. Skewness and
Kurtosis values for each intelligence dimension could be accepted as approximately

normal for each pretests and posttests.

Table 5.4 Basic Descriptive Statistics Related to pretest and posttest scores on the
MII with respect to 8 dimensions for the experimental and control groups.

Scores on the Bodily/Kinesthetic Intelligence Dimension of MII

CG MIBG
Pretest Posttest Pretest Posttest
N 32 32 32 32
Mean 32.44 31.81 35.84 35.03
Standard Deviation 5.55 6.28 4.69 5.53

83



Table 5.4 (continued)

Scores on the Bodily/Kinesthetic Intelligence Dimension of MII

CG MIBG
Pretest Posttest Pretest Posttest
N 32 32 32 32
Skewness -0.01 0.25 0.02 -0.23
Kurtosis 0.30 -0.30 -0.51 0.35
Minimum Score 20 20 26 21
Maximum Score 46 46 45 46
Scores on the Interpersonal Intelligence Dimension of MII
CG MIBG
Pretest Posttest Pretest Posttest
N 32 32 32 32
Mean 29.66 29.69 31.13 32.88
Standard Deviation 6.87 6.32 6.05 5.80
Skewness 0.06 -0.13 0.69 0.27
Kurtosis 0.25 -0.71 0.02 0.97
Minimum Score 16 17 21 19
Maximum Score 47 41 46 47
Scores on the Intrapersonal Intelligence Dimension of MII
MIBG
Pretest Posttest Pretest Posttest
N 32 32 32 32
Mean 32.34 32.63 33.22 33.31
Standard Deviation 6.20 6.17 4.78 5.64
Skewness -0.37 -1.14 0.59 -0.34
Kurtosis -0.89 1.23 0.25 0.12
Minimum Score 19 14 25 22
Maximum Score 42 41 46 45
Scores on the Logical/Mathematical Intelligence Dimension of MII
MIBG
Pretest Posttest Pretest Posttest
N 32 32 32 32
Mean 29.66 30.00 30.41 32.75
Standard Deviation 5.99 6.14 5.43 6.76
Skewness 0.07 -0.08 0.78 0.18
Kurtosis -0.69 -0.47 0.91 0.23
Minimum Score 18 17 22 20
Maximum Score 41 42 46 50
Scores on the Musical Intelligence Dimension of MII
MIBG
Pretest Posttest Pretest Posttest
N 32 32 32 32
Mean 32.22 32.31 34.44 35.16
Standard Deviation 7.35 6.03 8.11 8.07
Skewness -0.00 0.10 0.17 0.06
Kurtosis -0.86 -0.14 -0.95 -0.92
Minimum Score 19 19 21 20
Maximum Score 46 44 50 50
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Table 5.4 (continued)

Scores on the Verbal/linguistic Intelligence Dimension of MII

CG MIBG
Pretest Posttest Pretest Posttest
N 32 32 32 32
Mean 30.22 31.31 33.00 34.03
Standard Deviation 6.32 -0.54 -0,78 -0.25
Skewness 0.06 -0.54 -0.78 -0.25
Kurtosis -0.22 -0.41 0.05 -0.34
Minimum Score 17 18 20 21
Maximum Score 40 39 40 44

Scores on the Visual /Spatial Intelligence Dimension of MII

CG MIBG
Pretest Posttest Pretest Posttest

N 32 32 32 32
Mean 37.72 31.16 33.41 33.06
Standard Deviation 6.95 5.07 5.85 6.40
Skewness 0.04 0.49 -0.45 -0.58
Kurtosis -0.65 0.47 -0.50 -0.14
Minimum Score 18 20 21 18
Maximum Score 45 44 42 42

Scores on the Naturalistic Intelligence Dimension of MII

CG MIBG
Pretest Posttest Pretest Posttest

N 32 32 32 32
Mean 35.50 34.56 37.25 37.50
Standard Deviation 7.17 6.63 4.89 4.44
Skewness -0.37 -0.24 -0.07 0.35
Kurtosis -0.63 -0.31 -0.74 0.14
Minimum Score 21 19 27 29
Maximum Score 48 46 47 48

Table 5.5 represents descriptive statistics related to the pretest and posttest
scores on LSI with respect to the ways of learning. The students’ ways of learning
scores on the LSI could range from 12 to 48. For each of the intelligence
dimensions higher scores indicate greater level of intelligence. Skewness and
Kurtosis values for each intelligence dimension could be accepted as approximately

normal for each pretests and posttests.
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Table 5.5 Basic Descriptive Statistics of the sub dimensions of Learning Styles for
the experimental and control groups.

Scores on the Concrete Experience

CG MIBG
N 32 32
Mean 2591 29.91
Standard Deviation 7.66 8.76
Skewness 0.53 0.16
Kurtosis -0.80 -0.92
Minimum Score 15 14
Maximum Score 41 46
Scores on the Reflective Observation

CG MIBG
N 32 32
Mean 32.22 29.69
Standard Deviation 6.79 7.04
Skewness -0.27 0.4
Kurtosis -0.49 0.18
Minimum Score 18 18
Maximum Score 43 47
Scores on the Abstract Conceptualization

CG MIBG
N 32 32
Mean 28.13 27.47
Standard Deviation 7.03 10.74
Skewness -0.16 0.08
Kurtosis -1.09 -1.11
Minimum Score 14 12
Maximum Score 40 46
Scores on the Active Experimentation

CG MIBG
N 32 32
Mean 33.75 32.94
Standard Deviation 6.94 8.23
Skewness 0.08 0.02
Kurtosis -0.55 -0.92
Minimum Score 19 19
Maximum Score 45 47

Table 5.6 shows the frequency and percentages of the learning styles of the
students in terms of Convergent Learning style (CLS), Divergent Learning Style
(DLS), Assimilation Learning Style (ASLS), and Accommodative Learning style
(ACLS) in both of the groups. The percentages of DLS, ACLS, ASLS, and CLS
were 37.5%, 28.13%, 21.88%, and 12.5% respectively in the experimental group.
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The percentages of ASLS, DLS, ACLS, and CLS were 34.38%, 31.25%, 21.88%,
and 12.5%, respectively in the control group. Hence, it can be said that the most
preferred learning style in the experimental group was divergent learning style,
whereas assimilation learning style was the mostly preferred style in control group.

Convergent learning was the least preferred style in both of the groups.

Table 5.6 Frequency and Percentages of the Learning Styles for the experimental
and control Groups.

Group
CG MIBG
Learning Style Frequency Percent Frequency Percent
CLS 4 12.5 4 12.5
DLS 10 31.25 12 37.5
ASLS 11 34.38 7 21.88
ACLS 7 21.88 9 28.13

Figure 5.1, Figure 5.2 and Figure 5.3 show the histograms with normal
curves related to the POST-ATBS, POST-AT and POST-MII according to the
experimental and control groups. The histograms seen in these figgures are an

evidence for the normal distribution of the dependent variables.

ATBS ATBS

N

Std. Dev =6.15
Mean = 62.2
N=32.00

Std. Dev =7.59
Mean = 54.5
N=32.00
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Frequency
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=3

350 400 450 500 550 600 650 70.0 50.0 52.5 55.0 57.5 60.0 62.5 65.0 67.5 70.0 72.5

ATBS ATBS

CG MIBG

Figure 5.1 Histograms of students’ posttest scores for the ATBS for the control and
experimental groups.

87



BAT BAT

Std. Dev =4.05
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N=32.00
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Frequency
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CG MIBG

Figure 5.2 Histograms of students’ posttest scores for the AT for the control and
experimental groups.
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Std. Dev = 37.01
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N=32.00
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Figure 5.3 Histograms of students’ posttest scores for the MII for the control and
experimental groups.

5.1.2 Inferential Statistics

This part of inferential statistics includes the determination of the covariates,
the verification of Multivariate Analysis of Covariance (MANCOVA) assumptions,
the statistical model of MANCOVA and the analysis of hypotheses.
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5.1.2.1 Determination of Covariates

Three of the variables including PRE-ATT, PRE-ACH, and PRE-MIS were
pre-determined as potential confounding factors of the study in order to statistically
equalize the differences among the experimental and control groups. Because there
should be a significant correlation between the covariates and the dependent
variables, a correlation analysis was performed. The results of the correlation
analysis and their significance levels are presented in Table 5.7. As seen in Table
5.7, since all of the variables in Set A were significantly correlated with at least one
of the dependent variables of ATT, ACH, and MIS; they were determined as

covariates for the following inferential analyses.

Table 5.7 Significicance test of Correlation between Covariates and Dependent
Variables.

Correlation Coefficients

Covariates/DV ATT ACH MIS
PRE-ATT 0.646** 0.281* 0.452%*
PRE-ACH 0.044 0.177 0.248*
PRE-MIS 0.280* 0.238 0.730%**

* Correlation is significant at the 0.05 level (2 tailed)
**Correlation is significant at the 0.01 level (2 tailed)

5.1.2.2 Assumptions of MANCOVA

Independency of observations, normality, homogeneity of regression,
multicollinearity, and equality of variances are  the five  assumptions  of
MANCOVA.

For the independency of observations assumption, both the teacher and the
researcher applied the tests to the students in experimental and control groups. It
was observed that all the participants did the tests by themselves without being
disturbed or interacting with others, so the observations were independent of one
another.

Multivariate normality which the MANCOVA is based on implications that

the sampling distributions of means of the each of the dependent variable in each
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cell and all linear combinations are normally distributed (Tabachnick and Fidell,
2001). In order to test this normality assumption, the skewness and kurtosis values
of the dependent variables given in descriptive statistics section were used. The
skewness and kurtosis scores on the post test scores of ATBS, AT, and MII were in
the acceptable range for normal distribution.

The regression between covariates and dependent variables in one group
should be the same as the regression in other groups (Tabachnick & Fidell, 2001, p.
331). The more this assumption is violated, the more conservative MANCOVA
becomes (the more likely it is to make Type I errors - accepting a false null
hypothesis). In order to test the assumption that the relationship between covariate
and the dependent variables must be equal for all groups (homogeneity of
regression), three different sets were produced. Covariates were set into Set A,
independent variables were set in to Set B and interaction terms of each of the
covariates and each of the independent variables were set in to Set C. Then MRC
was performed to test the significance of R? change using enter method for three
dependent variables.

Table 5.8 represents the results of the MRC analysis of homogeneity of
regression. As seen in Table 5.8 none of the Set Cs are significant. Therefore,
homogeneity of regression assumption is satisfied for the MANCOVA model
designed by the covariates PRE-ATT, PRE-ACH, and PRE-MIS.

Table 5.8 MRC Analysis of Homogeneity of Regression.

Model Change Statistics
ATT R” Change F Change dfl  df2  SigF
Change
Set A 0.42 14.68 3 60 0.00
Set B 0.13 8.00 2 58 0.00
Set C 0.03 0.58 6 52 0.75
ACH
Set A 0.12 2.83 3 60 0.05
Set B 0.14 5.36 2 58 0.01
Set C 0.08 1.02 6 52 0.43
MIS
Set A 0.61 31.01 3 60 0.00
Set B 0.01 1.11 2 58 0.34
Set C 0.04 0.96 6 52 0.47
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Multicollinearity is an unacceptably high level of intercorrelation among the
independents, such that the effects of the independents cannot be separated. As a
rule of thumb, intercorrelation among the independents above 0.8 signals a possible
problem. To test multicollinearity assumption, correlations among covariates were
examined. Table 5.9 indicates that there is no significant correlation higher than 0.8

between covariates. Therefore, this assumption was met.

Table 5.9 Correlations among covariates of the study.

Variables PRE-ATT PRE-ACH
PRE-ACH 0.06
PRE-MIS 0.33%* 0.12

** Correlation is significant at .01 level (2 tailed).

Box’s M Test was used to check whether the covariate matrix was similar
for each group (each cell in the factor design matrix). Table 5.10 shows Box’s M is
not significant (p=.49). This means the multivariate normality assumption was not
violated. In other words, the observed covariance matrices of the dependent

variables were equal across groups.

Table 5.10 Box Test of Equality of Covariance Matrices.

Box’s M 55.22
F 0.99

dfl 42
df2 1491
Sig. 0.49

In order to test the assumption of equality of variance, Levene’s Test for
Equality was used. As Table 5.11 indicates the error variances of the selected three

dependent variables across groups were equal.
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Table 5.11 Levene’s Test for Equality of Error Variances.

F dfl df2 Sig.
ATT 0.93 7 56 0.49
ACH 1.13 7 56 0.36
MIS 1.16 7 56 0.34

As seen above, results of evaluation of each of the assumptions were

satisfactory.

5.1.2.3 Multivariate Analysis of Covariance Model

ATT, ACH and MIS are the dependent variables of the study and PRE-ATT,
PRE-ACH, and PRE-MIS are the covariates. Group membership with respect to the
two groups (experimental and control groups) and PLS with respect to the four
groups (diverger, accommodator, assimilator, and converger) were used as fixed
factors of this study.

Table 5.12 presents the results of this MANCOVA Model. As it is seen from
the table, rather than PRE-ACH, covariates have a significant portion in the model.
The significancy of these covariates in this model is an evidence that the subjects of

this study were adequately matched.

Table 5.12 Multivariate Test Results.

Source  Wilk’s Hypothesis Error Multivariate — Sig. Eta Observed

A df df F Squared  power
PRE-ATT  0.65 3 51 9.27 0.00 0.35 0.99
PRE-ACH 0.87 3 51 2.51 0.07 0.13 0.59
PRE-MIS  0.55 3 51 13.81 0.00 0.45 1.000
GROUP  0.78 3 51 4.89 0.01 0.22 0.89
PLS 0.91 9 124.27 0.57 0.82 0.03 0.22
GROUP*  0.85 9 124.27 0.96 0.48 0.05 0.37
PLS

*P<0.01 level
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5.1.2.4 Null hypothesis I

There is no significant overall effect of treatment on the population means of
the collective dependent variables of the post test scores of attitude toward biology,
post test scores of biology achievement, and post test scores of multiple
intelligences of ninth grade students when the effects of pre test scores of attitude
toward biology, pretest scores of biology achievement and pretest scores of multiple
intelligences have been controlled.

As seen in Table 5.12, this null hypothesis was rejected (A= 0.78, p= .01).
This means that there is significant mean difference between the posttest mean
scores of ninth grade students exposed to MI based instruction and those exposed to
traditional method on the population means of the collective dependent variables of
the ATT, ACH and MIS.

“Effect size” is an important tool in judging effectiveness. Typically an
effect size is expressed as a number between 0 and 1, with higher values referring to
a finding of a large magnitude. One measure of effect size is eta-square, which is
roughly equivalent to the R* used in multiple regression. As seen in Table 5.12, the
eta squared of the observed treatment effect was found to be 0.22. This means 22%
of the variance in this analysis was explained by the treatment.

Observed power in this model was found to be 0.89. This value indicates the
high probability of detecting a significant effect when the effect truly exists in
nature. In order to test the effect of the grouping factor on each dependent variable
separately, a univariate analysis of covariance (ANCOVA) was conducted as
follow-up tests to the MANCOVA. Table 5.13 indicates the results of the univariate
ANCOVAs for each dependent variable.

5.1.2.5 Null Hypothesis 2

There is no significant overall effect of learning styles of ninth grade
students on the population means of the collective dependent variables of post test
scores of attitude toward biology, post test scores of biology achievement, and post
test scores of multiple intelligences when the effects of pre test scores of attitude
toward biology, pretest scores of biology achievement and pretest scores of multiple

intelligences have been controlled.
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As seen in Table5.12 this null hypothesis was accepted (A= 0.91, p= .82).
This means that there is not any significant mean difference between the posttest
mean scores of ninth grade students with respect to their PLS on the population

means of the collective dependent variables of the ATT, ACH and MIS.

5.1.2.6 Null Hypothesis 3

There is no significant interaction effect of the treatment and the learning
styles on the population means of the collective dependent variables of post test
scores of attitude toward biology, post test scores of biology achievement, and post
test scores of multiple intelligences when the effects of pre test scores of attitude
toward biology, pretest scores of biology achievement and pretest scores of multiple
intelligences have been controlled.

As seen in Table 5.12 this hypothesis was not rejected (A= 0.85, p=.48)
meaning that GROUP and PLS of the students do not have any significant effect on
ATT, ACH and MIS of the ninth grade students. If this interaction effect was
significant then the effect of groups on dependent variables would not be interpreted
without taking into consideration PLS. So it can be said that groups differ in

collective dependent variables, regardless of PLS.

Table 5.13 Results of Univariate ANCOVAs.

Source Dependent df F Sig. Eta Observed
Variable Squared Power
Corrected Model ATT 10 7.86 0.00 0.60 1.00
ACH 10 2.17 0.03 0.29 0.86
MIS 10 9.34 0.00 0.64 1.00
Intercept ATT 1 9.19 0.00 0.15 0.85
ACH 1 0.13 0.72 0.00 0.06
MIS 1 0.55 0.46 0.01 0.11
PRE-ATT ATT 1 28.73 0.00 0.35 1.00
ACH 1 0.88 0.35 0.02 0.15
MIS 1 2.88 0.10 0.05 0.39
PRE-ACH ATT 1 291 0.09 0.05 0.39
ACH 1 0.04 0.84 0.00 0.06
MIS 1 2.98 0.09 0.05 0.40
PRE-MIS ATT 1 1.40 0.24 0.03 0.21
ACH 1 0.56 0.46 0.01 0.11
MIS 1 41.38 0.00 0.44 1.00
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Table 5.13 (continued)

Source Dependent df F Sig. Eta Observed
Variable Squared Power
GROUP ATT 1 7.90 0.01 0.13 0.79
ACH 1 9.30 0.00 0.15 0.85
MIS 1 0.34 0.56 0.01 0.09
PLS ATT 3 0.10 0.96 0.01 0.07
ACH 3 0.45 0.72 0.03 0.13
MIS 3 0.90 0.45 0.05 0.23
GROUP*PLS ATT 3 2.05 0.12 0.10 0.50
ACH 3 0.31 0.82 0.02 0.11
MIS 3 0.33 0.80 0.02 0.11
Error ATT 53
ACH 53
MIS 53
Total ATT 64
ACH 64
MIS 64
Corrected Total ATT 63
ACH 63
MIS 63

5.1.2.7 Null Hypothesis 4

There is no significant difference between the posttest mean scores of ninth
grade students exposed to multiple Intelligences based instruction and the students
exposed to traditional classroom techniques on the population means of the post test
scores of attitude toward biology when the effects of the pretest scores of attitude
toward biology, pretest scores of achievement, and pretest scores of multiple
intelligences have been controlled.

As seen in Table 5.13, this null hypothesis was rejected (p=.01). This means
MI based instruction was effective in improving positive attitudes toward biology.
The magnitude of the observed treatment effects (eta squared) and power for the
ATT were 0.13 and 0.79, respectively. This means 13% of the variance in this
analysis was explained by the treatment.

The value of 0.79 for power indicates the high probability of detecting a

significant effect when the effect truly exists in nature.
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5.1.2.8 Null Hypothesis 5

There is no significant difference between the posttest mean scores of ninth
grade students exposed to multiple intelligences based instruction and the students
exposed to traditional classroom techniques on the population means of the post test
scores of diversity and classification of living organisms unit achievement when the
effects of the pre test scores of attitude toward biology, pretest scores of
achievement, and pretest scores of multiple intelligences have been controlled.

As seen in Table 5.13, this null hypothesis was rejected (p=.00). This means
MI based instruction was effective in increasing the achievement of the students.
The magnitude of the observed treatment effects (eta squared) and power for the
posttest scores of AT was 0.15 and 0.85, respectively. This means 15% of the
variance in this analysis was explained by the treatment. The value of 0.85 for

power indicates high probability.

5.1.2.9 Null Hypothesis 6

There is no significant difference between the posttest mean scores of ninth
grade students exposed to multiple intelligences based instruction and the students
exposed to traditional classroom techniques on the population means of the post test
scores of multiple intelligences when the effects of the pre test scores of attitude
toward biology, pretest scores of achievement, and pretest scores of multiple
intelligences have been controlled.

As seen in Table 5.13, this null hypothesis failed to reject (p=.56). This
means MI based instruction was not effective in increasing the posttest scores of
MI.

After the extraction of the effect of the covariate PRE-ATT on the dependent
variable, ATT, estimated mean was calculated. These estimated means for ATT are

given in Table 5.14.

Table 5.14 Estimated marginal means.

Dependent Variable Treatment Mean
ATT MIBI 60.47
TI 55.96
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As it is seen in Table 5.14, the experimental group’s mean was higher than
the control group’s mean. The mean differences between experimental and control
groups on ATT, shown in Table 5.1 had been 7.66 before extracting the covariate
effect from this dependent variable. After extracting the PRE-ATT covariate effect
from the dependent variable, the mean difference between these two groups was
4.51.

Neither GROUP nor PLSs of the students had any effect on MIS. In order to
test whether any of the intelligence dimensions of the ninth grade students’ had any
change, paired t-test analysis was conducted for the eight dimensions of MI in

control and experimental groups.

Table 5.15 Paired t-test results for & dimensions of MI in CG.

Paired differences

N mean SD df t p
PRE-B/KI 32 0.63 5.08 31 0.70 0.49
POST-B/KI
PRE-S/IT 32 -0.03 5.78 31 0.03 0.98
POST- S/1I
PRE-II 32 -0.28 5.19 31 0.31 0.76
POST-II
PRE-L/MI 32 -0.34 5.30 31 0.37 0.72
POST- L/MI
PRE-M/RI 32 -0.09 5.66 31 0.09 0.93
POST- M/RI
PRE-V/LI 32 -1.09 5.21 31 1.19 0.24
POST- V/LI
PRE-V/SI 32 0.56 5.46 31 0.58 0.56
POST- V/SI
PRE-NI 32 0.94 6.85 31 0.77 0.45
POST-NI
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As seen in Table 5.15, there is not any significant mean difference between

any of the pre MI scores and post MI scores in the control group.

Table 5.16 Paired t-test results for 8 dimensions of MI in MIBG.

Paired differences

N mean SD df t p
PRE-B/KI 32 0.81 4.90 31 0.94 0.356
POST-B/KI
PRE-S/II 32 -1.75 5.39 31 -1.84 0.08
POST- S/I
PRE-II 32 -0.09 5.61 31 -0.09 0.93
POST-II
PRE-L/MI 32 -2.34 5.15 31 -2.58 0.02*
POST- L/MI
PRE-M/RI 32 -0.72 5.28 31 -0.77 0.45
POST- M/RI
PRE-V/LI 32 -1.03 437 31 -1.33 0.19
POST- V/LI
PRE-V/SI 32 0.34 5.71 31 0.34 0.74
POST- V/SI
PRE-NI 32 0.28 3.67 31 0.39 0.70
POST-NI

*significant at the 0.05 level

As seen in Table 5.16, the only significant difference seen is between pre-
logical/mathematical intelligence and post logical/mathematical intelligence scores
of the students. Correlations of the intelligences with the learning styles are given in
Table 5.17.

Table 5.17 represents the correlation between the dimensions of intelligence
and learning styles in both of the groups. As seen in Table 5.17, statistically there is
not any significant relationship with the sub dimensions of intelligence and types of

learning styles of the students enrolled in the control and experimental groups.
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Table 5.17. Correlation between dimensions of intelligences and learning styles in
control and experimental group.

CG MIBG
Variables DLS ACLS  ASLS CS DLS ACLS  ASLS CS
B/KI 0.14 -0.27 0.27 -0.14 .00 24 -.239 .000
S/1 -0.02 -0.05 0.05 0.02 -.02 155 -.155 .015
I -0.28 -0.13 0.13 0.28 .10 120 -.120 -.101
L/MI -0.14 -0.29 0.29 0.14 -17 -177 177 170
M/RI 0.10 -0.34 0.34 -0.10 -.10 -.055 .055 .100
V/LI -0.03 -0.28 0.28 0.03 -.05 -.156 156 .051
V/SI 0.20 -0.28 0.28 -0.20 .08 -.002 .002 -.079
NI 0.04 -0.17 0.17 -0.04 -.13 -.015 .015 126

Since the diverger learning style is the sum of concrete experience and

reflective observation, the accommodator learning style is the sum of reflective

observation and active experimentation. The assimilator type learning style is the

sum of abstract conceptualization and reflective observation and the converger type

learning style is the sum of abstract conceptualization and active experimentation. A

correlation analysis was used for determining whether there is any relation between

the sub dimensions of intelligence and these subtypes of learning style. This

correlation is given in Table 5.18.

Table 5.18 Correlation between dimensions of intelligence and subtypes of learning

styles.
CG MIBG

Variables CE RO AC AE CE RO AC AE
B/KI -.122 267 .057 -.18 .09 -11 -.16 21

S/IT .050 -.075 13 -12 15 -.20 -.02 .04

II -117 -.127 28 -.03 .30 -25 .05 -.16
L/MI -.011 -.112 A45% -33 15 -.39% A42%* -.39%
M/RI -.069 173 23 -32 -.04 -.07 .10 -.03
V/LI -.125 115 22 -.20 .03 -.09 21 -23
V/SI -.016 203 13 -.31 -.05 .16 -.10 .054
NI -.070 117 .09 -.13 -.08 -.05 .05 .066

*Correlation is significant at the 0.05 level (2-tailed).

As seen in Table 5.18, there was a positive correlation between

logical/mathematical

intelligence and the

subtype learning

style,

abstract

conceptualization in both control (r=0.45) and experimental group (r=0.42). Also
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Table 5.18 indicates the negative correlations between logical/mathematical

intelligence with reflective observation (r=-0.39) and between logical/mathematical

intelligence with active experimentation (r=-0.39) in the experimental group. This

means in the control group the ones with higher scores of logical/mathematical

intelligence preferred abstract conceptualization learning style.

5.1.3 Summary of the Findings of the Quantitative Study

The results of the quantitative analyses can be summarized as follows:

1.

The experimental group students experiencing multiple intelligences
based instruction had significantly higher achievement when compared
to the control group students.

The experimental group students experiencing multiple intelligences
based instruction had significantly higher attitudes toward biology when
compared to the control group students.

Multiple intelligences based instruction had no significant effect on the
overall multiple intelligences of the students.

There was no significant difference in the mean of difference scores
between students in terms of preferred learning style types with respect
to the collective dependent variables of students’ attitude, achievement,
and overall multiple intelligences.

There was no significant interaction between treatment and preferred
learning style types with respect to the collective dependent variables of
students’ attitude, achievement, and overall multiple intelligences.

There was not any mean difference between any of the pre and post MI
scores in control group students experiencing traditional instruction.
Experimental group students experiencing multiple intelligences based
instruction had higher logical/mathematical intelligence scores when
compared to their prior logical/mathematical intelligence scores.

There was not any significant correlation between the learning styles and
multiple Intelligences for the experimental group students experiencing
multiple intelligences based instruction and the control group students

experiencing traditional instruction.
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9. There was a significant positive correlation with Abstract
Conceptualization, the  subtype of learning style and
logical/mathematical Intelligence in both of  the control and
experimental groups.

10. There was a significant negative correlation with Reflective
Observation, the subtype of Learning Style and Logical/mathematical
Intelligence in the experimental group.

11. There was a significant negative correlation with Active
Experimentation, the  subtype of Learning  Style and

Logical/mathematical Intelligence in the experimental group.

5.2 Results of the Qualitative Research

In order to find out the effects of MIBI on students’ learning experiences
and teacher’s teaching experiences, qualitative data was used. The qualitative data
was obtained from the interviews done with the biology teacher and twelve students

of her enrolled in MIBG, and the experimental classroom observations.

5.2.1 Results from the Interview with the Students

The students’ original names were changed into the months of a year. Days
of the week were used for the other students’ names mentioned by these students.
Hence none of the original names of the students enrolled in this study was used.
During the interviews students were asked open ended questions about the MIBI,
their learning style preferences and effects of MIBI in their biology course.The data
obtained from the interviews with the students was analyzed by using content
analysis which is one of the qualitative data analysis. The results gained may be
categorized as: The differences between multiple intelligences classroom and
regular classroom with respect to teaching-learning process, the physical
appearance of the multiple intelligences classroom, teacher in the multiple
intelligences classroom, and students enrolled in the multiple intelligences

classroom.
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5.2.1.1 The Differences between Multiple Intelligences Classroom and Regular
Classroom with respect to Teaching-Learning Process

All of the students stated they preferred multiple intelligences based
instruction to traditional instruction. They explained that the two methods were very
different. The main differences revealed by the students were about the information
sources and activities that enhanced their learning experience and teacher’s teaching
experience.

Most of the students referred to the textbooks as their sole source of
information when they were making a comparison between MIBI and TI. “Not only
were our biology course but also all of our courses based on the text books” said
January. February explained the reason they were normally dependent on the text
books, “Our teacher was giving us questions mostly covering the whole subject of
the day and we were participating in the lessons by giving answers to those
questions. These questions and answers of them were kind of a readiness for us for
the lesson. We were finding the answers of the questions from our text books. We
needn’t use any different types of sources.” She continued, “During this project I
went to the library, searched from magazines, newspapers, other books and
encyclopedias. I now believe that the textbook by itself is not enough for mastery
learning”. March is another student pointing out the text books as the main sources
for them during the TI. In April’s opinion, their lessons based on the traditional
method were just a normal, ordinary course in which they were trying to memorize
what the teacher was lecturing to them from their text books. May also stated, “We
were in trouble about how we would memorize the subjects, concepts our teacher
had lectured us”. June mentioned, when he was answering the exam questions, he
remembered the activities they did in the classroom. He stated, “Although those
were written in our text books, it was hard for us to remember what was written
there”.

During the interviews, each of the students referred to different activities and
the positive effects they had learning the material. They mentioned the creative and
fun classroom activities they did which enabled them to understand and retain the

information more easily when the MIBI was applied.
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January mentioned how singing songs and composing helped them retain
information while studying during the experiment. She even wanted to sing the
“virus song” she created just after the interview. She really was very proud of her
ability to remember the information and finding a way on her own that helped. “Not
only we sang songs, but also took pictures, made research, prepared boards, read
stories, interesting news, had group work” added January. She said, “Because we
did different things everyday it was impossible to forget”. In her opinion, MIBI was
totally different in all aspects. June believes that MIBI helped them retain
information and they learned better as a class. As he explained, “Differently from
the TI, we classified the living organisms on the papers, on the board, pasted
pictures of them, filled the worksheets given to us, worked as a group, made search,
prepared our own files, used the microscope”. He continued, “we saw the protests
that we were used to see in our textbooks, under the microscope in real this time”.
He also mentioned that MIBI was more colorful and amusing. It encouraged and
helped everybody participate. July also indicated that MIBI made the biology
course much more amusing and understandable. She referred to the many activities
that were used in class. She talked about the theatre, the stories, the puzzle, cutting
and pasting pictures, making classifications on pieces of papers, cartoons on the
board, and investigation as examples of the interesting activities they performed. “It
was nice to play the game thinking ourselves as we were those plants and stood up
with respect to the characteristics of us”. April is another student who mentioned
she had fun with the different activities such as writing lyrics, taking pictures and
theatre. “I still remember the lyrics and all of the activities we did one by one”

The other common response was about the teacher lecturing and asking
questions to the students and the students listening to her and answering the
questions during the TI. There were also times that they were also asking the
teacher the subjects about they did not know but August does not think that they
learned well this way. According to her, since the class was not interested with the
subjects in Biology course, the students were not participating. She reported that “I
remember [ was feeling myself uncomfortable at such kind of times”. She believes
that that they learned better with MIBI as a class. As she explained, “we prepared

theatre, sang songs, wrote poets, worked as a group, drew pictures about the related
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subjects. It was so nice”. December is another student who did not think they
learned well in the regular classroom. He said, “The only thing we were doing was
just listening to the teacher”. September also reported that they were listening to
their teacher when she was lecturing. Sometimes they were asking questions or
answering. During the implementation of the MI theory, they watched Cds, sang
songs, role-played, collected pictures, composed, used classification tables,
prepared information boards, and played games. October also stated how their
previous biology course was boring. As he explained, the teacher was either
lecturing or solving the problems and they were preparing 5 questions as homework
for asking their friends during the instruction. He thinks MIBI including watching
VCD, pasting the animal, plant and virus pictures, using the microscope, working as
groups, bringing animals into the classroom environment, preparing those subjects
helped them to learn more. He was remembering what they did in the classroom
when he was studying at home. For example he still remembers the songs they sang.
Agreeing with the fact that the teacher being a lecturer and the students being
listeners, November indicated that there were so many students who were not
listening to the teacher. She also added that they were answering the questions
posted by the teacher so most of the time they were sitting at their desks during the
regular lessons. According to her the lessons with MIBI were amusing. They were
not the same. “Because we listened to music, watched VCD, did experiment,
collected information, collect pictures. It was so beautiful”. Along with her friends,
March also noted that they were answering the teacher’s questions. In her opinion,
they became more active during the implementation of the MI theory. “We drew
pictures, made models, wrote lyrics, had group work, which made us learn better”

said March.

5.2.1.2 The Physical Appearance of the Multiple Intelligences Classroom

The students’ observation about the appearance of their classroom was
mostly about how colorful their classroom was.

January who pointed out that she loved the colors said their classroom was
so nice that every part was full of colors: there were colorful flowers, animal

pictures on the boards they prepared. She even remembered that they painted the
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colorless dog into pink and black. As seeing the dog picture in her mind, her eyes
shined, she smiled and with a lovely voice said how cute it looked. “It is impossible
to express those feelings, I can say those feelings could only be lived. In short it was
wonderful”, she continued.

May was a student who had positive feelings about multiple intelligences
classroom in his words, “With this instruction it was like the sun had rised into our
classroom. Everywhere was very colorful. I felt the spring in the classroom as well
as we felt outside.”

February mentioned they decorated the classroom group by group. So the
boards were colored with respect to the group’s subjects. There were posters,
articles, pictures and cartoons they drew about the subjects related with the course.
“I really liked the pictures on the walls” said January. Because everywhere in the
classroom was full of those, she felt like they were entering into another room. “I
realized we were doing something important. It was fun to be in that classroom.”,
added February. April is another student who described the classroom as another
room. In her opinion, their regular classroom was an ordinary classroom: colorless
and faint. But the multiple intelligences classroom was a colorful, chirping and
twittering class including the boards and the models. She said, “It was looking like a
study room more than a classroom.” July’s opinions may be an expression to why
April had thought their classroom was kind of a study room. “Not only were the
walls, but also our blackboard also colorful. So seeing something related with the
course around us, made us learn easier”.

The students had sit at their desks which were designed at the shape of “U”.
There were three “U” shaped groups so the students had sat group by group.
Although they were not as many as the ones who mentioned about the colors, a few
students talked about the arrangement of the desks.

July is one of the students reporting the arrangement of the desks in their
multiple intelligences class differently from the traditional class. April reported that
since it was easy for them to share their thoughts with the group members, she felt
herself as they were in a meeting saloon. June also mentioned how comfortable they

felt themselves because of the new arrangement of the desks designed as groups.
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5.2.1.3 Teacher in the Multiple intelligences Classroom

All of the students referred to their teacher lecturing, asking questions to
them and answering their questions in front of the classroom in their previous
biology course. March thinks because their authoritarian teacher was using the
“grade notebook” for making them study, they were scared of her. April and July
stated she was angry with the classroom if there were some students who did not
listen to her when she was lecturing. “She was yelling us to be silent”, continued
July. Differently from the previous lessons, she was more docile and had calmed
down during the application of the MI theory. As July mentioned, instead of
lecturing and just asking questions, she activated them, “She was not asking as
many questions as she had been doing before”. March believes she was active
because she had given them opportunity to select any activity they would like to do.
All of the students talked about different types of activities they performed and
liked. September also pointed out she became a good guide for them. She stated that
they contacted to her not only in the classroom but also outside the classroom. “She
just told us what to do and how”, explained April. Agreeing with September and
April, February also stated she helped them whenever they needed, self denying.
She also stated how closer relations she had with them. “That is the main reason we
felt ourselves comfortable”, January expressed her feelings. July and August are the
other students who mentioned about the close relation of teacher with them. She
was dealing with them one by one. According to January and February, she behaved
so special, so different to them that they felt themselves very special. January was
thankful for her teacher for making them a “head crown” and have those nice
feelings that they had never had before. “She never differentiated any of the
students in the classroom”, added February. As June mentioned, at the times he was
not raising his hand, she was asking his opinion about the subject. Although she was
trying to be sure everybody participated in her previous courses, it was hard because

the students were not interested with the course.
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5.2.1.4 Students Enrolled in the Multiple Intelligences Classroom
The interviews with the MIBG students revealed that MIBI had a positive
effect on students’ achievement, learning, participation, relationships with their

friends, and psychomotor skills.

Achievement

All of the students mentioned they learned better with MIBI. Moreover
when it was asked them mention the name of the unit that they learned best in their
ninth grade biology course, they all gave the name of “diversity and classification of
living organisms” unit. Some of the students highlighted that it was easier for them.
For example, June still remembers the question about animal kingdom. “It was so
easy for me to answer that exam question. I understood the subject so well that the
probability I will answer a question about that subject in the university entrance
exam would be high”. January is another student stating she answered the exam
questions about this unit easily. She even got 1-2 points more. Because it was easier
to learn, July’s grade was also higher than her first term grade. February also
labeled herself more successful. “I was not a lazy student, I did not have poor marks
before but I believe that I became more successful. As a lazy student may become a
successful student, a hardworking student may become a more successful student”
said February. In order to investigate whether their learning preferences were still
the same, they were asked about their previous learning styles and current learning
styles. So this part is divided into 2 parts including the students’ pre-learning

preferences and current learning preferences.

Learning preferences in the regular classroom

It was determined that most students referred to learning by reading the
textbooks or what their teacher made them note at their biology classes when they
were at home.

As September mentioned their teacher always wanted them to repeat. So she
was repeating by reading and summarizing at home. She believed that she learned
better when she was reading. October and March were also making repetition by

reading as September was doing. June, August, May and November were the other
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students who tried to learn by reading. April also stated she was mostly memorizing
by reading at the place she sat. January started her talking about they were disagree
with learning with memorizing. But as she continued, she stated that because just
telling what remained in their minds in the classroom was not enough for them to
learn, memorizing was a must”. In her opinion they resembled a parrot memorizing
the book. “I can say it was hard”, added January. Agreeing with January and April
about learning by memorizing, July focused they were dependent on their
textbooks. Preparing questions from the text book was another way for her to learn.

February, October, November and May also were the students studying by
preparing questions and answering those questions. April mentioned their teacher
had told them it would be better for them if they prepared questions and answers of
them. Though she believed it was better than memorizing, it was still as boring as
memorizing. August’s preference for studying was sometimes solving questions in
the textbooks. As it is seen some of the students’ learning preference was learning
by thinking that they were studying by preparing questions and answering them.

