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ABSTRACT

THE EFFECTS OF ACTIVITIES BASED ON ROLE-PLAY
ON NINTH GRADE STUDENTS’ ACHIEVEMENT AND
ATTITUDES TOWARDS SIMPLE ELECTRIC CIRCUITS

Kiigiiker (Tunger), Yadikar
M.S., Department of Secondary Science and Mathematics Education
Supervisor: Assist. Prof. Dr. Ali Eryillmaz
September 2004, 133 pages

This study intented to investigate the effects of activities based on role-play
on ninth grade students’ achievement and attitudes at simple electric circuits. In this
study, Physics Achievement Test was developed to evaluate students’ achievement
on simple electric circuits and role-play activities about simple electric circuits were
prepared. In addition, Physics Attitude Scale was administered to explore students’
attitude towards physics.

The present study was conducted at one of the high schools in Acipayam
during 2003-2004 Spring Semester with a total number of 104 (51 female and 53
male) 9" students from four classes of two physics teachers. One class of each
physics teacher was assigned as experimental and instructed by role-play activities
on the other hand the other classes of each physics teacher was as control group and
instructed by traditional method. The teachers were trained for how to implement
role-play activities in the class before the study began. Physics Attitude Scale and
Physics Achievement Tests were applied twice as a pre-test and after a three-week
treatment period as a post-test to both groups to assess and compare the effectiveness

of two different types of teaching; role-play versus traditional teaching method.
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Data were collected utilizing Physics Achievement Test and Physics Attitude
Scale. Data of this study were analyzed utilizing descriptive and inferential statistics.
The scores of the post-tests were analyzed by statistical techniques of Multivariate
Analyses of Covariance (MANCOVA). Experimental group compared to control
group tended to favor a significant difference in the achievement. However the
statistical analysis failed to show any significant differences between the

experimental and control groups’ attitude towards physics at simple electric circuits.

Keywords: physics education, science education, interactive engagement

methods, active learning, active learning strategies, simulation -games, role-play
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ROL-YAPMA YONTEMINE GORE HAZIRLANAN ETKINLIKLERIN
DOKUZUNCU SINIF OGRENCILERININ BASIT ELEKTRIK
DEVRELERINDEKI BASARILARINA VE TUTUMLARINA ETKISI

Kiigiiker (Tunger), Yadikar
Yiiksek Lisans, Orta Ogretim Fen ve Matematik Alanlar1 Egitimi BSlimii
Tez Yoneticisi: Yrd. Dog. Dr. Ali Eryillmaz
Eyliil 2004, 133 sayfa

Bu arastirma, rol-yapma 6grenme yontemine gore hazirlanan etkinliklerin
dokuzuncu smif O&grencilerinin basit elektrik devrelerindeki basarilarina ve
tutumlarina etkisini belirlemek amaciyla yapilmistir. Bu ¢aligma da, rol-yapma
ogrenme teknigine gore elektrik devreleri igin etkinlikler ve elektrik devreleri
konusundaki basarilarin1 6lgmek amaciyla hazirlanmistir. Bu ¢alismaya ek olarak
Ogrencilerin fizik dersine karsi tutumlarina belirlemek amaciyla Elektrik Devreleri
Tutum Olgegi uygulanmistir.

Calisma, 2003-2004 &gretim yili ilkbahar dosneminde Acipayam ilgesinde yer
alan bir devlet lisesinde gerceklestirildi. Calismada 2 fizik 6gretmenin 4 sinifindan
toplam 109 tane (51 kiz, 53 erkek) 9. sinif &grencisi yer almistir. Her iki fizik
Ogretmenin birer sinifi deney grubu olarak belirlenip rol-yapma &grenme teknigine
gore hazirlanmis etkinliklerle desteklenmis 6grenin goriirken, diger siniflar1 kontrol
grubu olarak belirlenip geleneksel 6gretim yontemi ile konular islenmistir. Her iki

fizik 6gretmeni, rol-yapma teknigi 6grenme yontemine gore hazirlanan etkinlikleri
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nasil uygulayacagi hakkinda calisma baslamadan ©Once bilgilendirildi. Elektrik
Devreleri (Fizik Tutum) Olgegi ve Fizik Basari Testi her iki gruba, iki farkli 6gretim
yonteminin etkisini karsilagtirmak igin, on test ve ii¢ haftalik bir 6gretim sonunda da
son test olarak uygulanmistir.

Veriler, Fizik Basar1 Testi ve Fizik Tutum Olgegi ile toplanmistir.
Arastirmanin sonuglari betimsel analiz teknigi ve hipotez test etme metodu
kullanilmistir. Calismanin son test verileri MANCOVA istatistiksel teknigi
kullanilarak analiz edilmistir. Analiz sonuglar1 rol-yapma Ogrenme tekniginin
geleneksel dgrenme teknigine gére Ogrencilerin basari agisindan daha fazla etkili
oldugunu, ama Ogrencilerin fizik dersine yonelik tutumlari agisindan kontrol ve

deney gruplar1 arasinda anlamli bir fark bulunmadigin1 géstermistir.

Anahtar kelimeler: fizik egitimi, fen egitimi, etkilesimli katilim metotlari,

aktif 6grenme, aktif 6grenme stratejileri, simulasyon-oyunlar, rol-yapma
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CHAPTER 1

INTRODUCTION

1.1 Nature and Significance of the Problem

Education has an important role in any time on the development of nations.
The purposes of educational researches are to determine the problems and offer
solutions to get efficiency in education and through the development of the society.
Almost everyday technology’s growing up rapidly and so new technological
instruments, whether good or bad, are introduced to the society. Educators must meet
the challenge of bringing knowledge to people which no longer has an attention, no
longer reads, and no longer feels the need to use the learned material.

Educational research emerges as a means of determining new methods of
instruction and ways to increase student learning. Research in education seems as a
pendulum which swings perpetually in the education field. There are several
questions that need to be addressed if we are to enhance student learning and
determine the ways that the process of learning may be facilitated. How do students
learn best? What needs to be done to enhance a learning environment? Some
researches are for producing innovations for teaching and learning, many times
reviving methods of the past.

The classroom which was organized as an environment supports learning in
spite of its complex effort. The nature of relations and interactions within teachers
and students as well as external factors such as administration, family and
educational backgrounds conceives the classroom. Classrom is defined as a system
of various components within which teachers and students live and it affects how
they behave in class (Zabel & Zabel, 1996). Teachers are responsible for creating and
maintaining an effective learning environment to achieve instructional goals.

In this setting, the goal of an instructional designer in the class, or a teacher is
to produce a plan for instruction, whether for a complete course, a unit, or a single

lesson, that stimulates and supports the learning of individuals (Ledford, 1996).



Learning involves the acquisition of knowledge that has implications for how to
teach- such as presenting information to learners in books and lectures- and how to
assess- such as testing to see how much of the presented material students can
remember (Mayer, 2001).

There are educational goals; two of them are the most important ones in order
to promote retention and to promote transfer. When both occur, meaningful learning
exists. Mayer and Wittrock (1996) gave definition of retention as the ability to
remember material at some later time in much the same way it was presented during
instruction and the definition of transfer as the ability to use what was learned to
solve problems, answer new questions, or facilitate learning new subject matter.

The fact that the students transfer information to long-term memory more
when schemata already exists in which to place the new information are shown by
researchers such as Gagne and other information processing theorists. Educators can
notice that students will learn better and remember more when the lesson includes
different type of learning activities and learning strategies. There are numerous
studies which have researched various methods to help students’ comprehension and
learning material and concepts precisely (Ausubel, 1960).

Teachers and students are responsible for creating and maintaining an
effective learning environment to achieve intended goals of the planned unit or
subject. In this setting, the implementation of the chosen instructional strategies as
methods, to follow up the objectives in a classroom is a complicated task in
education. Although it is a complicated task, it appears easy to conduct in a well
organized and well managed instruction and classroom in which the students are
actively involved in given tasks for the instructional goals.

The selected procedures for instruction in order to increase the achievement
of the intended objectives in learning the content are called methods. The general
categories of methods are presentation, demonstration, discussion, drill and practice,
tutorial, cooperative learning, gaming, simulation, discovery and problem solving.
One of the methods; simulation is described as an abstraction or simplification of
some real-life situation or process. The simulations for instruction consists of role-

plays used for training in motor skills, developing social- human relations when



showing empathy or managing successfully in eliminating reactions and also
developing the decision-making skills that is management simulations in business
administration (Heinich, Molenda, Russell & Smaldino, 2002).

Many international studies have been made about increasing the science
achievement. These studies focused on all educational level from elementary through
graduate schools. Education and science education in particular, is believed to
promote aims such as; democracy, development, equality, tolerance, creativity,
critical thinking, scientific attitude, and so on.

Physics education is a very small part of general education. However, physics
learning and teaching activities interact with many other social activities. Physics is
the branch of science, studies forces, matter and energy. Knowledge of physics is
fundamental to an understanding of the world around us. In teaching, the kind of
method which is used in lectures is very important. One suggested means for this
situation is to change the focus of classroom activity from teacher- centered to
student- centered. Here, the role of the teacher is to organize information around
conceptual sets of problems, questions and discrepant situations in order to engage
the students’ interest and active participation.

In the article of teaching and learning strategies (‘“‘Additional Teaching and
Learning Strategies”, 2002), interactive teaching strategies like role-playing and
simulations work best when theyre presented spontaneously to students. Role-
playing and simulations require students to improvise using the information available
to them. These teaching tools can be effective in helping students clarify attitudes
and ideologies and make connections between abstract concepts and real world
events.

Hake (1998b) stated that researches about interactive engagement methods
has the indication of that students’ conceptual understanding were significantly better
than students in traditional methods. In this manner, a question arises: can an
interactive engagement activity based on role-playing be planned to support teacher
and students for the case of student-centered instruction?