November who was solving the tests at the back pages of the text book,
mostly was telling to herself. Another student who mentioned she studied by herself
was March. Differently from November, instead of telling to herself, she was
testing herself by preparing an exam for herself. March said that their teacher
thought that they would learn better if they tested themselves. So it was another
advice of the teacher for the students to learn better.

Differently from the other students, February and September stated they
learned better when they studied by writing. September was summarizing and
February was studying by writing for all of her exams “but truth I had no willing for
studying” added February. Because she was very bored of the biology course in
which they were just listening to their teacher lecturing. She was in search of new
seekings. She tried to have the exams with the information she learned by listening
to her teacher but could not be successful. She also talked about she was asking the
teacher the subjects that she could not exactly understood just before the exams.

Although August stated that their teacher had advised them to study by
asking their friends, none of the students, rather than her did not mention that they

were asking questions each other at their spare time.
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Learning preferences in the multiple intelligences classroom

Although the students had mentioned that they learned by reading, writing,
and thinking (solving problems and preparing and asking questions) just before the
implementation of MIBI, during the MIBI in addition to these, they stated they
learned by watching, doing, singing and feeling.

January believes that she learns better when she sees and lives. So it was
easier for her to learn by watching and doing during the application of this study.
The virus subject became so easy for her when she studied it by singing. She said,
“I can say I even need not study much just before one night before the exam. It was
like I was studying everyday”. “It may sound funny to you but I even studied to
literature course with music and got higher grade”, smiled January.

Although it was so easy for them to forget if they did not repeat it, during
the instruction of the MI theory May realized that he could understand biology so
well. How he studied this time was trying to pasteurize what he read. Moreover his
mind was kind of going to another world, feeling that he was a part of the subject
during the biology lessons. Hence he believes that his retention level was higher.

December learns better when he sees and touches, so he thinks he learned
best when he was watching VCD.

November is another student who thinks she learns better when she sees.
She likes the pictures, and collects the pictures. Since she collected, pictures, and
data, it was easier for her to learn. Another characteristic of her is she loves being in
nature and watching living organisms around her. So animal kingdom was the
subject she learned best. She also learned fungi kingdom very well because she had
prior knowledge about the mushrooms in this kingdom. The reason for this is she
was used to pick up mushrooms with her father.

According to September the way they learned was different from before. For
example, she learned better when she drew pictures, studied by the melody and
sometimes thought herself as being a scientist. Moreover there were times when she
thought that she learned better when she was alone whereas there were times she

learned better when she was studying with her friends.
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Thinking the same with September about learning differently from before,
July mentioned “This time when we were learning we were dependent on neither
the text books nor the questions. We saw, made classifications, comparisons. We
added something from ourselves. We acted, sang songs, solved puzzles, and pasted
pictures of the animals and plants on the boards.” According to her learning by
seeing was more comfortable and effective on learning and retention of the
information.

April states she realized she could learn by seeing, doing, living and using
her emotions. “I especially used my kinesthetic skills. Besides it was so much fun to
deal with different things and have results.”

August said she sometimes learned the same way as she did before, but there
were sometimes that she studied differently. Such as, filling in the worksheets that
her teacher gave to them, solving the puzzles. “I sometimes tried to draw cartoons
but of course I could not accomplish” smiled August. She mentioned she is used to
watch documentary films so with the previous knowledge she had from those films,
she also realized that she had so much information about the animals. “I felt like I
had more prior knowledge than I guessed”.

October also stated that he learned the same way as he did before. Addition
to his previous learning, he learned better by watching. It was nice for him to realize
the connection between the outside world and the biology course.

Addition to his previous learning June liked studying from the files they
prepared. For example, he learned better after he repeated ordering the binomial
classification papers from species to kingdom at home.

March, May and February stated that they searched from different types of
books. May picturized what he read from the books. February loved learning new
information from other sources. “I know it is wrong but [ was also reading about
biology subjects at our other courses”. She started to not only searching from other
sources but also taking the main points as notes. She said, “I had never taken notes
by myself during the other lessons before”. She loved pasting pictures on the
cardboards and taking notes on them by using colorful pens. She also believes that
making practice was useful for increasing their retention level. “There is nothing

like applying”, added February.
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May, September, February and October also mentioned about learning in
groups. May said they were making search as a group whereas February said the
group members were coming altogether and discussing their subjects or homework
before the Biology course for that day. She summarized her thoughts, “we started to

learn systematically”.

Active participation

All of the students mentioned they were active during this unit. One of the
reasons they were more active than before was, they had much more self
confidence. What increased their self confidence was, they realized they learned
easier by using their own strengths. The easier the subjects were to them, the more
they participated during the courses. Here are the students’ opinions about their
participation during the course:

January said, “I was silent and inactive until the time I took my friends’
attention with my strength on music. I even myself have never realized I had such
kind of a strength. Before what music meant to me was only memorizing the notes”.

She said, “This MIBI made me say: I am this. This is me!”. Moreover she
also mentioned how she took her friends’ attention as her participation to the course
increased. They were saying, “Aha! Again January is talking”.

February is another student who realized she was good at writing poets
which she had never tried before. “I was more active during this instruction. I really
liked being able to do something. Because of my self confidence, I was comfortable
on participation”. She also added, how special she felt herself when she was
lecturing to her friends.

November stated that she was proud of herself when the teacher said she
liked the cartoon she drew. She revealed that she was naturally shy and did not want
to participate much, before. But MIBI made her participate more. “I raised my hand
continuously”, said November. She continued, “I had self confidence that I could
success. | even started to make plans in my mind about how I could do the best. |
was not so before. I do not know why but I was too shy”.

April was also proud of herself realizing her strengths such as taking nice

photos, and composing. She was glad to know that she was useful. “I said yea I
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accomplished it”. It was also nice for her to know that “she was there! as being an
active member of her group”. She also mentioned, “MIBI thought me to say: I am
here!”.

July said, “We students were the ones who were active, not our teacher”.
She also mentioned how singing songs sounded her bad at first because her voice
was not that good but after starting to sing songs in the classroom with her friends,
her self-confidence increased. Moreover she agreed with about being comfortable,
“I was comfortable during this instruction, because learning better has increased my
self confidence”.

August also mentioned that they learned that they had different capabilities.
Such as making models, writing lyrics. “I learned that I am better than I have been”,
said August.

Because December had previous knowledge and thought it was easier for
him to learn, he raised his hand all the time. “I felt myself as I was hyperactive”,
said December. “I did not participate that much before”, added December. Since
June also thought he understood better, his participation level also increased. March
said, “I had lack of confidence about participation with TI. I was scared what if my
answer would be wrong. Then after I learned it was not a big deal to be wrong, |
started to participate more”.

July is the only student thinking that her participation was more before this
instruction. “I participated more before, because the questions, the teacher asking
us, were from the book, so it was easier for me to give answers of those questions
which I had already memorized. During this instruction there was not any
memorization”.

January mentioned how responsibility is needed in MIBI. February said, “I
had so much self-confidence that I was voluntary to have any type of
responsibilities whether I could do or not. For example, I learned using the cam by
myself.” November also stated, “since you are supposed to have missions, you learn
having responsibilities”. August is another student who believes she became more
responsible during the implication of the MI theory.

Speaking of the self-confidence, active participation and taking

responsibilities, here are the opinions of the students about their leadership skills:
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Most of the students mentioned about leadership skills of themselves during
the implementation of the MI theory. May stated “In the previous biology course, |
did not do the things that the others could not do. I was not so different from most
of my friends but during the implication of the MI theory, there are times I felt
myself as a leader. Such as, I felt myself as a leader when I was drawing the types
of reproduction of the bacteria on the blackboard for my friends in the lesson”. He
also underlined that at the times he had mastery learning, he felt himself as a
biology teacher.

June also felt him as a leader when his friends were asking him questions.
As he mentioned, during the times he was actively participating, his friends started
to think “wow.....this boy knows well” and started to ask him questions. In April’s
opinion, although solving the problems was making him feel as a leader in regular
lessons, leadership feeling had not been as much as it has been with different types
of strengths of her during the implementation of the MI theory. February also stated
how she felt herself as being a person from the higher level. She also stated that
being a leader does not mean being ahead of your friends. It was helping them for
the motivation and guiding. The time November felt herself as a leader was when
she had so much information about the subject invertebrate from different types of
sources such as newspaper, encyclopedias, different books and brought so many
pictures, cartoons. January is another student who believes multiple intelligences
base instruction made her feel as a leader. “Before the implementation of the MI
theory everybody was the leader of his/her own whereas I was the leader of my
books. We had no idea about the leadership ship skills of ourselves and our
friends.” This sentence of January means she not only felt herself as a leader but
also realized the leadership skills of her friends”. Agreeing with January, September
also stated the main leader of the classroom was February but they also were leaders
time to time. Such as, since searching about the invertebrate was her job with her
friend August, they had more information than the others in the classroom.
According to her, because October collected the bugs, which she could never do by
herself, he also was a leader. February was really good at writing lyrics. In short,
“we completed each other”, said September. October also stated he was a leader in

the classroom then he stopped and continued, “If we use the word of “leadership”, a
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leader is only one person. But I can not say I was the only leader, we all

understood”. August also mentioned everybody was a leader at the subject they

knew.

Attitudes

When talking about biology course with MIBI, all of the students mentioned
the course was amusing. July believes that their biology course was full of fun with
the different activities they did rather than being boring as it had been used to.
November also agreed with July and said, “It was kind of a biology game not a
biology course”. When December also mentioned about the amusing games they
played in the classroom, I asked to him whether they were childish. His answer was,
“It is a game with the rules. The first rule is you have to have knowledge for playing
that game. Such as you can not paste the animals into the right place, if you do not
know whether it is in vertebrata phylum or not”.

As mentioned by April, May and September, MIBI took their attention with
the activities used. February also suggested the course should be enhanced with the
activities in order to take students’ attention and increase their enthusiasm as it was
in their multiple intelligences based biology course. April said, “If something is
applied over and over, we students get bored of it. So we need novelty, different
types of activities in our courses”. Because June learned better with the different
types of activities used, he was more willing to participate. “I had lack of
concentration especially close to the end of the previous lessons, but this time I did
not want the lesson finish”, added June. January mentioned she loved role-playing.
“I have been dealing with theatre since I was in primary school. I am good at role-
playing”, January explained the reason the theatre activity took her attention.
Moreover she had great pleasure because of the other different types of activities
they did continuously. April also stated she never lost her enthusiasm during the
biology course with MIBI. February also had a great enthusiasm to come to the
multiple intelligences classroom. “I was looking forward to biology course dates. I
did not want the term end, just because I did not want our multiple intelligences
based biology course end”, said February. One of her memories improves how this

multiple intelligences based biology course was important to her. “I remember my
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younger brother had thrown my file I was using in my biology course. I got so
angry with him that we had an argument with him. I had to explain my parents how
that file had a great importance in my life”. She was so much interested with the
lessons that she even was asking the teacher questions at break time. When I asked
her, whether she had been doing that before or not she said she was used to but the
number of questions she asked increased with this instruction. As October stated,
because biology course based multiple intelligences was so amusing, he became
more dependent to the course. It was not boring to him as it sounded before. So the
more comfortable he felt, the more active he became. He also started to ask more
questions during the biology lessons. December also referred to asking more
questions during MIBI. Especially he was very curious when they had the balloon
experiment with the yeasts. He also believes that multiple intelligences based
instruction has changed his attitude toward nature. “A student in multiple
intelligences classroom starts to love and conserve the living organisms”, he said.
July also mentioned that she started to like biology course more with an increasing
interest towards living organisms, especially the plants. “It was nice to investigate
the plants around us when we were walking on the road”.

In Turkey, at tenth grade students make department preferences with respect
to the jobs they would love to have. The departments include Turkish-Mathematics
(TM), Turkish-Social (TS), Mathematics (M) and Science (S). February said, “If I
had chosen Science, it would be just because of biology course with MIBI”. January
also stated how multiple intelligences based biology course was different for him
when compared with the other courses. “It has had “a different meaning for me. If
would not be choosing T for the next year, I am so sure that I would like to be a

biology teacher”.

Interaction among students

Almost half of the students indicated that they helped each other. They
helped to each other in different ways. Such as studying together, motivating and
encouraging each other about the course and the participation.

January mentioned how she tried to help her friends like biology. As she

explained, “I was making them study the songs I composed and try to understand
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the lyrics and relation of those sentences with our subject”. “I treated them as if they
were my siblings rather than friends”, added January. April and December stated
the help of October. He helped April at the time she was preparing lyrics. February
also referred to her friends helping her. Their subject was “invertebrate”. Though
she had thought that everybody would focus on their own subjects, even other
groups’ members April and March helped her so much whenever she had problems.
March was her favorite friend to whom she asked questions. January also stated the
interaction of different groups with each other. In her words, “We were both rival
and friend groups with the other two groups. We were asking questions to each
other”.

March also mentioned that since she did the classifications and the Venn
diagrams better than her friends, she helped them if they were in difficulty.

As they were divided into three groups, February had thought that it would
be so hard for her to study with her group friends. Because her close friends were at
other groups and she did not know the group members that well. Moreover she was
selected as the group president. Hence she felt like she would have the whole
responsibility, but she was wrong. What exactly she had done was only helping to
her friends.

In her opinion her friends were too passive in all of the courses, “kind of
invisible in the classroom”. She told them how amusing this biology course would
be if they participated. She also told it would be hard for them to understand just by
watching without doing anything. During the times all of the group members of the
other groups were participating, but only two-three from their group, she was
feeling herself bad. Soon she arranged a meeting for the group members. This was
especially for boys. Because according to her, girls were already responsible, “this
is a general characteristic of the girls”, said February. After then, other friends also
started to participate. They even started telling subjects. She expressed her feelings
as, “I was lost in amazement when I saw I motivated them”. “We did this
altogether” added February.

April also talked about how Monday motivated her for writing lyrics and the
theatre. It was a nice feeling for her to realize that she could do it and shared it with

her friends.
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February also talked about one of her friends, August, who was living in a
village. She was a good friend but she was very silent. She was too passive in the
lessons. February says she can not say she never participated but it was so rare she
did. She agreed that there were times she was talking but she was not that much
efficient. She even was not talking with any of the friends in the classroom. She was
sitting alone at the break times. When February became the group president, male
friends offered her to be her assistant. She did not want to be. February encouraged
her and she became active in the lessons. Moreover, she started to participate more
in other courses, too. February thought to herself that she was good at encouraging
her.

August also agreed with February that she helped her. She also stated she
helped to her. “We learned our missing points from each other”, added August.
January also agreed with August and stated that the most important part was being
altogether. “We shared our thoughts”, said April.

February realized that she even started to talk with her friends that she had
never talked before. Especially with her male friends. For example, although
Tuesday and December were at different groups, they started to ask her questions.
According to her the reason they asked her was she was active in biology course in
this unit. This feeling increased her self- confidence. Helping her friends gave her
pleasure. By time they became so good friends that they even started to call each
other.

Students also talked about they started to know each other better. They
realized other ways of their friends that they had never expected something from
them before the instruction of this unit. Stating that she realized the strengths of
some of her friends, January said that she started to think what they would be doing
in the future.

All of the students interviewed with gave her name because of her
compositions, lyrics and singing. Here are the own sentences of February for her
close friend January: “January took my attention when she first played flute. She is
a good friend of me and I am so sure that she would be angry with me if she had
heard but I can say that she was not active in any of the courses before. She changed

very much in biology course”.
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The other students talked about are given below:

December and April had positive impacts on February with the virus models
they made. Wednesday and May are the other students astonishing her in this unit.
They had considered their role for the theatre so important that they had got the
aprons from other teachers. Besides, December, Wednesday and May were too
passive before this instruction. She also stated that she had never seen April and
March so dominant in any of the courses. She also loved the cards April prepared.
January stated, “April was kind of the photographer of the year with the alive
colored flower pictures she took”. October thought Thursday’s bacteria
reproduction model was a good model. August remembers the puzzle Friday
prepared. Before this instruction, some of the students had no enthusiasm toward
biology course. They were bored especially at the times the teacher was lecturing
but with this instruction participation level of the students increased. November,
June, Saturday and Monday are her friends who became active during MIBI.
Agreeing with August, January’s thoughts about the participation of her classroom
friends are, “Everybody may not be perfect but I can say they were great. I really
can not describe with the words. It can only be lived. It was kind of a legend. I do
not want to exaggerate but it is the truth that, some of my friends who were so silent
and reading from the book just because the teacher wanted them started to lecture
sing songs during the biology course”. She gave September as an example.
Although she was too inactive before, she accompanied to all of the songs sang in
the classroom. “Even though she was another group’s member, she sang our
group’s song with us” said January. April also mentioned how everybody was more
interested and had effort for doing something, for learning. For example, October
was very silent before but he took role in the theatre. November also talked about
one of her classroom friends whom she realized that he was trying to do something
and participate. This student was Sunday who was hard to be labeled as a student.
Before this instruction biology course had no meaning for him.

Another point January and March referred to was having responsibilities.
January said she realized that she was not an individual in the classroom. They were
a team as a classroom in which all of the members had responsibilities to each

other. “The more you take responsibilities, the higher confidence you have” said
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January. “Not only our self confidence but also confidence to each other increased”,
added March. They started to listen to each other carefully. December said, his
friends were correcting him if he was telling something wrong. So they were

helping him to learn where he was wrong.

Psychomotor skills

Some of the students mentioned about the effect of MIBI on their bodily/
kinesthetical skills. April said that she realized she could do other things which
improved their kinesthetic skills. Although September reported that she did not like
playing with the pasteboards, MIBI would help them to improve these psychomotor
skills of them. May mentioned what exactly he liked was making model and it was
nice for January to learn how to use technological vehicles, such as cam in biology
course. March also stated that some of naughty friends in the classroom who did not
want to sit at their desks in regular lessons liked making models and playing the

game “stand up” in multiple intelligences classroom.

5.2.2 Results from the Interview with the Teacher

A semi-structured interview was conducted just before the application of MI
based instruction in April. This interview consisted of two parts. In the first part of
the interview it was aimed to determine the prior experiences, prior achievement,
learning styles, evaluation of the students, and teaching strategies, and methods
used by the teacher. In the second part, it was aimed to determine the views of the
teacher about the MI theory and its implications.

The first question of the first part was about the prior knowledge and
experiences of the students about the unit “diversity and classification of the living
organisms”.

The teacher said, “Most of the students come from the village and some of
them work at the gardens their parents have. Hence they may have the general
characteristics of some of the living organisms but they have no idea about
systematic classification”.

Then the teacher was asked to answer their prior science courses including

the diversity and classification of living organisms. She said “I assume they start to
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learn everything from the beginning. Since the education system is based on rote
memorization, they do not remember anything belonging to their prior education. I
sometimes say them they had learned those when they were at secondary school but
they say they have forgotten”.

The next question was about the objectives of the teacher in this unit. Here
are the objectives she mentioned: To make the description of the systematic
classification, to comprehend the living organisms around us, to comprehend how
those living organisms are classified, to learn the classification units starting from
species to kingdom, group the living organisms in these units, and to describe the
similarities and differences among the living organisms.

How the teacher teaches this unit was the fourth question. She said,
“Although I want to use different strategies, instructions, techniques, I can not apply
those because of the physical limitations and lack of opportunities. Hence I mostly
lecture and ask questions to the students. But I can tell students do not learn well
this way. Last week I wanted my students to make a cell model by using plastic
bottle, and clays in order to make them realize the three dimension of the cell. They
think the cell is very straight and flat. I can say they liked it. There are also times I
narrate the subjects. It is not something planned before the lesson. The story occurs
to my mind at the time I am lecturing. They enjoy listening to it. The problem is if
ask about that subject later on they tell me the story I told them, not the scientific
concept they are supposed to learn”

Since she mentioned about the narrating, whether she had ever tried that
during the unit of “diversity and classification of living organisms” till that time
was asked her. She said, “The ninth grade students were used to have studies for
Atatiirk Commemoration and Youths and Sports Festival. Hence it was hard to find
students at schools. When they were back since they were in a hurry for catching up
I was just lecturing. This really upsets me. This is the first time that our students
will not go to studies for the festival so I believe that I will really be able to teach
this unit well this time”.

The next question was about the evaluation of the students. “We four
biology teachers in this school work cooperatively. We prepare common plans and

written exams for our students. But I do not only use the written exams for the
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evaluation, I also spend 5-10 minutes times for the oral exam. I ask questions to the
students about the previous lesson. This way I can determine the missing points. |
also have another style. I want students to prepare questions and answers of them
from their text books. I gave tasks to some of the students in the classroom for
checking. They tell me the ones who have not done their homework. I talk to those
and motivate them to make their homework for the next time.

When she was asked the effectiveness of this method, her answer was, “In
fact it is hard to differentiate the students at first, but I can do that in 1-2 months
time period. Because they attempt to take their friends’ homework. As I notice
those, I talk to them and try to make them get used to do their homework by
themselves. I can tell that the ones doing their homework regularly have higher
grades”

The learning styles that the students are used to use was another main
question that was asked to her. She started saying that, “They do not have so many
books, sources except for their text books. Some of them have different types of
books including multiple choices, but the number of those students in a classroom is
not more than 10. Hence since they are dependent to their text books, they are not
so well prepared for the courses. At first, they were used to summarize. I told them
summarizing is not an effective way. Because what they were telling to me was,
although they had presented the subject to their mother, or sister/brother, at the time
they were having exam they could not answer the questions. The main reason why
they could not succeed was although they knew the subject; they were not good at
answering questions just because they did not understand the question. But as they
started to prepare questions and the answers they were used to the types of the
questions that might be asked to them. It was effective for them to prepare the
questions by themselves after reading the chapter”.

Whether they were studying by themselves for learning was a tag question
asked to the teacher. She said they could study with their parents or siblings. The
difference was before they were taking the book into their hands and memorizing.
They even were not checking the tittles of the parts they were reading. But this way,

answering to the questions was the main point instead of reading or telling.
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Moreover, I advice them to watch the documentaries and read the biological
research published in the newspapers and magazines.

The eighth question was asked to teacher in order to make her describe a
lazy student. Here are her own sentences: “When we say a lazy student, what |
mean is a student who is unprepared and uninterested for the lesson. This may be
false but within the education system we are involved in, that’s how I see. A student
who does not do her/his homework, does not study for the exams is a lazy student”.
She continued, “I am aware of the fact that we do not take into considerations the
needs and interests of our students in this education system. They tell this to us time
to time. They talk us about the schools having computers, televisions in the classes.
They say what we do is just lecturing and wanting all of those information back
from them. They have complaints about not being able to learn without seeing”.

The next question was about the achievement of the students in other
courses. The teacher said, because of the restoration of the building she did not have
a detailed information about the students’ success in other courses but in general
according to her the ones who were successful in biology were also successful in
other courses.

The last question was the factors effecting the student achievement. In her
opinion lack of physical conditions, opportunities were the main reasons. She
finished her sentence by saying, “There are not any curious students left in our
education system. Even if there are we are so close to lose them”.

The first question of the second part was about the views and opinions of the
teacher about MI. She said “I have had no information about this theory before. I
learned from you that there are at least eight types of intelligences defined by
Gardner. The theory focuses on different ways, interests and learning styles every
individual have. In fact every body should focus on that. In my opinion, teaching by
using MI will provide an effective learning for the students. I sometimes share what
I have learned and read about this theory with my friends. There are only a few of
my friends who were really interested with this theory. The majority believes it is
hard to change this education system we already have. They are closed to learn the

current teaching learning theories. To me this is one of their major missing points”.
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The second question asked to the teacher was about her expectations from
MI. Her answer was “I exactly do not know what exactly I expect. I just wish we
had better physical conditions in our school. I still feel myself uncomfortable
because of the inefficiency of the physical needs. I am so sure that the theory will
take attention of the students very much but I am afraid the implication of the
theory will be limited with only this unit. Truth I want the learning to be permanent.
I also wish I could apply the theory for the tenth and eleventh graders”.

Then last question was about the factors that might limit the implementation
of the theory during the research. She said, “The main limitation will be because of
the physical conditions. You will prepare special materials for the students for
taking precautions but I will not be able to apply this environment for my students
after this research will be finished. Moreover I know students will be supposed to
make search but our students are not good at searching topics, subjects posted to
them. They even do not know how to use the library. For example, once 1 had
wanted them to search for meiosis division, they came back to me telling that they
could not find. I mean everything should be ready for them; they are used to take
everything from their teachers. I know they must be leaded for search but although
we have computer laboratory at our school, it is not used because of lack of
computer teacher. You may say they can read newspapers but it is hard for a student
to read newspaper whose father does not buy newspaper. They even are in difficulty
when they are buying university entrance exam preparation books. Another
limitation may be the time. The courses in our school are all teacher-centered and
there are times I need to repeat a topic, a subject, a concept over and over for being
sure that they understand. Hence I believe that we also may have time problem for

them to comprehend the information. The activities will take much time”.

5.2.3 Results from the Classroom Observations

Due to a restoration at the main Eregli high school building during the
second term of the 2002-2003 academic year, the students had to move to the Eregli
Imam Hatip high school building. This school had not received this many students
in years, and the building itself had fallen into neglect. The classrooms were in poor

condition because of the absence of students for such a long time period. This was
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easily noticeable by the lack of paint and upkeep of the desks and walls. The size of
the class was approximately 4X7m. There were big windows which let the sun
come into classroom without the curtains. The students were supposed to have their
lessons at this school building temporarily while the main high school was
renovated.

During the MI based instruction, the class was divided into three groups;
each of them consisting 11, 10 and 11 students, respectively. The desks in the
classroom were arranged in a U shape. The first group of students sat at the left side
of the U shape, the second group sat at the right, and third group sat at the bottom of
the U shaped formation of desks. That way it would be easier for them to work in
groups and share their thoughts with their friends. The empty unpainted walls were
filled with the posters including current events, articles, the students’ own
compositions, pictures, and cartoons which were changed by the groups with
respect to the subject of the day (see Figure L.3.11).

The teacher centered education changed into student centered education in
this classroom environment during this research. It was observed that the role of the
teacher being a lecturer evolved into a guide, motivator, and a facilitator (. It was
observed during the first two weeks of the study, that there were five students who
kept trying to take notes, but as the time passed, these a few students stopped taking
down notes from the blackboard. The students spent most of their time with
different classroom activities during the treatment. They willingly and actively
participated in all of the activities. They seemed to enjoy what they were engaged
in. There were times when the students worked alone as well as in groups. They
looked comfortable in their biology lessons based on MIBI. Some of the activities
they worked alone in are as follows:

e They typed the classification units on the colorful cards they prepared.
When they were writing those units, some students were mumbling the
rhymes they had already learned,

e After preparing their cards, they sorted them in order (see Figure L.5.2)

e They drew Venn diagrams for showing which of the classification unit

involves the other (see Figure L.2.2),
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e They wrote the parts of the viruses and the bacteria on the pictures about the
reproduction of viruses (see Appendix M.3.1),

e They looked at the pictures, made comments and then sorted them in order
(Figure L.2.3 and Appendix M.3.1),

e They drew what they saw under the microscope (see Figure L.3.13),

e They drew a daisy and a mushroom picture in to their notebooks,

e After listening to the teacher and their friend’s small presentations, they
used their stickers for making classification of the plants on the colorful
papers given to them (see Figure L.5.9 and Figure L.8.2).

e They filled in the Venn diagrams about the plants (see Appendix M.2.1 and
M.2.2),

e After listening to the story of “Little Horse Mackerel”, they filled the
classification papers with the name of the invertebrate organisms in the
story,

e They wrote what they knew and would like to learn about the animal
kingdom,

e They gave numbers to the groups from simple to complex (see Figure L.2.7
and Appendix M.8.4).

When they were working alone, the teacher ensured each student was
completing the assignments (Figure N.2.1 and N.2.2). Although they were supposed
to work alone, there were some students who preferred working with their peers
sitting next to them. It was an advantage for the students to ask their friends for help
in completing their missing parts or asking about the parts that they could not do.
For example, some of the students who could not complete all of the classification
groups on their own stickers were able to when assisted by their friends.

Other activities students worked in groups are:

e They chose the plants included in the groups that the teacher grouped them
in (see Figure L.6.2),

e They listed the biological and ecological importance of the plants,

e They filled in the classification units tables with the names of the animals

written,
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e They observed the invertebrate animal models, classified them and filled in

an observation report (see Figure L.2.6),

e They sorted animals from simple to complex and prepared information

chains (see Appendix L.5.10).

The teacher’s role during the group activities was very important. When the
students were supposed to be engaged in a group activity, she was reminded them
not to work individually, guided them to work in groups, share their thoughts with
each other, and give decisions altogether as a group, not individually. She also
checked whether all the group members were participating. Students seemed they
were having fun to work with their peers. There was not any one student who was
not involved in the group activities. Everyone participated and stayed focused on
their tasks. They were sharing their thoughts and having discussions. They were
giving their discussions as a group not individually. Some of them were checking
what they were doing from their text books. If they had some problems that they
could not solve within their group, they asked other groups for assistance. If they
still were not sure, then they asked for the teacher’s help. The teacher was available
and provided assistance, but did not give them the exact answer. Instead, she guided
them to find the answer on their own.

Their group works also worked well. All of the groups tried to do their best.
They used multiple research sources, created pictures related to their topic, prepared
different types of posters, wrote lyrics, sang songs, wrote poems, asked riddles for
their classmates, watched CDs about their subjects, and had field trip. During the
preparation period they showed what they had prepared to the teacher and asked for
her feedback, they helped each other and studied together. At the end of 6 weeks,
they had formed closer relationships within the groups. It was observed that the
group members were ready for the presentation. They were extremely
knowledgeable about their subjects that they correctly answered every single
question posed by the teacher.

The students demonstrated personal responsibility during this research. They
did whatever they were supposed to do. They were initiative and actively
participating during MIBI. Several examples can be presented to support this

observation:
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They had homework regarding the relationship of proteins, carbohydrates,
nucleic acids, cell types, and cell division within living organisms. Since
they had studied those concepts, the speaker-listener-observer activity
worked well.

Each of them brought the colorful cards cut in various sizes that they were
supposed to do for the classification units in their biology classes.

Each of them brought the other cards they cut in the shapes as the teacher
had described.

One created a play, and her friends acted out the parts (see Figure L.5.3 and
L.5.4).

Though they were not that skillful, they were willing to act in the play of the
investigation of viruses. Moreover, four students had leaves on their pockets
representing the tobacco plants in which the viruses were investigated, they
used a pink box made of a cardboard as a Millipore filter, one of the
“scientists” in the play used the projector as an electron microscope, and a
virus model made by one of her friends as the virus that was investigated in
the play (see Figure L.5.3).

One wrote a composition about her feelings regarding a scientist who wants
to exterminate all kinds of bacteria in the world. Three of her classmates’
role played what she wrote. The scientist wore a white uniform; the bacteria
talking to the scientist had masks on their eyes. The useful bacteria’s mask
was green whereas the harmful bacteria’s mask was black (see Figure
L.5.4).

They made virus models (Appendix M.5.1),

One of them made the conjugation model (Appendix M.5.2),

One of them made an asexual reproduction model of the bacteria by using
play dough,

Two of them had drawn the shapes and the reproduction of the bacteria on
the pasteboards (see Figure L.3.7) and made a small presentation about the
reproduction for their friends on the blackboard (see Figure L.3.5 and

L.3.6).
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e They searched for the answers of the questions from different types of
sources (Figure L.1.2). For example when trying to guess why the dinosaurs
were vanished but not the bacteria, Anil told his friends and the teacher
about the reason based on what he had read ,

e They drew Venn diagrams for showing the similarities and differences
between the viruses and bacteria (Figure L.2.4),

e They solved the puzzle their friends prepared at home (see Appendix
M.1.2).

e They filled the blanks in the tree diagram sheet as homework (see Appendix
M.3.2)

e They made the bread get moldy,

e They decorated the walls with the posters they prepared as a group work
(Figure L.3.11),

e Group members were well prepared for the subject of their group (Appendix
M.1.4, M.1.5, and M.2.3),

e Group members made small presentations about what the teacher wanted
them to explain.

e They cut the animal pictures and pasted them into right places as homework
(see Appendix M.8.4).

They seemed to lose track of the time during the lessons, and no students
were looking at their watches in anticipation of the break time. Even when the class
bell rang, the students did not attempt to leave. They were still interested in the
subjects they were working on. For example, while trying to solve multiple choice
questions about the bacteria, the bell rang for recess. The teacher let them go out,
but the students spent the time trying to find the right answer on their own during
the break. They liked the fact that they were understanding, learning and solving
any kind of problems by explaining the reasons. One of the biology lessons had
started 10 minutes later than normal because the exam the students had just taken
prior to the lesson had taken more time. That day when the bell rang, the students
behaved as if the bell did not ring. They continued working on Venn diagrams

about the plants with great enthusiasm. In another biology lesson they were
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observing the protests under the microscope. It was observed that when the bell
rang, the students made a line for observing the Protests one more time instead of
running toward the door to leave. During a lesson concerning an experiment about
yeasts had ended, most of the students spent their break time looking, touching, and
sharing their ideas and questions about the experiment with their teacher and
friends. General observations about the students during the break times reveal that
the students spent their time in the classroom were reading articles or the news on
the posters, studying the pictures, and talking about their group work. While it was
observed that certain students preferred certain activities over others, there was not
a single student sitting at their desk alone.

The students also showed a great interest in helping each other. Some
examples of how they helped each other are stated below:

e During the speaker-listener-observer activity, there was only one group
including 3 students who were not well prepared. After finishing her group
work, one member of another group went into that group and helped her
friends to make the connections.

e One of the students said the order of the classification units to his friend
when they were drawing Venn diagrams.

e One of the students showed her friends in her group how to write the names
of the animals into the Venn diagrams they already had drawn

e Enjoying the observation of the protests under the microscope, one of the
students drew what she saw into her notebook and showed her friends what
they were supposed to see.

e When one of the group members, selected by the teacher, pasted the
classification groups on to the pasteboards on the walls, she asked for help
in pasting the pictures.

e When the groups were selecting the examples that were involved in their
group, a student wanted her friend’s help to go and look for a plant’s picture
on the blackboard because she could not decide whether it was in their

group or not.
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The students’ enthusiasm also carried over into their participation levels and

showed them asking different types of questions related with the topic of the day.

Here are some of the questions they asked:

When it was said that two different species can not reproduce, a student
asked about the horse and the donkey.

When the topic was the endospors, one of the students asked about the
bacteria left on the window after cleaning.

When the teacher mentioned an euglena had contractile vacuoles, one of the
students asked whether all of the other one-celled protests had it. Because
she thought that all were living in the ponds and needed to collect unwanted
water from inside the cell and discharge it to the outside.

Another student’s question about the blue-green algae having multiple
nuclei was which of the nuclei of a blue-green alga controlled the division of
a cell.

The experiment concerning the yeasts especially held the students attention.
They were particularly fascinated with seeing the balloon get bigger. This
caused them to ask so many questions. Some questions were about whether
the balloon might explode, or lose air if they waited for a long time period,
or how long the yeasts might be alive inside the balloon.

One of the students talking about the poisonous jelly fish was curious
whether it was actually a jelly fish.

Another student’s question was about why the ring worms do not die when
they are cut.

One of the group’s grasshopper model had 7 legs. It was a production error.
When they were observing the animal models; that group’s members asked
about the possibility of having one more leg in real life.

When they were looking at the project pictures of the animals included in
the arthropod class and comparing the insects and the spiders, one of the
students asked the name of the animal that looked like a spider. The

classroom was willing to share their thoughts with their friends. They all
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were trying to guess the animal. At last some of the students using their text

books found out that it resembled a tick.

The teacher seemed to enjoy the students’ participation and questions. She
would make remarks such as, “your friend asked a good question”, but she
preferred to let the students find the answers to the answers by themselves instead
of answering them directly. When making summaries, she either asked questions to
the students or made them complete the sentences about the previous lessons. The
participation level of the students was extremely high. They were raising their
hands or completing the teachers sentences in unison. This is a sign that the students
were remembering the new concepts they had learned during the previous lessons.
For example, when the teacher started her sentence saying, “There are 5 kingdoms.
These are from simple to past.......” the students completed her sentence together.

The teacher was good at giving instructions to the students about the
activities and patient to allow enough time for them to finish their activities. As the
students worked on their activities, she checked all of the groups or the students
individually.

e She examined the drawings of the students about the daisy and the
mushroom,

e She checked and made sure each student was writing about what they knew
and what they wanted to learn about the animal kingdom.

e When the students were drawing what they saw under the microscope, she
guided them to compare their drawings with the ones in their text books, and
find out the names of the organisms that they saw under the microscope.
During the observation of the protests under the microscope, she also

checked the preparatory in every 2-3 minutes in order to make sure that all the
students saw the protests. Moreover, those students that said they could not see the
protests very well were given more time and instruction by the teacher so they could
see them more clearly. She gave clues to help the students when they had problems,
performed an incorrect action, gave wrong answers, or could not give an answer.
She was a good guide for the students during this research. As the groups or

individual students finished their activities, she summarized those parts. During
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these summations, she showed transparencies to the students, used the finished

activities of the students as the summaries, or used the materials prepared by the

researcher. Some of the examples are:

As the students determined the order of the virus reproduction, she used one
student’s finished activity as a sample. She showed another student’s
finished activity that displayed the correct order, but was not pasted in a
circular way. This meant that diagram did not show the viruses spreading
out into the other bacteria cells (see Figure N.2.4).

When they all finished pasting, she summarized the reproduction of a
bacteriophage by using a sheet prepared by a student (see Figure N.4.1) .
After the students filled the classification unit tables, she let them paste the
animal pictures on the classification pyramid on the wall in front of the class
(see Figure L.5.1).

After the students wrote the plant classification groups on the stickers, she
let the group members paste the classification groups they prepared on the
cardboards at the right and left side of the blackboard in the correct order
(see Figure L.3.10).

After the students filled the Venn diagrams about the plants, she let them to
tell the similarities and differences of each. She wrote what they said on the
diagrams, and asked the students paste those Venn diagrams on the walls in
order to allow the students to reference them whenever they needed.

She used all the materials taken into classroom by the students, such a virus

model when summarizing the characteristics of the viruses (see Figure N.4.3). She

listened to the lyrics carefully and checked whether the lyrics were totally correct

biologically, and asked questions about the lyrics. She asked another student

represent the conjugation model he made to his friends (see Figure L.5.5). She

captured the attention of the students with the question “which colors of strings has

your friend used for the representation of each of the bacteria’s DNA?” She gave

two of the students’ posters in order to make them see closer when they were

drawing on the blackboard (see Figure L.3.8). She also took an active role with the

students when she became the speaker of the theatre play about the investigation of
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viruses. She copied the bacteria puzzle created by one student, and wanted all of
the students to solve the puzzle as homework. She showed the common fern that the
group members had brought and asked questions about the brown dots on it, roots,
stems and the leaf-like fronds. She also used the pine-cone, earthworm and the
insects (Figure L.8.3) they brought into class. She used the ideas of the group
members for the presentation of related subjects. She wanted the group members to
approve the examples given by their class mates. She read their cartoons, listened
to the poems they wrote, and used the spider map that was prepared by the second
group members (see Figure N.5.1) and the classification poster related with the
vertebrate animals that was prepared by the third group members (see Figure
N.5.2). She made them post their posters on the walls and motivated the students to
read each of them. She also learned the group names and checked their group files.

The teacher also used her emotions to express ideas and control the class.
Although the class reading activity started immediately after a very energetic group
study, the tone of the teacher’s voice made all of the students keep quiet and listen
to her carefully. When she finished reading the story, one of the students mentioned
she felt like she would cry. The teacher seemed to be very pleased with the
participation of the students.

The experiences and the prior knowledge of the students were also taken
into consideration by the teacher. They talked about the gills of the mussel and the
fish, different types of dog species, food poisoning, and their memories about jelly
fish. They discussed the brown spots under the leaves of a common fern, the
mushrooms they picked up, jelly fishes, and the worms living in apples. A student
seemed to enjoy talking about the documentary he watched about the round warms.
They enjoyed drawing a daisy and mushroom in their notebooks. They liked sharing
their experiences with their friends and the teacher. Especially a student talking
about how she picked up mushrooms with his father had never been so active till
that time.

One interesting observation was made during a small presentation conducted
by the first group. The third group tried to motivate their friends to raise their hands
while the questions were being asked by the first group. It was nice that they tried to
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be as active as the first group for that lesson. There was a nice rivalry between the

groups.

The students were extremely interested during the lesson lectures and

listened to their peers, other group members, and teacher very carefully.

During the first lesson in the topic of classification, there was a sound
coming from the outside the classroom. Thinking that it was a bird, the
teacher asked how those birds might be classified. The class focused on the
sound and altogether replied that it was a frog not a bird. Then the teacher
corrected the sentence and asked how those frogs might be classified.

Just after the virus song they sang, the teacher mentioned the viruses use
their enzymes for entering into the cell. Some of the students had a conflict
in their mind, because the virus song they just sang had the lyrics “we are
the compulsory parasites which do not have enzyme systems”. Hence they
cried, “But they do not have enzymes”.

When the teacher was summarizing, the students listened impatiently and
finished the teacher’s sentences before she had finished summation. For
example, after watching the VCD about the viruses, one of the students
completed the teacher’s sentence about the number of viruses in a bacteria
cell. He was the one saying that there are 300 viruses in a bacteria cell.

This happened especially during the times the teacher was talking about a
group’s subject. The group members, too impatient to wait for her,
completed her sentences during the discussion.

During one of the activities, the students were supposed to select the
invertebrate organisms’ names in the story of the little horse mackerel.
Although the students were listening to the teacher carefully (see Figure
L.1.5), the teacher realized that they missed some of the names. Hence, she
offered to read the same part one more time. The students were glad for the
offer and in unison said “Yes”.

The students carefully watched and listened to the other groups’ findings

and the presentations of their friends and the teacher. After the small presentations

of their classmates, the teacher would ask the other students questions about that
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presentation and checked whether they had listened and understood. During those

times the teacher seemed pleased to realize that they were listening carefully, and

adding their own ideas about any missing parts. She was continually saying “well-

done, very good” to the students as they participated. They easily found and

corrected any incorrect parts. For example:

When the groups were supposed to find the biological and ecological
importance of the plants, the first group had found four, the second group
had found three and the third group had found two usages. As the first group
member counted down the different usages they had found, one of the
students from a different group added one more category,

When one of the students said the plants may be divided in to two parts; one
with veins and one without veins, the students altogether corrected the order,
and stated it should be reversed and go from simple to complex,

During the “choose the plants included in your group” activity, the
monocotyledon group focused on the leaves and assumed that the olive and
willow had parallel stems. These were the examples they had chosen for
their group. The other group members corrected them saying that
monocotyledons do not have wooden stems. They also had corrected a fault
of another group.

They were not only listening but also watching carefully. Such as:

The students watched the VCD about the viruses so carefully that they were
willing and able to answer all of the questions the teacher asked them about
the viruses.

They also watched and listened to the play about the investigation of viruses
very carefully. Even though their classmates were not experienced actors,
they still got the main ideas from the play.

The demonstration of the yeast experiment and observing the protests under
the microscope were the other two activities that captured most of the
students’ attention (Figure L.2.5). Each of the students observed the protests
under the microscope carefully. It was realized that this was the first time

the students had used the microscope. In the beginning, some of the students
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did not understand which of those views contained the protests. The teacher
wanted them to focus on the ones moving. They were very interested when
the teacher started to lecture about the general characteristics of those living
organisms. They listened to her carefully and again completed her sentences
by using their experiences they already have had.

They seemed interested with the cartoons, “The joke of the earth worm to
his friend”, “The drama of the millipede” and “The fear of the ants”. They
said, “It can not be an earth worm if it does not have a head part”, so they
offered to change the name of the cartoon to “the joke of the worm to his
friend”. Moreover, they stated the cartoon should be drawn again, because
worms live in the intestines. Looking at the second cartoon, one of the
students mentioned the name; “The drama of the millipede” would be fine if
there were two pairs of jointed legs to each segment. Since there were one
pair of jointed legs to each segment, they offered changing the name to the
“The drama of the centipede”. In the “Fear of the ants” cartoon, they agreed
the ants had 3 pairs of legs, a head, and a body part.

They had great enthusiasm for this lesson. They were ready for the lesson to

begin as soon as the teacher entered the classroom.

Realizing that she is good at composing and singing, one of the students had
made a search about the usage of viruses from different sources,

Most of the students stood in line over and over again to see the protests
under the microscope. Some of these students mentioned how fast they were
moving, and one of them described the shape of the protest she saw by using
her body language (see Figure L.5.6).

They were really willing to go and paste the animals on to the classification
pyramid board. Especially they did not like not being selected when the
teacher had selected another student for pasting the animals,

When one student was pasting the animals on the board, the other students
sat at their desks and checked to make sure it was right and corrected if they

found something wrong,
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e When students were working in groups about the plants, a student came into
the classroom and said they were looking for a voluntary student on duty,
but nobody wanted to go. Although the teacher chose some of the students,
they refused to leave the classroom. They all seemed to be enjoying the
lesson and were more interested with the group work rather than the
volunteer opportunity.

Even the teacher realized how interested they were during the treatment. In
some of the lessons, she asked students whether they realized their friends’ great
enthusiasm and participation during that lesson. It was a nice motivator for the
students to be noticed by the teacher.

Since there were many different types of activities for each topic; there were
times that the classroom was buzzing. However, this was never a handicap for the
students because they shared their ideas with their classmates, discussed them with
enthusiasm, and moved freely in the classroom. When the students were working in
groups, they were only talking about one topic and not any other subject. An
example of this was demonstrated during the “choose the plants included in your
group” activity. While the groups were presenting the plants they chose for their
group, there were comments from the other students. Those students were sharing
their thoughts with their group members, finding the missing or wrong points of the
other groups, and warning them of the mistakes with great willingness and
enthusiasm.

One important observation was that the students seemed to learn during the

lessons. Here are some of the examples:

e It was really easy for them to solve multiple choice tests about the
classification of living organisms. They not only selected the correct answer,
but also explained them logically. Such as, they agreed that the legs of the
living organisms in the same phylum were not the same. One of the students
explained that although the whale and the wolf are in the same phylum,
whales do not have legs. They also agreed that their feeding may be
different from each other. Another student said elephants eat plant, wolves

eat meat. They said they may have different colors, but also agreed that they
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have the same characteristics within the phylum. For example, cats, dogs,
and wolves are all mammalian, and they all have vertebrata.

The teacher seemed shocked when one of the students explained the reason
a Hindu does not get ill washing himself or herself in Ganj. She asked
whether she had heard about it before or watched a documentary film about
it. The student said she just guessed.

It was observed that the teacher was saying “well-done” to the students most
of the time. For example, Students were so good at filling the Venn
diagrams about the plants that when those diagrams were completed the
teacher said “well-done, you learned very well”.

It was observed that the students enjoyed moving in the classroom. Some of

the bodily/kinesthetic activities that made them move in the classroom were:

They played the game “stand up if this is your characteristic” (see Figure
L.5.8). It seemed they loved playing this game. There were groups sitting or
standing up with respect to the characteristics told by the teacher. Then they
were checking which of the groups were standing up and warning those that
should not have stood up.

During the activity “choose the plants included in your group”, they moved
to the blackboard in order to differentiate the plants included in their groups
with respect to their veins, roots, and stems. Although at first there were
only a few students looking at the pictures pasted on the blackboard, the
teacher motivated them to use the pictures by showing the ones at the
blackboard. She asked, “Have you noticed what your friends are doing?”.
After replying that they were looking at the leaves and the stems, the other
students also started to use the pictures in order to see the parts of the plants
in details (see Figure L.3.9).

As all of the groups formed by the teacher completed their activity, they
came in front of the classroom one by one and read the plants they chose,
explained the reasons why those were chosen, took the plant pictures from
the blackboard, and pasted them onto the pasteboards. The second group

seemed very proud of themselves when they gave their presentation to the
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class. After one of those group members told the plant names, they

congratulated each other.

In one of the lessons the students had the opportunity to choose the activity
they wished. This way, they had an opportunity to learn to use their strong
intelligences, and show this to their friends. With the other activities used in the
other lessons, the students not only used their strong intelligences, but also
improved their weaker areas. They seemed to like using their strong areas and
sharing these areas with their friends, and learning more about their friends’
strengths. For example, the class loved listening to the songs of “The little bacteria”
and the “The Caterpillar”. After listening to “The Caterpillar” song, they said,
“wow, it was nice”. The class also had fun singing the song of “Viruses”, and
ordering the classification units in a rhythmic way. They were putting those steps in
order whenever it was needed. It was also observed that as the time passed, they
started to use this rhythmic pattern of putting things in order if it was called for. For
example, they used it for the classification of the living organisms, and reading the

groups they sorted from simple to past.

5.2.4 Summary of the Findings of the Qualitative Study

The results of the qualitative study about the implementation of MIBI and
implications of the MI theory on the teacher and the students can be summarized as
follows:

1. The teacher’s role being a lecturer changed being a guide, motivator, and a
facilitator. Instead of lecturing most of the time, she guided and motivated
her students to be engaged in the activities and learn by themselves. She
guided the ones in need of her help and checked all of the activities done by
the students.

2. She realized the differences among her students and was interested with
what ever they had prepared.

3. They learned the “Diversity and classification of living organisms” unit
easily. When they were asked to mention the name of the unit they learned

best in their ninth grade biology course, all of the students in the classroom
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10.

gave the name of this unit. During the interview, some of the students stated
the high retention level of themselves about this unit.

The students felt themselves more successful. Some of the students
mentioned they got higher points from their last biology exam than their
previous exam and some mentioned about their biology grade being higher
than the first term grade.

Different types of activities based on eight intelligences gave students
opportunity to use not only their strong intelligences but also their weaker
areas.

The students experienced using different types of learning styles that they
had never used before. Although the students mentioned that they had
learned by reading, writing, solving problems, and preparing questions and
answering them, during MIBI in addition to those, they stated they learned
by watching, doing, singing, feeling and cooperative learning.

The teacher realized the students learn in different ways.

The students’ self confidence increased. Realizing their own strengths, they
felt themselves important and different from their friends. There were times
they felt themselves as the leader of their friends. This self confidence made
them feel themselves comfortable in the lessons. The more they felt
comfortable, the more they actively participated.

They had great enthusiasm for the lesson. They were ready for the lesson as
soon as the teacher was entering into classroom. They all tried to actively
participate with willingness in all of the activities. They enjoyed what they
were engaged in. They were not aware of the time during the lessons. No
disturbing behavior was observed. There were times there was a buzz in the
classroom but it was just because the students were sharing their ideas or
discussing when they were working on their activities. Moreover, their
enthusiasm made them ask more meaningful question during their biology
classes.

The teacher was satisfied in her students’ enthusiasm. As the students

mentioned, rather than being an angry authoritarian teacher using her grade
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11.

12.

13.
14.

15.

notebook in order to make them study, she was lovely and understandable
toward them.

The students realized not only their own strengths but also their classmates’
strengths. They used the strong points of each other. Such as in their group
study, a student was responsible for collecting the invertebrate animals and
bringing into the classroom, another was responsible for writing a poem, and
others were responsible for composing it...etc.

Their cooperative skills were improved. They shared their ideas and learned
to listen to each other carefully. They also helped, motivated, and
encouraged each other.

They had closer relations with their classmates and the teacher.

They had fun during the lessons. Moving in the classroom, singing songs,
listening to the songs their classmates composed, observing the invertebrate
animal models were some of the activities made the lesson amusing.

The students learned to have responsibilities. They did whatever they were
supposed to do. Such as, they made small presentations, prepared posters for

the classroom, and searched from different types of sources.
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CHAPTER 6

CONCLUSIONS AND IMPLICATIONS

This chapter includes the conclusions drawn from the results of the
quantitative and qualitative research and discussion of these results, internal and
external validities of the study, implications and recommendations for further

researchers.

6.1. Conclusion and Discussion of the Findings

When trying to grasp the notion of human intelligences, the question of “Are
the intelligences learned or are they due to genetic differences?” is often asked. As
cited in Gray and Viens (1994), Hatch and Gardner point out that, individuals are
born with potential in all intelligences. They then develop this initial intellectual
profile depending on the cultural, local, and personal contexts within which they
grow. What is considered intelligent in one culture may be inaccurate or
inappropriate in another culture. Thus, while particular intelligences might be
highly evolved in many people of one culture, those intelligences might not be as
developed in the individuals of another. For example, a society in the South Seas
may value the ability to navigate through island passings using the stars, just as
Western society values the ability to write a symphony or perform open heart
surgery (Gardner, 1983).

In this study the most dominant intelligence in control and multiple
intelligences based group was found to be the naturalist intelligence. As the teacher
mentioned during the interview before the treatment, most of the students’ parents
in these two groups are villagers. Hence these students are used to work in their
gardens and farms. Moreover, Eregli by itself is a natural beauty where in, green of
the different types of the trees mainly the pine trees and blue of the sea and the sky

is mixed together. In this small town, as the spring starts, families spend their
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weekends in the forests, near the riverside or sea sides. Role-playing going to the
picnic with their families is a common game among little children in Eregli. The
government of Eregli is also very sensitive about the conversation of natural beauty
of Eregli. There has been strawberry festival organized by the government in order
to motivate the cultivation of a special strawberry species in every first week of
June. During this week the government also organizes picnic, trekking, and hiking
to different parts of Eregli. In addition, in ten years time the seaside at the centre of
Eregli also has been restorated and now whatever the season is you can see the
green plants and colorful flowers around. This seaside is the place where the youth
and most of the people love spending their time.

Differently from this result, Gardner believes because native wilderness
areas are rare today, and youth spend their time in air conditioned malls, playing
sports in suburban fields or courts, today’s youth have a few opportunities to make
sense of the world of plants and animals, and develop their naturalist intelligence
(Hoerr, 1997).

In this research musical and bodily/kinesthetic intelligences were the two
following dominant intelligences in multiple intelligences based group whereas
intrapersonal and musical intelligences were the two following dominant
intelligences in control group. The common points of these two groups were the
higher frequency of the naturalist and musical intelligence than the others and no
frequency of the logical/mathematical intelligence. Teele’s (2000) study on the
determination of dominant intelligences of the students by using Teele Inventory for
Multiple Intelligences (TIMI), pictorial inventory based on seven basic
intelligences, showed that students at the primary level had a strong preference for
verbal/linguistic and logical/mathematical intelligences than students at the middle
and high school levels. Bodily/kinesthetic and musical intelligences were two of the
most preferred intelligences by the upper grades of primary level, including fourth,
fifth, and sixth graders, middle and high school students. Administering TIMI for
over 500 college students, Diaz-Lefebrve (1998) also reported that students’ most
dominant intelligence was bodily/kinesthetic intelligence. Moreover, the research
conducted by Gogebakan (2003) revealed that although bodily/kinesthetic and

musical intelligences were two of the most dominant intelligences of fifth and
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eighth graders, verbal/linguistic and logical/mathematical intelligences were the
most preferred intelligences of the first graders.

In this research, the interview with the teacher and the students revealed that
textbook based instruction dominated their regular biology classrooms. The main
reason the teacher used the textbook based instruction in her regular biology
classrooms was the low socioeconomic status of the students who could not afford
to buy different types of sources. In addition, she explained how her students were
used to be passive receivers and get the information ready from their teachers.
According to the teacher, there were not many curious, interested students left in
our education system that even the ones that were so rare to see were close to
vanish. Besides lecturing and asking questions to the students from their text books,
there were times she was narrating the subject, but although this narration took their
attention for that moment, the only part they were remembering for the future was
the story part, not the scientific part. As most of the students stated, their regular
biology courses in which they listened to their teacher at their desks, answered her
questions and studied from their text books were so boring to them that it was hard
to listen to the teacher carefully for long time period during the lessons. Therefore,
although the teacher was narrating the subject, since they were not interested with
listening to the scientific parts; those parts of narrating might be missed.

Although research in science education has demonstrated that text book
based instruction dominates most science classrooms, today it is known that this
type of education is inadequate meeting the goals of science education (Finley,
1991, as cited in Dillon et. al., 1994). As Diaz-Lefebrve (1998) stated, restriction of
educational programmes only on verbal/linguistic and logical/mathematical
intelligences, representative of a minority, means ignoring most of the students.
Presentation based on these two intelligences might be effective for most of the
students years ago. The students of those terms were used to listening. The
programmes they were following were the ones on the radio, not the ones on
television. Even if there was television, there were not as many channels as today.
Today students are so media and computer-wise that they have information and
stimulation in a colorful world outside the classroom. Hence, it really is getting

harder to be one step ahead of them and keep them focused during the lessons in a
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pale classroom environment in which the lecturing is dominant. The first strategy
for teaching in multiple intelligences classroom is to begin with what the students
already know, are familiar with and capable of. This way the participation level of
the students will increase (Diaz & Heinning-Boynton, 1996). Therefore especially
these three dominant intelligences of the students in multiple intelligences based
group were taken into consideration when the lesson plans, materials and activities
were being implemented but because it was aimed to be sure each child not only
used their strong intelligences but also developed their less-preferred intelligences,
other five intelligences were also considered. Because the use of MI includes not
labeling people by their prefered intelligences (Armstrong, 1994b, Gardner, 1999,
Shearer, 1999), none of the students was informed about their strongest
intelligences.

During the interview all of the students mentioned about fun activities they
enjoyed and learned from doing during the implementation of multiple intelligences
based instruction. Those students, who were labeled as “passive receivers” and
“uninterested” by their teacher before the implementation of the MI theory, actively
engaged in all of the activities, made research from different types of sources, made
small presentations, and colored their bared walls with the posters and the models
they prepared. They started to learn by using their own strengths. Realizing that
they learned easily this way, their self confidence increased. As La Farge states, as
students have success in easier areas, they will also attempt to try more complex
activities (1994). They seemed more confident in trying out new skills. Some
discovered abilities they never knew they had. This result is supported by the study
of Greenhawk (1997) about the implementation of the MI theory for students in
Maryland elementary school. The study of Gibson and Govendo (1999), in which
students who were using their areas of strength to learn felt more confident, and
enjoyed learning new information, is another study supporting this finding of the
study. This self confidence let several students who had not previously displayed
leadership abilities took the lead with their friends. This result was also noted by the
action research of Campbell (1990) which was carried out to explore student
reactions to the MI based instructional model in his third grade classroom.

Kallenbach and Viens (2002) also state how multiple intelligences based instruction
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helps students able to see the strengths of each other. The same with this thought,
the students in multiple intelligences based group also realized the strengths of each
other. They shared their strengths and ideas. Beckman (1996) believes each
individual brings strengths to the classroom environment to be shared by everyone.
When it was asked students whether they ever felt themselves as a leader in the
classroom during the implementation of MI theory, all of the students mentioned
they did, but most of them added that they were not the only leader of the
classroom. They also mentioned the beauty of bringing a piece to the whole, a piece
which formed the final product. As they learned more about each other, they had
closer relations with their classmates. They motivated, encouraged, and helped each
other. The teacher had an important role on students to realize their own strengths
and strengths of each other. She was interested with all of the activities they did and
used all the materials taken into classroom by them. As the students mentioned
during the interviews, since the teacher was interested with them, they felt
themselves very special and comfortable. She was not getting angry with them as
she had been in the regular biology courses and not using the grade notebook of her
for making them study. She was not getting angry anymore, because there was not
any disturbing behavior in the classroom. Oppositely, the students were interested
during the lesson, listened to their teacher, peers, and group members carefully,
stayed focused on their tasks, asked different types of questions, even seemed to
lose track of the time. There were times that the classroom was buzzing but this was
never a handicap because the students were sharing their ideas with their classmates
and discussing with enthusiasm. She was not using the “grade notebook™ anymore,
because they were actively engaged in the activities, willing to take responsibilities
and showing how well they learned during the lessons. The role of the teacher being
a lecturer evolved into a guide, motivator, and a facilitator during multiple
intelligences based instruction. Her objectives of the unit were not limited with the
cognitive domains of the students; they also included psychological and
psychomotor domains of the students. The students had closer relations with their
teacher. These findings support the quantitative finding of this study related with
multiple intelligences based instruction and the students’ attitudes toward biology.

The finding of this study shows that multiple intelligences based instruction is
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effective for developing positive attitudes towards Biology. As seen in Figure 5.1,
the histograms of students’ attitudes toward biology posttest scores (POST-ATT)
for the multiple intelligences based group and control group present that the mean
of POST-ATT for multiple intelligences based group was greater than that for the
control group. Table 5.1 shows that there is a mean increase of 3.41 from PRE-ATT
to POST-ATT in multiple intelligences based group whereas there is a slightly
mean decrease of 0.69 from PRE-ATT to POST-ATT in control group. In addition,
as seen in Table 5.14, estimated means of attitude after the extraction of the effect
of the covariate preattitude are 55.96 for control group and 60.47 for multiple
intelligences based group out of 75. Campbell (1990) also stated that multiple
intelligences based instruction improved the attitude of the third graders. Giines
(2002) and Kaya’s (2002) master’s projects for the seventh graders’ science course
for two weeks and five hours, respectively are the other two studies supporting the
finding of this study. However, this finding is not supported by Coskungoniillii’s
(1998) master’s project applied for the fifth graders’ mathematics course for three
weeks, Ase1’s (2003) master study conducted for the ninth graders’ ecology course
for two weeks, Giirgay’s (2003) doctorate study conducted for the ninth graders’
physics course for three weeks and Akbas’s (2004) master’s project for the sixth
graders’ science course for over three weeks. In these studies limited
implementation time might have affected students’ developing attitudes, because
the development of attitudes needs more time. Including the pilot study
implementation of multiple intelligences based instruction in this study lasted for
over 7 weeks.

Previous studies related to multiple intelligences based instruction and
achievement show that multiple intelligences based instruction has a positive effect
on achievement. Project SUMIT which began in 1997 in order to identify,
document, and promote effective implementations of multiple intelligences, and
lasted for three years showed that MI had a great influence in improved test scores
and improved achievement (Gardner, 1999). In another study about the
implementation of the MI theory for students in Maryland elementary school, as the
teachers realized that students started to retain more knowledge, they used different

intelligences in each of their lessons. In one year time the scores in this school was
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reported 20% higher (Greenhawk,1997). Other studies showing that multiple
intelligences based instruction made significant effect on students’ achievement in
Turkey are; the research conducted for the third graders’ social science course
(Sahin, 2001) and the other researches (Akbas 2004; Asc¢t 2003; Coskungoniillii,
1998; Giircay 2003; Kaya 2002). As it is seen from the previous studies, whatever
the application period is, the MI theory has a great role on students’ achievement in
different courses in different educational levels. The finding of this study also
supports these previous findings. When histograms with normal curve related with
students’ biology achievement posttest scores (POST-ACH) for the multiple
intelligences based group and control group are investigated in Figure 5.2, it is seen
that mean of posttest scores for the multiple intelligences based group was greater
than that for the control group. As shown in Table 5.2, for the multiple intelligences
based group it is 10.66 and for the control group it is 7 out of 20. Although the
multiple intelligences based group students’ POST-ACH was greater than the
control group students, it can be said that there was not a high level of achievement.
This may be because of the time period that these tests were applied 2 weeks after
the end of the treatment. Because the students had to have a general exam for the
next week and most of the students were absent for the following week. Therefore,
this POST-AT was kind of an achievement test applied for retention.

The interview results with the students also indicated the higher achievement
of the students. As the students mentioned they had higher scores from the last
biology exam they had after the application of the MI theory. The teacher also said
that from the general multiple choice biology exam applied to all of the ninth
graders in Eregli high school, they had the highest mean scores (Yavuz, personal
communication, August 15, 2003). It can be said that multiple intelligences based
instruction resulted in positive attitudes of students towards biology and this
positive attitudes resulted in higher achievement. As Reece and Walker (1997)
stated emotions, and feelings of the students have an important place in education.
If students get pleasure then they enjoy, if they get satisfaction from what they do,
they learn better.

As Dickinson (1998) stated when an individual becomes more proficient in

one area, the whole constellation of intelligence may be enhanced.. Based on this

148



belief, in this study it was assumed that if one type of intelligence of a student
would be affected, the overall MI score of the child would also change. The finding
about the effect of multiple intelligences based instruction on overall MI of the
ninth graders was not significant in this research. Although there was no significant
effect, multiple intelligences based instruction including various activities should
have an important role on students’ intelligences. Paired t-test results revealed that
although there was not any significant mean difference between the pretest and
posttest scores of any of the intelligences in control group, there was a significant
mean difference between the pretest and posttest scores of logical/mathematical
intelligences in multiple intelligences based group. As seen in Table 5.16, this mean
increase was 2.34 from pretest to posttest score for MIBIG’s logical/mathematical
intelligence. The reason of this higher score of logical/mathematical intelligence in
multiple intelligences based group may be explained as students using their stronger
intelligences with the activities during multiple intelligences based instruction also
improved their weaker area, logical/mathematical intelligence which the
educational system focuses on. Asci’s (2003) study revealed that multiple
intelligences based instruction had a significant effect on overall MI of ninth grade
students but she did not search for which of the intelligences of the students were
affected based on this study.

Another finding was that learning style differences in students do not affect
collective dependent variables of biology achievement, attitudes towards biology,
and overall MI. Giines (2004) is another researcher who determined that there were
not any significant differences among the learning styles of 367 preparatory school
students from different faculties at Gazi university in terms of achievement. Conti
and Welborn (1986) also found no significant difference in achievement based on
students’ dominant learning styles in their study of 256 adults taking courses in
allied health research, and health administration (cited in Howell, 2001). The
doctorate study of Cakir (2002) also supports this finding that learning style
differences among students did not affect students’ academic knowledge, attitudes
towards biology, performance skills, and higher order thinking skills. Although

there was no significant effect, learning style is an important variable in students’
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learning. Individuals can learn better, easier, faster, and retain more information
when the presentation is based on their prefered learning styles.

Learning styles are concerned with differences in the learning process,
whereas MI centers on learning content and outputs (Silver, 1997). The correlation
results, as seen in Table 5.17, revealed that there was not any significant
relationship between the dimensions of intelligence and types of learning styles of
the ninth graders enrolled in control and multiple intelligences based groups.
Because learning styles are the combinations of two continuums of ways of
learning, concrete experience-reflective observation and abstract conceptualization-
active experimentation, the correlation between the dimensions of intelligence and
ways of learning was also investigated. Table 5.18 shows the significant positive
correlation  between  logical/mathematical  intelligence @ and  Abstract
Conceptualization in both control and multiple intelligences based groups and the
significant negative correlation between logical/mathematical intelligence and
Reflective Observation, and the significant negative correlation between
logical/mathematical intelligence and Active Experimentation in multiple
intelligences based group. This means the ones who are abstract conceptualizers are
logical/mathematical intelligent, who love thinking. The reason of this significant
correlation is, traditionally educational system is slanted heavily in favor of
verbal/linguistic and logical/mathematical smarts and the teachers use teaching
methods based on these two intelligences and guide students study this way.
Interview results with the teacher and the students indicate that believing that the
best way of learning was abstract conceptualization, the teacher suggested the
students study by preparing questions, answering the questions she gave them and
solving the problems and answering the questions in their text books. Studying by
reading, writing, preparing questions, and answering them were the ways students
were studying for their biology courses. Therefore, students talented in other areas
had no idea about the best way for them to learn. Truth the teachers and students
should always keep in mind that all people are different and they have different
preferences, tastes, and personalities (Reiff, 1992). During the implementation of
MI theory students had opportunities to learn in different ways. The correlation

results seen in Table 5.18, can be interpreted as, the ones who were not
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logical/mathematical intelligent preferred learning by Reflective observation
including learning by watching, observing, using her or his own beliefs, experiences
and feelings or Active experimentation including learning by doing. It can be said
that recognizing the learning strategies available can give the students wider range
of choices and prevent the rote use of strategies that may not be the best choice for a
particular task.

As a result it can be said that multiple intelligences based instruction had
positive effects on teaching and learning process. As the interviews with the
students and the classroom observations revealed, the main point is how the teacher
applies the theory. In general the teachers are wedded to traditional instruction
strategies and resistant to change. This resistance is mostly because of the
examination system in Turkey. If they realize these positive effects of the MI theory
in their courses, they will continue using different teaching strategies and activities.
As an anonymous observer said “All children are gifted, some just open their
packages later than others” (cited in Armstrong, 1993). Ways to have more
interested and successfull students, and bring out the best of those students by the
teachers in a classroom can be summarized as followings:

e cxposing students to a variety of experiences and encouraging them to be
enrolled in different types of activities,

e being patient to give enough time for them to complete their activities,

e letting them discover their own and classmates’ strengths. According to

Wilson (1999), the MI theory is a tool for developing deep understanding

self and others for the complexity of their talents. Shearer (1999)

recommends teachers give the message of “It is ok that we may not be

strong in all of the areas but let’s find out what our strong point is and how
we can use it in any type of situation” to their students and not focus on the
negatives only. This way students realizing their own strengths and others
realized by their friends will have higher self-esteem and self-efficacy.

e giving them choices and paying attention to the activities they choose,

e checking what ever they do,

e letting them experience a sense of loving and belonging,
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e cuiding to the ones in need of help and motivating them,

e never limitting the students with labels,

e sharing their prior experiences, feelings, opinions and success,

e praising their participation to the lessons and sense of responsibilities,

e doing things with them,

and the most important thing

e accepting them as they are and letting them to realize the diversity of
learning among their classmates and respect to each other.

Armstrong (1993) also mentions about smilar ways for parents to awaken
latent talents or develop current strengths of a child.

Another main finding of this study is the applicability of the MI theory in
high school biology courses. Although the teacher had thought that multiple
intelligences based instruction might last longer than TI, the time period in both of
the classrooms during the instruction of the unit were the same. After the treatment,
the teacher said that because her students understood better and faster during the
implementation of MIBI, she got rid of repeatations over and over in this classroom
(Yavuz, personal communication, August 15, 2003). In addition the teacher who
was worried about the application of the MI theory would be limited with only this
unit because of the lack of physical conditions and materials in the school continues
to apply the theory in her current biology courses (Yavuz, personal communication,
October 20, 2005). In short, the implications of MI for modern classes, private
schools were equally apparent and relevant to the public schools even lack of many
sources. Similar results were also found out by Campbell (1999) in Tibetan culture,

and Ellison and Rothenberger (1999) in Bangladesh.

6. 2 Implications of the study

The implications below are offered based on the literature review and
findings of this study.
1. Teachers not only pay attention to the students’ academic lives, but also to

the cultural, physical, social, and emotional lives of them.
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2. A teacher’s primary responsibility in education system should be to be sure all
children experience success and learn. Instead of focusing on the negatives of a
child, a teacher should focus on the positives.

3. All people are different and learn differently. The teachers should respect, value
and nurture that diversity. The goal of education should be to provide an
equitable environment for all children; one way of accomplishing this is to
represent knowledge in different ways. Knowing where students’ natural talents
and interests lie may help teachers tailor lessons to their particular way of seeing
the world.Hence it can be said that change in classrooms is dependent first on
understanding the perspectives of the students in the classrooms (Dillon et. al.,
1994).

4. Class sizes should be decreased in order to be aware of the students’ needs and
development.

5. Performance based classroom assessment should be used in addition to the paper-
pen tests in order to measure the progress of the students.

6. In-service-education related to the MI theory and applications of it in educational
settings could be prepared by National Ministry of Education for the teachers.

7. The theory of MI, MI based activities, MI techniques; applications of it in
different educational settings should be included in curriculum of the preservice
teachers studying in the universities. They should be guided to prepare MI based
lesson plans and implement the theory.

8. The teachers should be in close collaboration with their colleagues.

6.3. Recommendations for Further Research
The present study has suggested a variety of useful topics for further researches
concerning the MIBI in biology education. These are as follows:

1. Similar research studies might be conducted by using different biology topics for
different grade levels.

2. Similar research might be conducted to private schools or Anatolian high schools

3. Similar research having a greater sample size might be conducted to obtain more

accurate and generalizable results.
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4. Similar study with a longer period of treatment might be conducted in order to
determine the long term effects of MI based instruction.

5. Performance assessment might be used in a similar study in order to measure the
progress of the students.

6. The relationship between the students’ intelligences and the activities they prefer
to the others, the way they express their knowledge might be determined.

7. Other types of learning styles might be used in order to investigate the

relationship of those with multiple intelligences.

8. Similar research study might be conducted in order to improve the creativities of

the students.

9. Similar research study might be conducted by using prior preferred learning

styles of the students.

6.4. Validity for the Quantitative Study
Validity is the adequacy, appropriateness, meaningfulness, and usefulness of
the inferences researchers make based on the data they collect, while reliability is

the consistency of these inferences overtime.

6.4.1. Internal Validity of the Quantitative Study

One of the keys to understanding internal validity (IV) is the recognition that
when it is associated with experimental research it refers both to how well the study
was run and how confidently one can conclude the change in the dependent variable
was produced solely by the independent variable and not extraneous ones (Huitt &
Kaeck, 1999). In this research, IV answers the question, "Was it really the MIBI
that caused the difference between the means/variances of the subjects in the control
and experimental groups?"

Whether the dependent variables are directly related to the independent
variables or related to the extraneous variables determine the internal validity of the
study. In this study, since the control group (CG) and the experimental group
(MIBG) were assigned randomly, subject characteristics such as gender, prior
achievement, attitude, and intelligence could be regarded as potential extraneous

variables affecting this study.
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In the CG 17 of the 32 students were female with the remaining 15 being
male, whereas in the MIBG 15 of the 32 students were male with the remaining 17
being female. The groups were similar with respect to gender; therefore it can be
considered that gender would not be a significant influence to this study.

In order to determine the students’ prior attitude toward biology (PRE-
ATT), prior achievement (PRE-ACH) and prior multiple intelligences (PRE-MIS)
an attitude scale toward biology (ATBS), a diversity and classification of living
organisms unit achievement test (AT) and a multiple intelligences inventory (MII)
were administered to both groups at the beginning of the study. As shown in Table
4.4, PRE-ATT, PRE-ACH and PRE-MIS of the students were included in a
covariate set to statistically match subjects to these factors. The statistical analysis
indicated that these three variables were covariates.

The students’ perception of the study can create a subject attitude threat to
internal validity. Experimental group students may perform better because of the
novelty of the treatment rather than the specific nature of the treatment (Fraenkel &
Wallen, 1996). In order to control the responses of the study were not partly a
function of the newness or novelty of the experimental approach, a pilot study was
instructed for the students enrolled in MIBG for two weeks in the subject of
structure and functions of the nucleic acids. Moreover, the experimental and control
groups were selected from particular classes and physical interaction between the
groups was minimized thereby eliminating the “novelty effect”.

For eliminating the history and location threats, all of the tests used in this
study were administered to both of the groups at the same time using the same
instructions and under the same conditions.

Before the administration of the tests in order to eliminate the mortality
threat of the study, all of the students in both groups were informed about the
importance of attendance to all of the tests.

Administration of the pretest might be a threat because of the effect of
taking one test may influence the scores of a subsequent test. Remembering the
questions in the pretest, students may score higher in the posttest, regardless of the
type of instruction in between. However, it is assumed that the pretest would affect

both groups equally. Testing is more likely to be a threat when the time between
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testings is short. The pretests taken before the treatment are not likely to affect
performance on the posttests taken eight weeks later.

Since the same teacher taught both the experimental and the control group,
the study was not affected from the implementer threat. Finally, confidentiality did
not cause any problems since the names of the students were not used in the study
and they were informed about this situation at the beginning of the treatment. One
of the biggest threats to the internal validity which could not be controlled in this
study might be the Hawthorne effect. The fact that the students exposed to MIBI
were receiving atypical attention, that the instruction and the activities were

different, that the researcher was present for the videotaping might cause this effect.

6.4.2 Population and Ecological (External) Validity of the Quantitative Study

The population validity refers to the extent to which the results of a study
can be generalized from a specific sample of a larger group of subjects. In this study
the accessible population was the students enrolled in a public high school in Kdz
Eregli. The subjects of the study were 64 high school students from two ninth grade
classes at one school. The use of non-random sampling limited the generalization of
the research results. The generalizations of similar populations of students at public
high schools might still be acceptable.

The ecological validity refers to the extent to which the results of an
experiment can be generalized from the set of environmental conditions created by
the researcher in reference to other environmental conditions. The number of the
students in each classroom was 32. There were student-student and teacher- student
interactions in both classes. The results of this study can be generalized to similar

settings in the classroom.