Although there is large research base on teaching, learning and instructional

strategies, research has yet to establish unequivocally the impact of the strategies.



The findings of this study will be useful for a large group of physics teachers who
feel the need to change their instructional or teaching methods, but are in situations
where they have little flexibility to induce change in their school systems. Finally
this study will reflect whether the use of role-playing, the type of simulations would
enhance students’ attitudes toward physics and most importantly, reason proper
conceptual understanding. However, role-playing in science education is seldom
used, it is hoped that this work will inform the effect of role-play, a type of
simulation on students physics achievement at electricity affirmatively.

The aim of this study is to demonstrate the educational impact of using role-play
activities on the 9™ grade level students’ physics achievement and attitudes towards
simple electric circuits that is normally taught through more conventional lecture

methods.

1.2 Main Problem

The main problem of this study is stated as follows;

Are the (a) attitudes of students towards physics and (b) students’ physics
achievement at simple electric circuits affected by the use of role-playing activities

as opposed to a traditional methodology in a traditional classroom setting?

1.3 Hypotheses
The problem of this study above given was tested according to the hypotheses

given in the null form below as follows;

Null Hypothesis 1

Ho 1,25 Urp - Hrrm = 0

1: scores on physics achievement posttest, 2: scores on physics attitude posttest
RP: Role-play activities, TTM: Traditional teaching method

There will be no statistically significant effects of teaching methods (role-play

activities versus traditional teaching method) on the population means of common



dependent variables of ninth grade students’ physics achievement posttest scores and
physics attitude posttest scores when students’ age, physics achievement pretest

scores, physics attitude pretest scores, and gender are controlled.

Null Hypothesis 2

Ho s Mrp - Urtm = 0

There will be no statistically significant effects of teaching methods (role-play
activities versus traditional teaching method) on the population means of ninth grade
students’ physics achievement posttest scores when students’ age, physics

achievement pretest scores, physics attitude pretest scores, and gender are controlled.

Null Hypothesis 3

Ho r21: Urp - v = 0

There will be no statistically significant effects of teaching methods (role-play
activities versus traditional teaching method) on the population means of ninth grade
students’ physics attitude posttest scores when students’ age, physics achievement

pretest scores, physics attitude pretest scores, and gender are controlled.

1.4 Definition of Important Terms

e Simulation: is defined as an abstraction or simplification or some real-life
situation or process (Heinich et al., 2002) is a teaching strategy that allows
students to take on the roles of people who are “engaged in real life-
situations” (Joyce & Weil as cited in Jenkins, p.47, 2000).

e Role-play: refers a type of simulation in which the dominant feature is
relatively open-ended interaction among people (Heinich et al., 2002).

e The traditional teaching method: is a teaching method in which the instructor
does all of the talking to present information to the students (Broadwell as
cited in Keeling, p.13, 1999).

¢ Interactive engagement methods: The methods are “designed at least in part

to promote conceptual understanding through interactive engagement of



students in heads-on (always) and hands-on (usually) activities that yield
immediate feedback through discussion with peers and/or instructors” (Hake,
p-2, 1998b).

e Traditional classroom setting: A classroom containing between 25 to 30

students seated at a table and all facing the blackboard, which is the only
available teaching tool. Teacher make little or no use of interactive
engagement methods, relying on passive lectures, lab recipes and algorithmic
problem exams (Hake, 1998a).

e Attitudes toward physics: How students perceive their being in a physics

classroom, how they assess the usefulness of physics as a discipline and how
they relate the importance of what they learn in physics classes to their real
life experiences and its importance in developing their ability to interpret
everyday physical phenomena (Zoubeir, p.7, 2000).

e Gender: The fact or condition of being a male or a female human being,
especially with regard to how this affects or determines a person’s self -image,
social status, or goals (Webster, 1994).

e Students’ age: The information about the ages of students in years joined in
this search was noted at the time of pretesting.

e Dependent Variables (DVs): Students’ physics achievement posttest scores

(PSTACH) and physics attitude posttest scores (PSTATT) are dependent

variables.
¢ Independent Variables (IVs): Students’ physics achievement pretest scores

(PREACH), physics attitude pretest scores (PREATT), age, gender and

teaching methods (TM; role-play activities and traditional teaching method)

are independent variables.

1.5 Delimitations
The relevant delimitations of this study are as follows:
a) This study was limited to 109 students enrolled in four 9th grade physics

classes at Acipayam High School during the 2003-2004 academic year.



b) Teachers are volunteers.

c) The time span for study implementation and data collection was two
months.

d) Any subjects and/ or variables not specified were considered beyond the

field of this research study.

1.6 Assumptions

The following assumptions are made for the purposes of this study:

a)

b)

c)
d)

€)

It was assumed that the subjects would respond to the measuring instruments
in an honest manner and sincerely.

Role-play which is the type of simulations is considered to be interactive
engagement methods to support the active learning of students.

The teachers, who will use the role-play in their lectures, will not be biased.
The teachers have the ability to implement the role-play activities about
simple electric circuits from the physics curriculum.

The administration of the Physics Achievement Test and Physics Attitude

Scale were under standard conditions.



CHAPTER 2

REVIEW OF RELATED LITERATURE

2.1 Learning, instruction, teaching methods

The development of new knowledge, skills or attitudes by means of the
interaction with environment and information by the learner or individual is defined
as learning (Heinich, Molenda, Russell and Smaldino, 2002). Learning involves the
acquisition of knowledge. This leads to some implications for how to teach that is
presenting information to learners are books and lectures. In addition the other point
is that how to assess how much of the information or presented material can be
remembered by the learners (Mayer, 2001).

In any area of education, instructors aim to promote retention and transfer.
When both occur, meaningful learning exists. Mayer and Wittrock (1996) gave
definition of retention as the ability to remember material at some later time in much
the same way it was presented during instruction and the definition of transfer as the
ability to use what was learned to solve problems, answer new questions, or facilitate
learning new subject matter.

There are three conditions in learning; no learning, rote-learning and lastly
meaningful learning. In no learning condition, when the information about electrical
circuits is read. After some time when if key points of the subject is asked the
learner, the learner can not list the major elements of a simple circuit with their goals.
And also when a problem about circuits asked, no answer is given. This indicates
that no learning exists. In another situation the learner reads the subject carefully and
the main points are focused, the learner revises the material memorizing the facts.
Then if she or he is asked to recall the information, she or he can list all the elements
and remember the facts. But when she or he is given a problem, she or he can not

answer it, because of rote-learning. In the third situation when students build the



knowledge and cognitive processes needed for successful problem solving and use in
real life, meaningful leaning outcome can exist (Mayer, 2002).

Learning and instruction are highly related each other. In learning
environment includes the physical facilities, the psychological atmosphere,
instructional methods, media, and technology. In any time learning occurs such as
watching television, listening to the music, talking with one or by observing the
things, events happened around us. It is thought that, people learn and understand
information when they are actively involved in their learning process. Not learning
the information is enough, how to use the information actively in life is important.
Heinich et al. (2002) stated that learning includes selection, arrangement and delivery
of information in a suitable environment and learners interact with the information.
In this manner, instruction is defined as the arrangement of information and
environment to facilitate learning. In instruction, the instructor mentions the
environment not only the place where the learners interact and the instruction exists
but also the methods, media and technology which are necessary for the conveyance
of the information and counseling the learner’s study.

Paulson and Faust (no date) summarizes that active learning and cooperative
learning form groups for the teaching methods variously. Active learning involves
anything that students do in a classroom. Such as listening practices are helpful for
the absorption of the information heard by them. And short writing exercises,
complex group exercises in which students apply course material to real life
situations. Cooperative learning includes the subset of active learning activities in
which students do formally structured groups of three or more for research projects,
presentations or multiple-step exercises.

In the study of Teaching Methods Resources (no date), it is told that there are
numerous satisfactory ways of studying how the intended objectives and behavioral
changes take place in students. Active learning has the components of listening,
talking, manipulating, writing, reading, active directed activities related to text (such
as text completion, diagram completion, table completion...etc) that is cycling. In

Figure 2.1, some active learning strategies are given. In this study, role-play is



chosen to determine the effect of role-play activities on students’ achievement as an

instructional strategy.

Teacher practical Formal -
Small-group demonstration presentation Problem- solving
discussion
| Debating \ \ / _— Posters
) . — ACTIVE LEARNING ~—Jaterviewing surveys
Science diaries———— STRATEGIES

Creative / / Xl \ R Drama |

writing ROLE-PLAY w

Figure 2.1: Active Learning Strategies

Giving examples to link new learning with what the students already know, is
useful. Teachers can ask a variety of types of questions, analogies that link to
students’ lives, use personal experiences, similes to help students in the creation of
the situations, form the groups of students to organize and translate sources. Gredler
(1992) mentions that there are some useful types of interactive exercises applied in
the classroom. Games and simulations are the ones which are useful. Others include
role-playing, micro worlds and individual or group problem-solving exercises with

simulated materials.

2.2 Traditional Science Teaching

The basis for the instructors is making classrooms dynamic learning
environments. Giving the importance of traditional classroom settings such as
classroom management, variety of used strategies in successful teaching, teachers
ought to be equipped with effective management principles and strategies that enable
them to cope with inappropriate student behavior and sustain student interactive

engagement in learning activities.
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Lecture is commonly used and sometimes overused strategy in high school
classrooms. It is a strategy that is teacher oriented and controlled. Students are
directed in guided practice with the introduction of an objective. Teachers explain a
concept or skill during the lecture. Jenkins (2000) states that, lessons are structured in
a sequential manner, usually with a direct oral presentation by the teacher and
students are responsible for note taking, discussion, worksheets or drill activities.