6. 5 Validity and Reliability for the Qualitative Study
In this research, the procedures for checking on or enhancing validity and
reliability suggested by Fraenkel and Wallen (1996) were used:
e When a conclusion is supported by data collected from a number of different
instruments, its validity is thereby enhanced. Therefore, by using the

triangulation technique, research findings were compared. This triangulation
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consisted of ATBS, AT, and interviews with the students and the teacher
and classroom observations.

e The descriptions of the informants were compared with the others’
descriptions and as a result no discrepancies were found.

e The interview questions had been written down in order to reduce
distortions attributed to selective forgetting.

e The context in which questions were asked described the situations that
were observed.

e Audiotapes for the interviews, and videotape for the classroom observation
were used.

e In order to check whether the individual was a reliable informant, the
information given by the informant was confirmed. No inconsistencies in
the information were discovered.

e The results of the observation and interviews were shared and discussed
with the teacher to review the accuracy of the research results.

e An expert from Secondary School Science and Mathematics education
reviewed and evaluated the results.

e The results that were revealed from the observations were also consistent
with each other (Yildirim and Simsek, 1999).

External validity maybe a problem in a qualitative research because social
events, phenomena may change. Therefore, the experimental group classroom
environment, the students exposed to the MIBI, their relations with their classmates
and their teacher, and the role of the teacher were clearly described for the

generalization from the experiences in this study.
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APPENDIX A

LEARNING STYLE INVENTORY

Ogrenme Stilleri Envanteri

Sevgili 6grenciler,

Asagida her birinde dorder ciimle bulunan oniki tane durum verilmektedir. Her durum igin en
uygun ciimleyi 4, ikinci uygun olam 3, {iglincli uygun olani 2, en az uygun olam ise 1 olarak ilgili

climlenin baginda birakilan bosluga yaziniz.

Tesekkiir ederim.

Arzu Irfan Bozkurt

Ornek

Ogrenirken 4 mutluyum, 1 hizlryim, 2 mantikliyim, 3 dikkatliyim

sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokokoskoskoskook

*

sk

*

*

*

*

Hatirlamaniz i¢in *
*
4 en uygun olan *
3 ikinci uygun olan *
2 li¢lincli uygun olan *
1 en az uygun olan *

sk sk sk sk sk sk sk sfe s s sk sk sk sk sk st sk st s sk s sk s sk skeoske skeoskeoske sk sk sk ks skesk

1. Ogrenirken

_duygularimi géz 6niine almaktan hoglanirim
_izlemekten ve dinlemekten hoglanirim

_ fikirler iizerine diigiinmekten hoglanirim

_ bir seyler yapmaktan hoslanirim.

2. En iyi

_ duygularima ve onsezilerime giivendigimde

_ dikkatlice dinledigim ve izledigimde

_ diistinmeyi temel aldigimda

_ bir seyler elde etmek i¢in ¢ok calistigimda
Ogrenirim.
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3. Ogrenirken

_ gliclii duygu ve tepkilerle dolu olurum.
__sessiz ve gekingen olurum.

_ sonuglar1 bulmaya yoénelirim.

_ yapilanlardan sorumlu olurum.

4.
_ Duygularimla
_ Izleyerek
_ Diislinerek
_ Yaparak
Ogrenirim.
5.
_ Yeni deneyimlere agik olurum.
_ Konunun her yoniine bakarim.
_Analiz etmekten ve onlari pargalara ayirmaktan hoslanirim.
_ Denemekten hoglanirim.
6. Ogrenirken
_ Sezgisel
_ Gozleyen
_ Mantikli
_ Hareketli
biriyim.
7. En iyi
_ kisisel iligkilerden
_ gozlemlerden
_akilci kurallardan
_ uygulama ve denemelerden
Ogrenirim.
8. Ogrenirken
_ kisisel olarak o isin bir pargasi olurum.
_ isleri yapmak i¢in acele etmem.
_kuram ve fikirlerden hoslanirim.
_ caligmamdaki sonuglart gérmekten hoslanirim.
9. En iyi

_ duygularima dayandigim zaman

_ go6zlemlerime dayandigim zaman

_ fikirlerime dayandigim zaman

_ogrendiklerimi uyguladigim zaman
Ogrenirim.

10. Ogrenirken
_kabul eden

_ ¢ekingen
_akilc1
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_ sorumlu

biriyim.
11. Ogrenirken
_ katilinm
_ gozlemekten hoslanirim
_ degerlendiririm
_aktif olmaktan hoglanirim
12. En iyi
_akilci ve agik fikirli oldugum zaman
_ dikkatli oldugum zaman
_fikirleri analiz ettigim zaman
_ pratik oldugum zaman
Ogrenirim
SY: YG: SK: AD:
SK- SY:
AD-YG:
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APPENDIX B

MULTIPLE INTELLIGENCES INVENTORY

Coklu Zeka Envanteri

Adi Soyadi :
No : Sinif :

Degerli Ogrenciler,

Asagida verilen her bir ifadenin yaninda sirasiyla 5, 4, 3, 2, ve 1 olmak lizere 5 ayn siitun yer
almaktadir.

5: Bana ¢ok uyuyor

4: Bana uyuyor

3: Bana orta derecede uyuyor
2: Bana biraz uyuyor

1: Bana ¢ok aza uyuyor

Buna gore her bir ifadenin size uygunluk derecesine gore ilgili siituna (X) isareti koyunuz. Sizler
icin etkin Ogretim etkinliklerini hazirlayabilmemiz agisindan vereceginiz cevaplar bizler i¢in ¢ok
onemlidir.Gosterdiginiz hassasiyet i¢in tesekkiir ederiz.

1 Kitaplar benim i¢in ¢ok énemlidir.

2 Sayilar1 zihnimde kolaylikla hesaplayabilirim.

3 Gozlerimi kapattigimda sik¢a net resimler goriiriim.

4 Diizenli olarak en az bir spor dal1 veya fiziksel etkinlikle
ugrasirim.

5 Her tiir hayvani severim.

6 Sarki soylerken kulaga hos gelen sesim vardir.

7 Is ve arkadas cevremde gériis ve diisiincelerine bagvurulan
biriyim.

8 Diizenli olarak yalniz basima meditasyon yapmaya (derin
diisiinme) veya yasamla ilgili dnemli sorunlar diisiinmeye
zaman harcarim.
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9 Kavramlar1 okumadan , sdylemeden veya yazmadan 6nce
zihnimde canlandirabilirim.

10 | Matematik ve / veya fen bilimleri okulda en ¢ok sevdigim
dersler arasindadir.

11 | Renklere kars1 duyarliyimdir.

12 | Bir yerde uzunca bir siire oturmak benim igin zordur.

13 | Bir takim seyleri organize etmeyi veya diizenlemeyi
severim.

14 | (Duydugum ) bir notanin yanlis olup olmadigini
sOyleyebilirim.

15 | Kosu (jogging) veya ylizme gibi bireysel sporlar yerine
badminton, voleybol ve basketbol(softball) gibi grup
sporlarini tercih ederim.

16 | Kendi hakkimda daha ¢ok sey dgrenebilmek icin , danisma
oturumlarina veya kisilik gelistirme seminerlerine
katilmaktayim.

17 | Dogada ve disarida olmaktan zevk alirim

18 | Televizyon veya film seyretmekten ¢ok radyo veya
konusma kasetlerini dinlerim

19 | Oyunlar oynamaktan veya mantiksal diisiinmeyi gerektiren
zeka bulmacalarini ¢6zmekten hoslanirim.

20 | Genellikle etrafimda gordiigiim seyleri kaydetmek igin
kamera veya benzeri bir alet kullanirim.

21 | Dikis, dokumacilik,oymacilik ve dogramacilik veya model
inga etmek gibi el becerisi gerektiren etkinliklerle
ugragmayi severim.

22 | Sike¢a, radyo , kaset veya CD (kompakt disk) dinlerim.

23 | Bir problemim oldugunda bunu kendi basima ¢dzmek
yerine daha ¢ok bir bagka kisiden yardim almay1 yeglerim.

24 | Aksilikleri olgunlukla karsilayabilirim.

25 | Bir kelimeden bagka kelimeler tiiretme ya da sdzciik
bulmacasi gibi oyunlardan hoslanirim.

26 | Coenne olursa ne olur ?”” seklinde kiiciik deneyler tasarlamaktan

(kurmaktan ) hoslanirim. Ornegin (giil agacima verdigim suyun
miktarmi her hafta iki katina ¢ikarirsam ne olur ? )
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27 | Yap Boz labirentler ve diger gérsel bulmacalari ¢6zmekten
hoslanirim.
28 | Eniyi fikirler, uzun bir yiiriiyiise ¢iktigimda veya kosu

yaparken ya da herhangi bir fiziksel etkinlikle ugrasirken
aklima gelir

29

Balik tutma , aveilik, bahge diizenlemesi, bitki yetistirme
ve yemek yapmaktan hoglanirim.

30 | Bir miizik aleti ¢aliyorum.

31 | En az {i¢ yakin arkadagim var.

32 | Kendime ait dzel bir hobim veya ilgi alanim var.

33 | Tekerlemeler, komik siirler veya kelime oyunlart ile
kendimi ve bagkalarim eglendirmekten hoslanirim.

34 | Olaylarda yapi, diizen veya mantiksal siralama ararim

35 | Geceleri canli rityalar goriiriim.

36 | Tas kabuk ,yaprak, bocek , kelebek, pul, spor kartlar1 veya

miicevher gibi seylerin koleksiyonunu yaparim.

37 | Genellikle bos zamanimi digarida gegirmeyi severim.

38 | Icinde hi¢ miizik olmasayd: hayatim gok zevksiz (sikic1)
olurdu

39 | Bireysel eglenceler (video oyunlari ve solitaire gibi) yerine

oyunlar1 (monopol ve bri¢ gibi) tercih ederim.

40 | Hayatimla ilgili izerinde diizenli olarak diislindiiglim baz1
onemli hedeflerim vardir.
41 | Diger insanlar bazen beni durdurup, yazarken veya

konusurken kullandigim kelimelerin anlamlarini
acgiklamanu isterler.

42 | Dolaplarim, cekmecelerim ve calistigim yer genellikle
temiz ve diizenlidir.

43 | Bilimdeki yeni gelismelerle ilgilenirim.

44 | Tanimadigim yerlerde genellikle yolumu bulurum.

45 | Biriyle konusurken el ve ¢esitli beden hareketleri

kullanirim.
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46 | Bazen kendimi aklima bir reklam miizigi veya bagka bir
melodi takilmis halde yolda bulurum.

47 | Nasil yapilacagini bildigim bir seyi bir baska kisi veya
grup insana 6gretme konusunda meydan okumay1 severim.

48 | Giglii ve zay1f yonlerim konusunda gergekgi bir gorlisiim
vardir (bu goriisiim baska kaynaklar tarafindan da
destekleniyor).

49 | Okulda ingilizce, sosyal alanlar ve tarih benim igin
matematik ve fen bilimlerinden daha kolaydir.

50 | Hemen her olaymn mantikl bir agiklamas: olduguna
inanirim.

51 | Diizenli olarak degisen hava sartlarin1 6grenmek i¢in hava
durumunu takip ederim.

52 | Resim ¢izmeyi veya bir seyler karalamay1 severim.

53 | Nesneler (cisimler) hakkinda daha ¢ok sey 6grenmek i¢in

onlara dokunma geregi duyarim.

54 | Bir miizik parcasina, davul veya tamburin gibi, basit bir
vurmali ¢algiyla kolaylikla tempo tutabilirim.

55 | Kendimi bir lider olarak goriiyorum (ya da diger insanlar
Oyle oldugumu soyliiyor).

56 | Bir hafta sonunu etrafta bir ¢ok insanin bulundugu haval

bir yerde gegirmektense, yalniz bagima agaglar arasinda
bir kuliibede gecirmeyi tercih ederim.

57

Nesneleri benzer gruplara ayirmak veya siniflandirmaktan
daima hoslanirim.

58 | Araba ile giderken yol boyundaki manzaray1 seyretmekten
¢ok, yoldaki levhalara (bilbordlarda) yazilan yazilara daha
¢ok dikkat ederim.

59 | Bazen soyut, sdzsiiz, goriintiisiiz kavramlar hakkinda net

bir sekilde diisliniiriim.

60 | Okulda Geometri, Cebir’den daha kolaydir.

61 | Tehlikeli ve eglenceli gezintiler veya benzeri heyecan
verici fiziksel deneyimlerden hoslanirim.

62 | Pek cok degisik sarkinin veya miizik pargasinin melodisini

bilirim.

63

Kalabaligin ortasinda kendimi rahat hissederim.

64

Kendimi giliglii veya hiir iradesi olan biri biliyorum.
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65 | Konusmalarimda, okudugum veya duydugum seylere
siklikla bagvururum.

66 | “Aletlerin nasil ¢caligtigin1” anlamak isterim.

67 | Insanlarm evde, is yerinde veya okulda soyledigi ve

yaptig1 seylerde mantik eksiklikleri bulurum.

68 | Bir seye yukaridan kusbakisi bakildiginda nasil
goriinebilecegini rahatca gdziimde canlandirabilirim

69 | Kendimi iyi koordine olmus biri olarak tarif edebilirim.

70 | Bir miizik parcasini bir veya iki defa duyarsam, onu

genellikle dogru bir sekilde sdyleyebilir veya
mirildanabilirim.

71 | Isimle, okulumla, dini kurumlarla veya icinde bulundugum
toplumla ilgili sosyal etkinliklere katilmay1 severim.

72 | Olaylar1 veya 6zel hayatimi1 kaydetmek icin giinliik veya
ajanda tutarim.

73 | Ozellikle gurur duydugum ve diger insanlar tarafindan
taninmami saglayan bir seyler yazdim.

74 | Bir sey bir yolla dl¢iildiigi, gruplandirildig, analiz
edildigi veya miktar1 hesaplandig1 zaman kendimi daha
rahat hissederim.

75 | Iginde ok resim bulunan okuma materyaline bakmay1
(incelemeyi) tercih ederim.

76 | Yeni bir beceriyi edinmek i¢in onun hakkinda okumak
veya videodan onunla ilgili bir seyler izlemek yerine o
beceriyi pratik yapmaya ihtiyacim vardir.

77 | Ders calisirken, is yaparken veya yeni bir sey dgrenirken
sik¢a ufak tefek melodiler soyler veya ayagimla yere
vurarak tempo tutarim.

78 | Okulda en sevdigim dersler edebiyat ve sosyal alanlardan
¢ok laboratuar bilimleridir.

79 | Aksamlarimi evde yalniz oturmaktansa hareketli bir
partide gegirmeyi tercih ederim.

80 | Serbest meslek sahibiyim veya en azindan kendi isimi

kurma konusunda ciddi diisiincelerim var.
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APPENDIX C

ATTITUDE SCALE TOWARD BIOLOGY

Adi Soyadi:
Sinfi:

Biyolojiye Yonelik Tutum Olgegi

Aciklama: Bu dlgekte, Biyoloji dersine iligkin tutum
cimleleri ile her climlenin karsisinda TAMAMEN
KATILIYORUM, KATILIYORUM, KARARSIZIM,
KATILMIYORUM ve HIC KATILMIYORUM olmak iizere
bes secenek verilmistir. Her ciimleyi dikkatle okuduktan sonra kendinize uygun segenegi isaretleyiniz.

Katiltyorum
Katiltyorum
Katilmiyorum

Hi¢ Katilmiyorum

Tamamen
Kararsizim

1.Biyoloji ¢ok sevdigim bir alandir. 0 0 0 0 0
2.Biyoloji ile ilgili kitaplart okumaktan hoslanirim 0 0 0 0 0
3.Biyolojinin giinliik yasamda gok énemli yeri yoktur. 0 0 0 0 0
4 Biyoloji ile ilgili ders problemlerini ¢6zmekten hoglanirim 0 0 0 0 0
5. Biyoloji konulariyla ilgili daha ¢ok sey dgrenmek isterim 0 0 0 0 0
6. Biyoloji dersine girerken sikinti duyarim 0 0 0 0 0
7. Biyoloji deslerine zevkle girerim 0 0 0 0 0
8. Biyoloji derslerine ayrilan ders saatinin daha fazla 0 0 0 0 0
olmasmi isterim.
9. Biyoloji dersine ¢aligirken canim sikilir. 0 0 0 0 0
10.Biyoloji konularini ilgilendiren giinliik olaylar hakkinda 0 0 0 0 0
daha fazla bilgi edinmek isterim.

11. Diistince sistemimizi gelistirmede biyoloji 6grenimi 0 0 0 0 0
onemlidir.

12. Biyoloji ¢evremizdeki dogal olaylarin daha iyi 0 0 0 0 0
anlasilmasinda  6nemlidir.

13. Dersler iginde biyoloji dersi sevimsiz gelir. 0 0 0 0 0
14. Biyoloji konular ile ilgili tartismaya katilmak bana cazip 0 0 0 0 0

gelmez.

15. Calisma zamaninin énemli bir kismini biyoloji dersine 0 0 0 0 0

ayirmak isterim.
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APPENDIX D

DIVERSITY AND CLASSIFICATION OF LIVING ORGANISMS UNIT
ACHIEVEMENT TEST

“Canlilar Cesitliligi ve Simiflandirilmasi” Unitesi

Basar Testi

Adi Soyadi:
Sinifi:

Sevgili Ogrenciler,

Bu test sizin Canlilarin c¢esitliligi ve siniflandirimas: {nitesi hakkinda ne
derece bilgiye sahip oldugunuzu 6lgmek icin hazirlanmistir. Teste verilen yanitlar
Coklu zeka temelli tekniklerin etkisini arastirmak amaciyla kullanilacaktir.
Arastirmanin dogru sonuclar vermesi acisindan liitfen tiim sorular1 ¢g6zmeye ¢aliginiz.

e Bu testte toplam 20 adet soru bulunmaktadir.
e Her bir soruyu cevaplamadan 6nce dikkatle okuyunuz
e Her soruda biri dogru olmak iizere bes segenek yer almaktadir.

e Test stiresi 30 dakikadir.

Katkilarmiz i¢in tesekkiir eder basarilar dilerim.

Arzu Irfan Bozkurt
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BASARI TESTI

1. Virislerde bulunan enzimler nerede kullanilir?

a) Metabolik faaliyetlerde

b) Yabanci hiicre zarini eritmede
¢) Protein sentezinde

d) Enerji iiretiminde

e) Niikleik asit sentezinde

2. Asagidaki canli gruplarinin hangisinde, ortak 6zelliklerinin daha fazla olmasi beklenir?

a) Bir sinifta toplanan canlilarda

b) Bir takimda toplanan canlilarda
¢) Bir familyada toplanan canlilarda
d) Bir cinste toplanan canlilarda

e) Bir tiirde toplanan canlilarda

3. Bir viriisiin ¢gogalabilmesi i¢in ortamda asagidakilerden hangisinin olmasi gereklidir?

a) Canli bir hiicrenin

b) Metabolik enzimlerin

¢) Yeterli miktarda molekiillerin
d) Organik besinlerin

e) Inorganik besinlerin

4. Aslanin bilimsel ad1 Felis leo, kaplanin ise Felis tigris’ tir.
Bu adlandirma dikkate alindiginda asagidakilerden hangisi dogru olur?

a) Ayni cins, farkl tiirlerdir

b) Aym tiir, farkli alemdedir
¢) Ay tiir, farkl cinslerdir

d) Ayn cins, farkl alemdedir
e) Ayn tiir, farkli familyadadir

5. Asagidaki ciftlerden hangisi, homolog organlardan degildir?

a) Kusun kanadi, insanin kolu

b) Kus kanad, sinek kanadi

¢) Kus tiiyi, yilan pulu

d) Kusun kanadi, baligin 6n yiizgeci
e) Atin 6n bacagi, kusun kanadi

6. Prokaryot organizmalar, asagidaki 6zelliklerden hangisiyle 6karyot organizmalardan ayrilir?

a) Zarla gevrili organellerinin olmamasi
b) Hiicre ¢eperinin bulunmasiyla

¢) Niikleik asitlerinin bulunmasiyla

d) Parazit yasamlariyla

e) Enzim sistemlerinin gelismemesiyle

7. Asagidakilerden hangi organizma grubunda, yonetici molekiil stoplazma iginde serbest bulunur?

a) Bakteriler

b) Fungi

¢) Sporlular

d) Silliler

e) Yalanci ayaklilar



I. Maya- Monera

II. Ekmek peynir kiifleri- Fungi
II1. Bakteri- Monera

IV. Siinger- Bitki

V. Amip- Protista

VI. Mavi-yesil algler- Monera

Yukaridaki hangi canli, karsisindaki
Alem igerisinde siniflandirilmaz?

a) Ivell
b) IvelV
¢) I IIvelV
d) ILIIveV
e) HLIVveV
9.
GUMES 1561 .
EMERIL
‘L Co
Jg‘ HoO ’_L
r| ||—|
Oz
BESIN

Madde dongiisiinii gosteren semada, 1 ve II ile gosterilen olaylarin her ikisinide aym anda
gerceklestirebilen canli agsagidakilerden hangisinde verilmistir?

a)
b)
<)
d)
e)

Mantarlar
Hayvanlar

Yesil bitkiler
Parazit bakteriler
Saprofit bakteriler

10. 1. Hidra

II. Tavsan
III. Semender
IV. Cekirge
V. Tavuk
VI. Yilan

Yukarida verilen hayvanlarin basitten karmagiga dogru siralanisgi nasil olur?

a)
b)
<)
d)
e)

11.

a)
b)
<)
d)
e)

LIV, IIL VLV, ve II
IL 1L IV, VI, V, ve I
LIV, IILIL V ve VI
LIV, IL 111 VI ve V
LV, IV, II, VI ve I

Asagidaki hangi 6zellikleriyle acik tohumlu bitkiler, kapali tohumlu bitkilerden ayrilir?

fletim demetinin olmasi

Tohumlarinin meyve igerisinde yer almasi
Oksijensiz solunum yapmasi
Tohumlarinin kozalakta yer almasi
Gergek ciceklerinin olmast
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12. Viriislerde asagidaki canlilik &zelliklerinden hangisinin bulunmasi, bunlar1 canli kabul eden hipotezi
destekleyen bir kanittir?

a) Cogalmay1 gerceklestirme
b) Enzimleri ile enerji liretme
¢) Biiylime

d) Aktif hareket etme

e) Organellere sahip olma

13.
Bir hiicreli ve ¢ok hiicreli olanlari vardir.
Hetetrofturlar
Ciiriik¢iil ve parazit yagayanlari vardir

e  Hiicre gekirdekleri ve organelleri bulunur.
Aciklamalar hangi alemin 6zellikleridir?

a) Monera
b) Protista
¢) Mantarlar
d) Bitkiler
e) Hayvanlar

14. Asagidaki canli gruplarindan hangisi digerlerine gore daha basit yapilidir?

a) tenya

b) siilik

¢) toprak solucani
d) uyuz bocegi

e) midye

15. Asagida verilen hangi 6zelliginden dolay1 6glenayi siniflandirmak giictiir?

I. Okaryot canli olmasi

II. Kloroplast tasimasi

II1. Bir hiicreli olmasi

IV. Kamgisinin bulunmast
V. Besin kofulunun olmasi

a) Ivell

b) IIvelll

c) LIIvelll
d) IvelV

e) ILIVveV

16. Asagidakilerden hangisi digerlerinden farkl siniftandir?

a) kopekbaligi

b) balina
¢) hamsi
d) uskumru
e) sazan
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17.Bakterilerde asagidaki beslenme ¢esitlerinden hangisine rastlanmaz?

a) Fotoototrof
b) Ciriikgiil

c) Parazit

d) Kemoototrof
e) Holozoik

18. Kopekbaligi, kurbaga, kertenkele, kartal ve kirpi asagidaki hangi siniflandirma birimlerinde birlikte
incelenirler?

a) Familya (aile)

b) Sube
¢) Simf
d) Cins
e) Takim

19. Asagidaki canlilardan hangisi ayn1 sube igerisinde incelenmez?

a) Semender

b) Serce
¢) Siiliin
d) Sazan
e) Siilikk

20. Bakterilerde kalitsal varyasyon (gesitlilik)un ortaya ¢ikmasinda asagidakilerden hangisi etkilidir?

a) Endospor olugturma

b) Eseysiz lireme

c) Eseyli tireme

d) Oksijenli solunum yapma

e) Hiicre geperinin kalinlagsmasi
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APPENDIX E

UNIT OBJECTIVES

Students will be able to
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explain the importance of classification of Living Organisms
distinguish the homologous and analogous organs

comprehend the principles and fundamentals of classification
comprehend the binomial naming

list the classification units; species, genius, family, ordo, phylum and
kingdom

interpret the relationships among these classification steps with respect
to the number of living organisms and common characteristics
comprehend the structure of viruses

explain the reproduction of viruses

comprehend the relationship of the viruses with human beings and with
the other living organisms

divide the living organisms into 5 kingdoms (Monera, Protista, Fungi,
Plants and Animals)

explain the general characteristics of each kingdom.

order the 5 kingdoms from simple to complex

comprehend the structure of bacteria

explain the reproduction of bacteria

comprehend the types of bacteria

explain the biological, economical importance of bacteria and their
relation with human beings

comprehend the structure of protista

comprehend the types of protista

explain the biological, economical importance of protista and their

relation with human beings

186



£

comprehend the structure of fungi

comprehend the types of fungi

explain the biological, economical importance of fungi and their
relation with human beings

describe the main structure of non flowering plants

classify the non flowering plants

describe the main structure of flowering plants

classify the flowering plants

explain the biological, economical importance of the plants and their

relation with human beings

describe the main structure of invertebrata

comprehend different types of invertebrata

order the different types of invertebratas from single to complex
describe the main structure of vertebrata

comprehend different types of vertebrata

order the different types of vertebratas from single to complex
classify the animals

detect to which kingdom, phylum or class a living organism is
belonging to with respect to general characteristics

comprehend the biological richness of Turkey.
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10.

APPENDIX F

INTERVIEW QUESTIONS FOR THE STUDENTS

Ogrencilerle Goriisme Sorulari

Uygulama yaptigimiz biyoloji deslerinizi iglenis yoniinden daha 6nceki biyoloji
derslerinizle kiyaslayiniz.

Uygulama yaptigimiz biyoloji derslerinizi daha Onceki biyoloji derslerinizle
ogrenme stilleriniz agisindan kiyaslayiniz.

Biyoloji derslerinizin bu sekilde islenmesinin sizin iizerindeki etkileri nelerdi?
Uygulamalar esnasinda kendinizi nasil hissettiniz?

Uygulama yaptigimiz biyoloji derslerinde kendinizi hi¢ lider konumunda
hissettiginiz oldu mu?

Uygulamalar siirecinde sinif arkadaglariniza dair gézlemleriniz nelerdir?
Uygulamalar siirecinde 6gretmeninize 6zgii gozlemleriniz nelerdir?

Lise 1 konularn ¢erisinde en iyi anladigmizi diisiindiigiiniiz biyoloji konusu
hangisidir?

Uygulama yaptigimiz derslerin islenisi esnasinda eksik gordiigiiniiz ya da aksayan
yonler nelerdir?

Derslerin bundan bdyle nasil iglenmesini istersiniz?

[lave etmek istediginiz seyler ya da bu ders planlar1 islendigi sirada yasadiginiz ve

paylagmak istediginiz durumlar varsa belirtiniz.
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10.

APPENDIX G

INTERVIEW QUESTIONS ASKED FOR THE TEACHER

Biyoloji Ogretmenine Sorulan On Gériisme Sorular

Onbilgileri ve gegmis yasantilari (deneyimleri) dogrultusunda 6grencileriniz
“Canlililarin smiflandirilmasi” konusunda ne kadar bilgiye sahipler?

Onbilgilerini kullanabildiklerine inantyor musunuz?

Canlilarin siniflandirilmasi linitesinde temel hedefleriniz nelerdir? Nigin bu hedeflerin
onemli olduguna inantyorsunuz?

Bu iinitede kullandiginiz 6gretim yontem ve teknikleri nelerdir?

Hedeflerinize ulasip ulasamadiginizi nasil 6l¢iiyorsunuz?

Bu 6l¢menin gergegi yansittigina inantyor musunuz?

Ogrencilerinizin biyoloji derslerine ¢alisirken tercih ettikleri grenme stilleri nelerdir?
Basarisiz bir 6grenciyi basarili bir 6grenciden ayiran temel farkliliklar (6zellikler)
nelerdir?

Ogrencilerinizin basarisini nasil degerlendiriyorsunuz?

Biyoloji dersinde basarisiz olan 6grencilerinizin diger derslerindeki basari durumlarini
biliyor musunuz? Evetse, diger derslerindeki basar1 durumlari nasil?

Sizce 0grenci basarisini etkileyen temel faktorler nelerdir?

Projeyle Tlgili Diisiincelerini ve Kaygilarim Ortaya Cikarmak Amaciyla
Ogretmene Sorulan On Goriisme Sorulari

Coklu Zeka Teorisine yonelik neler biliyorsunuz?
Bu projeden beklentileriniz nelerdir?
Projeyi uygularken 6grencileriniz ya da sizin i¢in kisitli olabilecegini diislindiigliniiz

faktorler var m1?
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APPENDIX H

LESSON PLANS

Giinliik Ders Planlari

DERS PLANI 1:

Konu: Canlilarin gesitliligi ve siniflandirilmasi

Siire: 40 dakika

Amag: Canlilarin gesitliligini ve siniflandirma ilkelerini anlama
Davranislar:

1) Yeryiiziinde mevcut canli ¢esitliliginin farkina varma,

2) Bu ¢esitliligin sebebini agiklama,

3) Canlilar1 siniflandirmanin 6nemini séyleme,

4) Yapay siniflandirmanin kriterlerini syleme,

5) Dogal siniflandirmanin kriterlerini agiklama,

6) Homolog organ tanimini yapma,

7) Analog organ tanimini yapma,

8) Verilen ikili organ Orneklerinin homolog organ mu analag organ mi

oldugunu ay1rt etme,

9) Siniflandirmada hangi organin 6nemli oldugunu agiklama.

Kaynak ve Materyaller: Posterler, tepegdz, asetatlar, ders kitabi, kalem, kagit.
Hedeflenen zeka tiirleri: Matematiksel/mantiksal zeka, gorsel/uzamsal zeka,
0zedontik/bireysel zeka, kisilerarasi/sosyal zeka, sozel/dilsel zeka, miizikal zeka,
doga zekasi.

Dersin islenisi:

1. Ogrencilerin 6nbilgileriyle yeni iinite arasinda bir koprii kurabilmelerini

saglayabilmek amaciyla 6grencilere Appendix K.1’ de yer alan 6dev konusu verilir.
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Boylece daha onceki {initelerde goriilen kavramlarin “Canlilarin Cesitliligi”yle nasil
bir baglantis1 oldugunu arastirip gelmeleri saglanmis olur (Matematiksel/mantiksal
zeka).

2. Derse baglamadan once iinitenin hedefleri (Appendix K.2) dgrencilere dagitilir.
Ogrencilere bu hedefleri her dersin sonunda isledikleri yerleri isaretliyecekleri, eve
gittiklerinde kontrol edecekleri, isledikleri yerlerden anlayip anlayamadiklar1 yerleri
belirleyerek eksikliklerini giderecekleri sdylenir (Ozeddniik/kisisel zeka).

3. Dersin baslangicinda 3er kisilik gruplar olusturulur. Bu etkinlik sirasinda
ogrenciler aragtirip geldikleri 6dev konusu hakkinda konusacaklardir.

Tiim 6grencilerin konusma sansi bulabilecekleri, fakat konusmaya basglamadan 6nce
kendilerinden 6nce konusan arkadaslarinin sdylediklerini 6zetlemeleri gerektigi
vurgulanir. Bir Onceki Ogrenci, yapilan Ozetin dogru oldugunu onaylamak
zorundadir. Her konusmaciya 2 dakika siire verilir.

-Tim gruplarin konugsmaya baglayacak olan birinci kisiyi, dinleyecek olan ikinci
kisiyi ve gdzleyecek olan ii¢linciiyii kisiyi se¢meleri saglanir.

-Birinci kisi notlarina bakmaksizin 6édev sorusunu yanitladiktan sonra ikinci kisi
ozetler.

-Birinci ve {glincli kisi 0zetin dogru oldugunu onayladiktan sonra ikinci kisi
konugmaya baslar. Bu sefer birinci kisi gézlemci, tigiincii kisi dinleyici olmustur.
-Bu siire¢ tiim gruplardaki 6grenciler konusma sirasini elde edene kadar devam
eder (Figure L.1.4).

4. Ogrencilere dagitilan kagitlara dgrencilerin grup ¢alismalarini degerlendirmeleri
istenir.

Degerlendirme:

-Grup elemanlar1 6dev konusunu arastirip gelmisler mi?

-Gruptaki en zor gorev neydi? (Konusmaci, dinleyici, yoksa gézlemci olmak mi1?
Nigin?

-Bir konusmaci yapilan 6zeti onaylamadiginda grup ne yapt1? (Sozel/dilsel,
kisilerarasi/sosyal zeka).

5. Ogretmen rehberliginde Ogrencilerle birlikte verilen kavramlarm canlilarin

cesitliligiyle baglantis1 verilir.
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6. Ogretmen tarafindan sdylenen harfle baslayan canli isimlerinin &grenciler
tarafindan soylenmesi gergeklestirilir. Ogrencilerin hep bir agizdan canli ismi
sOylememeleri gerektigi vurgulanarak parmak kaldiran Ogrencilere sirasiyla s6z
hakki1 verilir. Buradaki amag bir 6grenci bir harfle baslayan canli ismi sdylediginde
diger Ogrencilerin aklindan baska bir canli isminin ge¢mesini ve Ogrencilerin
dogadaki ¢esitliligi fark etmelerini saglamaktir. (Sozel/dilsel zeka).

7. Ogrenciler tarafindan sdylenen canli isimleri sirasiyla tahtaya yazilir,

8. Tiim harfler tamamlandiktan sonra tahtada goriilen canli isimlerinden baska daha
kag tane canli isminin yazilabilecegi sorulur,

9. Canli gesitliliginin ¢coklugu vurgulandiktan sonra tahtada mevcut olan canlilardan

ayni gruba dahil edilebilecek canli organizmalar1 O6grencilerin bulmalar1 istenir

(Doga zekasi).
Amip Cam  Fil Isirgan  Karides Nar Portakal =~ Sempanze
Uziim  Biilbiil Devekusu Goril Istakoz Leylak  Orangutan
Roka Tenya Vagsak Ceylan Egreltiotu Hidra Havug Jaguar
Mandalina Oglena Siiliik Uskumru Yengeg Zeyti

10. Ogrencilerin yapmis olduklar1 bu siniflandirmalar ve dogadaki c¢esitlilik
vurgulanarak “Neden siniflandirmaya ihtiya¢ duyulmustur?”, “Simiflandirma
olmasaydi ne olurdu?” sorularinin cevabin1 Ogrencilerin vermesi beklenir
(Mantiksal/matematiksel zeka).
11. Giinlik hayatimizda marketlerdeki raflardaki simiflandirma o6rnek gosterilir
(Ozedéniik zeka).

Markete gitmeyi seviyor musunuz?

En ¢ok ne almak hosunuza gidiyor?

Aradiginizi nasil bulabiliyorsunuz?
12.0gretmenin dgrencilerin bu gesitliligi dogada kendi kendilerine gorebileceklerini
vurgulamasinin ardindan sinif ilerleyen haftalarda hazirlanip gelmek tizere 3 guruba
ayrilir. Birinci gruptakilerin bitkileri, ikinci gruptakilerin omurgasiz hayvanlari,
ticlincli gruptakilerin ise omurgali hayvanlarla ilgili bir gurup ¢aligmasi

gerceklestirmesi  istenir. Ogrencilere gurup calismalar1  esnasinda  neler
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hazirlayabileceklerini gosteren listeler (Appendix K.12) dagitilir. Bu arada dogada
canlilarin sadece bitki ve hayvanlardan meydana gelmedigi vurgulanir.

14. Canlilarin siniflandirmasinda 6nemli olan kriterler &grenciler araciligiyla
cikartilir.

15. Bu kriterlerden oncelikle Ampirik siniflandirmaya 6zgii olanlar tahtaya yazilir,
16.Ampirik  siiflandirmada  baz alinan kriterlerin  glinlimiizdeki  bilimsel
siniflandirmada kullanilmadig1 vurgulanarak ampirik siiflandirmadaki 2 temel
kriterin tistline ¢arp1 koyulur,

17. Bilimsel siiflandirmaya 6zgii kriterler tahtaya yazilir,

18. Ogrencilere ikiser organizmaya ait organ ve karsilarinda homolog mu analag
mu oldugu yazili asetat kagidi (Appendix I) tepegdz araciligiyla gosterilerek
ogrencilerin homolog organ ile analog organ arasindaki farkliligt bularak bu
organlarin tanimlarini yazmalar istenir (Sozel/dilsel zeka).

19. Denizle igige olan 6grencilere,

Hig balik solungaci gérdiintiz mii?

Hi¢ midye yediniz mi?

Midyeyi a¢1p hig¢ i¢ine baktiniz m1?

Hi¢ midye solungaci gordiinliz mii?, sorular1 sorularak &grencilerin  midye
solungaci ile balik solungacinin yapisal olarak birbirine benzemedigini algilamalari
saglanir (Doga, gorsel/uzamsal zeka) ve bu 2 organin homolog mu analog mu
oldugunu 6grencilerin bulmalart istenir (Mantiksal/matematiksel zeka)

20. Analog:  gorevleri ayni

Analog organ ismi tahtaya yazilarak burada yer alan a’nin ayni, g’nin ise gorevi
sembolize edebilecegi vurgulanir. Boylece Analog organ kavrami 6grencilere bu
kavramin anlami hakkinda bir ipucu teskil etmesi saglanir (Sozel/dilsel,
gorsel/uzamsal zeka).

21. Ogrencilerin asetat kagidinda yer alan organlara dikkat ederck burada mevcut
olan kurali bulmalar istenir (Mantiksal/matematiksel zeka). (Appendix J. 1)

22. Kural bulununca sinifca ritmik olarak verilen organlarin homolog mu analog mu
oldugu sdylenir. Ritmin homolog-analog/homolog-analog-analog/ homolog-analog-

analog-analog seklinde olmas1 gerekmektedir (Miizikal/ritmik zeka).
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23. Bilimsel/ Filogenetik/ Sistematik simiflandirmada hangi tip organlarin
kullanilabilecegi ogrenciler aracilifiyla ortaya cikarilir (Mantiksal/matematiksel

zeka).
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DERS PLANI 2:

Konu: Binomial adlandirma ve siniflandirma birimleri

Siire: 40 dakika

Amag¢: Binomial adlandirmanin nasil yapildigimi ve siniflandirma birimlerini
anlama

Davranislar:

1) Tir tanimini séyleme,

2) Binomial/ikili adlandirmanin 6nemini agiklama,

3) Ikili adlandirma drneklerinde, birinci kelimenin tiiriin bagl oldugu cinsi, ikinci
kelimenin ise tamamlayici ad oldugunu sdyleme,

4)  Smuflandirma basamaklarini sirasiyla séyleme,

5) Bu basamaklarin birbiriyle iligkisini agiklama,

6) Tiirden aleme dogru gidildikce o birim igerisinde bulunan canli c¢esitliligi
sayisinin arttigini sdyleme,

7) Alemden tiire gidildikce o birim igerisinde bulunan canlilarin ortak
ozelliklerinin arttigini sdyleme.

Kaynak ve Materyaller: 7 adet kiigiikten biiylige dogru dikdortgen seklinde
kesilmis kagit, siniflandirma birimleri tablosu, siniflandirma piramidi, ders kitab,
defter, kalem.

Hedeflenen zeka tiirleri: Matematiksel/mantiksal zeka, gorsel/uzamsal zeka,
kisilerarasi/sosyal zeka, sozel/dilsel zeka, miizikal zeka, doga zekasi, bedensel zeka,
0zedoniik/bireysel zeka.

Dersin islenisi:

1. Ogrencilerden bildikleri farkli kdpek tiirlerini sdylemeleri istenir (Doga zekas1).
2. Ogrenciler tarafindan ismi verilen 2 kopek tiiriinden ikisi giftlestiginde
yavrulariin hangisine benzeyecegi sorulur (Doga zekast).

3. Ogrencilerden kendilerine 6zgii tiir tanimi yapmalart istenir (Sozel/dilsel zeka).
4. Bir Ornek iizerinde bir tiriin adlandirilmasinda kullanilan  binomial
isimlendirmenin kurallar1 &grenciler yardimiyla ¢ikartilir ardindan 6grencilerin
binomial ismilendirmede gosterilen hangi kismin tirii hangi kismin cinsi
gosterdigini bulmalar1 saglanir (Mantiksal/matematiksel zeka).

5. Bilimsel siniflandirmada yer alan birimler sirastyla verilir (sdzel zeka).
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6. Bu birimler reklam miizigi olan “Direct-Drive” a uyarlanarak ritmik olarak Tiir-
Cins-Aile/ Takim- Siif- Sube- Alem olacak sekilde smifca sdylenir
(Miizikal/Ritmik zeka).

7. Ogrencilerin kiigiikten biiyiige dogru hazirlayip getirdigi 7 adet kagida sirasiyla
bu birimleri yazmasi istenir (see Appendix J.2) (Kinestetik/bedensel zeka).

8. Smiflandirma birimleri tablosu (Appendix J.3) 6grencilere dagitilarak Ser kisilik
gruplar olusturulur (Kisilerarasi/sosyal zeka).

9. Ogrencilerin grup arkadaslariyla birlikte kendilerine verilen hayvan isimlerini
siniflandirma birimleri tablosunda uygun yerlere yerlestirmeleri istenir (Doga
zekast).

10. Arastirmaci tarafindan hazirlanan smiflandirma piramidine yine arastirmaci
tarafindan hazirlanan hayvan resimleri (Appendix J.4) ogrenciler tarafindan
yapistirilir (Kinestetik/bedensel zeka).

11. Piramit araciligiyla 6grencilerin tiirden aleme dogru gidildik¢e canlilarin benzer
ozellikleri ve canli sayilarinin nasil olabilecegini 6grencilerin sdylemesi saglanir
(Gorsel/uzamsal zeka).

12. Ogrencilerin defterlerine venn semalartyla bu smniflandirma  birimlerini
gostermeleri istenir (Gorsel/uzamsal, matematiksel/mantiksal zeka)

13. Ogretmen tarafindan tahtaya venn semasi olusturularak son tekrar
gerceklestirilir.

14. Konuyla ilgili test sorular1 (Appendix J.5) o&grencilere ¢ozdiriilir
(Mantiksal/matematiksel zeka).

15. Son olarak Ogrenciler hep birlikte “Direct-drive” melodisiyle siniflandirma
birimlerini tekrar ederler (Miizikal/ritmik zeka).

16. Bir sonraki ders icin siniftan segilen dgrencilerin tiyatral bir metin yazmalari
istenir (S6zel zeka). Bu metnin isteyen 6grenciler tarafindan ders igerisinde
canlandirilabilecegi vurgulanir (Kinestetik/bedensel zeka). Buna bagli olarak istekli

ogrenciler belirlenir.

16. Bir sonraki ders i¢in tiim 6grencilerden istenen bir diger unsur birer viriis

modeli yapip gelmeleridir (Kinestetik/bedensel zeka).
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DERS PLANI 3:

Konu: Viriisler

Siire: 40 dakika

Amag: Viriislerin temel 6zelliklerini ve diger canli organizmalarla iligkisini anlama
Davranislar:

1) Virislerin genel 6zelliklerini sdyleme,

2) Bir viriis modeli olusturma,

3) Viriis ¢esitlerini ayirt etme,

4) Viriislerin nasil iiredigini agiklama,

5) Viriislerin insan sagligi ve diger canli organizmalarla iliskisini agiklama.

Kaynak ve Materyaller: Ogrencilerin hazirlayip getirdikleri viriis modelleri, bir
bakteriyofajin iiremesine 6zgi resimler, Televizyon, VCD, ders kitabu.

Hedeflenen zeka tiirleri: Matematiksel/mantiksal zeka, gorsel/uzamsal zeka,
kisilerarasi/ sosyal zeka, sozel/dilsel zeka, miizikal zeka, kinestetik/ bedensel zeka,
doga zekasi.

Dersin islenisi:

1. Ogrenciler arkadaslari tarafindan hazirlanan ve 6gretmenleri tarafindan kontrol
edilen viriislerin kesfine 6zgii metni canlandirir (Kinestetik/bedensel,

kisilerarasi/sosyal zeka).

2. Hep birlikte 2002 yilina 6zgii reklam miiziklerinden “Biz biz iiniversiteliyiz biz”
melodisi kullanilarak “Biz biz viriisleriz biz” sarkis1 (Appendix J.6) sdylenir

(Miizikal/ritmik zeka). (Appendix J. 6).

3. Ogrencilere viriisleri ve iiremesini anlatan bir video film izlettirilir

(Gorsel/uzamsal, sozel zeka).

4. Ogrencilerin smif ortamina getirdikleri viriis modelleri ve izledikleri VCD baz

aliarak Ogrencilerin viriislerin genel 6zelliklerini ¢ikartmalart saglanir

(Sozel/dilsel zeka).

5. Ogrencilerin viriislerin {iremesiyle ilgili olarak kendilerine dagitilan resimlerin
iizerindeki viriislere ve bakterilere 6zgii kisimlarin isimlerini yazmalari istenir

(Appendix J.7) (Sozel zeka)
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6. Ogrencilerin viriislerin iiremesindeki temel prensibi baz alarak bu resimleri

siralamalari istenir (Gorsel/uzamsal, matematiksel/mantiksal zeka).

7. Ogrenciler tarafindan diizgiin siralama yapildiktan sonra resimlerin sirasiyla
renkli kagitlar iizerine yapistirilmasi (Kinestetik/bedensel) ve nasil tirediklerinin

yazilmasi istenir (Sozel/dilsel zeka).

8. Ogretmen tarafindan viriislerin liremesi asetat lizerinde son kez tekrar edilerek

Ogrencilerin varsa hatalarin1 diizeltmeleri saglanir.
9. Hindistanda insanlarin ayin sirasinda ne yaptiklarini bilip bilmedikleri sorulur,

10. Insanlarm Ganj nehrinde yikandiklarmin vurgulanmasinin ardindan, Siz

olsaydiniz bu nehre girer misiniz? Neden? Sorusu sorulur (6zedoniik zeka).

Neden o insanlara bir sey olmadigimi tahmin etmeleri istenir?

(Matematiksel/mantiksal zeka)

11. Farkli hastalik etkeni viriislerin insan viicunda yerlesim alanlarin1 gosteren tablo

ogrencilere dagitilir (Appendix J.8).
9. Butablonun doldurulmasi istenir (Doga zekast).
10. Farkl1 viriis gesitleri ve yerlesim alanlar1 6gretmen tarafindan 6zetlenir.

11. Bakteriler konusuyla ilgili aktivite se¢imini i¢eren ¢alisma kagitlart (Appendix
K.12) o6grencilere dagitilarak istedikleri aktiviteyi se¢meleri ve simif baskanina

isimlerini yazdirmalar1 istenir.
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DERS PLANI 4:

Konu: Canlilarin siniflandirilmast ve Monera alemi

Siire: 40 dakika

Amag: Canlilarin 5 Aleme ayrildigini ve bu 5 Alemden biri olan Monera aleminde
yer alan bakterilerin yapilari, iiremeleri, biyolojik, ekonomik Onemi ve insan
sagligiyla iligkisini anlama.

Davranislar:

1) Bakterilerin prokaryotik hiicreler oldugunu sdyleme,

2) Bakterilerin genel 6zelliklerini sdyleme,

3) Bakterilerin hangi 6zelliklerine gore siniflandirildigini sdyleme,

4) Bakterilerde eseysiz liremenin nasil gerceklestigini agiklama,

5) Bakterilerde eseyiz liremenin dnemini sOyleme,

6) Bakterilerde eseyli liremenin nasil gerceklestigini agiklama

7) Bakterilerde eseyli liremenin dnemini sdyleme,

8) Bakterilerin fayda ve zararlarini anlama,

9) Bakterilerde mevcut olan endosporun ne oldugunu agiklama.

Kaynak ve Materyaller: Secmece aktiviteler (Appendix K.6), onliik, maskeler,
ders kitab1 ve farkli kaynaklar, pet siseleri, oyun hamuru, renkli kartonlar.
Hedeflenen zeka tiirleri: Mantiksal/matematiksel zeka, bedensel/kinestetik zeka,
gorsel/uzamsal zeka, 6zedoniik/bireysel zeka, kisilerarasi/sosyal zeka, sozel/dilsel
zeka, miizikal zeka, doga zekasi.

Dersin islenisi:

1. Ogrenciler se¢mis olduklari aktivitelere goére gurup gurup oturtturulur,

2. Siniflandirma gurubu iiyeleri tarafindan hazirlanan siiflandirma tablosu duvara
asilir (doga zekasi),

3. Mantik gurubu iiyelerinin kendilerine sorulan sorular1 yanitlamalar istenir,

4. Ogrencilerin kisileraras1 yonlerini devreye sokmak amaciyla:

“Cocuklar 4 gilin once enfes bir ¢orba pisirdim. Corba su an mutfakta tezgahin
iizerinde. Canim bugiin hi¢ yemek pisirmek istemiyor eve gidince. En iyisi ben
bugiin o ¢orbay1 yiyeyim” diyerek 6grencilerin verecegi cevaplara odaklanilir,

- Ne olur i¢cersem?

- Siz hi¢ herhangi bir besinden zehirlendiniz mi?
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- Neler hissettiniz? sorulariyla 6grencilerin  6zedoniik zekalarinin
devreye girmesi saglanir.

5. Ogrencilerin endospor kavramini agiklamalari istenir,

6. Endospor taniminda gegen kotli ortam kosullarinin neler olabilecegi sorulur
(matematiksel/mantiksal zeka),

7.Mantiksal gurup elemanlarinca tahtaya c¢izilen ven semalar1 sinifca gozden
gecirilir,

8. Miizikal gurup iiyeleri sarkilarim1 sdylerken smifca sarki sozlerine (Appendix
M.4) dikkat edilir,

9.Gorsel gurup tiyeleri hazirlamis olduklar: tireme sekillerini kullanarak bu konuda
arkadaslarini bilgilendirir,

10.Kinestetik gurup iiyeleri hazirlayip getirdikleri modelleri kullanarak bakterilerde
iiremeyi anlatir,

11.Bakterilerin faydasiyla ilgili olarak 6grencilerin yazdigi metin canlandirilir
(kinestetik/bedensel zeka),

12.En son olarak sozel gurubu iiyelerince hazirlanan kare bulmaca (see Appendix

M.1.2) siifca ¢oziiliir.
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DERS PLANI 5:
Konu: Protista alemi

Siire: 40 dakika

Amag: Protista aleminde yer alan canlilarin yapilari, tiremeleri, biyolojik, ekonomik
Oonemi ve insan saglhigiyla iligkisini anlama

Davranislar:

1) Protista aleminde yer alan canlilara 6rnekler verme,

2) Bu canlilarin genel 6zelliklerini agiklama,

3) Protistalarin biyolojik, ekolojik 6nemini ve insan sagligiyla iligkilerini agiklama.
Kaynak ve Materyaller: Mikroskop, dere suyu, lam-lamel, ders kitabi, defter,
kalem, tahta, tebesir.

Hedeflenen zeka tiirleri: Mantiksal/matematiksel zeka, gorsel/uzamsal zeka,
0zedoniik/bireysel zeka, sdzel/dilsel zeka, doga zekasi.

Dersin islenisi:

1. Goniilli bir 6grencinin getirdigi (Appendix K.7) dere suyundan temin edilen bir
damla sudan hazirlanan preparatta, mikroskop araciligiyla protistalarin bulundugu
alan tespit edilir,

2. Ogrencilere protista aleminde yer alan bazi tek hiicreli organizmalari
mikroskopta gorecekleri sdylenir,

3. Mikroskopta gozlem yapmaya baslamadan oOnce, gordiikleri canlilart
tantyabilmelerinde yardimci olacagi inanciyla kitaplarinda yer alan protista
alemindeki canli organizmalarin sekillerini dikkatle incelemeleri istenir
(Gorsel/uzamsal zeka),

4. Ogrenciler sirayla tek tek mikroskop altindaki canli organizmalar1 izlerler
(Gorsel/uzamsal zeka),

5. Yerine oturan Ogrenci defterine gordiigli sekli sematize etmeye calisir
(Gorsel/uzamsal zeka) (see Appendix L.3.13),

6. Bu esnada Ogretmende tahtaya protista aleminde yer alan canlilarin genel
hatlariyla sekillerini ¢izer (Gorsel/uzamsal zeka),

7. Tim Ogrenciler gozlemlerini yaptiktan sonra, Ogrencilerin goézlemleri
degerlendirmeye katilarak bu canli organizmalarin genel 6zellikleri ¢ikarilir,

Ornegin: Bu canlilar gordiigiimiiz preparatimizi nasil hazirladik?
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O halde bu grup canlilar genel olarak nasil ortamlarda yasar diyebiliriz?
(Matematiksel/mantiksal zeka)

8. Ek olarak oglenanin kloroplasta sahip oldugu, plazmodyumdaki kontraktil
kofullarin ne ise yaradigi hakkinda bilgi verilir (Sozel/dilsel zeka),

9. Ogrencilerin bulmalar1 istenilen diger hususlar, bu gruptaki canlilarin hiicre
sayilari, hiire cesitleri ve genel olarak nasil iiredikleridir (Mantiksal/matematiksel
zeka),

10. Ardindan alglerin genel 6zellikleri aciklanir (S6zel/dilsel zeka),

11. Civik mantarlarin hiicre yapilart ve goriiniisleri hakkinda bilgi verilir
(Sozel/dilsel zeka),

12. Verilen bu bilgiler 151ginda dogada hi¢ civik mantar goriip gérmedikleri sorulur
(Gorsel/uzamsal zeka, doga zekasi),

13. Sapkali mantarlarin civik mantarlar grubunda olup olamayacagi sorulur
(Mantiksal/matematiksel zeka),

14. Ogrencilerin evlerinde basit bir deney diizenegi kurarak civik mantarlart
gozlemlemeleri istenir. Buna gore:

Bir kova su igerisine evde kullanilan temiz bir paspast koyup belirli bir siire
bekleyecekler ve ne kadar siire igerisinde ne gordiiklerini not edeceklerdir
(Gorsel/uzamsal zeka, doga zekasi, bedensel zeka).

15. Panoda yer alan protistalar hakkinda “bunlar1 biliyor musunuz?” adli kisim
(Appendix O) bir 6grenciye okutturularak 6grencilerin protistalarin biyolojk,
ekonomik 6nemini ve insan saghigiyla iliskilerini gérmeleri saglanir (S6zel/dilsel
zeka).

16. Isteyen 6grencilerin Amip hastaligiyla ilgili bilgiyi panodaki haberler kismindan

okuyabilecegi sOylenir (Sozel/dilsel zeka).
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DERS PLANI 6:
Konu: Mantarlar alemi

Siire: 40 dakika

Amag: Mantarlar aleminde yer alan canlilarin yapilari, biyolojik, ekonomik 6énemi
ve insan sagligiyla iliskisini anlama

Davranislar:

1) Mantarlarin genel yapilarini agiklama,

2) Mantar ¢esitlerini sdyleme,

3) Sapkali mantarlarin bitkilerden ayrilan temel 6zelliklerini ayirt etme,

4) Sapkali mantarlarin nasil ortamlarda yasadiklarini agiklama,

5) Kiiflerin hangi ortamlarda yasadiklarini sdyleme,

6) Kiiflerin genel 6zelliklerini soyleme,

7) Mayalarin nasil ortamlarda yasayabildiklerini sdyleme,

8) Mayalarin liremeleri i¢in ortam kosullarini sdyleme,

9) Mayalarin genel 6zelliklerini sdyleme,

10) Mantarlarin, kiiflerin ve mayalarin birbirinden farkli olan 6zelliklerini agiklama,
11) Mantarlarin biyolojik, ekonomik 6nemi ve insan sagligiyla iliskisini agiklama.
Kaynak ve Materyaller: balon, bira mayasi, 1lik su, seker, sise, kap, kiiflenmis
simit, “mantar-aga¢ sema”, “mayalar1 canlandiralim” c¢alisma kagidi, “kiif
olusturalim” galigma kagidi, defter, kalem.

Hedeflenen zeka tiirleri: Gorsel/uzamsal zeka, 6zedoniik/bireysel zeka, doga
zekasi, s6zel/dilsel zeka, mantiksal/matematiksel zeka.

Dersin islenisi:

1. Ogrencilere mantarlar aga¢ sema dagitilir (Appendix J.9),

2. Bu semalarin bugiinkii dersin sonunda bireysel olarak doldurulacagi sdylenir
(Gorsel/uzamsal zeka, 6zedoniik zeka),

3. Daha once 6grencilere dagitilmig olan “mayalari canlandiralim” deney diizenegi
(Appendix J.10), ogretmen tarafindan demonstrasyon yontemiyle uygulanir
(Gorsel/uzamsal zeka),

4. Hazirlanan diizenek beklemeye birakilir,

5. Bugiinkii konunun mantarlar alemi oldugu bu alemde sadece sapkalt mantarlarin

degil ayn1 zamanda, kiiflerin ve mayalarin bulundugu vurgulanir,
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6. Sinifca mantarlar aleminin gruplar1 olan, Sapkali mantarlar, Kiif mantarlar1 ve
Maya mantarlari hep birlikte ritim tutularak sdylenir (Miizikal/ritmik zeka),
7. Tim Ogrencilerin defterlerine bir papatya bir de mantar resmi ¢izmeleri istenir
(Gorsel/uzamsal zeka),
8. Ogrencilere aralarinda kiiltiir mantar1 toplayan olup olmadigi sorulur (Doga
zekasi, 6zedoniik zeka),
9. Neden mantar topladiklar1 ve tiim mantar tiirlerinin bu amagla toplanip
toplanamayacagi sorulur (Sozel/dilsel zeka),
10. Mantar toplayan 6grencilerden mantarlarin genel 6zellikleri hakkinda bilgi alinir
(Sozel/dilsel zeka),
11. Ogrencilerin arkadaglarinin deneyimleri ve ¢izmis olduklari resimleri goz
onlinde bulundurarak mantarlarla bitkiler arasindaki ayirt edici 6zellikleri
sOylemeleri istenir (Mantiksal/matematiksel zeka),
12. “Bol miktarda mantarin ve papatyanin bulundugu bir ortam diisliniin. Burada
50 adet papatyayr mi1 daha ¢abuk toplarsiniz yoksa 50 adet mantar1t mi1?” sorusu
sorulur (Gorsel/uzamsal zeka),
13. Eksik bilgiler tamamlanur.
14. Bir 6grencinin kendilerine dagitilan calisma kagitlarina gore hazirlayip sinifa
getirdigi kif ornegi (Appendix K.8) kullanilarak, 6grencilerden kiiflerin genel
yapist hakkinda bilgi istenir ,
15. Evde olusturmus olduklar1 kiifii hazirlayabilmek i¢in nasil bir ortam
hazirladiklarin1 baz alarak, kiiflerin nasil ortamlarda yasayabilecegini soylemeleri
istenir (Gorsel/uzamsal zeka, 6zedoniik zeka, sozel zeka),
16. “Mayalar1 canlandiralim” deneyine geri doniilerek, bu deneyde kullanilan
madde malzemeler, ortam kosullar1 ve deney sonuclar1 degerlendirilerek,

-mayalar nasil ortamlari tercih ediyorlar?

-hangi canlilik 6zelliklerine sahipler? sorularmma yanit bulmalari
saglanir (Mantiksal/matematiksel zeka).
17. Tim gruplar goz oniinde bulundurularak, mantarlar aleminin genel 6zellikleri
cikartilir ve dagitilan aga¢ semada eksik kalan hususlarin ev 6devi (Appendix K.9)

olarak hazirlanmasi istenir,
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18. Bugiinkii konuyla ilgili degerlendirme formlarmin (Appendix K.10)

doldurulmasi istenir.
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DERS PLANI 7:

Konu: Bitkiler alemi

Siire: 40+40=80 dakika

Amag: Bitkilerin siniflandirilmasini ve biyolojik, ekonomik 6nemlerini ve insan
sagligiyla iligkilerini anlama

Davranislar:

1. Bitkilerin genel 6zelliklerini sdyleme,

2. Bitkilerin ¢igeksiz bitkiler ve ¢igekli bitkiler olmak tizere ikiye ayrildiginm
sOyleme,

3. Cigeksiz bitkilerin damarsiz ¢igeksiz ve damarl cigeksiz bitkiler olmak tiizere
ikiye ayrildigini sdyleme,

4. Cigeksiz bitkilerin genel 6zelliklerini sdyleme,

5. Damarsiz bitkilere ve damarli bitkilere 6rnek verebilme,

6. Damarsiz bitkilerle damarl bitkilerin benzer 6zelliklerini s6yleme,

7. Damarsiz bitkilerle damarli bitkilerin farkli 6zelliklerini sdyleme,

8. Cicekli bitkilerin genel 6zeliklerini sdyleme,

9. Cigekli bitkilerin ac¢ik tohumlu ve kapali tohumlu bitkiler olmak iizere ikiye
ayrildigini séyleme,

10. Acik tohumlu bitkilerin 6zelliklerini s6yleme,

11. Agik tohumlu bitkilere dogadan 6rnekler verme,

12. Kapali tohumlu bitkilerin tek ¢enekli bitkiler ve ¢ift ¢enekli bitkiler olmak tizere
ikiye ayrildigini sdyleme,

13. Tek cenekli ve cift ¢cenekli bitkilerin genel 6zelliklerini sdyleme,

14. Tek cenekli ve cift ¢cenekli bitkiler arasindaki farkliliklar1 sdyleme,

15. Tek ¢enekli bitkilere dogadan 6rnekler verme,

16. Cift ¢enekli bitkilere dogadan 6rnekler verme,

17. Bir bitkinin 6zelliklerine bakarak hangi guruba ait oldugunu belirleme,

18. Bitkilerin hayatimizdaki yerini ve dnemini aciklama.

Kaynak ve Materyaller: 8er adet sticker, renkli dosya kagitlari, kursun kalem, 2
adet karton, smiflandirma kagitlari, cigeksiz-¢icekli bitkiler ve agik tohumlu
bitkiler-tek ¢enekli bitkiler ve ¢ift ¢cenekli bitkiler ven semalar1 ¢aligma kagitlari,
acik tohumlu-tek c¢enekli-¢ift ¢enekli bitkiler ven semast kartonlari, cesitli bitki
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resimleri, tahta, kalem, farkli bitki isimlerinin bulundugu gurup calisma kagidi,
gurup elemanlarinca hazirlanan gazete, dergi yazilar1 ve resimleri iceren panolar,
farkl bitki isimlerini igeren asetat.

Hedeflenen zeka tiirleri: Sosyal/kisilerarasi zeka, Gorsel/uzamsal zeka,
0zedoniik/bireysel zeka, doga zekast, mantiksal/matematiksel/zeka,
kinestetik/bedensel/zeka, sozel zeka.

Dersin islenisi:

1. Ders oncesinde sinifin duvarlar1 bitkiler gurubu elemanlarinca hazirlanan
panolarla donatilir (gérsel/uzamsal zeka, sosyal zeka, doga zekasi)

2. Her bir 6grenciye 8’er adet sticker ve bir adet renkli dosya kagidi (Appendix
J.11) verilir (Gorsel/uzamsal zeka),

3. Ogrencilere bu stickerlarin bitkileri siniflandirmak iizere kullanlacagi sdylenir,
4. Ogrencilerden ders siirecinde her bir stickera bir siniflandirma biriminin adini
kursun kalemle yazmalar1 istenir (Stickerlara baska kavramlar yazilmayacagi,
sadece alt guruplarin yazilacagi vurgulanir) (S6zel/dilsel zeka),

5. llk olarak bos kagida hep birlikte “Bitkiler” yazilir,

6. Ve Bitkilerin siniflandirilmasi konusuna giris yapilir,

7. Bitkiler gurubu elemanlarindan bitkilerin kaca ayrildigimi arkadaslarina
sOylemeleri istenir,

8. Siniftan ¢igeksiz bitkilere 6rnekler vermeleri istenir (Doga zekasi),

9. Cigeksiz bitkilerin tohumlarinin olmadig1 vurgulanir,

10. “Damar” kavramiyla ne kastedildigi, damarsiz ¢iceksiz bitkilerin suyu nasil
alabilecekleri, damarsiz cigeksiz bitkilerin iiremeleri, damarsiz ¢iceksiz bitkilerin
kok, govde ve yaprak yapilar1 gurup elemanlarina s6z hakki verilerek agiklattirilir,
11. Bitkiler gurubuna ¢igekli bitkilerin kaga ayrildigi sorulur,

12. Ogrencilerin agik tohumlu bitkilere dogadan rnekler vermeleri istenir (Doga
zekast),

13. Verilen 6rneklerin dogrulanmasi gurup elemanlarina yaptirilir,

14. Gurup elemanlarina kapali tohumlu bitkilerin kaca ayrildig: sorulur,

15. Cenek kavrami 6gretmen tarafindan agiklanir,

16. Tek ceneklilerin ve ¢ift ¢eneklilerin 6zellikleri gurup elemanlar1 tarafindan

sOylenir,
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17. Ogrencilerden tek ¢enekli ve cift ¢enekli bitkilere drnekler vermeleri istenir
(Doga zekast),

18. Ogrencilere stickerlarm uygun sekilde yerlestirmeleri igin zaman taninir (see
Figure L.5.9 and Appendix M.8.2) (Doga zekasi, Matematiksel/mantiksal zeka),

19. Cigeksiz Bitkileri temsil eden bos kartonlardan biri gurup elemanlar tarafindan
tahtanin sol tarafindaki duvara, cicekli bitkileri temsil eden diger karton ise
tahtanin sag tarafindaki duvara yapistirilir (Gorsel/uzamsal zeka),

20. “Damarsiz Ciceksiz Bitkiler”, “Damarli Ciceksiz Bitkiler”, “ A¢ik Tohumlu
Bitkiler”, “Tek Cenekli Bitkiler”, “Cift Cenekli Bitkiler” kagitlar1 (Figure L.3.10)
bitkiler gurubu tarafindan uygun sirayla yapistirilir (Bedensel zeka),

21. Ogrencilerin tahtadaki kartonlarla kendi kagitlarin1 kontrol etmeleri, hatalart
varsa gerekli diizeltmeleri yapmalari istenir,

22. “Damarsiz-Damarl Ciceksiz Bitki” ve “Ac¢ik tohumlu-tek ¢enekli-¢ift ¢enekli
bitkiler” Ven semalar1 calisma kagitlar1 6grencilere dagitilir (Appendix J.12).
(Gorsel/uzamsal zeka),

23. Ogrencilerin &ncelikle damarsiz ve damarli cigeksiz bitkilerin ortak ve farkli
ozelliklerini kendilerine dagitilan bu semalara uygun sekilde yerlestirmeleri istenir
(silinebilir kalem kullanmaya dikkat edilir) (Mantiksal/matematiksel zeka),

24. “Damarsiz-Damarli Ciceksiz Bitki” bitkiler kiimelerini igeren ven sema
kartonlar1 tahtaya asilir (Gorsel/uzamsal zeka),

25. Bu guruptaki bitkilerin ortak ve farkli 6zellikleri 6grenciler araciligryla uygun
sekilde yerlestirilir (Gorsel uzamsal zeka),

26. Ardindan 6grencilerin acik tohumlu bitkiler, tek ¢enekli bitkiler ve ¢ift ¢genekli
bitkilerin ortak ve farkli 6zelliklerini kendilerine dagitilan bu semalara uygun
sekilde yerlestirmeleri istenir (silinebilir kalem kullanmaya dikkat edilir)
(Mantiksal/matematiksel zeka),

27. Acik tohumlu bitkiler, tek ¢enekli bitkiler ve cift ¢enekli bitkiler kiimelerini
iceren ven semalar1 kartonlar1 tahtaya asilir (Gorsel/uzamsal zeka),

28. Bu guruptaki bitkilerin ortak ve farkli 6zellikleri 6grenciler araciligryla uygun

sekilde yerlestirilir (Gorsel uzamsal zeka),
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29. Simif damarsiz ¢igeksiz bitkiler, damarh ¢igeksiz bitkiler, acik tohumlu bitkiler,
tek cenekli bitkiler ve cift g¢enekli bitkiler olmak iizere 5 guruba ayrilir
(Sosyal/kisilerarasi zeka),

30. Her bir guruba tizerinde farkli bitki isimleri yazili kartlar verilir (see Appendix
J.13),

31. Ogrencilerden kendi guruplarina ait olan bitkileri segerek daire igerisine
almalar1 istenir (Mantiksal/matematiksel zeka, doga zekasi),

32. Ogrencilerin dzelliklerini hatirlayamadiklar: bitkileri dzellikle govde,yaprak ve
cicek yapilarimi inceleyerek rahatlikla siniflandirabilmeleri igin, tahtaya bu
bitkilerin resimleri (Figure J.13.1) yapistirilir (Gorsel/uzamsal zeka),
33.0grencilerin kendi guruplarindaki bitkileri segerken tahtadaki resimlerden
faydalanabilecekleri vurgulanir,

34. 10 dakika sonra 6grenciler gurup gurup tahtaya gelerek, sectikleri bitkileri sinif
arkadaglarina okurlar, neden sectiklerini acgiklarlar ve daha dnce bitkiler gurubunca
diizenlenen siniflandirma kartonlarinda uygun yerlere bu bitkilerin resimlerini
yerlestirirler (Kinestetik/Bedensel zeka),

35. Ardindan o&gretmen ogrencilere belirli guruptaki bitkilerin 6zelliklerini
sOyleyecegini ve eger soyledigi ozellik kendi dahil olduklari guruba uygunsa
gurupca ayaga kalkacaklarini soyler,

36. Swrasiyla  Cigeksiz bitkilerin,

Cigekli bitkilerin,

Damarli bitkilerin,

Kapali tohumlu bitkilerin,

Tohumlu bitkilerin,

Dolalmagi  goriilen  bitkilerin - ayaga kalkmasi istenir (see Figure L.5.8)
(Kinestetik/Bedensel zeka),

37. Bu arada ayaga kalkan 6grencilerin hangi gurubu temsil ettiklerini sdylemeleri
istenir (Sozel zeka).

38. Farkli bitki isimlerini igeren asetat (Appendix J.14) yansitilarak 6grencilerin
gurupea bu bitkilerin kullanim alanlarini tespit etmeleri istenir (sosyal/kisilerarasi
zeka),

39. Sinifta en fazla hangi gurubun kullanim alani buldugu tespit edilir,
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40. En fazla kullanim alan1 bulan gurubun bulduklar1 kullanim alanlarini sirasiyla
sOylemeleri istenir (sozel zeka),

41. Diger guruplarda farkli kullanim alan1 mevcut ise eklenir,

42. Ogretmen tarafindan eksik goriilen hususlar tamamlanir.

43. Bitkiler alemiyle ilgili olarak dagitilan degerlendirme formlarinin (Appendix

K.11) evde doldurulmasi istenir
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DERS PLANI 8:
Konu: Hayvanlar alemi

Siire: 40+40=80 dakika

Amag: Hayvanlarin smiflandirilmasini ve biyolojik, ekonomik énemlerini ve insan
saghgiyla iligkilerini anlama.

Davranislar:

1. Hayvanlar aleminin omurgasizlar ve omurgalilar subesi olmak iizere ikiye
ayrildigini sdyleme,

2. Omurgasizlar subesinin siniflarin1  basitten komplekse dogru siingerler,
sOlenterler, solucanlar, eklembacaklilar, yumusakcalar, ve derisi dikenliler olarak
siralama,

3. Omurgasizlar subesine ait her bir sinifin genel 6zelliklerini agiklama,

4. Omurgasizlar subesine ait her bir sinifa dogadan 6rnek canlilar gésterme,

5. Omurgalilar subesinin siniflarini basitten komplekse dogru baliklar, kurbagalar,
stiriingenler, kuslar ve memeliler olarak siralama,

6. Omurgalilar subesine ait her bir sinifin genel 6zelliklerini agiklama,

7. Omurgalilar subesine ait her bir sinifa dogadan 6rnek canlilar gosterme,

8. Bir hayvanin 6zelliklerine bakarak hangi sinifa ve hangi subeye ait oldugunu
belirleme,

9. Hayvanlarin hayatimizdaki yerini ve 6nemini agiklama,

10. Bir canlinin 6zelliklerine bakarak hangi aleme ait oldugunu belirleme,

11. Ulkemizin biyolojik zenginliklere sahip olmasinin sebeplerini 6rneklerle
aciklama,

12. Ulkemizin biyolojik zenginlikler agisindan énemini agiklama,

13. Ulkemizin sahip oldugu biyolojik zenginliklerin ni¢in korunmasi gerektigini
aciklama.

Kaynak ve Materyaller: ders kitabi, asetatlar, tepegdz, oOrlimcek ag1 pano,
omurgasiz hayvan modelleri, gurubun getirmis oldugu hayvan o6rnekleri, yine gurup
elemanlarinin  hazirlamis olduklar1 hayvanlar ve biyolojik ¢esitlilik panolari,
calisma kagidi, kursun kalem, her biri yuvarlak kesilmis 7 adet karton, toplu igne,
omurgasiz hayvanlar siniflandirma tablosu caligma kagidi, hikaye, karikatiirler,

numaralandirmali ve siralamali siniflandirma tablosu.
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Hedeflenen zeka tiirleri: Sosyal/kisileraras1 zeka, Gorsel/uzamsal zeka,
0zedontik/bireysel zeka, doga zekasi, mantiksal/matematiksel/zeka,
kinestetik/bedensel/zeka, miizikal zeka, sozel zeka.

Dersin islenisi:

1.Ders oOncesinde sinifin duvarlar1 gurup elemanlarinca hazirlanan panolarla
donatilir,

2. Su ana kadar hangi alemlerin islendigi basitten komplekse dogru ritmik olarak
ogrencilere siralattirilir (Miizikal zeka),

3. Bugiinkii konunun son alem olan hayvanlar alemi oldugu vurgulanarak,
ogrencilerin kendilerine dagitilan kagitlara “ne biliyorum?”, biraz bosluk birakarak
“ne Ogrenmek istiyorum?”, ve yine esit oranda bosluk birakarak “ne 6grendim?”
(6zedoniik zeka) yazmalart istenir,

4. Ogrencilere “ne biliyorum?” ve “ne Ogrenmek istiyorum?” siitunlarimni
doldurmalari i¢in belirli bir siire verilir,

5. Son siitunun konu bitiminde doldurulacag: vurgulanir,

6. Hayvanlar aleminin smiflandirilmasinda 6zellikle ‘“hayvanlar alemi” gurup
elemanlarinin 6n plana ¢ikarilmasina dikkat edilir,

7. Omurgasizlar gurubu Ogrencileri tarafindan hazirlanan “Oriimcek ag” tahtaya
asilarak sirasiyla omurgasizlar subesinin siniflart sinifca okunur,

8. Stingerlerin yapis1 hakkinda ¢ok genel bilgi verilir,

9. Solenterlere 0zgii canli organizma resimleri asetat araciligiyla Ogrencilere
gosterilir (Gorsel/uzamsal zeka),

10.Bunlardan hangilerini giinliik hayatlarinda gordiikleri sorulur ve varsa
baslarindan gegen ilging olaylara yer verilerek bu smiftaki canlilarin genel
ozellikleri ¢ikartilir (Ozeddniik zeka),

11.“Yuvarlak solucanlar, .. renkli dantel ipligine benzer.

“Yumusakealar solunga¢ solunumu yapar. Cilnkli................cooeoiiiiiiiiiiinn
ifadeleri O0grenciler tarafindan tamamlanir, ve solucanlar ile yumusakgalarin genel
ozellikleri ¢ikartilir (Matematiksel/mantiksal zeka),

12. Eklembacaklilara gelindiginde bu alana asilan omurgasiz hayvan modellerini

iceren siirpriz paket agilir, icerisinde yer alan hayvan modellerini (see Figure L.2.6)
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iceren 4 paket c¢ikarilarak her bir guruba birer paket ve simiflandirma tablosu
(Appendix J.17) verilir,
13. Her bir 6grenciye omurgasiz hayvanlar siniflandirma tablosu dagitilir,
14. Ogrencilerin guruplarina verilen pakette yer alan hayvanlar1 gurupca
incelemeleri istenir (Gorsel/uzamsal, bedensel/kinestetik zeka),
Ogrencilerin cevap verecegi sorular,

Bu organizmalar hangi alemde/alemlerde yer almaktadir?

Bu organizmalar hangi sube/subeler igerisindedir?

Bu organizmalar hangi siifi/siniflar1 temsil etmektedir?