During the process of learning there is necessity of active involvement of
students. Brigham stated that in the lecture method, there isn't actively engagement
of students in the learning process and lecture method does not help students to
develop critical thinking skills (as cited in Toth, 1996).

McCarty (1992) examined that lecture method has some limitations. Students
are passive, learning is difficult to gauge, and communication exists in one way.

Yates (1997) observed that classroom instruction is synonymous with the
lecture method. The teacher stands behind a table and talks to students. No
interruption exists due to the students. Today, literature offers that there are more
suggestions and ideas for instructional gain than the traditional lecture. Bonwell and
Eisin (as cited in Yates, 1997) have the suggestions of use of role-playing,
simulations as active learning strategies to enhance the classroom instruction.

Simulation-role-play encourages the students to improve their opinions and
comprehend abstract science concepts. Lecture method is informing anything more
than grasping. Francis and Byrne write (no date), ‘lectures are highly effective
method of transferring information from the notes of the lecturer to the notes of the
students. A large body of educational research, however has shown that very little of

this information is lodged in the minds of the students en route”.

2.3 Simulation and Gaming

One possible solution for making classrooms environment dynamic is to change
the focus of classroom activity from teacher-centered to student- centered. In this
manner the role of the teacher is to organize information around conceptual clusters
of problems, questions and discrepant situations in order to engage the students’

interest, motivation and active participation. Teachers support the students in
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developing new insights and connecting these with their previous learning. When we
look around we see children or students engaging in searching the world around
them. It may be pleasant and sometimes having results in changed behavior them,
lets the students to have a better control of the event or the case. This is a kind of
learning experience what we try to provide in our traditional classroom settings.
Unfortunately like the boy or girl who easily remembers his or her favorite football
team’s score averages but fails science or a branch of science; physics, students are
not always motivated to learn that what the instructors like them to learn. The
questions of how to provide experiences that facilitate student motivation is the base
for searches.

Simulation was introduced into training to bridge the gap between theory and
practice. The simulations have been of the role-play which have been found useful
by students and have caused teachers to rethink their expectations of students. Also
simulations puts a student into the role of the teacher facing a class to let him or her
make decisions and then allows discussion of the decisions and the reasons why they

3

are made (Tansey & Unwin, 1969). Simulation is defined as “a special type of
game, based upon an abstract, limited model of some real phenomenon, usually a
decision—making or conflict- resolution situation, and designed to teach the operation
and interaction of principles that operate in the situation” (Clegg, 1991, p. 523).
There are distinctions between simulations and games. The structured learning model
which is designed to teach a specific concept or concepts about a certain system are
simulations but the games are not usually tightly structured and are not preoccupied
with the given certain concepts, depend on more the participants’ actions and
reactions (Gillispie, 1973).

Simulation is technique in which to obtain quantitative evaluations of the
effectiveness. It is felt that if it motivates a student to the extent that he wants to
come to school and enjoys the classroom experiences that are measure enough for the
teacher (Tansey & Unwin, 1969).

Why simulation game is used? This technique has two important educational

qualities stated by Gillispie (1973). Taking the positive features of group dynamics

and focus a group’s energies on a particular task or a specific concept of social
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change as an ability is the first quality. There takes place human interaction and
human understanding within a group is both inspiring and educational. The latter one
provides a context in which all members in group can be teachers and learners
simultaneously. Many of the structured learning environments plan one or a few
person as teachers or learners. In the gaming context, the members teach one another,
learn one another. Providing a context in which the students can learn from each
other is the role of the teacher. Due to this, gaming provides not only motivation but
also gives chance of participant equally in the educational process.

When the student plays a game or a simulation that is simplified, operational
method of real life in the classroom he or she assumes a role and participates in the
decision- making process. The characteristics of a game to operate in the classroom
are a small fixed set of players, set of roles for reasonable actions and a time
limitation. When the students individually involve, they are able to solve problems.
They are satisfied when his or her senses, a new sight as the concepts are formulated.
A high degree of interest is generated through realistic participation by means of
games. These are the advantages for the games and simulations. On the other hand,
there are some limitations of the games and simulations. While attempting a social
context students may fall in false confidence. They are time-consuming activities.
Many games are lasting for hours or for several days. Most games are played by only
a few people. How can all the classes be involved in a simulation may be a problem
(Gerlach & Ely, 1971).

In science education, interaction of these three elements (play, games and
simulation) may be accepted as role-play which results in students’ le arning
outcomes for their performed activity. Use of derived techniques from drama may be
adapted in science education. Because of the adaptation, role-play in science

education is the result of the drama, simulation and game (McSharry & Jones, 2000).
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2.4 Role-play

The main goal of teaching is to convey the knowledge to the students and
researches have indicated that effective teaching strategies are an area of concern to
teachers. Role-playing is just one of the many educational tools; instructors have
been available to achieve this challenge.

Role-playing refers a type of simulation requires to play or dramatize a given
situation in which the dominant feature is relatively open-ended interaction among
people. Being an effective method in the development of social skills, especially
empathy; putting oneself in someone else’s position and in the motivation of students
has been proven. Counseling, interviewing, sales and customer services, supervision
and management are the kinds of tasks lending them particularly to role-playing
(Heinich et al., 2002).

In 2001 Orbik studied definitions of role-play in two categories. One is the
clinical definitions and the other one is educational definitions of the role-play.
Research and applied psychology and social psychology are the fields that are related
with the role-play theory.

Yardley- Matwiejczuk (as cited in Orbik, 2001) described role-play as

A range of activities characterized by involving
participants in ‘as if” or ‘simulated actions” and circumstance. In
brief, role-play or simulation techniques are way of deliberately
constructing an approximation of aspects of a ‘real life” episode
or experience, but under ‘controlled” conditions where much of
the episode is initiated and /or defined by the experimenter or
therapist (p.1).

Van Ments (as cited in Orbik, 2001) gave a definition which reflects the use
of role-play in clinical area. ‘The idea of role -play is that of asking someone to
imagine that they are either themselves or another person in particular situation”.

Mc Sharry and Jones (2000) outlined that role play is a product of ‘play’, ‘games’
and ‘simulation’. In science education it may be seen that there is an interaction
between them. They showed the interaction in which the students who perform the

activity resulting in learning outcome shown in Figure 2.2.
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Figure 2.2 Role-play as the medium of interactive/experiential learning

Upright (2002) studied role-play a strategy to increase the empathy in the
elementary school child. Schulman and Mekler (as cited in Upright, 2002),
explains that the process of imaging that you are someone else, seeing the world
through his or her eyes and then behaving as that person behaves is defined as

role-play.

2.4.1 The place of role-play in teaching

The main question that a teacher may ask when considering the use of
determined teaching method is why used or wanted to use. The main point is that
how the teaching method fits into the all learning process. The teacher will organize
the process with the help of number of activities and resources planned to be used in
particular order to achieve a series of objectives. For this case, an appropriate
teaching method or appropriate methods must be determined to meet the objectives.
Conventional methods such as lectures, reading, discussions and writing are used
successfully in order to help students gain the knowledge of factual material and the
essential theoretical framework on the other hand they lack in two major respects.
They are not effective to help to change the student’s attitude or behavior is the first
one. Reading or hearing in the lectures is not same as the experiencing. When they

have experienced in the disappointment of being in similar situation whatever they
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feel, they will have more sympathy and understanding towards it. Role-play is one of
the experiential techniques that help the student to manage the idea of uncertainty

Taylor (as cited in McSharry and Jones, 2000) examined that theory behind
the use of role-play in science teaching and learning is that students are reinforced to
involve physically and intellectually which allow them to understand the concepts
and express themselves in the context.

Van Ments (no date) states that conventional methods have to be supported
by interpersonal and communication skills. The way to develop these skills is to use
them in actual interpersonal situations. Counseling, interviews, customer service,
personal relationships, committees, negotiations, public meetings or team working
are individual and group situations to develop interpersonal skills. The role-play is
ideally coping with the development of interpersonal skills.

The interpretations of Walters (as cited in Jackson, 1998) about role-playing
are as following. It is a teaching device or technique in education which is used for a

variety of reasons. Here are just given a few:

e To illustrate principles from the course.
e To avoid any prerequisites for performing various
functions.
e To give students practice in using and applying what
they have learned.
¢ To maintain and arouse interest.
e To increase ownership over ideas, concepts and
experiences.
e To develop student insight and experience with human
relations, both intra and interpersonal.
e To provide safe area in which to express feelings and
share experiences.
This struggles to extend the traditional scientific experiences into an interdependent,
people-oriented, small group, learning environment. The working of the role-play in

scheduled course which focuses on learning new chemistry, analytical methods,
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instrumentation, computer software developing management and leadership skills
can be thought as a dynamic activity performed by a community of learners reflects
much a community. He states his desire about the integration of science into an

adventure that people together learn and like.

2.4.2 Subject areas

In 2001 Orbik stated that role-play as a distinct training event is fairly
common in the literature of the fields of medicine, psychology, sociology and
education.
Fadali, Robinson and McNichols (no date) state that there are documentaries about
the use of role-play in the sciences in literature. The examples cover some areas and
science may be the main one. They are public policy issues in sciences,
interdisciplinary curricula consisting the sciences basically environmental sciences as
one part, the traditional sciences of biology, chemistry, physics and environmental
problems and or issues based on environmental sciences’ knowledge.

Furthermore, role-playing can be implemented through the use of all kinds of
suitable materials as props and ways to increase the real life- situations. Some
examples to which role-playing can be put in, business education class, geography
class, civics class, physics class and history class. In physics class, students are
divided into groups or a student committee is formed. This group dramatizes the
work of selected great scientists, stressing the contributions each has made toward
improving our way of life. Each acting student of the scientists talks about his benefit
effect of his contributions to today’ life as though he was looking back on the world.
Students compare the results and come to an agreement on their contributions

(Brown, Lewis & Harcleroad, 1959, p.304).

2.4.3 Running the role-play
In the article about role-playing (‘Role -playing simulations improve writing”,
2002), it is reported that the components of a successful role-playing simulation

game are; issue for the problem to be solved, players for the participants in the issue,
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context for the information provided for the participants, rules for as guidelines,
enactment for activities and products in which players engage and the outcome for
the end of the activity.

There may exist some problems growing out of concerned with people, their
actions and their opinions during the instructing the role-play. Organization of the
class members and role-playing skills to involve in such kind of exercise will be
developed by the considerate practice. In order to put into practice the designed role-
playing activities, some steps are necessary for the intended objectives in a lesson
period. The first one is to set the atmosphere. For this, putting the class members in a
receptive mind, and then preparing them to join in learning as the objective mind.
After setting atmosphere, setting the stage for the problem is necessary what problem
or event you have assigned to be role-played. If there is no problem you determined,
allow students to define a problem. During this, ask students the kinds of roles to
perform the problem sufficiently. After the designation of the roles, select the
persons for roles from the class. Choosing the students who has knowledge about the
subject earlier can be useful. Later the role-playing can be carried out. The last step is

discussing the presentation (Brown, Lewis & Harcleroad, 1959, p.304).

2.4.4 Debriefing

In the study of Enhancing Education (2002), it is stated that interactive
teaching strategies like role-playing and simulations work best when they’re
presented spontaneously to students. Effective use of role-playing however requires
preparation, a well defined format, clearly defined goals and outcomes and time to
debrief after the simulation. Role-playing and simulations require students to
improvise using the information available to them. In the process they encourage
critical thinking and cooperative learning. These teaching tools can be effective in
helping students clarify attitudes and ideologies and make connections between
abstract concepts and real world events.

There are three main parts to any simulation: the briefing, the action and the

de-briefing. At the briefing, a participant is given information and explanations about
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the mechanics and procedures and the topical context in which subsequent action

will occur. During the action phase, the participant has to play a specific role. Once

the action has concluded the de-briefing and discusses outcomes (Jones, 1980). In the

evaluation of role-playing de-briefing is usually preferred. It has four stages, de-

compressing (feelings), describing (facts), drawing comparisons (transfer) and

deriving lessons (application) (Heinich et al., 2002).

Following a role play activity Van Ments (as cited in Orbik, 2001) claimed

the importance of debriefing. He summarized what should be in debriefing part;

‘Bringing p layers out of role, clarifying what happened (on factual

level), dissipating tension/ anxiety, bringing out assumptions,

feelings and changes which occurred during run, giving players

opportunity to develop self-observation, relating outcome to

original aims, analyzing why thing happened that way, drawing

conclusions about behavior, reinforcing or correcting learning,

drawing out new points for consideration, deducing ways of

improving behavior, applying to other situations, linking with

previous learning, providing plan for future learning”.

2.4.5 Advantages and Disadvantages of role-play

Van Ments (no date) summarized the advantages of role-play on attitudes and

feelings of the students as follows;

Enables students to express hidden feelings.

Enables student to discuss private issues and problems.
Enables student to empathize with others and understand
their motivations.

Gives practice in various types of behavior.

Portrays generalized social problems and dynamics of
group interaction, formal and informal.

Gives life and immediacy to academic descriptive

material (history, english, economics, geography).
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e Motivational and effective because it involves activity.
® Provides feedback for teacher and student.

e [t is student- centered.

¢ Closes gap between training and real life situations.

® Change attitudes.

e Permits training in the control of feelings and emotions.

Johnson (1999) used role-plays to examine the effectiveness in teaching the role
of the kidney to 15 year old double award science GSCE pupils. The ideas of the
pupils were studied before and after the implementation of two role-plays related
about the functions of the kidney in excretion and osmoregulation. After carrying out
the role-plays the pupils’ responses to questions suggested that role-play were
effective in promoting learning. Many pupils enjoyed planning the role-plays and the
role-play were found easier to recall how systems worked. There existed in
maximum involvement, excellent atmosphere.

Bolton and Heathcote’s extensive years of experience ar e collected in the book of
“So you want to play role -play?” They summarized all that in the book by describing
six different kinds of learning can be resulted from role-play as concrete learning,
acquiring information, going beyond information, training how to inquire, showing
attention to detail that is learning to read signs or perceive change in values or
attitudes (as cited in McCammon, 2001).

Role-play has potent ional open to unruly behavior, it is quite hard to implement.
It needs a great deal of judgment, skill and sensitivity to group dynamics. The
teacher has to give new rules for the acting. These may lead confusion in learning.
Teacher who is acquainted with role-play new may feel the situation unusual. Many
of the students find role-play activities quite easy and full of enjoyment and
satisfaction. It is time-consuming exercise (McSharry & Jones, 2000).

Sutcliffe (no date) summarizes the disadvantages of using role-play. According to
his paper, the teacher gives up a high degree of control over the learning process, not
only what is learned but also the sequence which is learned. When control is lost,
there exists minimum usage of knowledge and fail ness to make use of knowledge

effectively. A question arises that will the students simply play the role in an
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ineffective manner? Paying attention to this point, a good and successful role-play
depends upon the quality of the students involved and seriousness which is shown by
the students acted in the role-plays. Role-plays need time in preparation, playing, the

assessment part and the debriefing. So role-plays can be time consuming.

2.5 Definition of Misconception and Misconceptions about Simple Electric Circuits

Chambers and Andre (1997) reported that there was increase in the search of
misconceptions in science. Students having ideas about natural phenomena that are
inconsistent with scientific conceptions are called alternative conceptions or
misconceptions.

Researches about students’ conceptions relating various fields of physics are
concluded. Simple electric circuits are one of the areas actively studied. The studies
have identified a number of misconceptions about this subject (Chambers & Andre,
1997). Why electricity? Stocklmayer (as cited in Lochart, 2000) stated that electricity
may be the most requiring effort and demanding unit for high school students to
learn physics. Some reasons cause difficulty in learning the concepts of electricity.
The one is that electricity can not be seen or observed when compared to other areas
of physics. Because of presenting electricity as an element to be feared in the home,
the cause of getting feared may lead inhibition of classroom learning.

The widespread misconceptions are summarized according to many researches
as follows:

Weakening Current Model: There is an idea that electrical current flows in one
direction but that current continuously weakens due to using of some of current by
each device. In this circuit which comes later as a device uses less current than the
earlier one is believed. That is the bulb which is close to the battery brightens more
than the others. The brightness is proportional to the amount of current flowing
(Chambers & Andre, 1997; Heller & Finley, 1992)

Sink Model: Students consider that a single wire connection allows electricity to
sink from the power source to the electrical device, in that way this connection

powers the device. In another words, students holding this misconception believe that
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for bringing current to the bulb, only one terminal of the bulb is necessary. The
students are not aware of necessity of closed circuit (Chambers & Andre, 1997;
McDermott & Shaffer, 1992).

Clashing Current: Students holding this misconception believe that there exist

two current which are positive and negative current. They think that positive current
moves from positive terminal and negative current moves from negative terminal
meet at a device and clash to power the device (Chambers & Andre, 1997; Heller &
Finley, 1992).

Shared Current: Students believe that current is shared by the elements of the
circuit equally and also is spent equally by the elements of the circuit (Chambers &
Andre, 1997; Heller & Finley, 1992).

Power Supply as a Constant Current Supply: The idea of that the concept of

current is more concrete than the concept of voltage let students to believe that the
voltage is formed by the current. This idea causes in perceiving of students that a
simple battery is not a voltage source but a current source. Students believe that
battery releases the same amount of current to every circuit. It is regarded as a
constant current source rather than a potential source (Cohen, Eylon & Ganiel, 1983;
Dupin & Johsua, 1987; Heller & Finley, 1992).

Local and Sequential Reasoning: Students holding this misconception adopt that

point. Whenever any part of the circuit is changed, other part of the circuit does not
change; no attention may be given to possible changes. They tend to analyze the
circuit as in two parts, the part before the changed device or the part after the
changed part. They believe that change made at the, first part of the circuit affects all
the circuit however the change made at the end of the parts in the circuit does not
affect the complete circuit (Cohen et al., 1983; Heller & Finley, 1992).

Short Circuit Misconception: Students have the belief that a wire connected

without any device has no effect in a circuit (Shipstone, Jung & Dupin, 1988).

Parallel Circuit Misconception: There is confusion in the understanding of series

and parallel connected circuits. In this misconception students believe that adding a
resistance is increased regardless of connection style, the equivalent resistance

increases. Therefore adding a resistance in a parallel path in a circuit increases the
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total resistance of the circuit due to this shining of bulbs in parallel would be less
than shining of single bulb (Cohen et al., 1983; Dupin & Johsua, 1987).

Lochart (2000) had the purpose of to analyze the student misconceptions in the
understanding of electricity and methods and suggestions to improve teaching in his
study. The study consisted of charge transfer, electric field, difficulties distinguishing
voltage and current, conceptions about circuits and current flow. The above given

misconceptions and his study may help to understand the electricity more easily.

2.6 Studies about role-play

There are researches about interactive engagement methods which there are

used in traditional classroom settings display that students’ conceptual understanding
was noticeable better than traditional methods (Hake, 1998b).
As the technological revolutions raise hopes that the teachers of science instructors
of future will act as a facilitator of student-initiated, student directed learning.
Technological innovations such as printing press, chalkboard, lantern slide, filmstrip,
television, and computers have yet to displace the instructor or teacher from the
center of the classroom (Knox, 1997).

Role-play which is one of the instructional strategies falls under the theory
behind it is as using active learning device. It helps students develop values by
modeling and using real life examples, employment of role-play and simulation
strategies to help development of empathy, compassion, communication and other
valuable affective and social skills (Hartman, 1997).