Bu organizmalar hangi 6zelliklerine gore birbirinden ayrilmaktadir?
Bu sorularin cevaplarma gore Ogrencilerin her bir hayvanin ismini kendilerine
dagitilan siniflandirma tablosunda uygun alana yerlestirmeleri istenir (Doga zekasi),
15. Dogadan baz1 eklembacakli Ornekleri verilerek hangi guruba girebilecegi
ogrencilere sorulur (Matematiksel/mantiksal, doga zekasi),
16. Bocekleri ve oOrlimcekleri igeren bir asetat (Appendix 1)  Ogrencilere
gosterilerek boceklerle ortimcekler arasindaki temel farklilifi net olarak
algilamalar1 saglanir (Gorsel/uzamsal zeka),
17. Omurgasiz hayvanlarla ilgili karikatiirler (Appendix J.18) projektorle yansitilir
(Gorsel/uzamsal zeka),
18. Ogrencilerin bu karikatiirleri 6grendikleri bilgileri degerlendirerek incelemeleri
istenir (Matematiksel/mantiksal zeka),
19. Gurubun diger hazirliklarina (Appendix M.1.3, M.2.3, M.3.3, M.3.4, M.4.2 ) yer
verilir,
20. Sinif 4 guruba ayrilir,
21. Tahtaya her bir guruba 6zgii omurgasiz hayvanlarin isimleri yazilir (Appendix
J.19),
22. Ogrencilerin gurupca evde kesip getirdikleri daire seklindeki kagitlar
(Bedensel/kinestetik zeka) iizerine bu hayvan isimlerini ve hangi sinifa ait oldugunu
yazmalart istenir,
23. Yazma iglemi bittikten sonra bu kagitlarin basitten komplekse dogru siralanmasi
ve birbirine toplu ignelerle baglanmasi istenir (Figure L.5.10) (Doga zekasi,

matematiksel/mantiksal zeka),
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24. Omurgasiz hayvanlarla ilgili hikaye (Appendix J.20) okunur (S6zel/dilsel zeka),
25. Hikayede gecen hayvan isimlerinin omurgasizlar tablosuna yerlestirilmesi
istenir (Doga zekasi, matematiksel/mantiksal zeka).

26. Gurubun hazirladigr smiflandirma posteri kullanilarak omurgali hayvanlar
basitten komplekse dogru siralanir (S6zel/dilsel zeka),

27. Her bir sinif hakkinda genel bilgi verilir,

28. Hayvanlarin siniflandirma tablosu (Appendix J.21)dgrencilere dagitilir,

29. Tek baslarma ya da arkadaslartyla birlikte bu tabloda yer alan guruplar
siralamalari istenir (Doga zekasi, matematiksel/mantiksal zeka),

30. Dogru siralama verilir,

31. Tim o6grencilerin diizeltme yapip yapmadiklarini kontrol etmek amaciyla hep
birlikte sirayla okunur (Miizikal/ritmik zeka),

32. Ev o6devi olarak tablonun iizerinde yer alan resimlerin (see Appendix M.8.4)
kesilerek uygun yerlere yapistirilmasi istenir (Bedensel/kinestetik zeka),

33. Karikatiir balonlarmi (Appendix J. 22) hayvanlarin 6zelliklerini kullanarak
doldurmalart istenir (Gorsel/uzamsal zeka),

34. Bir haftalik siire icerisinde gurup elemanlarinca hazirlanan posterlerin
incelenerek Tiirkiye nin biyolojik zenginligi hakkinda duygu ve diisiincelerini ifade

eden birer yazi yazilacagi sdylenir (Sozel/dilsel zeka).
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APPENDIX I

SOME OF THE PROJECTS USED IN MIBG

Deney Gurubunda Kullanilan Bazi Asetat Ornekleri

Homolog and Analog Organs

ACIKLAMA:

Asagida bazi homolog ve analog organlar yer almaktadir.
Sizce analog organlar ne tip organlar1 ifade ediyor olabilir?

Balik solungaclari, midyenin solungaglari analog
Atin 0n bacagi, kusun kanadi homolog
Bocek kanadi, kus kanadi analog
Balinanin yiizgeci, insanin kolu homolog
Kus kanadi, kelebek kanadi analog
Balik pulu, insan disi homolog
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Mollusca

Yumusakcalar
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Insects and Spiders

Bocekler ve Oriimcekler
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APPENDIX J

ACTIVITIES

J.1 Find the Rule

Kurali Bul

Asagida verilen organlar belli bir kurala gore dizilmistir. Bu kuralin ne oldugunu
bularak Yilanin pullari, kuslarin tiiyleri/ Kedi bacagi, sinek bacagi ve Yarasa kanadi,

kelebek kanadinin hangi sirayla yerlestirilmesi gerektigini bulun (Sayisal zeka).

e  Balik pulu, insan disi

e  Baligin solungaglari, midyenin solungaglari

e Balinanin yiizgeci, insanin kolu
e  Bocek kanadi, kus kanad
e  Kus kanadi, kelebek kanad1

e Atin 6n bacagi, kusun kanadi
e Kedi bacagi, sinek bacagi
e  Yarasa kanadi, kelebek kanadi

e  Kus kanadi, sinek kanadi

e  Baligin 6n ylizgeci, kus kanadi
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J. 2 The classification units cards

Siniflandirma Birimleri Kartlari

Aile
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J.3 The Classification Units Table

Siniflandirma Birimleri Tablosu

Asagida verilen hayvan isimlerini dikkatle inceleyerek ait olduklar1 siniflandirma
birimlerine yerlestiriniz.

Cita, Yengecg, Timsah, Balina, Kopek, Kanguru, Horoz, Kurt, Alabalik, Fil, Kedi,
Denizyildizi, Aslan

SINIFLANDIRMA
BiRIMLERI

CANLI ORGANIiZMALAR

ALEM

Hayvanlar

(Animalia)

SUBE

Omurgalilar

(Chordata)

SINIF

Memeliler

(Mammalia)

TAKIM

Etgiller

(Carnivora)

AILE

Kedigiler
(Felicidae)

CINS

Aslanlar

(Felis leo)

TUR

Cita
(Felis cheetah)

Cita
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J.4 The Classification Pyramid

Smiflandirma Piramidi

Memeller

‘ o |
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J.5 Questions about the diversity and classification of Living Organisms

Canhlarin Cesitliligi ve Simiflandirilmasi ile Tlgili Sorular

1) Asagidaki giftlerden hangisi homolog organlardan degildir?

A) balinanin yiizgeci- insanin kolu
B) kusun kanadi- kelebek kanadi
C) atin 6n bacagi- kusun kanadi
D) balik pulu- insan disi

E) yilan pulu- kus tiiyii

2) Bir sube igerisine giren siniflar i¢in asagidakilerden hangisi soylenebilir?

A) bacak sayilar1 aynidir

B) beslenme sekilleri aynidir
C) ayn1 renge sahiptirler

D) viicut sekilleri farklidir

E) subelerin ortak 6zelliklerine sahiptir

3) Quercus rubra adindaki canli organizmanin en yakin akrabasi asagidakilerden

hangisidir?

A) Brasella rubra
B) Quercus alba
C) Cortex quercus

D) Rhototorula rubra

4) Asagidaki sistematik birimlerinden hangisi diger dordiinii i¢ine alir?

A) Irk B) Aile C) Sube D) Tiir E) Takim
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5) Asagidaki smiflandirma birimlerinden hangisinde canli birey sayisi en fazla ve

ortak o0zellik en az olandir?

A) Canis lupus tiiriinde
B) Kopek cinsinde

C) Kedigiller ailesinde
D) Etgiller takiminda

E) Memeliler sinifinda
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J.6 “We are the Viruses” Song

“Biz Biz Viriisleriz Biz” Sarkisi

“Biz biz tiniversiteliyiz biz” reklam miizigine uyarlanan sarki s6zlerimize ¢alisalim

ki derste hep birlikte soyleyebilelim.

=T FCa
L3

J‘}fj

Biz biz viriisleriz biz
Sizsiz bir hi¢iz biz
Bakteri, bitki, hayvan olmasa
Yasayamazdik biz bu diinyada
Yok ki enzimimiz
Zorunlu parazitleriz

Jddd Jd dd Js
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J.7 Reproduction of a bacteriofage

Bir bakteriyofajin iiremesi

Asagida bir bakteriyofajin liremesi karisik sirada verilmistir. Her bir resmi
kesiniz. Resimler lizerine viriis ve bakterilere 6zgii kisimlarin isimlerini yaziniz. Bir
bakteriyofajin iiremesindeki siralamay: diisiinerek sizlere dagitilan renkli dosya

kagitlari iizerine diizgiin bir sekilde yapistiriniz.
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J. 8 Location of Different Types of Viruses in Human Body

Farkh Viriislerin insan Viicudunda Yerlesim Alanlar:

Aciklama: Asagida verilen tabloda her bir hastalik etkeni viriisiin viicuda yerlesmis

oldugu alana (X) koyunuz.

Hastahk adi

Yerlesim Cocuk | Cigek | Kizamik | Sigil Kuduz Grip Aids Nezle

Alam Felci | viriisi viriisii viriisii viriisii virisii | viriisit | virisi

Beyin

Akyuvarlar
(Tlenfosit)

Deri

Omurilik

Ust solunum

yollar1

Bitki ve hayvan viriisleri bir canlidan diger canliya hangi yollarla taginmaktadir?
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J. 9 Tree Diagram about the Fungi Kingdom

Mantarlar Alemi ile ilgili Agac Sema

Mantarlar alemi hakkinda bugiin 6grendiklerinizi aga¢ semaya yerlestiriniz.

Bitkilerden farkh olan
ozellikleri

Cesitleri

N\

Uremeleri \

Beslenme sekilleri

Ekonomik
onemleri

Biyolojik
onemleri

\

Insan saghqiile

iligkisi
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J.10 “Let’s Revive the Yeasts” Experiment

“Mayalar1 Canlandiralm” Deneyi

Mikroplar yalmzea mikroskop
altinda g@rebileceginiz ufactk
canlilardir. Salmonella benzeri
baz mikroplar tehlikeli
hastaliklara yal acarlar,

Fakat bazilan da -maya gibi-

viyecek yapumnda gok
onemlidirler. Buradaki
denevlerde hir bakkaldan
satm alabileceginiz kuru maya
kullanacaiiiz. Size 30 gram
kadan yetecektir.

TUBITAK POPULER BILiM KiTAPLARINDAN FERYAL HALATCI TARAFINDAN
TURKCEYE CEVRILEN JANE BINGHAM’A AIT BILIMSEL DENEYLER KiTABINDAN

ALINMISTIR.
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J. 11 Classification of Plants

Bitkilerin Simiflandirilmasi

Ders siirecinde sizlere dagitilan her bir sticker {izerine bir siniflandirma birimini

kursun kalemle yaziniz.

BITKILER CICEKSIZ CICEKLI
BITKIiLER BITKIiLER
Damarsiz Damarh Agik
Ciceksiz Ciceksiz Tohumlu
Bitkiler Bitkiler Bitkiler
Kapah Tek cenekli Cift cenekli
Tohumlu Bitkiler Bitkiler
Bitkiler

Stickerlara yazdiginiz smiflandirma birimlerini basitten komplekse dogru

siralaymiz
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J.12 Unflowering Plants Venn Diagram

Ciceksiz Bitkiler Ven Semalar

Damarl
Ciceksiz Bitkiler

Damarsiz
Ciceksiz Bitkiler

Flowering Plants Venn Diagram

Cicekli Bitkiler Ven Semalar

Atk Tohumlu
Eitleiler

it Ceneldi Bitlaler
Tek Cenekl Bitkaler
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J.13 Selection of the Plants Included in Your Group

Gurubunuza Dahil Olabilecek Bitkilerin Secimi

Verilen bitki isimlerinden kendi gurubunuza ait olan bitkileri segerek daire igerisine

aliniz.

Ardig egreltiotu limon
at kuyrugu thlamur mor
ayrik otu karadut servi
ceviz karayosunu sOgiit
ciger otu koknar zeytin
Cam ladin sedir

Gurubunuza 6zgii bitkileri kok, govde ve yapraklarina gore inceleyebilmeniz icin

tahtaya asilmig olan bitki resimlerinden faydalanabilirsiniz
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ARDIC

Dlgun kazalak

JSunipenis sop,

KARADUT

Merus nigra

Abies spp.

LIMHON

SEDIR,

o Caars fbani
Citrus limonia

rErmianica

Figure J.13.1 The Plant Pictures pasted on the Board
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SERVI

Figure J.13.1 (continued)
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J.14 Biological, Economic Importance of the plants

Bitkilerin Kullanim Alanlari

Bugday, Zeytin, Aycicegi, Pamuk, Soya Fasulyesi, yer fistig1, cay, ithlamur, nane,

egreltiotu, yulaf, pamuk, keten, kenevir, giil, limon, leylak, ¢am, nane, kekik.

Yukarida giinliik hayatimizda kullanilan bitkilerden sadece bir kaginin adi
verilmistir. Bu bitkileri inceleyerek bitkilerin gilinliik hayatimizda hangi alanlarda

kullanildiklarini bulalim.
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J.15 KWL (What do I KNOW, what do I WANT to learn, What Il LEARNED)

Ne BILTYORUM, Ne 6grenmek iISTTYORUM, Ne OGRENDIM (BiO)

Sevgili Ogrenciler liitfen sizlere dagitilan kagitlar {izerine Oncelikle hayvanlar
alemiyle ilgili olarak neler bildiginizi, ardindan bu konuda neler &grenmek

istediginizi yaziniz. Dersimizin bitiminde ise bu derste neler 6grendiginizi

yazacaksiniz.
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J.16 Spider Map

Oriimcek harita

Bir karton {izerinde simif arkadaslariiz i¢in omurgasiz  hayvanlarin

siniflandirilmasini gosteren asagidaki gibi bir 6riimcek harita olusturunuz:

=\
~
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J.17 Observation of the Invertebrate Animal Models

Omurgasiz Hayvan Modellerinin Incelenmesi

Sevgili 6grenciler,

Gurupga sizlere verilen hayvan modellerini inceleyerek gbzlem sorularin
yanitlaymiz ve bu hayvanlarin isimlerini  omurgasizlar subesi smiflandirma

tablosunda uygun yerlere yerlestiriniz.

Gozlem sorular::
¢ Bu organizmalar hangi alemde incenebilir?
e Subeleri hakkinda yorum yapabilir misiniz?
e Bacaklar1 var m1?
e Antenleri var m1?
e Hangi siniflar mevcut? Bu 2 sinifin benzer ve birbirinden farkli olan temel
ozellikleri nelerdir?

e Alt siniflara ayirmamiz miimkiin mii? Bu ayrimi neye gore yaptiniz?

Hayvanlar Alemi

Omurgasizlar Subesi

Siingerler Solenterler Solucanlar Yumusakgalar Eklembacaklilar Derisidikenliler

Y |Yu |H B|O|K|C

Y: Yassi solucanlar

Yu: Yuvarlak solucanlar
H: Halkal1 solucanlar

B: Bocekler

O: Oriimcekler

K: Kabuklular

C: Cok ayaklilar
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J.18 Is there an Error in These Cartoons?

Bu Karikatiirlerde bir Hata var m?

TOPRAK SOLUCANININ TOPRAK SOLUCANINA SAKASI

izli Onden yaklasiyo
0 ] (- akihim

I

KIRKAYAGIN DRAMI
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MINIiK KARINCALARIN KORKULU RUYASI

. Adina ayakkagl
dedikleri gu silak
sayesinde onlart | .
yenmemiz imkansiz.| .
Kisaca dirnyanin |-
hakiml onlar..

“
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J.19 Information Chains

Bilgi Zincirleri

Sevgili 6grenciler:

» Size verilen gurup numarasindaki canli organizmalarin isimlerini tek tek
daire seklinde kesmis oldugunuz kartonlarinizin iizerine yaziniz,

» Her bir canli organizmanin arka sayfasina hangi smifta yer aldiklarini
yaziniz

» Bu smifin genel 6zelliklerini not ediniz

» Bu o0zellikleri kullanarak gurubunuza 0zgii canli organizmalar1 basitten
komplekse dogru siralayiniz

» Kagitlarinizi uygun siraya soktuktan sonra toplu igneyle birbirlerine

ekleyerek bilgi zincirlerinizi olusturunuz.

1 Nolu gurup 2 Nolu gurup 3 Nolu gurup 4 Nolu gurup
elemanlarina ait elemanlarina ait elemanlarina ait elemanlarina
omurgasiz omurgasiz omurgasiz ait omurgasiz
hayvanlar hayvanlar hayvanlar hayvanlar
Stinger Stinger Stinger Stinger
Deniz yildiz1 Mercan Hidra Deniz anast
Deniz anasi Kil kurdu Deniz kestanesi Miirekkep
baligi
Salyangoz Ahtapot Midye Toprak
solucani
Planarya Ugur bocegi Peygamber devesi | Karides
Oriimcek Deniz hiyar1 Toprak solucani Deniz
kestanesi
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J.20 The Story of the Little Horse Mackerel

Okuma parc¢asi: “Kiiciik Istavrit”

Sevgili 6grenciler,

“Kiigiik istavrit” isimli hikayeyi dikkatle dinleyiniz. Par¢ada gegen
omurgasiz hayvan isimlerini not alarak, bu hayvanlar1 17 nolu Aktivitede sizlere
dagitilmig olan “Omurgasizlar subesi siniflandirma tablosu”nda uygun olan yerlere

yerlestiriniz.

KUCUK ISTAVRIT

Kiigiik istavrit yiyecek bir sey sanip hizla atildi ¢apariye.
Once miithis bir ac1 duydu dudaginda,
Gilimbiir giimbiir oldu yiiregi.

Aslinda hep merak etmisti

Denizlerin ustiindi,

Neye benzerdi acep gokyiizii.

Bir yanda 6liim korkusu,

"Dudagi yariklar" denir, sanshdir onlar,
Hani goriip de gokyiiziind,

Insani oltadan son anda kurtulanlar.

Ne care balik¢inin parmaklart hoyratga kavradi onu.
Kiigiik istavrit anladi, yolun sonu!

Koca denizlere sigmazdi yiiregi.

Oysa simdi yiizerken,

Cansiz uzanivermis dostlarina degiyordu minik yiizgeci.
Insanlar gelip gectiler oniinden,

Bir kedi yalanarak bakt1 goziiniin igine,
Yavagca karardi diinya,

Basi da doniiyordu.

Son bir kez diisiindii derin maviyi,

Beyaz mercani, yanpiri yanpiri yiiriiyen yengeci,
Herbirinin iginde hazine gizli midyeleri,

bir de yesil yosununu.

Iste tam o anda egilip aldim onu.

Yiiriidiim deniz kenarina.

Bir opiiciik kondurdum basina.

iki damla gdzyasindan ibaret,

Sade bir torenle

Saldim denizin sularma.

Bir an dylece baka-kaldi,

Sonra sevingle dibe dald1.

Gitti,tiim kederimi sokiip atarak.

Tesekkiirli de ihmal etmemisti,

Bir kag degerli pulunu

Elime avuglarima birakarak.

Balik¢1 ve kedi sagkin baktilar yiiziime,
Sorar gibiydiler neden yaptin bunu niye?
Bir giin dedim

Bulursam kendimi

Yesil legendeki kiigiik istavrit kadar garesiz,
Son ana kadar hep bir umudum olsun diye.
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J.21 Classification of the Animals

Hayvanlarin Siniflandirilmasi

emehler Salenterler Tkivagamlilar Tumugakcalar Densidilentiler
Siringetler Singerler Euglar Piahielas
Solucanlar Ellembacalklilar
Tasst Yuwarlak Hallah Boceller  Orimcekler FKabuklular  Cok ayakllar

Tukanda Hayvanlar alemine ait Omurgallar ve Omurgasizlar subesing ait smiflan basitten komplekze
dogru 1den 1le dogru numaralandmime.

Yukarida verilen hayvanlari, yukaridaki kategorilere ayiriniz.
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J. 22 Fill in the Speaking Balloons

Konusma Balonlarim1 Doldurunuz

Kirpi ile deniz yildiz1 ne diisiliniiyor acaba?
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Bilge baykus yavru fok ile yarasaya ne anlatiyor acaba?
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APPENDIX K

HOMEWORK-SHEET

Ev Odevleri

K.1

Polisakkaritler (nisasta, glikojen, seliiloz), yaglar (doymus, doymamais), proteinler
(hayvansal ve bitkisel proteinler), vitaminler, niikleik asitler, hiicre (hiicre duvari,

prokaryot& oOkaryot hiicre), mitoz ve mayoz boliinme

Daha onceki tinitelerimizde gordiigiimiiz bu kavramlarin “ Canlilarin Cesitliligi’yle
nasil bir baglantis1 vardir?
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K. 2 The Objectives of the Unit Given to the Students at the Beginning of the
Study in order to Check the Missing Parts of Themselves

Ogrencilerin Isledigimiz Konulardan Anlayamadiklar1 Yerleri Uzerine

Isaretlemeleri Icin Dagitilan Uniteye Ozgii Konu Bashklar

CANLILARIN CESITLILiIGi VE SINIFLANDIRILMASI
iinitesinde neler égrenecegiz?

SINIFLANDIRMA ve TAKSANOMI

Neden siiflandirmaya ihtiya¢ duyulmustur?

Canlilarin siniflandirilmasinda neler esas alinmaktadir?

Ampirik ve bilimsel siniflandirma arasindaki farkliliklar nelerdir?
Homolog ve analog organlar nelerdir?

Binomial (ikili) adlandirma nedir?

Siniflandirmada kullanilan basamaklar nasil siralanir?

N kR

Bu basamaklarin birey sayis1 ve ortak 6zellikleri arasinda nasil bir baglanti

kurulabilir?
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10.

11

14.
15.

16.
17.
18.
19.

20.
21.
22.

23.
24.
25.

VIRUSLER

Virtislerin genel 6zellikleri nelerdir?
Viriislerin neden oldugu belli basli hastaliklar hangileridir?

Viriis ¢esitleri nelerdir?

. Viriisler hangi yollarla bulasir?
12.
13.

Viriisler hiicre icerisinde nasil ¢gogalir?

Virislerle insan saglig1 arasinda nasil bir iliski s6z konusudur?

CANLILAR ALEMIi

Canlilar alemi kaca ayrilir?

Bu alemlerden prokaryot ve dkaryot olanlar hangileridir?

MONERA

Monera aleminden mavi yesil alglerin genel 6zellikleri nelerdir?
Bakterilerin genel 6zellikleri nelerdir?
Bakteriler ¢esitli 6zelliklerine gore nasil gruplandirilabilir?

Bakterilerin biyolojik, ekonomik énemi ve insan sagligiyla iliskisi nelerdir?

PROTISTA

Protista aleminin genel 6zellikleri nelerdir?
Protista cesitleri nelerdir?

Protistalarin biyolojik, ekonomik dnemi ve insan sagligiyla iliskisi nelerdir?

MANTARLAR

Mantarlarin genel 6zellikleri nelerdir?
Mantar cesitleri ve bunlarin 6zellikleri nelerdir?

Mantarlarin biyolojik, ekonomik 6nemi ve insan sagligiyla iligkisi nelerdir?
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26.
27.
28.

29.
30.
31.

32.
33.

BITKIiLER

Bitkilerin genel 6zellikleri nelerdir?
Bitkilerin ¢esitleri ve bunlarin 6zellikleri nelerdir?

Bitkilerin biyolojik, ekonomik dnemi ve insan sagligiyla iliskisi nelerdir?

HAYVANLAR

Omurgasiz hayvanlarin 6zellikleri nelerdir?
Omurgali hayvanlarin 6zellikleri nelerdir?

Hayvanlarin biyolojik, ekonomik 6nemi ve insan sagligiyla iligkisi nelerdir?

TURKIYENIN BIYOLOJIiK ZENGINLIKLERI

Tiirkiyedeki Biyolojik zenginligin sebepleri ve dnemi nedir?
Tiirkiyede biyolojik zenginligin korunmasina yonelik ne tip ¢caligmalar

yapilmaktadir?

gﬂg}% 5%}% ggéﬂﬁ g%}% gﬂg}% Eﬁ%}% ggéﬂﬁ

Viriislerin kesfiyle ilgili 5 dakikalik kisa bir tiyatral metin yaziniz.
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Arkadasmizin  yazmis oldugu tiyatral metinden rol paylasiminizi

gerceklestirerek bir sonraki dersimize canlandirma i¢in hazir olunuz.

K.S

5

Kitaplardan viriislerin yapis1 hakkinda arastirma yaparak kendinize ait bir
viriis modeli olusturunuz. Bu modelin olusturulmasinda dilediginiz materyal (ip,
kiirdan, makarna, koptk, elisi kagitlari, karton, pet, cam sise, makara, bardak,

plastik top, slinger, oyun hamuru, ampul...vb) den faydalanabilirsiniz.

K. 6 The activities that will be Selected by the Students

Ogrenciler tarafindan Secilecek Ativiteler

Asagida verilenlerden size en uygun olani segerek sinif arkadaslariniz i¢in gerekli

hazirhig1 yapiniz.
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1. Sayisal boyut

Monera alemi hangi organizmalar1 kapsar? Bu alemin 6zelligi nedir?

Bakterilerin hiicre tipi prokaryot mu yoksa oOkaryot mudur? Bakterilerin sahip
oldugu bu hiicre tipinin 6zelligi nedir?

Bakteriler ve viriislerin benzer ve farkli yonlerini venn semasiyla gosteriniz?
Bakteriler 6zelliklerine gore nasil siniflandirilabilir?

Nasil olmusturda dev dinazorlar yok olurken, bakteriler giiniimiize dek
gelebilmistir?

Bakterilerin fayda ve zararlar1 nelerdir?

2. Gorsel-Uzamsal Boyut

9. siniflarin (Lise I) ders kitabinda yer alacak bakteri resimlerinin ¢izim gorevinin
size verildigini diisiiniin.

Bir bakteri hiicresinin yapisini, 151k mikroskobu altinda gozlenebilecek farkli
sekillerdeki bakteri hiicrelerini ve bakterilerin eseyli, eseysiz iiremelerini nasil

resmederdiniz?

3. Doga Boyutu
Bakterileri  6zelliklerine gore smiflandirarak  bir tablo hazirlaymiz  (Bu
siniflandirmay1 yapabilmek ic¢in Oncelikle farkli bakterilerin 6zelliklerini bilmeniz

gerekmektedir).

4. Bedensel Boyut
Bakterilerde eseysiz ve eseyli liremenin nasil gerceklestigini bir model iizerinde

gosteriniz.

Bu tlireme ¢esitlerinden hangisi sayica ¢ogalmayi gerceklestirmektedir? Agiklayiniz.

Bakterilerde varyasyona (cesitlilige) yol agan tireme hangisidir? Agiklayiniz.

5. Miizikal Boyut
Bildiginiz ve hosunuza giden bir melodiye bakteriler konusunda 6grendiklerinizle
ilgili s6z yaziniz (Dilerseniz sesinizi ve fon muzigini kasete kaydederek sarkinizi

arkadaglariniza teyp araciliiyla dinlettirebilirsiniz?)
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6. Ozedoniik Boyut

Bir bilim adami diinyada mevcut olan tiim bakterileri yok edecek deneyler
diizenlemektedir. Bir diger bilim adami ise bu bilim adamina engel olmaya
calismaktadir.

Siz hangi bilim adami olmak isterdiniz. Bu konuda bakterilerin faydalar1 ya da

zararlari ile ilgili duygu ve diisiincelerinizi yansitan bir yazi yaziniz.

7. Sosyal Boyut
Arkadasinizin/larmizin bakterilerin faydalar1 ya da zararlari ile ilgili yazmis oldugu

yaziy1 okuyarak bu konuda siif arkadaslariniza bir dramatizasyon gergeklestiriniz.

8. Sozel Boyut
Bakteriler alemi ve bu alemde bulunan canlilar (bakteriler ve mavi yesil algler) ile

ilgili bir kare bulmaca ( s6zciik avida olabilir) hazirlaymiz.

K.7

Yakin ¢evrenizden bir kavanoz igerisinde dere suyu getiriniz. Eger okula gelmeden
birka¢ giin 6nce suyu temin edecekseniz igerisine protistalarin beslenmesi icin bitki
yapraklarindan atabilir, meyve kabuklar1 koyabilirsiniz. Bu arada tabii ki havasiz

kalmamalar1 igin kavanozun kapagini agik birakmay1 unutmayiniz©

251



K.8 Observation of the Mouldy Bread

Kiiflii Ekmegin Incelenmesi

Gilinliik hayatinizda birgok c¢esit kiif ile karsilagabilirsiniz. Bunlardan biride

ekmek kiifiidiir. Evinizde bir ekmek kiifii olusturabilirsiniz. Ekmek kiifiinii

gozleyebilmek i¢in asagidaki yontem izlenmektedir:

Nemlendirilmis bir ekmek ve ya domates dilimini petri kab1 (kapanabilir
herhangi bir cam esyada olabilir) i¢ine koyunuz.

Parmaginizla etrafinizdan aldiginiz tozu dilim iizerine siiriiniiz. Almis
oldugunuz tozda kiif sporlarimin olmadigindan siiphelenmenize gerek
yoktur, c¢linkii hemen her yerde kiif sporlart bulunur.

Petri kabinm1 kapatarak 1lik ve karanlik odada bekletiniz.

Aradan gecen birka¢ giin i¢inde dilim iizerinde pamuk benzeri yapilar
(miselyum) gelisecektir.Daha sonra bu yapilar {lizerinde siyah lekeler (spor
keseleri) gortilecektir.

Dilerseniz hazirladiginiz  bu  kiiltiiri  mikroskopta inceleyebilirsiniz.
(Preparatinizi hazirlamak i¢in lam iizerine aldiginiz bir ka¢ damla suya bu
kiiltiirden bir miktar koymaniz yeterlidir).

***Smifa getireceginiz  kif oOrnegi incelenerek, hifler ve sporlar

gozlenecektir.
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K.9

Mantarlar alemi hakkinda bugiin 6grendiklerinizi agac¢ semaya yerlestiriniz.

Bitkilerden Farkh olan

ozellikleri /

Cesitleri

Uremeleri
\/ Beslenme sekilleri

Bivolojik
Ekonomik / onemleti

onemleti \

Tnsan sagliile

ligkisi
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K. 10

Adi Soyad: :

23 Mayis 2003

Fungi (Mantarlar) alemini islerken bu derste sizin i¢in yeni olan daha once

hi¢ bilmediginiz neler 6grendiniz?

Bu dersimiz boyunca CD izledik, kiifleri inceledik ve bir ekmek mayasinin
iiremesi sonucunda karbondioksit gazi agiga ¢ikardigini deneysel olarak

gosterdik. Bu aktiviteler esnasinda neler hissettiniz?

Bugiin 6grendiginiz bilgilerinizin yagaminiza olan katkisi neler olabilir?

K. 11

Bu derste fark ettim Ki. .. ...t e
BU derste. ...

cok iyi anladigimi diistiniiyorum.

Buderste. ..o

cok zor oldu.

Buderste.......ooviiiii
iyi anlayamadim. Bu konudaki eksikliklerimi.................

giderebilecegimi santyorum.

BUdErsi coooiieiiii

daha iyi anlayabilirdim.

27 Mayis 2003

................ konusunu
................. benim i¢in
............ konusunu ¢ok

SRS 1 < @
q
olsaydi
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K. 12 Group Work

Grupca yapilacaklar

Konuyla ilgili olarak grup ismi ve ambleminin belirlenmesi,

Gazete ve dergi yazilarindan olusturulmus bir pano diizenlenmesi,

Konuyla ilgili olarak sorular hazirlanmasi,

Gazete ve dergilerden cesitli resimlerin toplanmasi, istege bagli olarak
ogretmenden temin edilebilecek fotograf makinesiyle guruba 06zgii
cevremizde goriilen canlilarin fotograflarinin ¢ekilmesi,

Ogretmenden temin edilen Cd lerin izlenmesi,

Konuya 6zgii canlilarin siniflandirilmast,

Bu smiflandirma baz alinarak toparlanan resimlerin, ¢ekilen fotograflarin
siniflandirma basamaklarina gore diizenlenmesinin saglanmasi,

Arazi calismast ile grubun temsil etmekle yilikiimli oldugu canli
organizmalarin incelenmesi,

Bilinen bir melodiye konuyu kapsayan sarki sozii uyarlamasi
gergeklestirilmesi,

Canli organizmalarin yeryliziinde 6neminin siir yada kompozisyon seklinde
verilmesi,

Incelemis oldugunuz canlilar grubu icerisinde 6zellikleri bakimindan sizi ya

da bir arkadasinizi yansitani secerek 6zdesen 6zelliklerinizin yazilmasi.

Ornegin,

Ben bir karayosunuyum. Miniminnacik boyumla 6zellikle kayalik alanlar1 yasam

alant olarak segerim. Minik oldugum ig¢in topraktan aldigim su ve minerallerin

iletilmesi i¢in tabii ki damar sistemine ihtiyacim yok. Neden olsun ki, miistakil

minik bir eve asansOr sistemi kurmaya benzerdi aksi takdirse... Eeeee...takdir

edersiniz ki ben miistakil tek katli yap1 olsam, ¢iceksiz bitkiler subesinde birlikte

anildigim egrelti otlar1 gokdelen gibi kalirdi yanimda. Siz hi¢ asansorsiiz bir

gokdelen gordiiniiz mii? Gokdelenlerin asansorsiiz olmayacagi bilinirde, etrafinizi
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saran bu biiylik bitkilerin besinlerinin taginmasi i¢in asansdr misali damarlara

ithtiyact oldugu pek bilinmez nedense ¢ogumuzca.
K. 13

Ulkemizdeki Biyolojik Cesitlilik ve bu cesitliligin korunmasiyla ilgili bir arastirma
yapiniz.
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APPENDIX L

CLASSROOM PICTURES DURING THE MIBI

Coklu Zeka Temelli Ogretim Siirecinde Simif ici Resimleri

L.1 Lesson Views about Verbal/linguistic Intelligence

Sozel-dilsel Zekayla Tlgili Simif ici Goriintiileri

Figure L.1.1 “News poster” including news collected from different
newspapers

Figure L.1.2 Different types of sources brought into the classroom by the
students
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Figure L.1.3 The names of the living organisms given by the students during

the “From A to Z” activity

Figure L.1.4 A group of students during the “Speaker-Listening-Observer”

Activity

Figure L.1.5 Students listening to the teacher when she is reading the story of

the “little horse mackerel”

rNinel 3 er 8
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L.2 Lesson views about Logical/mathematical Intelligence

Figure L.2.2 Students’ Venn Diagrams showing how classification units involve
others
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Figure L.2.4 Venn Diagrams showing the differences and similarities of viruses and
bacteria

Figure L.2.5 “Let’s revive the yeasts” experiment
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Figure L.2.7 Students classifying the animals and sorting them from simple to past
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L.3 Lesson Views about Visual/spatial Intelligence

Gorsel-uzamsal zekayla ilgili simif ici goriintiiler

Figure L.3.1 “10 million Species posters” including different types of living
organisms
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Figure L.3.2 “Let’s smile poster” including some articles and cartoons about
different types of living organisms

Figure L.3.3 The classification pyramid filled with animal pictures by the students

Figure L.3.4 A student trying to sort the virus reproduction pictures on the colorful
sheet that were given in an envelope to them
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Figure L.3.5 A student drawing the asexual reproduction of bacteria on the
blackboard

Figure L.3.6 A student making presentation of the sexual reproduction for his
classmates

Figure L.3.7 A poster prepared by a student about the shapes and reproduction of
bacteria
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Figure L.3.8 Students looking at the posters that their friends prepared about the
reproduction of the bacteria

Figure L.3.9 Students looking at the plant pictures pasted on the black board in order
to find which of them are included in their group
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Figure L.3.11 Posters prepared by the students
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Figure L.3.13 Drawings of the protests seen with the microscobe
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Figure L.3.13 (continued)
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L.4 Lesson views about Musical Intelligence

Miizikal zekayla ilgili goriintiiler

a

=
by
A

Figure L.4.1 Students saying the classification units in a rhythmic way
when their eyes are closed

Figure L.4.2 A group of students singing the song of “You are a Little
Bacteria” and their classmates listening to them

Figure L.4.3 Students and the teacher applausing the student after her song
“Invertebrate”
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L.5 Lesson views about Bodily/kinesthetic Intelligence

Bedensel kinestetik zekayla ilgili simif ici goriintiiler

Figure L.5.1 A student pasting the animal pictures onto the correct classification unit
on the Classification pyramid

Figure L.5.2 classification unit cards prepared by the students from smaller size to
bigger size and sorting of the units typed on them from smallest to biggest
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Figure L.5.4 Students role-playing about the utilities and harms of the bacteria
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Figure L.5.6 A student showing her friends the shape of the protest she already has
seen by using her body language

Figure L.5.7 Students pasting the plant pictures included in their group on to the
posters
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Figure L.5.7 (continued)

Figure L.5.8 Students standing up if the characteristics that the teacher are saying
belonging to their group
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Figure L.5.10 Students preparing the information chains by adding each card to
another with a pin
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L.6 Lesson views about Social/interpersonal Intelligence

Sosyal-kisilerarasi zekayla ilgili simif i¢i goriintiiler

Figure L.6.2 Group members selecting the plant names included in their groups
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Figure L.6.3 Group members trying to find out usage areas of plants in our daily life
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L.7 Classroom views about Intrapersonal Intelligence

Ozedoniik zekayla ilgili simfici goriintiiler

Figure L.7.1 Students writing what they KNOW and WANT to know about the
animal kingdom

Figure L.7.2 Students filling in the classification table with the invertebrate animal
names read in the “little mackerel story”
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L.8 Lesson views about Naturalist Intelligence

Doga zekasiyla ilgili sinif i¢i goriintiiler

Figure L.8.1 The river water brought by students into the classroom for the
observation of the protests in it

Figure L.8.2 Students classifying the plants by pasting the stickers on their
colorful papers

Figure L.8.3 Invertebrate animals brought into the classroom by a student
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APPENDIX M

SOME OF THE STUDENT STUDIES

Ogrenci Cahsmalarindan Bazi Ornekler
M.1 Students’ studies related with Verbal/linguistic Intelligence
Sozel-dilsel Zeka ile ilgili cahismalar
M.1.1 A student’s brief notes for the “Speaker-Listener-observer” activity

“Sozcii-Dinleyici-Gozlemci” aktivitesi icin bir 0grencinin ¢ikartmis oldugu
ozetler

Midoz Bhelnme: midoz Lhame  widtn conlarda 8&r&l$r.mﬂm Al S
mede  Lremoaom gad;sn sobit  kalin,Oluson hicreler  alasne beer 3
+ipo +ip mdm.s\chr. Udere o aciar, Lromoom Says: sakd kel Canly
A da'gumur\d.:m boglcU:p Sibmdre  todor deom eder. 3
Maoen- Es‘:,u‘l,nma:maao:. bhlinme 20 clan hwherelerde lco.n\dc\mn b =
me hderelerinde 6&&5[&?.““0601 eb\damede  Lromozem sada 5@310, n
trer. Susan hlecdeade @en\er.‘nde, forkie  aobilir Olusan herelen
tipa dp  otasine benl&n%&bihf.i%enﬂt dbnemirde baglor. bre
e Abnen bea._nt_o alevom eder