In order to teach and reinforce concepts, the variety of methods of instruction
is used by the teachers in their classrooms. Carilli (2001) emphasizes that in her
classroom, she had her students to use role-playing activities in the process of
photosynthesis, the rotation and revolution of the earth around the sun and the
interaction of organisms in a food chain. These activities let students to take an active
role and demonstrate understanding of hard or abstract science concepts. In addition

to this, Stencel and Barkoff (as cited in Mcsharry and Jones, 2000) thought protein
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synthesis with the participation of Tchaikocsky’s ‘Dance of the Sugar Plum Fairy”in
their classroom to help students’ understanding of biological concepts.

Wyn and Stegink (2000), a science teacher and PhD a professor of Science
Education, introduce a role-playing about mitosis at biology applied at tenth grade
high school and freshman-level college students with a sample of 52 students. During
the instruction, the teacher mentored the tenth-grade biology students, after the
application quiz scores from different biology classes were correlated with
differences in method of instruction used. On identical scores, students that role-
played performed better than students who did not use the role-play as an
instructional strategy. Although the sampling was small, a summary of research
findings has identified that role-play mitosis had a positive effect on students’
understanding and their enthusiasm.

Following Rudolph’s (2002) work, in attempt to investigate attitudes toward
classroom management and effectiveness of classroom management practices based
on traditional classroom management compared to a role-playing approach for
preservice teachers with 36 interns of 2001-2002 secondary education core
curriculum cohorts. The interns consisted of five areas including math, science,
social studies and English and foreign language. The study was quasi-experimental
study in which significant main effects were found for the attitudes and effectiveness
variables. Attitudes of the interns toward classroom were found to be more positive
also could be related to more classroom experience. In addition to this control’s
group attitude means showed an increase between the posttest and follow-up score.
On the contrary, there have been significant differences as decrease time by time.

In a research to compare two methods to teach effective delegation decision-
making, Keeling (1999) found that there was not a significant difference in control
and experimental group posttest scores, because of the lack of support for role-
playing with selected sample. It is effective and more supportive as a teaching
method for delegation decision-making when replicating this study with a larger
sample size and a more structured role-play.

In her study, Toth (1996) administered Critical Thinking Skills Test to a sample

of 781 practicing college students during the 1989-1990 academic year in order to
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examine the effectiveness of various instructional strategies (lecture, computer
assisted instruction, role-playing, questioning, gaming...etc). According to statistical
results, exposition of critical thinking abilities in freshman nursing students was
supported for the concept of utilizing a variety of teaching strategies.

In order to improve multicultural education, Fischer and Laan (2002) had the aim
to teach their students ways to extend their empathy into other societal situations
with the help of practicing through role-playing. With the scenarios, role-playing
allows the students to place themselves without any risk or threat in which they live
the situations as a life experience.

Reichman and Weaver-Mayers (as cited in Keeling, 1999) decided to help
nursing students to get better understanding about the problems and the feelings of
cataracts and glaucoma patients. The sample size was not stated. If a student firstly
acted in cataract patient situation, later acted in glaucoma patient situation. The result
of these acting situations were reported as the better understanding of the problems
faced by patients, the increase care in the clinical setting preparation.

In extending to further understanding of role-playing activities’ effect, Resnick
and Wilensky (1998) organized two role-playing activities to examine its role in
mathematics and science education. These activities are designed to explore the
behaviors of complex systems. For the development of understanding the casual
mechanisms at work in complex system, role-playing provides a path. And also they
give an example used in science classroom activities. By acting out the motions of
the planets, the students learn about the solar system.

Moreover, Francis (2003) designed role-playing exercises for teaching astronomy
and physics. Many of these exercises were successful to 10-12 high school students.
He prepared them to teach students how solar systems form. While preparing the
students for the situations, he describes some of the clues to the formation of the
solar system. Then divide the class into groups and they are given the briefing
papers. All the exercises have goals about the related subject. For example, in
Captain Cook exercise, the aim is to allow students to think about long term benefits
of space travel. Some of the arguments for and against this idea are given then the

class is divided into groups. The members of the group have the role of the members
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of the cabinet which decide whether to send Captain Cook to explore the South Seas.
Once the player agreed with this argument, the players are asked to move forward
some years and exchange the issues into space exploration.

A following example for social-role-play is stated by Hopkins (2003) can clarify
the influence of its use to encourage empathy and profound comprehension of
imposed societal roles is a role-play about discrimination. The teacher or instructor
groups the class into at least two according to arbitrary variables such as taking eye
color, hair color as critics. This group is threaded prefentially for an entire school day
or class duration with special threats or special privileges. On the other hand the
other groups who aren’t complimented or favored are left out the activities. At the
end of the period, the members of the groups argued their feelings. The teacher can
widen this exercise and allow the students to experience the lives of famous
historical people, such as Dr. Martin Luther King. With this exercise the students
deal with reasonable sides of his life for the dominant culture.

Role-playing mitosis had a positive effect on students’ comprehension of
biological concept, mitosis. Although there exists a little loss of classroom
management when some students get out of their seats and join hand-to hand, teacher
can eliminate this with humor and encouragement, the students do the activity and
experience the role-play as a problem-solving view (Wyn & Stegink, 2000).

In the study of Jackson and Walters (2000), role-play was used as the cooperative
learning format in order to report the usage as means within the science education
especially analytical chemistry. Role-playing is seen as a bridging educational model
for the sciences. Here developing technical expertise at an individual level while
simultaneously stressing and developing the communication and collaborative skills
necessary to the profession is the goal of role-playing used. There were 238
graduates during the years 1987-1997 who completed the role-playing analytical
class and laboratory as taught by Walters. Ninety-four surveys which were mailed to
individuals were returned. As a result, it is reported that role-playing experiences not
only affects the chemistry curriculum but also provides sudden attacks into other
areas of study. The course which has offered analytical chemistry via formal

cooperative-group structure predicated on role-playing has been implemented during
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the last 15 years at St. Olaf College. This strategy has laid a base for continuation of
evolutionary effort.

Some teachers prefer students’ listening, watching during the instruction instead
of taking part in the physical and intellectual activity, materialized by role-play
(Lawrence, 1997). This happens because teachers get used to watching, listening or
maybe they are in trouble to understand the needs of the students who have passed
through the Piagetian stages of development in which the teachers are trying to
encourage them. Lawrence (1997) states that ‘unless the teaching methodology
embraces a variety of techniques, any student whose style does not match is likely to
be disadvantaged”.

Role-playing can be an ideal teaching strategy. Unfortunately it has some
disadvantages. Webb (2002) argues that if the students in the class were not self-
motivated learners or having strict discipline problems then it might be difficult for
an inexperienced teacher to administer such kind of a role-play exercise.

Turner (1995) tried to determine whether a gender equity workshop intervention
with searchers through in service would result in altered teacher behavior toward
boys and girls during mathematics instruction. She used an outline consisting
introduction to the in-service, setting the purpose of the in-service, giving
information and creating awareness, participant involvement and summary to reduce
gender differential through mathematics instruction. In the participant involvement
part, role-play scenarios and character descriptions were used. Frequency of teacher
interactions with boys and girls, types of teacher interactions with boys and with girls
and the amount of wait time given to boys and girls were the areas of teacher
behavior to possible gender differences in instruction to be examined. There existed
ten teachers. In the summary of the research, one significant difference appeared in
the area of types of student/teacher interaction. Boys started more conversation with
teachers post in- service than pre in-service.

Jarrett (1997) suggested ways in which elementary school children can learn
science and math through role-playing centers. They are common in preschool and
kindergarten classrooms. This kind of playing around can encourage creativity. This

will allow the students to try out future career roles and let them to construct their
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understandings of the world by experiencing. To increase the effect of role-playing
centers for the students’ motivation and learning, providing initial props for them to
use to make the play realistic, challenging them to use the skills they are learning,
entering into the students’ play to incite to think more deeply and play the roles
realistically, providing enough time for them for interacting with the materials,
giving chance to make real applications from the students’ play. When if they are
favored to have input and given opportunity to verify what they do at the centers will
be more intrinsically motivating. Doctor’s Office, Supermarket, Post Office,
Veterinary Clinic, Museum are some of the role-play centers.

Sutcliffe (no date) tried to explore role-play as one dimension of active learning
approach to teaching and learning. He used role-play to teach undergraduate business
students: challenging the teacher supporting the learner. He wished to investigate the
simplest form of role-play, where an individual is playing himself or herself placed
in a specified situation. How that individual would behave as a result of what is
happening around her or him.

Lehtela (no date) researched that teaching structure of matter in the science
classroom that aims at supporting seventh graders’ learning processes through the
use of experiential teaching and role-playing seldom used in science education. The
hypothesis of this study was that role-playing supports the reconstruction of the
student’s knowledge. Resnick and Wilensky (1998) asserted that role-playing
activities in spite of being rarely used, they play an important role in the help of
learning complex topics. This research is a part of larger project in attempting to
develop alternative methods for the teaching of chemistry and physics. As a pilot
study, a group of 15 students in November 1998 from the University Practice School
in Joensuu, Finland conducted the study. Then the instruction consisted of eight
lessons, was carried out at the Joensuu Secondary School in February 1999 with 18
students. The observations and students’ reflective writing were the ways of data
collection. Data were analyzed qualitatively and the results showed that the students
gave positive feedback about role-playing activities in thought of help of role-playing

activities. These activities had positive impact in monitoring learning process.
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After the second part of the 20" century, great efforts dealing with science
education have been suffered in determining the factors effecting the achievement in
science courses. So many factors, such as socio-economic status, gender roles,
thinking ability, problem solving ability, logic, fair, attitudes and especially teaching
methods used through lectures and so forth have been studied.

Regarding attitudes and achievement, several studies have been reviewed. They
show that students’ achievement is affected by many variables. Simpson and Oliver
(1990) studied to examine school, home and individual influences on attitude toward
science and achievement in science among adolescent students. Class climate, other
students, curriculum, physical environment, teacher, school, friends and best friend’s
attitude toward science are defined as school variables. School variables were the
strongest impact on attitude toward science. Oliver and Simpson (1988) had the
longitudinal study that is named influences of attitude toward science, achievement
motivation, and science self concept on achievement in science. The main idea of the
study is that student achievement is influenced by the constructs of attitude toward
science, science self concept and achievement motivation in science. The degree to
which a student likes science might be called as attitude toward science. Having
interest in science is not enough to achieve at a high level in science. The self-
concept is the factor to what extent does the student believe being successful is
possible in science. What extents does the student try to do as well as possible when
engaging in science is the motivation factor? Jenkins (2000) reported that role-
playing invited students physically act out the actions of a person or object to learn or
clarify a concept.

Elms (as cited in Patterson, 1996) reported that researchers begin to think that a
possible attitude change has been caused by role-playing. Renaud and Suissa (as
cited in Patterson, 1996) used role-playing simulations to teach traffic safety rules.
They claimed that behavior was changed by means of role-playing. But they found
some problems in terms of fully explaining student reaction to role-playing.

Zoubeir (2000) aimed to explore the impact of computer simulations guided by
interactive engagement techniques within a traditional classroom setting on students’

understanding of Newtonian Mechanics and on attitudes towards physics. Attitude
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towards physics was defined as students’ being in physics classroom is how
perceived, usefulness of physics as a discipline is how assessed, the importance of
what they learned in classes and its importance in developing the ability to interpret
everyday physical phenomena are how related with the real life experiences.

Physics branch is one part of the education. Physics learning and teaching
activities interact with many other social activities. In teaching, the kind of method
used in lectures is very important. Because the responsibility to attend the interaction
of physics with society is important in school science. Physics must be taught as
human activity which has relevance to the individual in his social, physical and
biological environment. However, the students think that physics is more difficult
than the other subjects. The impression of difficulty is one aspect of a generally
unattractive image of physics that young people have acquired. Physics does not
appear to deal with real things which can be seen and handled, but rather with
abstract entities. Because teachers present subjects rather than encouraging
involvement in physics as an activity, students think that they can not contribute their
own ideas on the physics subjects.

Students think that physics is the most difficult lesson to learn and understand
among all lessons they take. Teaching physics can be more enjoyable and
encouragable to learn. Teachers are the important factors of increasing the interest of
students in physics. Their characteristics are effective for increasing the student
interest in physics. And also they can provide enjoyable learning in some ways such
as; using different educational techniques, using different teaching methods,
motivating students with the educational techniques. In addition to this, the
government has an important role in learning physics in the raising and enjoyment of
students in physics by the curriculum development, supplying materials for schools.

A simple question must be answered; what is wrong with the ordinary lecture in
teaching physics or another branch? Most critics note that the lecture is a passive
way of learning for students (Knox, 1997). There are many teaching methods, it is
difficult to choose which one is available for this lecture or subject for teachers. In

this study role-playing is used versus lecture method in a traditional classroom
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setting. The purpose is to examine the effect of role-play on the students’ school

physics achievement and attitude at 9™ grade level at electricity.

2.7 Summary of the Literature Review

1.

The development of new knowledge, skills or attitudes by means of the
interaction with environment and information by the learner or individual is
defined as learning (Heinich et al., 2002).

The influences on attitude and achievement in science among adolescent
students has been questioning in many studies. Home, school and individual
characteristics have been addressed main categories affecting achievement
and attitude (Simpson & Oliver, 1990).

Traditional teaching method; lecture connected with textbooks is a useless
method to teach and it makes students passively engaged in learning, prevents
them from doing or performing science activities (McDermott, 1990; Saha,
2001). Direct instruction/lecture is strategy in which objectives of the subject,
explanations of concepts are introduced by a teacher. It is teacher-oriented
(Jenkins, 2000).

Role-playing has many definitions. It covers ranging from simple-make
believe and play-acting to sociodrama (Wittich & Schuller, 1973). Role-play
is defined as a type of simulation in which the noticeable properties is
relatively open-ended interaction among people (Heinich et al., 2002).

In the literature, role-play is commonly used as a training method in the fields
of medicine, psychology, sociology, business and education (Orbik, 2001).
Most effective role-plays grow out of problems related with people, their
actions and their beliefs. In classroom, setting the atmosphere, setting the
stage for the problem, selecting persons/students for roles, role-playing the
situation then discussing the presentation are the steps for the role-play

application (Brown, Lewis & Harcleroad, 1959).
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7. Role-play activities make science vivid, meaningful and fun for the most of
the students (Wyn & Stegink, 2000; Johnson, 1999; McSharry & Jones,
2000).

8. The major obstacles to role-play activities are; relinquishing a high degree of
control over the learning, lack of giving seriousness to the activities by the
students, time in preparation, playing and debriefing (Sutcliffe(no date);
McSharry & Jones, 2000).

9. In the study of Rudolph (2002) summarized that the role-play has positive
effect on attitudes towards classroom management.

10. The studies of Johnson (1999), Lehtela (no date), Wyn and Stegink (2000)
were qualitatively analyzed studies about role-play. The results of these
studies showed that students’ reactions to use of role-play activities were
positive.

11. We could not find experimental studies about role-play. Hake (1998b) listed
role-play as one of the interactive engagement methods. However, he used
role-play as simulation.

12. There are some studies analyzing the effect of role-play on biology concepts
(Johnson, 1999; Wyn & Stegink, 2000). However, they are all qualitative

studies.

These summary results indicate that there should be studies to obtain some
educational goals in the area of physics. The goals are: 1) to improve and make
valid Physics Achievement Test, 2) to develop role-play activities concerning
objectives of the research, role-play activity-criteria, and misconceptions of the
students considering simple-electric circuits, and 3) to analyze the effects of role-
play activities on ninth grade students’ achievement and attitudes towards simple -

electric circuits.
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CHAPTER 3

METHODS

In the previous chapters, the problem and hypotheses of the study were given,
the related literature was reviewed, and the significance of the study was presented.
This chapter includes population and sampling, description of variables, development
of measuring tools and teaching/ learning materials, procedure, methods used to

analyze data.

3.1 Population and Sample

The target population of this study is the ninth grade high school students in
Acipayam. There are 5 high schools in this town. According to our appropriateness
of the study the accessible population is determined as ninth grade students from
high schools in Acipayam.

One of the high schools is chosen. There are 6 ninth grade classes in this
school. There were 104 ninth grade students from four classes of two physics
teachers. These were chosen as a sample of convenience. Both teachers have one
control and one experimental class. The experimental classes were instructed by role-
play activities on the other hand the control classes were instructed by traditional
method. These teachers allowed the researcher to observe their physics classes. There
were 55 students in experimental and 49 students in control group.

The ages of students range from 14 to 17. Distribution of ages of the students
who were administered the pretests and posttest with respect to gender is given in

Table 3.1. Most of the students involved in this study are 15 years old.
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Table 3.1 Characteristics of the Sample

Gender

Age Female Male Total
14 1 - 1

15 41 37 78
16 6 13 19

17 3 3 6
All 51 53 104

3.2 Variables

There are seven variables which were classified as dependent and
independent variables. Two of them are dependent variables (DVs) and the other
ones are independent variables (IVs). Group membership and covariates are

determined as I'Vs. Table 3.2 shows the characteristics of the variables

Table 3.2 Identification of the Variables

TYPE OF NAME TYPE OF VALUE TYPE OF SCALE
VARIABLE

DV PSTACH Continuous Interval

DV PSTATT Continuous Interval

v AGE Continuous Interval

v PREACH Continuous Interval

1A% PREATT Continuous Interval

v GENDER Discrete Nominal

v ™ Discrete Nominal
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3.2.1 Dependent Variables

The DVs are Students’ Physics Achievement Posttest Scores (PSTACH) and
Students’ Physics Attitude Posttest Scores (PSTATT). Simple electric circuits’
concepts are measured by Physics Achievement Test (PACHT) and Physics Attitude
Scale (PATTS). The PSTACH and PSTATT are continuous variables and measured
on interval scales. Students’ possible minimum and maximum scores ranges from O

to 25 for the PSTACH and 24 to 120 for the PSTATT.

3.2.2 Independent Variables

The IVs are divided into two groups; Group 1 consists of Students’ age,
Physics Achievement Pretest Scores (PREACH), Physics Attitude Pretest Scores
(PREATT) and gender as covariates. They are considered as continuous variables
and measured on interval scales. Group 2 is composed of Teaching Methods (TM)
(role-play activities and traditional teaching method) as group membership. These
variables are considered as discrete variable and measured on nominal scale.
For gender variable, female students were coded as 1 and male students were coded
as 2. Minimum and maximum scores range from 24 to 120 for the PREATT, 0 to 25
for the PREACH and 14 to 17 for age, respectively.

3.3 Measuring Tools
In this study Physics Achievement Test (PACHT), Physics Attitude Scale
(PATTS) concerning simple electric circuits and observation checklist were

administered as measuring tools.

3.3.1 Physics Achievement Test
In order to assess the students’ achievement about simple electric circuits, the
instrument: PACHT was developed by the researcher. The content of simple electric

circuits according to the curriculum in the ninth grade are composed of circuit
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elements, potential difference, electric resistance, OHM’S Law, electric current,
electric current in series connected circuits and electric current in parallel connected
circuits, compound circuits and short circuits. There are 25 questions in the test.
Students have the possibility of taking scores ranging from O to 25.