279



PooTEINIEL - Proteinler  hlecenin gopsnda ger alon Laemli ar@mk
Bledlerdin Protainlerin gepr +adon aminoasitlendir

Proteinlerin 85?& protemnler  Juestta aaPm e enatin. 8&0&;6 vardie,
Protenle~ nicreoin esos dafms'nf olushururdipranan nberelenin genilert
- ot &_Pp.\m.su prodeinierle azrqz\z.le.sir'

[ aeh
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q&m‘bnﬂ‘m.\er- aada Gok 5o c,f)abm'_vﬁer Tri&liser{"’ dg melekl) aca‘ asidl ve

~

bir molebl)  aliserinin ester waglan ile bitlesmesile clowr, dmwr voeodun
& ) o}
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VITAMILEL: Metebaliamada d;‘.:::en\eai;i ve direng octhea olarak kullo
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s Hdere douvor: Bitlalede  bolvacr,
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Another student’s brief notes

281



M.1.2 Puzzle prepared by one of the students in MIBG about the bacteria

Bir 6grenci tarafindan Bakteriler konusunda hazirlanan Bulmaca

RAKTERILER  RULMPCA

_i_Amde Nitcato  Geutren  Laldes leAn \_ljafrl'!?![ J:fa&-l‘ﬂ'@m&
Q.Qo-nm ot nedl"-’? (13 H"‘(é)
2. Babtenledn depizen qavre gacHactaa i (cdapteaye
n\.muﬂ lao'odlazhfaﬂ;gm; @en kombl‘n&:‘ld&)ﬂ acrtain oluaumunu
soglogen eyeqi Geema sellica. dhe cenir? (4 Hacd)
3. TFotosente2  yapaa ototcef bolkleilese re. clente?( 1 H“E@
4- Balderi(edn hdere Japist ) Hﬂra‘.) !
S, Geom boejnal ile boyanan balidesler CG-r-------)(?' H‘Q@?)
6. Ralded ler lmwsz og_meb_ tnceledcc ? (b Haef )
> (Tersi) Baldeilern bosalkn  SinkAng cbntc? (b HatafD
g:,‘ Balteilerny sicallil clept(imni ) PH olegtyimi ve kuodililc
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M.1.3 A poem written by an “Invertebrate group” member

Omurgasizlar gurup elemam tarafindan yazilan bir siir
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M.1.4 General characteristics of the invertebrate animals prepared by an
“Invertebrate group member”

Omurgasizlar gurup elemaninca hazirlanan Omurgasiz hayvanlarin genel
ozellikleri
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M.1.5 General characteristics of the vertebrate animals prepared by a
“Vertebrate group” member

Omurgalilar gurup elemaninca hazirlanan Omurgah hayvanlarin genel
ozellikleri
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M.1.6 A news a student brought into the classroom about the “Seals”

Bir 6grencinin foklarla ilgili olarak getirdigi bir gazete yazisi
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M.1.7 A news about the biological diversity in Turkey

Tiirkiyede canl sayisimin azalmasiyla ilgili olarak “omurgahlar gurubu” iiyesi
bir 6grenci tarafindan sinifa getirilen bir haber
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M.1.8 A Writing about an animal that is close to be vanished

Nesli tiikkenmek iizere olan bir hayvan hakkinda yazi
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M.2 Students’ studies related with Logical/mathematical Intelligence

Matematiksel-mantiksal zekayla ilgili calismalar

M.2.1 Venn Diagrams Used for the Plant Names by a Student

Bitki Orneklerinin Yerlestirilmesi icin Kullanilan Ven Semalari

293



M.2.2 Venn diagrams used for the similarities and differences of different
groups of plants

Farkl bitki guruplarimin benzerlik ve farkliiklarimin gosterilmesinde
kullanilan Ven semalari
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M.2.3 Questions prepared by the group members about their subjects

Gurup elemanlarinca konular1 hakkinda hazirlanan sorular
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M.3 Students’ studies related with Visual/spatial Intelligence

Gorsel Zekayla ilgili Calismalar

M.3.1 Reproduction of the Viruses

Viriislerin iiremesi

297



M.3.2 Fungi Tree Diagram

Mantarlar Aga¢ Sema
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M.3.3 Photoes taken by the “Plants” group members

Bitkiler gurup iiyesi tarafindan ¢ekilen fotograflar

Ciselll Billlerdes  Kupub Tohmblardzn
Yapral lavi g1 dimardy
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M.3.4 Photoes taken by the “Vertebrate” group members

Omurgal hayvanlar gurup elemanlarinca cekilen fotograflar
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M.3.5 Cartoons filled by the students

Ogrenciler tarafindan doldurulan Kkarikatiirler
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M.4 Students’ Studies related with Musical Intelligence

Ogrencilerin Miizikal Zeka ile ilgili Calismalar1

M.4.1 “The Little Bacteria” Song Lyrics

“Miniminicik Baktericik” sarki sozleri

MINIMINICIK BAKTERICIiK
Bir kiigiiciik baktericik varmig
Monera aleminde yasarmig
Besin olan her yerde onlarda varmis
Miniminicik baktericik
Miniminicik baktericik
Yuvarlak, ¢cubuk, virgiil, spiral
bunlar gibi bakteriler varmis
Eseyli, eseysiz iirer dururmus
Miniminicik baktericik
Miniminicik baktericik
Ototrof, hetetrof beslenirlermis
Uzun uzun kamgilara sahiplermis
Yararlar1 zararlar1 da varmis
Miniminicik baktericik
Miniminicik baktericik
Oksijen seven acorobtur
Oksijen sevmeyen aneorobtur, anaeorobtur
Miniminicik baktericik
Miniminicik baktericik
Gram boyasiyla boyanan pozitiftir
Gram boyasiyla boyanmayan negatiftir/ negatiftir
Miniminicik baktericik

Miniminicik baktericik
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M.4.2 The Caterpillar Song Lyrics

“Tirtil” Sarka Sozleri

TIRTIL

Tirt1l
Tirtilin sonu pirpir kelebek
Tirtl stirtiniiyor
Birak ugsun goklerde

Omurgasizlar ¢ok c¢esitlidirler

Stingerler, solenterler........

Solucanlar, tige baiiliiniirler:
Yassi, yuvarlak, halkalidirlar,

3 guruptan olusandir bunlar

Midye, salyangoz ve ahtapotlar
Omurgasizlara 6rnek olurlar

Eklembacaklilar1 unutma

Karasal yagama en iyi uyum saglayanlar

Tirt1l
Tirtilin sonu pirpir kelebek
Tirtil siirtiniiyor

Birak ugsun goklerde
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M.5 Students’ Studies related with Bodily/kinesthetic Intelligence

Bedensel Kinestetik Zeka ile ilgili Calismalar

M.5.1 Virus Models Made By the MIBG Students

Ogrenciler tarafindan yapilan viriis modelleri

Figure M.5.1.1 A virus model made by using a little lamp and a wire

Figure M.5.1.2 A virus model made by using a lamp, a handwork paper, and a
nylon
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Figure M.5.1.4 A virus model by using a Figure M.5.1.5 A virus model by using a
bottle, cardboard, and hairclips plastic bottle, and a notebook paper
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M.5.2 Bacteria’s Sexual reproduction Model made by a Student

Bir 6grencinin yaptig1 Bakterilerde Eseyli iireme Modeli

Figure M.5.2.1 A sexual reproduction model by using two plastic bottles, a
transparent pipe, and two colorful strings
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M.6. Students’ studies related with Social/Interpersonal Intelligence
Sosyal Disa Doniik Zeka ile ilgili calismalar
M.6.1 Explanation of a student who thinks one of her friends resembles a fern

Arkadasini bir egreltiotuna benzeten 6grencinin aciklamasi

Prlodagim ?‘ﬂj‘alj‘;ci“ﬂc" pengigprek.
Oaun  giblecine  hec getde rostlono bilirdi,
dg@:_«dvh ek {Qé\mcldl, Newli e &'«j*“il‘jt*?l-k
alonlarda (ahot ederdi, Kign seumes, ilk boher.
da negelenicd!, Aslindo kot bidist dedi ldidG

Sedece sert ve o2 da olso  Seviwsizd).
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M.7 Students’ Studies related with Intrapersonal Intelligence

Ozedé6niik Zeka ile ilgili Cahsmalar

M.7.1 A little diary about what they learned and how they felt themselves

O giin ne 6grendiklerini ve kendilerini nasil hissettiklerini yazmalarim
saglayan degerlendirme formu

310



311



312



M.7.2 Explanations of students about to which organism they look like

Ogrencilerin kendilerini hangi canliya benzettiklerine dair aciklamalar
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M.7.3 Self assessment about the subject of Plants

Bitkiler konusuyla ilgili Ozdegerlendirme
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M.8 Students’ studies related with Naturalist Intelligence

Doga Zekasi ile ilgili calismalar

M.8.1 Classification tables that were put in to the group files by group

members

Grup iiyelerince grup dosyalarina yerlestirilmis siniflandirma dosyalar

M& gk ST
)

E_rm‘ &

Omurgasiz
hayvaniar

M ovar Sporls Ttile-
ﬂ"ﬂef‘lr 2)14:]‘-1@" Qc“}_ _{DMJ”
fegalotl Ttk
\_‘)a-\a'h “Lohuml " Ttbile
Kopal Tohunls
ekilen

— Bir hilcraliler

Yalanc: ayakhlar (Amip)
Kamgililar (Oglena)

—+ Silliler {Terfiksi hayvan)

|—» Cok hilcreliler

Sporular (Sitma plazmodyumu)

— Slingerler (Snger)
L+ Stlenterler (Polip, Daniz Anasi, Mercan)
Yassi solucanlar

|—= Solucanlar Yuvarlak solucanlar
Halkah solucaniar

L Derisi dikentiler (Deniz yildizi, Deniz kestanesi)
L+ Yumusgakgalar | Salyangoz, Midye , Mirekkep bahids)

Kabuklular {|stakoz, Karides, Yengec)

= Gok ayaklilar (Kirkayak, Giyan)
Orimeakler (Orimeek, Akrep)
Bacekler (Celdrge, USur hice i)

—» Eklembacaklilar
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—= Baliklar

L Kurbadalar
—» Kartenkels

—+ Yilan
—+ Kaplumbaga
—* Timsah

= Silirlingenier

— Etgil kuglar

"1-'-* Tirmanic kuglar
[ —= Tana yiyen kuglar

hayvaniar g e ntan

—* Ugamayan kuglar

—* Bal 6z emen kuslar

—= Otiled kuglar

— Otgul memaliler

—+ Etgil memeliler

—» Memeliler  — Otcul-atgil memeliler
—* Kemirgen mameliler

M.8.2 The classification table of the plants prepared by using stickers

Etiket kullanarak olusturulan bitkilerin siniflandirma tablosu
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M.8.4 Cutting and pasting the animal pictures into the right places

Hayvan resimlerinin kesilerek uygun yerlere yapistirilmasi

Sélenterler Tkivasamhilar Yumugakgalar Derisidikenliler

. ¢ L

Siingerler Baliklar
Solucanlar Eklembacakhlar
Yasst Yuvarlak Halkali Bacekler Oriimcekler Kabuklular ~ Cok ayaklilar
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APPENDIX N

PICTURES OF THE TEACHER IN MULTIPLE INTELLIGENCES
CLASSROOM

N.1 Teacher helping her students

Figure N.1.1 The teacher helping group members to prepare the classification
posters of the plants

Figure N.1.2 The teacher helping her student to paste the animal Picture
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N.2 The teacher checking the classroom activities

Figure N.2.1 The teacher checking the group activity related with the classification
units

Figure N.2.2 The teacher checking the group activity about selecting the plants
included in their groups

Figure N.2.3 The teacher checking the “Information chains” about the invertebrate
animals
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Figure N.2.4 The teacher correcting the missing point on a sample sheet made by a
student

Figure N.3 The teacher guiding the students about selecting the plants included in
their group.

N.4 The teacher summarizing the subjects

Figure N.4.1 The teacher summarizing the reproduction of a bacteriophage by
using a sheet prepared by a student
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Figure N.4.2 The teacher summarizing the structure of the viruses by using a model
prepared by one of her students

Figure N.4.3 The teacher summarizing how the classification units include the
others by using the venn diagrams on the black board
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N.5 The teacher using the materials prepared by the students

Figure N.5.1 Spider map including the classification of the Invertebrate animal
prepared by the “Invertebrate” group members

Figure N.5.2 The teacher using the classification related with the vertebrate animals
prepared by the “vertebrate” group members
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APPENDIX O

THE WRITINGS, SHORT STORIES ABOUT DIFFERENT TYPES OF
LIVING ORGANISMS USED FOR THE POSTERS

Panoda kullanmilan baz yazilar ve hikayeler

HAYATIMIZDA YER ALAN CANLI
ORGANIZMALARDAN
PROTISTALAR hakkinda
BUNLARI BILIYOR MUYDUNUZ?

Kirmizi su yosunlarinin hiicre duvarinin yapisinda yer alan
agarin, dondurma gibi gida maddelerinin
yogunlastirilmasinda ve bakterilerin laboratuarda ozel
ireme ortamlarmin hazirlanmasinda kullanildigini biliyor
muydunuz?

Protistalarin parazit bir tiiriiniin 1845-1847 yillar1 arasinda
Irlanda’nin patates tiriiniiniin tamamim tahrip ettigini
biliyor muydunuz?

Amipli dizanteriye tropik bolgelerde yasayan bir amip
tiriniin sebep oldugunu biliyor muydunuz?

Bu 3 ornekten yola ¢ikarak protistalarin hayatimizdaki biyolojik, ekonomik
onemlerini ve insan saghgiyla iliskilerini gormemek miimkiin degil degil mi?
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BASTANKARALAR

Sonbaharda agaglar yapraklarini  dokiip, gokyiizii

geriye dénmeye, bécekler birer birer 6lmeye basladiginda ve

— === bagtankara cinsi bir kus olan parus yumurtalarini
saklamak, kisin soguguna dayanabilmek igin findik, fistik
toplama ve & zamani geldiginde de yumurtalarini tam olarak nereye

senses e

gomdiigiini hatirlamak zorundadir. Biz insanlar igin bile
anahtarlarimizi, gozliigiimiizii, = clizdanimizi nereye koydugumuzu
hatirlamak gergekten sorun ' olabilir.  Goévdeleri  ugmalarina
olanak vermedigi igin olabildigince SN kiigiik ve hafif olan
bastankaralarin beyinleride =™\ oldukga kiigik ve bunun sonucu
olarakta basit olmak zorundadir. "?w * Bagtankaralar icin  bu  sorun
beyinlerine daha fazla néron eklenmesiyle ¢oziimlenmigtir.
Kusun hipokampiisii beynin hafiza depolamak ve uzamsal 6grenmeyi gergeklestirmek de
etkili olan béliimii- her ekim ayinda siser. Bir 6nceki yilin bellegine ait eski noronlar 6liir
ve yeni noronlar gelisir. Bu karalamalarla dolu eski bir not defterinin atilip yeni yilin
notlarini yazmak igin yeni bir not defteri almaya benzer. Bastankara yeni bellekler
yaratabilen tek kus degildir.

Kanarya gibi 6tiici kuslarda tipik sarkilarinin mevsime uygun son versiyonunu
ogrenmek igin eski ndronlarini atip yenilerini iiretirler. Bastankaralar ve &tiicii
kuslar, yetiskin hayvanlarin yeni néronlar iretmedigi disiniilirse istisnai
orneklerdir. Insan beyni bile yeni néronlar iiretemediklerinden belleklerimizin su
anki durumlarindan hosnut olmak durumundayiz.

(Veggeberg, 1999).
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BIRLIK BOZULUNCA

Avcinin biri kus yakalamak igin golin kenarina ag kurmus. Agin
igine kuslarin sevdigi yiyeceklerden koymus. O giin hava ¢ok giizelmis.
Ordek, kaz, kara tavuk, kugu gibi pek cok kus, yemlerini yemek igin
agin igine girmis. Avci kuslari yakalamak igin kosmus. Fakat kuslar, gok
olduklari igin agla birlikte havalanmiglar. Avci ugan kuslarin pesi sira
kosmaya baslamis.

Bu sirada bir giftgi tarlasimi siirlyormus. Avcinin nefes nefese
kostugunu gériince giilmis:

_ Havada ugan kuslara mi yetiseceksin? Bos yere kendini yorma,
demis.

Avci:

_Elbette yetisirim. Agin igerisinde degisik cinsten kuslar var. Az
sonra her kus kendi yuvasina dogru ugunca hepsi yere diiser. Ben de
onlari yakalarim demis.

Gergektende kugslar ilk saskinlhik ve korku ile aymi ydne dogru
ugmus, cok gegmedende kendi yuvalarina gitmek igin saga sola dogru
ugmaya baslamis. Bdylece birlik bozulmus ve ag yere dismis. Avci,
hepsini yakalayarak eve gotiirmiis.

Dr. Mehmet Hengirmen
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wUilas

Eskiden bu adaya, bu zamanda kuslar ugrardi. Civil cwvil
oterlerdi. Kime kiime bir agagtan &tekine konarlardi. Iki senedir
gelmiyorlar.

Sonbahara dogru bir takim insanlarin goluk gocuk ellerinde
birbirine yapismis acaip gomaklar vardi. Bunlarla bir yesil meydanin
kenarina varir, bunlar bir ufacik agacin altina gigirtkan kafesleriyle
birakirlar, agacin her dalina dkseleri baglarlardi. Hiir kuslar, kafesteki
gigirtkan kusun feryadina dostluk, arkadaglik, yalmizlik sesine dogru bir
kime gelirlerdi. Cayirlikta bir baska agacin gdlgesinde birikmis goluklu
gocuklu kocaman adamlar bir middet beklesirler sonra kuslarin 6tistiigi
agaca dogru yavas yavas yiirirlerdi. Okselerden 4 -5 kusun bir baska
okseye dogru simdilik ugup giderken birer damlacik birer tabiat harikasi
olan kuslari toplarlard:.

Eskiden bu adaya, bu zamanda kuslar ugrardi. Civil cwvil
oterlerdi. Kime kiime bir agagtan o&tekine konarlardi. Iki senedir
gelmiyorlar.

Sait Faik Abasiyanik
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Ben Insan Degilim!

Biliyorum, diinyanin nimetleri sirf benim i¢in
yaratilmadi, ben iistiin degilim, ben farkh degilim. Duymak

istiyorsan eger, bunu da haykirabilirim. Ben insan degilim!

Ayriliklarin hepsi aci verir. Ama en acis1 vedalasmadan yasanan
ayriliklardir. Kahredici bir seydir aksam eve doniip de, onun
oldiigiinii baskalarindan 6grenmek. iste ben boyle ayrihklar
yasarim her dogaya ciktigimda. Sevdigim bir derenin vadisi baraj
oluverir, nadir bir bitkinin yasadigi yer siiriiliir, tarlaya doniisiir.
Biraz uzak kalsam izmir'den, beton katlar karsilar beni;
Gediz'de kus gozledigim yerlerde. Yollar gecer bozkirlarin
ortasindan, kesilir en ermis ormanlar. Bunlarin dykiisiinii orada
yasayan insanlardan 68renirim, bir de kuslarin artik orada
olmayisindan. iste bu 6grenme anmi, mutlak ayriik amidir, mutlak
yalmizhik ani. O an, sevdigim birini kaybetmis kadar derin bir aci
yasarim. Baska yerlerde doganin yasadigim diisiiniir, 6rtmeye
calisirnm kanayan yarami.

Hayvanat bahceleri insanlarin hayvan sevgisi asilamak icin
kurduklari a¢ik hava miizeleri. Buradaki hayvanlarda
insaninkine benzeyen duygulari izlemek miimkiin. Ornegin,
istirap cekmenin ayni yiiz hatlarim, ayni acil sesleri, edalari.
Doniiste etrafimi seyrederek heniiz can vermemis dogal alanlar
ararim. Hastane koridorlarinda dolasmak gibi bir seydir bu
yolculuk. Sirt1 jiletlenmis bir dag, kollarini is makinelerine
kaptirms bir nehir, karm yarilarak kurutulmus bir gol goriiriim.
Bu hiizniin disina ¢ikmak, yasama sarilmak i¢in bir gazete alirom
elime.

Gazeteler bir daha kamtlar. insan: Gelmis ge¢mis en tehlikeli
yaratik. Sadece dogaya degil, birbirine de acimasiz. Savas
haberlerini okurum, birbirini oldiirenlerin cesetlerini goriiriim,
yine bir din, bir dil, bir gelenek asagilanmaktadir. Dalga

gecilmektedir bir insanla, kafesteki bir maymunla, bir kusla.
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Bugiin bir insan oéldiiriiliir, yarin bir tiiriin nesli tiikenir. Hepsi
ayni kayitsizhigin meyvesi ashinda. Tiirker'in yazdigi gibi bunlarin
hepsi birer kii¢ciik kiyamet. Belki de ger¢cekten kiyamet kopmakta
ama kimse bunu gormiiyor ya da gormek istemiyor.

Yesil Atlas’in yazilarim1 okuyorum, onlarla yasiyorum
haftalardir. Yok olan dogayla bizler arasinda koprii olmaya
calisan o hayat dolu satirlar. Her yazi bir tapinak insa ediyor
once. Tuza direnerek yasayan cesur bitkileri, orkidelerin
renklerini, kurtlarin arasindaki biiyiileyici baglari, yunuslarin
derin seslerini, Anadolu'da binlerce yildir dolasan gorkemli
hayatlar anlatiyorlar. Belli ki yetmiyor harfler, yetmiyor
sozciiklerin kisir diinyasi. Anliyorum, yer ile hayat arasinda
tariflere sigmayan bir ask, hayran hayran seyredilmesi, doya
doya yasanmasi gereken bir ¢esitlilik var.

Derken “amalar' bashyor. Birer birer yikiliyor tapinaklar. Bu
nasil bir kiyim, nasil bir suursuzluk? Postlar1 satilan parslar,
kusaklarin1 DDT’ ye kurban veren kelaynaklar, her yil
milyonlarcasi sokiilen orkideler, zehirlenen kurtlar, evsiz
birakilan denizkaplumbagalari, birer birer vurulmus toylar.
Yerde mi kalacak kanlar1? Dicle'nin resmini ¢ift sayfa acnms

Siikrii. icim c1z ediyor.

Bakamiyorum camdan
ekrana. Bir giin gercegi
yok olur, geriye sadece
bu boya izleri kalirsa
diye.

Toros orkidesi
(Ophyrs lycia) insanin
dogay1 yok etmesi
yiiziinden nesli yok

almak iizere olan

canhilardan sadece biri.
Diinya iizerinde 40-200
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birey kaldigi tahmin ediliyor.

Yasamak ne kadar kutsal oysa ki. Nasil da miikemmel su an.
Ellerimin klavye iizerinde gezindigi su biricik anda, dylece
yasiyorum. Bir giin bir hastane kosesinde dogdugumu soyliiyor
annem. Bir giin bir yerlerde dlecegimi anlatiyor doga. Cok sey
yasamis olmaliyim, her canh gibi. Direnmis ve cok seyi
kabullenmis olmaliyim, her hiicre gibi. Ancak kabul edemedigim,
kafamin almadigi seyler de var. Hem de ¢ok var. Dicle'nin goz
gore gore yok edilmesi, bin y1lik Gediz Deltasi'nin satilmasi gibi.
Diinyanin dort bir yaninda siiren toplu cinayetler gibi.

Insanin insami yok ettigi bir diinyada insanhga yer yoktur.
Insanin doga anay1 yok ettigi bir diinya, diinya olmaktan
cikmustir artik. Orasi diipediiz cehennem yeridir. Ote yandan
biliyorum, cenneti cehenneme ceviren insan, bunun tersini de
yapabilir. Neslimiz, bu derin uykudan yavas yavas uyanarak
cennetin kapilarini yeniden aralayabilir. Bunun gerceklestigi o
uzak giinlerin birinde, 0o maymunla tekrar yiiz yiize gelmek ve
dertlesmek isterdim:

Biliyorum, korkuyorsun benden. Gézlerinden okuyorum,
giivenmiyorsun bana. Adim koétiiye ¢cikmis bir kere. Ciinkii ben
gelmis gecmis en tehlikeli canliyim. Savasi, hirsi, 6fkeyi ve toplu
kiyimi ben getirdim bu diinyaya. Fakat bir de senin pek
bilmedigin yanlarim var. Dogaya asik dolastiim giinler,
soyledigim yanik agitlar, ¢izdigim rengarenk resimler var.
Karanlik suretimi atip bir tarafa, bu en saf halimle ¢iksam
karsina, ne diisiiniirsiin? inamir misin bundan béyle tévbekar
olduguma?

Bana yeniden giivenmen icin, sirf bunun i¢in, adim bile
degistirebilirim. Binlerce yilhik gecmisimi firtlatip bir yana,
tiiriimden istifa edebilirim. inan bana, ben artik éldiiren degilim.
Ben, biitiin canhlar1 mutlak yalnizhga siiriikleyen bir serseri
degilim. Kirmiz1 boslugun icinde tiimiiyle yok olmadan, anladim
yanlis yolda oldugumu. Biliyorum, diinyanin nimetleri sirf benim
icin yaratilmadi, ben iistiin degilim, ben farkh degilim.Duymak
istiyorsan eger, bunu da haykirabilirim: BEN INSAN DEGILiM!
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Giiven EKEN

Bu yazi http://www.yesilatlas.com/yesil atlasta buay/00052/

internet adresinden alinmistir.
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ANADOLU SEVDASI

Anadolu'yu orkideleri ile sevmeye baslayan bir Belgikal ailenin hikayesi.

Onu, Hasselt Yabanci Diller Okulu'ndaki Turkge derslerimden
taniyordum. Top sakallarinin arasinda daha da belirginlesen sicak,
yumusacik bakislari, iri ve sallapati gérinimudnin etkisini bir anda
alip géturdyordu. Derslerime kayinbiraderi Yvon'la geliyordu. Her
biri is glg sahibi yetiskin insanlardan olusan sinifimda diger
o6grencilerim gibi Paul'le de kisa stirede dost olmustuk. PTT de
galisan bir teknisyendi. Bir gtin elinde sari renkli gicek resimleri
bulunan fotokopilerle gikageldi. Bunlar, bir Amerikan dergisinden
kopyalanmisti. Arastirma, Dogu Anadolu ve Kafkaslarda yetisen
orkide tirleri Gzerineydi.

Paul, benden bu resimleri Karsli, Agri ve Igdirl tanidiklarima
gOstermemi ve cobanlarin koylilerin bu gicege ne ad verdigini
6grenmemi istiyordu.

Yillardir tatillerde solugu Turkiye'de aldiklarini biliyordum. Karavanla
Anadolu'da dolagmadiklari dag, ova, kent, kdy, oymak
birakmamislardi. Ama onun orkide meraklisi oldugunu bilmiyordum.
Batililarin Anadolu dederlerini asirmayi pek sevdiklerini bildigim igin
bu cicekle neden ilgilendigini sordum. Evinde orkide serasinin
oldugunu, bu yaz Dogu Anadolu'ya gidecedini, orada cicedin adini
cobanlara soylerse, cicedi daha kolay bulabilecedini anlatti. Sordum
sorusturdum. Higbir vatandasimizdan 6zel bir ad alamadim. Sari
cicek iste, deyip gectiler. Ama Paul'le dostlugumuz ilerledi. Bana
orkide serasini géstermek istiyordu. Yvon'dan ve diger ortak
tanidiklardan Paul'un evi ile ilgili 6zel seyler duydugum icin ben de
epeyce meraklanmistim:

28 Numara... Burasi olmali, diyor esim. Dik catili , kligik pencereli,
garajli, cevresindeki evlerden pek farki olmayan tipik bir Flaman evi.
Paul ve Gerda bizi bahge girisinde karsiliyorlar. Kigtk; ama bakiml
bahgeyi birlikte gecgiyoruz. Ailenin kizlari Anita ve Cristel kapida bizi
bekliyor. Anita, yakasi igne oyali blrimcik bluz ve Adana salvari
giymis. Cristel'in ayaginda da Bodrum sandaletleri.

- Salvar sana ok yakismig, diye takiliyorum.

- Cok rahat, diyor Anita.
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Bizi iceriye buyur ediyorlar. Hole girer girmez ayaklarimizin altindaki
ali al, moru mor yoérik kilimiyle duvardaki Zakkum cicekli Pamukkale
tablosu bizi, sisli, yagmurlu Limburg ikliminden gikarip Anadolu'nun
Isiltili, sicak kucagina birakiveriyor. Salona gegince esim saskinligini
gizleyemiyor:

- Aman Allah'im! Burcu burcu Anadolu kokuyor bu ev, diye fisildiyor
kulagima.

Gorebildigimiz kadariyla g bolimden olusan salon, bastan sona
Blinyan, Usak, Yadcibedir, Isparta, Milas halilariyla désenmis.
Duvarlarda Anadolu'dan esinlenerek yapilmis tablolar...

- Kusura bakmayin, heyecanlandim. Oturmadan evinizi gezmek
istesem, hos karsilar

misiniz? diye soruyor esim, Ev sahipleri, evlerinin bedenilmesinden
gururlaniyor.

Esim, kdy kizlarinin sevdalarini, 6zlemlerini ilmik ilmik dokuduklari
kdk boyali kilimleri, halilari oksarken Ben usta isi olmayan; ama
burum buram seving yansitan tablolari inceliyorum. Iinsan 6gesiyle
bulusturulmaya calisilan doda resimleri bunlar: Agri'dan
Goreme'den, Yedi Goller'den, Tuz Goéli'nden ...Salonun kdselerine
bakir, piring, seramik vazolar yerlestirilmis. Paul, bakir vazolarin
Erzincan ve Gaziantep, seramik vazolarin Kiitahya isi oldugunu,
Piring vazoyu ise Ankara'dan aldigini anlatiyor.

Salonun dedisik yerlerine usta bir dekorator eliyle yerlestirilmis
izlenimi veren orkidelerin gercek olduklarini fark ediyorum.

- Evin bu serin kokusu orkidelerden, desenize...

- Anadolu orkideleri glizel kokar, diyor Gerda. O sirada Cristel,
salonun giineye bakan duvarindaki perdeyi agiyor. Cennet gibi bir
orkide serasi gozler onune seriliyor.

- GUney Amerika'dan, Afrika'dan, hatta Japonya'dan getirttigimiz
orkideler de var bu serada. Ama ben, en ¢ok Anadolu orkidelerini
severim, Toroslar'dan Kars'a, Bergama'dan Bingdl Yaylalari'na...
Ellerimle topladim onlari. Cobanlardan adlarini 6grendim, kokularinin
izlerini sirddim onlarin. - Bizim Anadolu sevdamiz bu orkideler
sayesinde basladi, diyor Gerda. Paul'un, bir dergide Anadolu
orkideleri izerine okudugu bir bir yaziyla basladi her sey. Bu yazi

Uzerine Turkiye'ye gittik. Orada hayal edemeyecedimiz glizellikler

333



Sesinde umarsizhdin kirilganlidi. Keske kendimizi savunabilecek bir seylerim olsa.

Onu ylreklendirecek bir seyler sdyleyebilsem. Basimizi 6ne ediyoruz. Bir slire cit

bulduk. Sevdik Tirkiye'yi. Bu sevgiyi akrabalarimiza, dostlarimiza
asiladik. Simdi onlar da tatillerde Tirkiye'ye giderler.

- Dogru, diyerek s6ze giriyor Cristel. Ben simdi uygarlik tarihi
okuyorum. Bu secimimde Anadolu Uygarliklarinin etkisi gok blyk.
Ben Anadolu'da insanlik tarihini adim adim izleyebiliyorum. Tarihi
yasayarak 6greniyorum, dersem inanin.

- Denizleri, insanlari... Orada her sey beni resim yapmaya itiyor.
Konya Ovasi'nda harman bekleyen cocuklarla yildiz saymak,
Toroslar'da yérik cadirlarinda uyanmak... iste benim resmimim
kaynadi, diye anlatiyor Anita.

Paul icine distiigumiz duygusalligi dagitmak icin Gerda'ya takiliyor:
- Gerda'nin bizim pesimize takilmasinin sebebi var. Cinkl o, Antep
baklavasiyla Maras dondurmasini birlikte yemeyi cok sever. Ben
onun baklava yemesine karismam, ama Maras dondurmasi
yemesine kizarim. Biliyorsunuz, Maras dondurmasi orkide
soganlarindan elde edilen saleple yapilir. Sogani kazilan orkideler bir
daha hic yesermezler.

- Sen de orkide nesli tiikenecek diye korkarsin tabii, diyor kizlar.

- Eh, 6yle, diyor Paul.

¢ikmiyor salonda.

Gerda :

- Anadolu bereketli, merak etmeyin hicbir sey olmaz, diyerek agir havayi dagitmaya

calisirken kendi pisirdigi Turk kahvesini sunuyor. Kahvelerimizi icerken Anadolu ile

ilgili cok 6zel anilarini paylasiyorlar bizimle. Yurdumuzdan binlerce kilometre uzakta,

bir Flaman evinde Anadolu orkidelerinin yasamasi icin tek basina da olsa eylem

yapan bu koca adama dugdugum saygi dakika dakika artarken icimde kendime karsi

tarifsiz bir kiriklik derinlesiyor.

Hamdi Topgu

* Bu yazi, http://www.yesilatlas.com/bukalemun/00067/ internet adresinden alinmistir.
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YENGEC

2006 yili baharinin ilk aylarina ait i agici bir giiniin aksami, Karadeniz'in en biiyiik liman
kenti Samsun'un Atakum sahillerinde, iki iniversiteli nigsanli geng el ele geziniyorlard..
Kendilerinin bile farkinda olmadiklari ve muhtemelen yillar sonra ¢ok 6zleyecekleri kadar
mutlu olduklar: giinlerden biriydi o giin. Fazla konusmadan, gergeklerden ayri, tfemas
halindeki ellerinden birbirine gegen elektrigi dinlemeye odaklanmis vaziyette, yonsiiz bir
gezintiye ¢ikmislardi. Konustuklar: seyler belki de diinyada en gok konusulmus konulard..
Dersler, arkadaslarinin yaptiklari, yakin gevre entrikalari, aile sikayetleri vb. Dolayisiyla
konugulanlarin pek de dhemi yoktu. Onemli olan sadece birlikte olmakti.

Uzunca bir siiredir yliriyorlardi. Yoruldugunu farkeden ve "acaba dinlensek mi?" diye
aklindan gegirmeye baslayan geng erkegin elinden tutan nisanhsi, birden kumlarin
arasinda degisik bir sey gérdii. Biraz daha dikkatli bakinca, bunun irice bir yengeg
oldugunu farketti. Daha 6nce defalarca buralarda dolasmis ve irili ufakl yengeglerin
olilerinden diizinelercesinin karaya vurdugunu gormislerdi fakat bu yengeg¢ hem
biiyiklik, hem de renk olarak biraz farkhyd: sanki. Kiz merakla yengece yégneldi ve bir
yandan da hisanlisini hafifge kolundan gekerek:

- "Vaay suna baksana!"
Erkek ilgisizce dondii ve goriintiiyl algiladigi anda onun da ilgisi yerde yatan bu giizel
hayvana yoneldi. Sirt isti devrilmis ve hareketsiz yatiyordu. Bacaklarinin rengi
gergekten de buradaki siradan yengeglerden biraz farkliydi. Ama sonugta bir yengegti
iste. Olmiisti anlagilan. Geng kiz alayci bir tavirla bagini egip, eliyle yengeci isaret
ederek sordu:

- "Séyle bakalim bay biyolog, bunun tiirii nedir?"
Erkek iki yil 8nce Samsun Ondokuz Mayis Universitesi Biyoloji béliimiine kaydolmugtu ve
nisanlisiyla da burada tanismisti. Kizcagiz matematik béliimiinde oldugundan, baoyle
sorulari sormasini yadirgamazdi. Hayvan tiirleri ve siniflandiriimalar: ile ilgili hig bir
dersleri olmadigindan, bu mahluklarin hepsinin isimlerinin ezbere gekilmesinin "siradan"
bir 6grenci igin neredeyse imkansiz oldugunu bilemezdi. Dudaklarini biikerek yanitladi:

- "Eeee... Bu gey.. Osman!"
Kiz giilerek, omzundan sertge itekledi:

- "Osman da ben gérmeyeli bayagi degismis!"

- "Ne bileyim tiiriinii yaa.. yengeg iste. Hem de 6lii yengeg!"

- "Ne kadar meraksizsin yaa? Ben olsam hepsini ezberlerdim!"

Gocuk "Tabii yaa.." diye gegirdi iginden. Aslinda hi¢ de meraksiz degildi. Sirf boyle
hayvanlari, belgeselleri sevdigi igin, isteyerek biyolojiyi segcen nadir insanlardand.
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Fakat heniiz her hayvan ve bitkinin isimlerini ezberleyivermek gibi bir yetenek
gelistirememisti ve ders galismasi gerektiginde bir kaola kadar tembellesiyordu.

Egildi ve yengeci eline aldi. Nisanlisinin "Yaa hastalik falan vardir elleme yaa.."
uyarilarina aldirmayarak incelemeye bagladi. Ne kadar da giizeldi gergekten.
Kabugun altina paketlenmis o eklemli bacaklar, o kiskag, o tuhaf gozler. Nasil
hareket ettigini goziinde canlandirdi. Gergekten seviyordu bu eklembacakh
taifesini. Kiz arkadasini gitmek istedigini belirten bir takim hareketlerde
bulunurken, farkinda olmadan elindeki yengegle o yana segirtti. Bu arada kizcagiza
bu hayvan grubunun (yani eklembacaklilarin) genel 6zelliklerini anlatmaya kalktiysa
da, dinleyicinin ¢ok ilgilenmedigini goriince vazgegti.

Yiirliyerek az ilerideki beton bir platforma yaklagtilar. Bu platform, yagmur
yiikseklikteki iki beton duvarin arasinda, iskeleye benzer bigimde bir yapidan
ibaretti. Duvarin yanindan gegerken geng gocuk elindeki yengeci dikkatlice betonun
listteki en ug kosesine, yine sirt listli vaziyette yerlestirdi. Nedense o giizelim
yengeci tekrar yere atmaya kiyamamisti. Sorumluluk hissediyordu onu yerinden alip
buraya kadar tagidigi igin. Insanlarin, yengeci onun biraktigi yerde ayaklariyla
gignemesini istemiyordu sanki. Gergi insanlar, 6zellikle aksamlari bu kanalin
lizerinde de geziniyorlardi ama yapacak daha iyi bir seyi yoktu.