An objective list (See Appendix A) of the simple electric circuits was prepared
before the development of the PACHT. There were totally 33 objectives for the
simple electric circuits. Afterwards, many searches of different wide range of sources
(physics books, University Entrance Exam Questions, review of the related literature,
other researchers’ instrume nts) are done to develop physics achievement test. Each
question was prepared by considering the objective list. A table of specification (See
Appendix B) was prepared in which all questions are settled in terms of cognitive
domain of Bloom’s Taxonomy.

Three physics teachers helped the researcher in controlling the
appropriateness of the questions to the objectives and the curriculum. The researcher
prepared 20 questions by this way. Five of the items were true-false, three were
matching, and twelve of them were multiple-choice questions. Furthermore five
questions of the test were ordered according to the study of Sencar (2001) to cope
with the misconceptions concerning simple electric circuits. The PACHT consisting
of 25 questions (See Appendix C) was administered to both control and experimental

group students before the treatment and after the treatment.

3.3.2 Physics Attitude Scale

PATTS (Physics Attitude Scale) was developed by Tashidere (2002). The
items used in the scale are to be rated on a 5-point likert type response format
(absolutely disagree, disagree, neutral, agree, absolutely agree). It consists of 24
items. The possible scores ranges from 24 to 120 in which getting higher scores
indicates positive on the other hand getting lower scores indicate negative attitudes
towards simple electric circuits.

The scale contains five sub categories; Enjoyment, Self-efficacy, Importance

of Physics, Achievement-Motivation, Interest Related Behavior. For this study, in
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each category, one of the items is written in the negative form. The item numbers
written in negative form are 4, 8, 13, 17, and 24 given in Appendix D. Enjoyment
category includes the items which are 1, 2, 3, 4, 5, Importance of Physics category
includes the items which are 6, 7, 8, 9, 10, Interest Related Behavior category
includes the items which are 11, 12, 13, 14, 15, Achievement-motivation includes the
items which are 16, 17, 18, 19, and the items 20, 21, 22, 23, 24 are in Self-efficacy
category. Enjoyment which is measured with five items, relates with students’
personal interest toward simple electric circuits. The belief in one’s capabilities to
organize and execute the sources of action required to manage prospective situation
is called as self efficacy measured by five items. Importance of Physics is related
with the importance given to simple electric circuits and measured by five items.
Achievement motivation measured by four items is explained as the combination of
psychological forces which start, direct and sustain behavior toward successful
attainment of some goal, providing a sense of significance. The last sub category is
Interest Related Behaviors measured by five items. It answers what degree that
students’ like to do out of the class activities concerning simple electric cir cuits. The
PATTS is given in Appendix D.

Reliability analyses were performed for the post attitude scores. The value of
o was 0.83 for the PSTATT. This implies that scores obtained on the PATTS are

reliable.

3.3.3 Observation Checklist

The instrument Observation Checklist is taken from the study of Hardal
(2003). It was developed for the verification of the treatment. It consists of 12 items.
Ten of the items were rated on five-point response format. The other items were
designed to be rated four-point response format. One shows whether if the activities
were done alone, in pairs or in groups of three. The other indicated how much time is
spent by the students on doing role-play activities. ‘No activity” choice is included in
all items to discover whether any activity or not is performed by the teacher in

groups. There are twelve observations. Six of them are for experimental and the
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others are for control groups. Ten of observations were made by the researcher and
two of them were made by a physics teacher from one of high school in town (See

Appendix E).

3.4 Teaching and Learning Materials

Objective list, Table of Specification, role-play activities, objective-activity
table, criteria-activity table, misconception-activity table, daily lesson plan and
handouts were used as materials in this study.

During the preparation of the role-play activities, the objective list about the
simple electric circuits, activity criteria and misconceptions concerning this physics
subject were taken into consideration. Due to this, five role-play activities (See
Appendix F) were developed to manage the students’ active engagement in simple
electric circuits by use of wide range of educational sources (Jackson &Walters,
2000; Johnson, 1999; McSharry & Jones, 2000; Wyn & Stegink, 2000;). The names
of the activities are; hand on hand is used to understand the concept of closed-open
circuits and simple circuit; way with obstacles is used to grasp the resistance and the
factors affecting resistance; the world of Mr. Ohm is used to comprehend the Ohm’s
Law and its usage; landing-leaving is used to understand the voltage difference and
the direction of current, and also it is prereadiness activity for the activity of the
world of Mr. Ohm; business world is used to explain the series and parallel
connected circuits. Every activity consists of subject, purpose, method, roles,
materials used in this activity and things to do in the activities parts. After doing the
activity, there is an assessment part which is named as ‘what things did we observe,
are you ready to share them?” The materials used in the activities are simple
materials and can be easily found which are beads, and film boxes. In addition to
make clear the knowledge more, simple materials such as ammeter, bulb, socket,
battery, switch, voltmeter and connection wires were used.

Objective-activity table (See Appendix G) was prepared to explore that
whether these role-play activities were properly developed. It is a table showing that

which role-play activities matches with objectives. Then the items of the criteria-
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activity table (See Appendix H) were taken from the study of Hardal (2003) to
indicate which activity is related with role-play activities. However one of its items
was changed. In her study, 7" item was: “Activity is done individually”, but in this
study 7™ item was: “Activity is done in groups”. Lastly, misconception -activity table
(See Appendix I) was prepared to show that which activity is prepared to take into
consideration of misconceptions about simple electric circuits.

After preparing tables, daily lesson plans were prepared to follow the lesson
regularly during the instruction (See Appendix J). Then some handouts (See
Appendix K) concerning about the subjects in simple electric circuits for this study
were also prepared. In these handouts, some of the necessary definitions, symbolic
representations and unit of the circuit elements and also some figures (See Appendix
L) were given only the students in the experimental group to show the relationship

between the concepts.

3.5 Treatment Implementation

In teaching, how teaching materials are used effectively is important. The
steps in the lecture were clearly explained in daily lesson plan as seen in Appendix J.
This section clarifies how teaching and learning materials were used. Objective list,
table of specification, role-play activities, objective-activity table, misconception-
activity table, daily lesson plans, figures and handouts are teaching and learning
materials for this study.

Daily lesson plans were prepared for the experimental group to follow up the
instruction in the lesson. For example, to teach the factors affecting resistance, daily
lesson plan 4 was developed.

In the lecture, teacher wanted the students to define potential difference and
current and also to explain the relationship between them. By doing this, resistance
was defined. Teacher listened all the answers of the students without saying ‘It is
correct or it is wrong”. Afterwards, teacher answered the questions. Then teacher

asked “W hat factors can affect the resistance?”
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For this lesson, a figure consisting of the definition, unit, symbol in a circuit,
factors affecting resistance and the relationship between the factors of the resistance
used as a slide on over-head projector. Teacher put the slide on the over-head
projector. Teacher explained the usage of the figure. For instance, teacher gave the
unit of resistance as in; ‘The unit of the resistance is Ohm.” After explaining the
figure, the photocopies of the figure were distributed to the students. And also the
handouts were given them.

After explaining the factors, teacher told that activity 4 would be done. The
roles of the activity 4 were distributed to the students in the previous lesson. The
copies of the activity 4 were given the students. Teacher made some explanations.
Teacher told the students to read the instructions about the activity carefully. The
activity was approximately done in ten minutes by following the instructions. Then

the questions in activity 4 were answered.

3.6 Procedure

A detailed review of the literature search was done at the beginning of the
research. Educational Resources Information (ERIC), International Dissertation
Abstracts (DAI), Social Citation Index (SSCI), Ebscohost, Science Direct, Kluwer
and Internet (Google, Altavista) were searched systematically after determining the
keywords. Previous studies made in Turkey about this subject were searched from
the YOK, Hacettepe Egitim Dergisi and Egitim ve Bilim. The photocopies of
journals, books or documents which are obtainable were taken from the libraries of
METU and Bilkent and also from Tubitak Ulakbim. The related documents from the
Internet (Google, AltaVista) were downloaded and printed. Then all the papers were
read and useful notes were taken. Researches were compared with each other. In
order to prepare role-play activities the researcher benefited especially from the
articles; Role-playing Mitosis (Wyn & Stegink, 2000) Kidney role-plays (Johson,
1999) and Role-play in science teaching and learning (McSharry & Jones, 2000).

Incase of new recent articles on this topic the literature was checked continuously.
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Furthermore, the measuring instrument (PACHT) and teaching/learning materials as
stated in Section 3.3 and 3.4 were developed. The materials which are objective list,
table of specification, objective-activity table, criteria-activity table, misconception-
activity table, role-play activities, handouts and PACHT were checked by three
instructors, a research assistant from Pamukkale University in Denizli. Before the
implementation necessary changes and updates in all materials were arranged. Then
in order to administer them, necessary permission has been granted from Denizli 1l
Milli Egitim Miudiirliigii (See Appendix M).

This study was a quasi-experimental research design. Before the treatment
application, two physics teachers having both a control and an experimental group
were trained by the researcher. They were informed about the role-play activities and
how to teach the simple electric circuits by using the role-play activities. The
administration and application procedures were implemented regularly after getting
promision from the teachers in standardizing the procedures.

The PACHT and PATTS were administered to both experimental and control
groups by the teacher’s one -week as a pretest before the treatment. The students were
informed that taking the grades from this test would have no effect on the students’
physics grades. The students were remembered to complete the information part
related to their age and gender. To complete the PACHT and PATTS, one class hour
was given and it was enough to complete the instruments.