Nisanlisi ilgisizce bakarken, yerlestirdigi yengece daha giivenli bir konum saglamak
istercesine biraz daha igeriye iterek, son durumuna bir an bakti ve yine nisanlisinin
elinden tuttu. Sahilin dogusuna dogru konusarak yiiriimeyi siirdiirdiiler.

Yaklasik yiiz elli metrelik bir yiiriiylisten sonra, yengeg tamamen aklindan gikmisti.
Yeni konulari, denizanalarinin neden karaya vurduklari ve neden seffaf olduklari idi.

OLASILIK 1

Geng iiniversite 6grencisinin yengeci beton platformun iizerine yerlestirdigi giiniin
aksamiistii saatlerinde, bir anne ve kiigiik kizi, sahildeki beton platforma ¢ikmislar
ve denize dogru el ele yiiriiyorlardi. Daha 6nceleri de aksam gezintileri sirasinda
buraya sik sik ugradiklarindan, kiigiik kiz, denize yaklastikga yiiksekligi artan
platformun kenarina fazlaca yaklasmamasi gerektigini 6grenmisti. Annesinin elini
tutmak ona ayri bir giiven veriyordu. Yine yavasga platformun ucuna dogru
yaklastilar. Yarim saat kadar sonra batacak olan giinesin godlgeleri uzatan son
isiklari altinda, kiiglik kiz bir sey farketti. Platformun yiridikleri taraftaki ucunda,
tam kosede bir sey vardi. Uzaktan ne oldugunu géremiyordu ama, seklinden bacege
benzer bir sey oldugu anlasiliyordu. Bombos beton zemin {izerinde ilgisini ¢eken bu
yegane nesneye dikkatle bakarak, annesiyle beraber yavas yavas oraya ilerlediler.
uca yaklasinca, kiz bunun garip bir hayvan oldugunu gordii. Annesinin elini gekistirip,
diger eliyle yengeci isaret ederek:

- "Anne bak, o ne?" diye sordu.
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O tarafa bakan annesi, platformun hemen kosesinde sirt iisti yatan 6lii yengeci
gordi. Hala elinden tuttugu kizinin yanina ¢omeldi:

- "O bir yengeg, kizim. Denizde yasayan bir hayvan. Ama galiba 6Imiis..."

Kizin ilgisi daha da artti. Denizde yasayan bdyle bir yaratigin nasil olup da

.......

yorulmustu. Sonra birden aklina geldi:
- "Isirir di mi anne?"

Annesi giilimsedi. Yavas¢a o tarafa uzanarak yengeci eline aldi ve kizina dogru
yaklastirdi.

- "Hayir giizelim, 1sirmaz. Hem bak zaten 6lmiis. Ama 6lii olmasa da i1sirmazdi.
Unutma, sen hayvanlari rahatsiz etmezsen, onlar da sana bir sey yapmaz. Hem bak
o0 sana gdre ne kadar da kiigiiciik degil mi?" Son ciimlesini séylerken sesi acikh bir
hal almisti ve avucundaki yengeci de elinde hafifge tartar gibi bir asagi bir yukar:
oynatiyordu.

Kiz simdi blyiimiis gdzlerle, gozlerinden 20 santimetre uzakliktaki bu biiyiileyici
hayvana bakiyordu. Dokunmak igin elini uzatirken, bir an soru dolu bakiglarini
annesine gevirdi. Giilimsemeyi ve onaylar bakislari goriince yavasga dokundu. "Ne
kadar sert" diye gegirdi iginden. Bu arada annesi, dokundugu yerlerini anlatiyordu:

- "Bak bunlar bacaklari. Kag tane var? Sekiz degil mi? Burasi ise kiskaglari.
Bunlarla yemeklerini yakalayip yiyor. Biz nasil ellerimizi kullaniyoruz, aynen dyle..."

Annesinin ses tonu, onun hayvana olan ilgisini daha da artirdi. Sordugu birkag
sorudan sonra, yengeci annesinin ellerinden almis, kendi kendine oynamaya
baslamisti bile. Artik etraftan tamamen kopmus, sadece bu kiiglik hayvanla
ilgileniyordu. Sirtini gevirip o sert kabugunu oksadi, izerindeki renklere dikkatlice
bakti, ayaklarini parmaklariyla itekleyerek oynatti. Cok sevmisti bu yaratigi.

- "Anne, eve gotiirebilir miyim onu?"
Annesi bir an diisiindl. Sonra kizina donerek;

- "Evet ama bdyle siirekli elinde oynayamazsin. Onu bir giizel giinese koyar,
kuruturuz ve ondan sonra odandaki kitapligin lizerine koyariz tamam mi? Ama sonra

eline almak yok, ¢iinkii kirilip darmadagin olur."

Kizin kiigiik yiizii, genis bir giilimsemeyle bir anda aydinlandi. Az sonra yengegler ve
benzer hayvanlar hakkinda konusarak eve dogru ilerliyorlard.

Kiigiik kiz bir yil boyunca bu yengeci odasinda sakladi. Annesi gérmeden gizlice her
yerini inceledi. Bir gok resmini gizdi. Zarar vermemek igin ok biyiik 6zen
gosterdiyse de, iki ay kadar sonra arka bacaklarindan biri diismiis, o da zamkla
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yerine yapistirmisti. Bu arada baska yengeglerin yaninda béceklerle de ilgilenmeye
basladi. O giinden sonra, bacaklar: eklemli olan tiim canlilar onun ilgi alanina girmeye
baslamisti. Artik o bir eklembacakl asigiyd..

Yengecinin arka bacaginin kopmasinin lizerinden gegen 35 yilda, lisenin ardindan
basladigi tip egitimini yarim birakarak, her zaman ilgisini geken hayvanlar alemine
yonelmek izere Biyoloji 6grenimine baslamis, diplomasini aldiktan sonra istiin
gayretlerini paylasan bir hocanin yaninda asistan olarak iiniversiteye girmis, yillar
sonra degisik uluslararasi projelere katilarak, deniz eklembacaklilari konusunda
saygin bir bilimci olup ¢ikmisti. Kendisine verilen akademik payelerin bir gogunun
farkina varmayacak denli yogun bir ¢alisma temposu ile gegen bilimsel kariyerinin
doruk noktasina, Giiney Amerika'ya 6zel bir yengeg tiiriinin davraniglari ve
hormonlar: lizerinde yaptigi galismalarla ulasmisti. Bu galismay! bu kadar énemli
kilan esas unsur, giftlesme doneminde bu yengeglerin disilerinin salgiladiklari bir
maddenin sentetik olarak elde edilebilmesine yol agan molekiler alandaki
girisimleriydi.

Bu madde, bulunmasindan 10 yil kadar sonra, bir baska bilimci grubu tarafindan
kanser deneylerinde kullanilmaya baslandi ve oldukga sasirtici sonuglar elde edildi.
Yirmi yil kadar sonra ise, artik birgok kanser tiiriiniin tedavisi igin vazgegilmez bir
ilag olarak, tiim diinyada biiyiik bir taleple tiiketilmeye baslanmisti. Kanserden &liim
oranlari, gazetelerin birinci sayfa mansetlerine tasinacak kadar diigsmiisti. Artik
insanligin elinde, bu amansiz hastaliga karsi gok dnemli bir silah vardi ve 6zellikle
muzdarip hastalar, kendilerinde mucizevi iyilesme yaratan bu ilacin bulunmasina
katkida bulunan "herkese" dua ediyorlardi. Hem de biiyiik bir i¢tenlikle...

Bir zamanlar o yengeci duvarin lizerine birakan geng liniversite dgrencisi ise, yillar
kanserle ilgili bir habere soyle bir g6z gezdirmekle yetinmisti. Kansere karsi gok
etkili bir ilag bulundugunu ve bu ilacin da bir yengegten elde edildigi yaziyordu
gazetede.

"Yenge¢ ha!" diye diisiinddi...

Ilgingti gergekten.

OLASILIK 2

Geng iiniversite 6grencisinin yengeci beton platformun iizerine yerlestirdigi giiniin
aksamiistii saatlerinde, bir anne ve kiigiik kizi, sahildeki beton platforma gikmislar
ve denize dogru el ele yiiriiyorlardi. Daha 6nceleri de aksam gezintileri sirasinda
buraya sik sik ugradiklarindan, kiigiik kiz, denize yaklastikca yiiksekligi artan
platformun kenarina fazlaca yaklasmamasi gerektigini 6grenmisti. Annesinin elini
tutmak onha ayri bir giiven veriyordu. Yine yavasga platformun ucuna dogru
yaklagtilar. Yarim saat kadar sonra batacak olan giinesin gélgeleri uzatan son
isiklari altinda, kiiglik kiz bir sey farketti. Platformun yiridikleri taraftaki ucunda,
tam kdsede bir sey vardi. Uzaktan ne oldugunu géremiyordu ama, seklinden bacege
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benzer bir sey oldugu anlasiliyordu. Bombog beton zemin iizerinde ilgisini geken bu
yegane hesneye dikkatle bakarak, annesiyle beraber yavas yavas oraya ilerlediler.
Bu garip nesneye iyice yaklastiginda, kiz bunun garip bir hayvan oldugunu gérdii.

seyretmekte olan annesinin elini gekistirip, diger eliyle yengeci isaret ederek:
- "Anne bak, o ne?" diye sordu.

O tarafa bakan annesi, kisa bir duraklamanin hemen ardinda hafif bir ¢iglhk atip
kizini aceleyle diger yana gekistirerek:

- "Aman dur, elleme! yengeg o. Isirir falan simdi..."

Kiz uzaklasmak istemiyor, annesinin korktugu bu fuhaf yaratiga daha yakindan
bakmak istiyordu.

- "Ama anne 6li galiba, bak hig kipirdamiyor. Bi bakiim noolur.."

Annesi onu kendisince giivenli bir uzakliga ¢ektikten sonra yanina ¢émelerek sert
bir ses tonuyla:

- "Olmaz!" dedi. "parmagini bir koparirsa gériirsiin o zaman!"
Kiz sasirdi. Gozlerini kirpistirarak;
- "Gergekten koparir mi?"

- "Tabii. Selime Teyze'ni hatirliyor musun? Hani su eski evdeki?". Kiz, kuskulu
ve merakli bakiglarla "evet" anlaminda bagini salladi. "Iste onun kizinin iki parmagini
da yengegler yemis."

Anlattigi seyin yalan oldugunu kendi de biliyordu. Bahsettigi kizin parmaklarinin
lizerine beton bir logar kapagi devrilmisti kiiglikken. Ama uydurdugu bu hikaye,
muhtemelen pis ve mikroplu olan bu yengeg dliisiinden kizini uzak tutabilirdi. Bu ve
buna benzer tiim hayvan leslerinden belki de.

Kiglik kiz Selime Teyze'nin kizinin parmaklarini diisiindii. Elindeki parmaklardan
bakti. Kocaman kiskaglarini o zaman farketti. Annesi ne kadar da hakliydi. Zaten o
korktuguna gére bildigi bir sey olmaliydi. Ne de olsa anneydi o.

Yillar gegtikce, annesinin eklembacakli korkusu ona da bulasti. Gergi annesi her
hayvandan korkuyordu ama, bu béceksi yaratiklardan 6dii kopuyordu. Kiigiik kiz da
yetistigi ortam geregi, bunlari tehlikeli seyler oldugunu 6grenmisti. Zaten beton
binalarda yasiyorlard: ve yengegler onlara ulasamazlardi. Ama deniz kenarinda veya
ormanda dikkatli olmaliydi. Her an bir bdcek veya benzeri yaratik bir yerlerden

.....

ylziinden bir hafta odasina girememis, annesi ve babasiyla beraber yatmisti.
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Annesinin, hamambdceginin  bir sey yapmayacagina iliskin telkinleri de ise
yaramamis, hatta annesinin kendisini kandirmaya g¢alistigini diisinmesine sebep
olarak, ona olan giiveninin sarsilmasina bile neden olmustu.

Yillar sonra kiigiik kiz biiyiimiis ve evlenmigti. IIk cocuguna alti aylik hamile iken,
kocasi ve kayinvalidesi ile bir Karadeniz turuna giktilar. Samsun'dan basladiklar
gezide ilk molalarini Unye'de verdiler. Buradaki bir gay bahgesinde bir geyler
atistirdiktan sonra, sahil boyunca kisa bir yiiriiylise ¢iktilar. Yiiriidiikleri kordon
yolu ile deniz arasinda, iri kayalardan olugsan bir dolgu bdlgesi vardi. Biraz
yliriidikten sonra, denize daha yakindan bakabilmek igin kayalarin iizerinde
ylriimeye basladilar. Oldukga negeliydiler. Bir ara, deniz yiizeyine yakin kayalardan
birinin lizerine gikmaya ¢alisan geng kadin, eli ile yandaki kayadan destek almaya
gahisti. Fakat tam o sirada elinin altinda kimildayan bir sey hissetti. Hafifge déniip
baktiginda elinin irice bir yengecin lizerinde oldugunu gordii ve tamamen refleks bir
hareketle, ¢iglik atarak kendisini geriye, denize dogru atti. Bu hareketi sonucunda
dengesini kaybederek, arkasindaki kayalarin iizerine sertce yuvarlandi. Cok kotii
diismiis ve iki kayanin arasina sikisan boyun omurlarindan ikisi kirilmist.

Hemen hastaneye kaldirilan geng anne adayi, solunumu durmus bir sekilde yogun
bakima alindi ve suni solunumla yasatiimaya baslandi. Yapilan kontroller sonucu
bebegin yasadigi ve saglikli oldugu anlasildi. Anne, uzun sayilabilecek bir siire
solunumsuz kalmis olmasina ragmen, bebek halen hayattaydi. Anneyi yirmi giin kadar
solunum cihazina baglh olarak bitkisel hayatta tutmay! basardilar. Fakat bu siire
sonunda beyin oliimi gergeklestigi igin, aileden alinan izin dogrultusunda bebegi
sezaryen ile alip, anneyi yogun bakimdan gikardilar. Geng kadin goktan &lmiis olsa
da, zayif fakat saglikli bir erkek gocugu olmustu.

Aradan gegen yillar, bu bebegin geng bir delikanl olusuna kadar fazla sorunlu
degildi. Kiiglikligiinde asiri aktiflik bulgulari gosteren gocuk, biiyiidiikge psikolojik
anormallikler géstermeye basladi. Babasinin arkadasi olan bir doktor, dogmadan
hemen onceki o tatsiz olaylarin gocugun anne karnindaki beyin geligimini
etkileyebilecegini ve buna bagli olarak bu tip anormalliklerin ortaya gikabilecegini
diisiiniiyordu. Babasina, gocugun gézetim altinda tutulmasini Gnerdi; giinkii saldirgan
bir kisilik sahibi olmaya baslamisti. Babas: ise kendisinin goz-kulak olabilecegini
soyleyerek bu teklifi geri gevirdi.

Bir yil kadar sonra bir giin bu geng, arkadaslariyla parkta samatali bir eglenceye
dalmigken, yash bir adamin yaptiklari giiriltiiyi kesmelerini sdylemesine ¢ok
sinirlendi. Bu aksi ihtiyara iyi bir ders vermesi gerektigi fikri hemen o anda, zaten
yanlis ¢alismakta olan beyin devrelerinde dolasmaya basladi. Bu diisiincesinin her
tiirli engeli yikarak tim benligine hakim olmasi igin fazla bir ¢aba harcamasina
gerek de yoktu. Biraz sonra yash adamin kalktigini gordii ve arkadaslarindan bir
bahane ile ayrilarak adami takip etmeye basladi. Nihayet, uzun bir takip sonucu
tenha bir késede adamin 6niinii keserek, cebinde tasidigi gakiy! gikarip, yasl adama
defalarca sapladi. Kendini fam anlamiyla kaybetmisti. Adamin gigliklart ve ¢evreden
gelen bagrismalar iizerine kendine geldi ve kagarak olay yerinden uzaklasti.

Adam hastaneye kaldirildiginda, 6zellikle kasigindaki yaradan gok siddetli kanamasi
vardi. Yogun bakima alindiginda artik bilincini kaybetmeye basliyordu. Neredeyse
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yetmis yillik yasantisi adeta bir film gibi gozlerinin 6niinde tekrarlaniyordu simdi.
Parga parga ve kronolojik sira gozetmeyen sahnelerdi bunlar. Dogumu, ilkokulu,
burnunu kirdigi giin... Geri déniilmez noktadayd:. Oliiyordu; bunu anlamigti. Kendini
birakti. "Anilarin keyfini gikarayim" diye diisiindii yarim-yamalak bir bilinglilikle. Bir
an gozlerinin 6niine, gengliginde, o zamanki kiz arkadasiyla Samsun sahillerinde
yaptigi gezintiler ve onlardan birinde buldugu o iri yengeg de geldi. Yengeci alip
yliksek bir yere koymustu galiba. Neden bunu hatirladigini bilemedi, hatta bu aniya

fevsee

OLASILIK 3

Geng adamin yengeci platformun izerine birakmasindan sonraki bir kag saatin
ardindan gece yavasca kentin iistiine ¢oktii. Once aileler giktilar kordon boyunda ve
sahilde dolasmaya. Ardindan gece ilerledi. Aileler evlerine donerken, gengler sahili
doldurmaya bagladi. Eglence onlar igin yeni basliyordu. Herkes kendi canibince
takiliyordu; kimi gitar ¢alip sarki séyliiyor, kimi muhabbet ediyordu giile oynaya.

Bu son durumda olan genglerden ikisi, geceyarisini gegkin bir saatte platforma
giktilar. Ellerinde bir alis veris poseti oldugu halde beton yapinin ucuna kadar
yliriidiiler. En uca gelince de ayaklarini sarkitarak platformun kenarina oturdular.
Torbay! tasiyan ve digerinden biraz daha topluca olan gocuk, naylon poseti agarak,
kendisi gibi lise ikinci sinifta okuyan, uzun bir siiredir beraber takildiklari ve
kendisi gibi "metalci" olan arkadasina kolasini uzatti. Cerez ve cipslerini de
torbadan gikartarak aralarina koydu. Sonra da kendi kolasini ald:.

Kutu kolasini giiriiltiili bir "pissst" sesiyle agarak sol yanina betonun iizerine koydu.
Fakat biraktigi anda kola kutusu birden devrilmeye basladi. Diikiilmeden son anda
tutabildi. Kutunun dengesini bozan bir sey vardi hemen yaninda. bakti: Olii bir

yengeg.

- "Iggk!" diyerek kola kutusunun gerisiyle yengeci platfromdan asagiya itti ve
kola kutusunu artik dengede durabilecegi bir sekilde giivenle beton zemine koydu.

Yengeg ise suya diiserek dalgalara karisti. Geldigi denizlere sessizce geri
déniiyordu.

OLASILIK 4

Universiteli gencin sahilde buldugu yengeci beton platformun iizerine yerlestirip
uzaklagsmasindan aylar sonra sizler, sinif panonuzda "Yenge¢' adli bir hikaye

okudunuz.

Kiminize garip geldi, kiminize sagma, kiminize ise sasirtici. Fakat hig biriniz hikayeyi
okuduktan sonra ayni kalmadiniz. Geleceginizde bir seyler muhakkak degisti.

Kimbilir simdi basiniza neler gelecek?
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goriinse de tiim hareketlerinizde, geleceginizi planlarken ve yeni kararlar verirken, bu
kiigiik yengeci aklinizin bir kégesinde tutarsiniz. Sinan Canan
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APPENDIX P

NEWS COLLECTED FROM HURRIYET NEWSPAPER BY THE
RESEARCHER FOR THE “NEWS” POSTER

Arastirmaci tarafindan Hiirriyet gazetesinden toplanan gazete yazilari

21/10/2001

Dinya Saghk Orgitii, gigek viriisiiyle teror
saldins1 ihtimaline karsi biitin hiikiimetleri
uyardi: ‘‘Vatandaglanmizi topluca agilamak
igin hazirhkli olun.”” Cigek hastahg 1977
yilinda diinya iizerinden kalktig1 igin yaklagik
20 yildir yeni dogan bebeklere ag1 yapilmiyor.
Hizla bulagan ¢igek viriisi % 90 oraminda
Sliimciil, 48 saat iginde Sliime yol agabiliyor.

BM'ye bagli Dinya Saghk Orgiti (WHO),
birkag gin iginde milyonlarca insam
oldiirebilecek gigek wviriislii terdr saldinlan
ihtimaline kargi bitin hiikiimetlere uyan
gonderdi. WHO, iilkelerin biitiin vatandaglarini
koruyabilmek igin yeterli miktarda as: iiretmek
iizere tedbir almalarmi istedi. Orgiit sozciisii,
““Cigek salgimi konusunda ciddi endigelerimiz
var. Salgn ¢ikarsa, sonug ¢ok yikici olur™
dedi.

IRAK SUPHESI

Cigek viriisii yeryiiziinden silindikten sonra
sadece iki laboratuvarda varligim siirdiirdii.
Bunlardan biri ABD'nin Atlanta kentinde,
digen de Sibirya'daki Koltsovo kentinde. Bu
son omekler, 6niimiizdeki y1l iginde imha
edilecekti. Bununla birlikte Sovyetler
Birligi'nden Batr'ya iltica eden bir kisi,
Komiinist rejimin ¢igek viriisiinii fiize
programinda kullandigin ifsa etmisti. Simdi
viriislerin Irak ve Kuzey Kore'ye satilmig
olabilecegi belirtiliyor.

Insandan insana gok kolay bulasan gigek viriisii
% 90 oraminda éliimciil etkiye sahip

lbrem ™

ve 48 saat i¢inde 6liime yol agabiliyor. En |
iki hafta i¢inde 6liim geliyor ve hastaligin
tedavisiyok.

Bu hastalik Diinya Saglik Orgiitii'niin yogu
gabalan sonucu 1977 yilinda diinya iizerinc
silindigi i¢in durum gok tehlikeli. Ciinkii
WHO, 1980'lerden itibaren biitiin hiikiimet]
“‘gigek agisina gerek yoktur’’ tavsiyesinde
bulundu. Bu nedenle yaklagik 20 yildir
bebeklere as1 yapilmiyor.

Cigek viriisiine kars1 verdigi miicadeleyi
tarihindeki en biiyiik zafer olarak
degerlendiren Diinya Saglik Orgittii'nin
mevcut tehdidi biiyiik bir darbe olarak
niteledigi belirtiliyor. Ayrica dev boyutlu b
agilama kampanyasi da tehlikeler igeriyor.
Ciinkii ileri yaslarda yapilacak ¢igek agisi,
beyin tahribati ve hatta 6liim gibi korkung 3
etkiler igeriyor.

ABD'de ii¢ ayda bir milyon kisi dlebilir

Tibbi aragtirmalara gére ABD'ye yénelik bi
¢igek saldirisi halinde ii¢ ay iginde yaklasik
milyon insan 6lebilir. Bu konuda bir rapor
hazirlayan Ingiliz hiikiimetinin ag1 tedarik
etmek iizere Ulusal Saglik Kurulugu'nu
harekete gecirdigi, ancak su anda bagigikli§
olmayan 30 yas civarindaki niifusa yetecek
kadar ag1 temin edilemedigi bildiriliyor. Cig
hastaliginin ilk belirtileri ateg, siddetli
basagrisy, sirt ve gogiis agnlan ve gok yogu
anksiyete. Hastaliga yakalanan kigilerde ko
pembe gibanlar gikiyor ve giddetli kagint:
oluyor.
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iy firgas: tarih oluyor

12/02/2000,

BILIM adamlar, dis giirimesine neden olan laktik asiti ireten geni devre digi birakmay1
bagardi. ABD'de yayimlanan “‘Infection and Immunity’> dergisinde yer alan habere gore,
bilim adamlarinin buldugu gen, Streptococcus Mutans bakterisinin kokiinde yer aliyor ve dig
glirimesine neden olan laktik asiti uiretiyor. Streptococcus Mutans, tiikiiritkte bulunan bir
bakteri. Bu bakteride bulunan gen, alinan besinlerin gekerini ayrigtirarak laktik asit
olugturuyor. Laktik asit ise dis minelerine zarar vererek, giiriiklere neden oluyor.

Florida Universitesi'nde gorevli Dig Doktoru Prof Jeffery Hillman, laktik asit tiretimine
neden olan geni saf dig1 etmeyi bagardiklarim soyledi. Hillman, yapilan deneylerde, farelere
sekerli yiyecekler verdiklerini, buna ragmen degisime ugratilmi bakteri kokiiniin, farelerin
diglerine zarar vermedifini agikladi. Bakteri kokiinin genetik olarak saglam oldugunu
kaydeden Hillman, yontemin insanlarda da basarili olacagini diigiindiigiini belirtti. Hillman,
bu sayede gelecekte hazirlanabilecek bakteri ¢ozeltisinin, tek uygulamayla digleri 6miir boyu
ciiriiklerden koruyacabilecegini soyledi.

| Afrika'da Namibya agiklarinda, denizin dibinde gozle gorulebilen biiyik bir bakteri bulundu. ?
il Science dergisinde yaymlanan, Amerikan, Alman ve Ispanyol aragtirmacilarin raporuna gore, [f

| simdiye kadar bilinenlerden yiiz kat daha biiyiik olan dev bakteriler, inci seklinde ve siilfiir

| yiyorlar. Bakteriye ““Thiomargarita Namibiensis”> adi verildi. Azot ve bir kiikiirt bilesigi |
Il icinde yasayan bakteriler, ciiriik yumurta kokusunda ve iiriik deniz yosunlariyla planktonlar
Il tarafindan uretiliyor. Raporda, bakterilerin bulunduklari yerde, nitrata donugtiirebilecekleri [f
maddeleri bulana kadar kimildamadan aylarca bekleyebildiklerine de dikkat gekiliyor. |
| Bakteriyi kesfeden bilim adami Heide Schultz, denizden motora ¢ikardig bakteriler iizerinde "

yaptigt aragtirmadan sonra, dev bakterileri, ““siilfiir yiyen bakteriler’” olarak tanimladi. Yeni
| bulunan bakterilerin biiyiikliiginii, bir mavi balina ve yeni dogmusg bir fare yavrusu oraninda
| dusinmek gerektiine deginen bilim adami, yeni bulunan bakterinin 3-4 mm. oldugunu
§l belirtti.
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12/01/2000

| Amerikali mikrobiyologlar, kara mayimnlarimi bulup karanlikta 151k sagarak yerini gosteren ve
| imha eden bakteri iiretmeyi bagardilar.

tarlalari iizerine havadan helikopterle serpistirilerek imha operasyonunu gerceklestirecekler.
Birkag yiiz hektarlik bir alan bir gece iginde mayindan temizlenebilecek. Béylece bu biiyiik
bulug sayesinde diinyamin dort bir yanindaki yaklastk 120 milyon mayinin hizh, ucuz ve

tehlikesiz bir gekilde imha edilmesi miimkiin olabilecek.

Denizanas: geni agiladilar

Der Spiegel Dergisi'nin haberine gore bilim adamlari maymlardan topraga sizan TNT'nin
belirli tiirde mikroplar besledigini tespit ettiler. TNT yiyen ‘‘Pseudomonas putida’ adl
mikrobu kobay olarak kullanan iki bilim adami bu bakteriye fosforlu bir denizanas: tiiriinden
§ gen nakli yaptilar. Yapilan deneyde, TNT'yi bulup yemeye baglayan bakteride denizanasi
Il geninin aktif hale geldigi ve bakterilerin tiglistiigi mayinh bolgenin aydinlandi gorildii.

Fosforlu bakteriler

| Bakteri atilan bélgenin maymh olup olmadig ancak karanlikta anlagihyor. Lazer veya UV
igimyla aydinlatilan alanda mayin varsa, bakterilerin TNT buldugu bolgeler parlamaya
baghyor. Giiney Carolina'daki Edgefield test alaninda yapilan deney basanyla sonugland.
Deneyden ii¢ ay once 10 cm derinlife gizlenen kara mayini on milyar bakteri tarafindan
etkisiz hale getirildi. Diinyada kara maymlarinin en yogun bulundugu ilkeler Afganistan,
il Kambogya, Kolombiya ve Kosova. Her ay yaklagik 2000 kisi mayinlar yiiziinden 6liiyor ya da
sakat kaliyor.

Ayda 2000 kurban

J Diinyada kara maymlarinin en yogun bulundugu iilkeler Afganistan, Kambogya, Kolombiya
ve Kosova. Her ay yaklagik 2000 gocuk ve kadin mayinlar yiiziinden oliyor ya da sakat
kaliyor.

Isil i1l parhyorlar

Test alaninda, bakterilerin buldugu maymnlar igte boyle 151l 151l parlayarak ortaya gikiyor.
Maynlarin temizlenmesinde hala ozel yetistirilmis kopeklerden veya metal detektorlerinden
_ yararlaniliyor. Ancak bu tiir arama galigmalari gok uzun siiriiyor ve pahaliya pathyor.
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iskembe gazindan Mars'a atmosfer

27 Eyliil 1999, Pazartesi

Sera etkisine neden olan siirlarin iirettigi gazlar,
Mars't  gelecekte  yaganabilir  bir  gezegene
doniigtiirebilir. Amerikali bilimadami Tim Kral'a gore
oksijene ihtiyag duymadan sigirlarin iskembesinde
yasayan ve metan gazi Ureten bakteriler sayesinde
Mars'ta bir atmosfer olusturulabilecek.

CEVRE kirliligi ve dogal afetler yiiziinden diinyada
yasam giderek zorlagirken, bilimadamlari Mars'ta
koloni kurmanin yolunu ariyor. Amerikali uzmanlara
gore, sigirlarin igkembesinde yasayan ve metan gazi
uretiminde etkili olan bir bakteri sayesinde hava
sicakhiginin -60 dereceyi buldugu Mars, gelecekte
yaganabilir bir gezegene doniistiiriilebilir.

Arkansas Universitesi biyoloji profesori Tim Kral'a
gore sigirlarin igkembesinde ve  batakliklarin
metrelerce derinlerinde oksijen sevmeyen bir bakteri
yagiyor. Bu bakteri, sera etkisi yaratan metan gazinin
agia c¢ikmasini sagliyor. Bilimadamlar, dinyay:
ginegin  kotii  etkilerinden  koruyan  atmosferin
gelisiminde bu bakterinin &énemli rol oynamg
olabilecegine inaniyor.

Uzmanlar, simdi bu organizmamin tipki diinyada
oldugu gibi kizil gezegeni radyasyondan koruyan bir
kalkan yaratabilecegini soyliiyor. Prof Kral ve ekibi bu
teorilerini Johnson Uzay Merkezi bilimadamlaryla
birlikte laboratuvarda test ediyorlar. Bilimadamlari
bunun ig¢in Hawai'de elde edilen volkanik kiillerle
deney tiipiinde Mars gezegenini andiran bir dogal
ortam yarattilar.

Sonra deney tiipiine karbondioksit gazi verildi ve
oksijene ihtiya¢ duymayan, demir, magnezyum ve
kalsiyum gibi maddelerle beslenen bakteri ilave edildi.
Bir siire sonra bakterinin oksijen olmadan Mars
ortaminda  biyiimesini  sirdiigii  tesbit edildi.
Bilimadamlari bu bakteri sayesinde Mars'ta bir
zamanlar ya da hali hazirda hayatin olup olmadiinin
da kanitlanmasinin miimkiin oldugunu soyliiyorlar.
Uzmanlara gore hava sicakliginin -60 dereceyi buldugu
ve basincin diinyanin yiz katt oldugu Mars'in
metrelerce derinliginde bu tir bakteriler yasiyor
olabilir.
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Marketlerde yogrulan cig kifteye dikkat
Konu: Cig kofte.

Yer: Istanbul'un gobeginde modern bir siipermarket. Goriintii: Bir satici oniindeki tepsinin
igindeki ¢ig etle bulguru, ara sira karigimin istiine su serperek, yoguruyor da yoguruyor.

Hijyen diye anilan temizlik ve saghk kurallari, hava gibi, su gibi, saglk gibi, hukuk gibi,
insan haklar1 gibi, herkese her zaman lazimdir.

Yerel yemeklere bayildigimi soéylesem, herhalde kimse gsagmaz. Bunu tagrali kékenime
baglamay: haksizlik sayanim. Anadolu halk mutfaginin giizelligi, binlerce yillik bir kiiltir
birikimi Gizerinde ¢igek agmasinda.

Bizim asil sikintimiz, bu botanik bahgesini herkese agamamamiz. Anadolu'nun dort bir
yamnda kiigiik gizli bahgeler bunlar. Sadece oranin yerlilerine 6zgii. Bir de yolu oralara digen
sanslt insanlar var.

Istanbul'da son yillarda bu kétii talih zinciri kirildi."Once gog edenlerin olusturdugu talep,
ardindan da egzotik tatlara meraklilar tarafindan gesitli tasra yemekleri Tiirkiye'nin tek gergek
metropoliinde de yapilir hale geldi. Bir avug eski Istanbullu 6nce bu duruma gasti, sonra da
““viskiyle lahmacun yiyorlar’” alaylar bagladi.

Bunlar gegig donemleriydi. Yalmz istanbul degil, Tiirkiye'nin tiimii 1950'lerdeki toplumsal
degisimden payim alds. Iyi kotii herkes viskiyi de, lahmacunu da 6@rendi. Yerel yemekler
metropol insaninin agiz tadina uyduruldu. Soganlar, sarmisaklar feda edildi. Temizlik
kavramiyla tamgildi. Yemeklerin belli saghk kurallan gergevesinde yapilmas: gerektigi
ogrenildi.

Beni bugiin béyle bir yazi kaleme almaya yonelten olay ise, son ciimledeki yargiyla ilgili.
Konu: Cig kofte. Yer: Istanbul'un gobeginde modern bir sipermarket. Goriintii: Facianin ta
kendisi! Bir satici 6niindeki tepsinin igindeki ¢ig etle bulguru, ara sira kanigimin iistiine su
serperek, yoguruyor da yoguruyor. Yani Ziigiirt Aga filmindeki Sener Sen'den bir fark: yok!

Muhtemelen adin1 vermedigim siipermarket de Tiirk halk mutfagina gosterdigi folklorik
ilgiden otirii alkig bekliyor. Boyle bir gorintii kargisinda, igten biraz olsun anlayan birisi
sifatiyla dehsete diigtiim. Tiirklerin, ““Bize bi sey olmaz abi’’ tavrim bir kere daha hatirladim.
Mutlaka bir geyler olacagini bilmenin derin iiziintiisii ile siipermarketten kagarcasina ¢iktim.

Sevgili dostlar: Hijyen diye anilan bu temizlik ve saglik kurallan toplami, hava gibi, su gibi,
saglik gibi, hukuk gibi, insan haklan gibi, herkese her zaman lazimdir. Lazim degil diyenler,
glin gelir bunu anlar ve kafalarim duvarlara garparlar, ama ¢ogunlukla artik geg kalmmugtir.
Su anda saglikh bir haldeyseniz, sizin igin daha ge¢ olmamig demek. Oyleyse uyarilara dikkat
etmenizi 6neririm. Bu konuda, yukarda yer alan dostum ve konunun uzmani, USA$'in hijyen
ve kalite giivence miidiirii Dr. Nezih Miiftiigil'in yazdigi mektubu okuyun. Alacak o kadar
¢ok ders var ki!
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Uretilen ¢ig koftenin yiizde 5-10"u riskli
Dr. Nezih Miiftiigil

Yemek kiiltiirii toplum kiiltiiriiniin nemli bir 8gesi. Dolayistyla ¢ig koftenin son yillarda
diger bolgelere yayilmasi sagirtici degil ama tehlikeli. Gida zehirlenmesine neden olan en belli
bagli bakteriler (Salmonella, Clostridium perfirengens, E.coli 0157:H7, Listeria
monocytogenes) ve bazi parazitler (Toxoplasma, Trichinella) ¢ig ette bulunmaktadir. Geligmis
ilkelerdeki aragtirmalar ¢ig etlerin yiizde 1-5'inde bu bakterilerin varhginin saptandigin:
belirtmektedir. Cig et iiretimi ve depolanmasinda hijyenik kogullarin daha geri oldugu
ilkemizde ¢ig etin igerdigi zararh bakteri yiikiinin daha fazla oldugunu séylemek yaniltici
olmayacaktir. Bu zararli bakteriler mide ve bagirsak rahatsizliklari yaninda, ates, su kaybr,
menenjit semptomlari, hamile kadinlarda disiikler ve hatta 6liimlere neden olmaktadir. Cig eti
antibakteriyel etkisi olan bazi baharatlarla karigtirip yogurarak bu zararl bakteri ve
parazitlerin tiimiiniin elimine edildigini diisinmek dogru degildir. Dolayisiyla iiretilen ¢ig
koftenin yiizde 5-10'unun potansiyel risk tagidiini kabul etmeliyiz. Ulkemizde ¢ig kofte igin
bir bolgede ¢ok tiiketiliyor ve saglik sorunu yaratmiyor demek ne lgiide dogrudur acaba?
Ciddi aragtirmalar ¢ig koftenin yarattis saglik sorunlarini ozellikle gocuklarda parazit
olugmasindaki roliinii ortaya ¢ikarabilecektir. Cig koftenin marketlerde satilmaya baglamas:
durumu daha tehlikeli hale getirmigtir. Soguk zincir diginda satilan ¢ig kofte daha gok sayida
insanin sagliim tehdit eder duruma gelmistir. Higbir geligmis iilkede bu yapida bir gida
maddesinin bu gekilde ticari olarak satilmasina izin verilmez. .

RiSK NASIL AZALIR

Cig kofte yapiminda kullamlan et saglikli hayvandan elde edilmeli, kesim ve pargalama
iglemleri hijyenik ortamda yapilmalidir. Cig olarak yenecek et ne kadar az zararl bakteri
igerdiyse risk o dl¢iide azalacaktir. Etin dondurulmasi parazitlerin slmesine neden oldugu igin
¢ig kofte uretiminde mutlaka dondurulmus et kullanilmalidir. Hazirlik siiresince ve
tiketilinceye kadar ¢ig kofte soguk ortamda tutulmali ve kisa siire iginde tiiketilmelidir.
Kullanilan baharatlar zararh bakteri igermemelidir. Bu kogullar bile ¢ig koftenin tagidig
saglik risklerini gidermez. Gene de bu konudaki en saglikli tutum bu kogullarin
saglandifindan emin olunmayan yerlerde iiretilen ¢ig kofteyi yememektir.
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