A traditional teaching method was used in the control group students. Note-
taking strategy was generally used. Important concepts, problems related with the
concepts were explained by the teacher and if necessary or when the teacher said, the
students took notes, wrote the things written on the blackboard. When necessary,
teacher explained the concepts with demonstrations made by simple materials such
as ammeter, voltmeter, battery, bulbs and connection wires. After some time,
students asked their questions about incomprehensible parts during the lecture. On
the other hand, the students in the experimental group were taught with role-play
activities which are individually or in pairs. Before doing role-play activities, teacher
explained subjects briefly and gave handouts to them. Then the students were given

role-play activities sheets with a part ‘what did we observe? Are you ready to share
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them?” They followed the procedure and answered the questions. Later they
discussed their observations. Here the teacher mostly acted as a guide and helped
them. In some cases, for example while completing observation part, they got in
trouble to answer the sides of similarity and unsimilarity of the activity with the real
life event. Teaching the definitions of simple electric circuits’ elements is the one
subject that can not be taught by role-play activities. This subject is briefly
summarized by the teachers to the experimental groups.

During all lessons, for both groups observation checklists were used to
compare the experimental and control groups in terms of the treatments used in their
classes. After three weeks treatment time, both experimental and control groups
administered the PACHT and PATTS as a posttest again. Pretests and posttests were

scored and data was entered to the computer using Excel.

3.7 Analyses of Data

Raw data of students’ gender, age, PREATT, PSTATT, PREACH, PSTACH
and TM were taking place in data list (See Appendix N). It was prepared by the use
of Excel. Columns show variables where as rows show the students engaging in the
study in this Excel program. Excel and SPSS were used to analyze the data
statistically.

Multivariate analysis of covariance (MANCOVA) was used as a statistical
technique because it incorporates two or more than dependent variables in the same
analysis (Fraenkel & Wallen, 1996). Covariates of age, gender, the PREATT and
PREACH was firstly entered in the MANCOV A model, then group membership was
entered in the analysis. Thirdly interactions between covariates and group
membership were determined.

In the analysis section, the probability of rejecting true null hypothesis
(probability of making Type 1-error) was set to .05 mostly used value in educational
studies. The study was analyzed with a sample of 104 high school students. Students’
age, gender, pretest and posttest of physics achievement and physics attitude scale

and also teaching methods used in the study were defined as variables. Effect size
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was set to small in this study (f2 =0.3 for mean difference and 0.08 for variance).
Power of this study with that sample size and small effect size was calculated as 0.8.
Therefore, the probability of failing to reject the false null hypothesis (probability of
making Type 2-error) was found as 0.2 (i.e., 1-0.8). The effect size was calculated by
the formula as follows;

L =2 (n-k-1)
n: sample size
k: the number of independent variables

Then using table given in the book (Cohen & Cohen, 1983), the value of

effect size was determined.
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CHAPTER 4

RESULTS

This chapter consists of three sections; descriptive statistics section which is
associated with the data obtained from the implementation of physics achievement
and physics attitude posttests is given firstly. The second section is related with the
inferential statistics in which data is produced from analyzing the three null
hypotheses. At the end of this chapter, there is a summary of the findings of the

study.

4.1 Descriptive statistics

Descriptive statistics related to the Physics Achievement Pretest Scores
(PREACH), Physics Achievement Posttest Scores (PSTACH), Physics Attitude
Pretest Scores (PREATT) and Physics Attitude Posttest Scores (PSTATT) of
students for both experimental and control groups are given in Table 4.1
The scores of students on achievement change from O to 25 with higher scores
meaning greater achievement. As seen from Table 4.1, the mean of the PREACH is
11.02 and the PSTACH is 14.22 for the experimental group on the other hand the
mean of the PREACH is 9.20 and the PSTACH is 12.57 for the control group. There
is a mean increase of 3.2 in the experimental group and the change for control group

is 3.37 points on the Physics Achievement Test (PACHT).
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Table 4.1 Basic Descriptive Statistics Related to the Physics Achievement Scores

and Physics Attitude Scores

? PREACH PSTACH PREATT PSTATT
S
Mean 11.02 14.22 83.56 81.07
Std. Deviation 2.65 2.65 10.19 12.28
§ Skewness -.250 -.251 -.186 -.325
2 Kurtosis 169 013 670 285
S Range 11 12 42 62
-% Minimum 2.65 7 61 45
L% Maximum 5 19 103 107
Mean 9.20 12.57 83.08 84.04
Std. Deviation 2.77 2.40 10.15 8.35
Skewness -565 -.045 -.541 407
ﬁ Kurtosis .056 -.498 -.234 -.129
\Izl/ Range 12 12 43 36
2 Minimum 3 6 59 70
(_g) Maximum 15 18 102 106

Students’ attitude scores range from 24 to 120 where higher scores show
more positive attitude towards simple electric circuits on the other hand lower scores
show negative attitudes towards simple electric circuits. As seen from Table 4.1,
experimental group shows decrease of 2.49 where as there is mean increase of 0.96
for the control group for the Physics Attitude Scale (PATTS). When compared the
change, it is less for control group.

Moreover, Table 4.1 shows some other basic descriptive statistics like
standard deviation, skewness, kurtosis, range, minimum and maximum values. The
value of skewness for the PREACH was —0.250 and changed to —0.251 for the

experimental group, this value was —0.565 and changed to —0.45 for the control
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group. As Table 4.1 indicates, the value for the PREATT was —0.186 and changed to
—0.325 for the experimental group on the other hand the value of skewness for the
PREATT for the control group was —0.541 and changed to —0.407. Kunnan (as cited
in Agazade, 2001) states that the skewness and kurtosis values between —2 and +2
can be assumed as approximately normal. By considering this, the values of
skewness for the PREACH, PSTACH, PREATT and PSTATT can be accepted as
approximately normal

As Table 4.1 shows that, effect size for the treatment on achievement and
attitude were calculated as 0.69 and 0.36 respectively. These values are obtained by
dividing the difference between the means of the two groups by the standard

deviation of the control group.

The histograms with normal curves related to the PSTACH and PSTATT for

the experimental and control group were shown in Figure 4.1 and Figure 4.2

Histogram Histogram

For GROUP= experimental For GROUP= control

20

Std. Dev = 2,40
Mean =126
N =49,00

Std. Dev = 2,65
Mean =142
N =5500

Frequency

o

Frequency

60 80 100 120 140 160 180
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POSACTOT

Figure 4.1 Histograms with normal curves related to the PSTACH for the

experimental and control groups
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Histogram Histogram
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Figure 4.2 Histograms with normal curves related to the PSTATT for the

experimental and control groups.

4.2 Inferential Statistics
This section includes analysis of missing data, determination of covariates,
verification of MANCOVA assumptions, statistical model of MANCOVA, analysis

of hypotheses and the results of classroom observations.

4.2.1 Missing Data Analysis

Before the inferential statistics, the missing data analysis was carried out.
Initially, pretests were applied to 109 students. However five students who had been
pretested were absent on the date of posttests. Missing data constitutes a range
smaller than 5 % of the whole data. Therefore, the data of these five students were
excluded from statistical analysis of the study completely. Then the statistical

analyses were done with the sample of 104.
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4.2.2 Determination of Covariates

Four I'V’s students’ ages, gender, PREACH and PREATT wer e determined as
potential factors for the study. These variables were addressed as covariates in order
to equalize the differences among the experimental and control groups statistically.
These variables have been correlated with the dependent variables of the PSTACH
and PSTATT. Table 4.2 indicates the correlations and level of significance. The
PREACH has significant correlation with the dependent variable of the PSTACH.
The PREATT has significant correlation with dependent variable of the PSTATT.
But the other IVs did not have significant correlation with DVs. Hence; PREACH
and PREATT were determined as covariates for the following inferential analyses.
None of the correlation value between the covariates is greater than 0.8 therefore

there is no multicollinearity among covariates as seen from Table 4.2.

Table 4.2 Significance Test of Correlations the Dependent and Independent

Variables

Gender Age PREACH PSTACH PREATT

Age 122

PREACH -.011 152

PSTACH .099 .092 311*

PREATT .023 .100 .149 156

PSTATT -.078 .056 .037 137 S17*

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

4.2.3 Assumptions of Multivariate Analysis of Covariance
This analysis model has the assumptions of normality, homogeneity of regression,

equality of variances, multicollineriaty and independency of observations.
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As seen from Table 4.1, skewness and kurtosis values of the PSTACH and
PSTATT were in approximately acceptable range in order to verify the normality
assumption for this study.

Homogeneity of regression assumption means that the slope of the regression
of a dependent variable on covariates must be constant over different values of group
membership. Table 4.3 shows the results of Multivariate Regression Correlation
(MRC) analysis of homogeneity of regression for the DV of the PSTACH. Table 4.4
indicates the results of MRC analysis of homogeneity for the DV of the PSTATT.
For this analysis, interaction terms were produced. These interaction terms were
prepared by multiplying the group membership with the pre-achievement and pre-

attitude variables.

Table 4.3 Results of the MRC Analysis of Homogeneity of Regression for the
PSTACH

Change Statistics
Model R Square F Change df1 df2  Sig. F

Change Change
1 .109 6.173 2 101 .003
2 051 6.102 1 100 015
3 037 2.288 2 98 107

Table 4.4 Results of the MRC Analysis of Homogeneity of Regression for the
PSTATT

Change Statistics
Model R Square F Change dfl df2  Sig. F

Change Change
1 269 18.570 2 101 .000
2 .022 3.033 1 100 .085
3 .003 .230 2 98 795
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As seen from Table 4.3 and Table 4.4, there is no significant interaction
between the covariates and group membership. The values are (F (2, 98) = 2.288,
p=.107) for the PSTACH and (F (2, 98) = 0.230, p= .795 for the PSTATT. So the
homogeneity of regression assumption is validated.

Table 4.5 shows the Box’s Test of Equality of Covariance Matrices. It
indicates that the observed covariance matrices of the DVs are not equal across

groups. This assumption is not validated.

Table 4.5 Box' s Test of Equalitpf Covariance Matrices

Box' sM 8.648
F 2.821
df1 3
df2 3321560
Sig. .037

As seen from Table 4.6, Levene’s Test of Equality of Error Variances was
used to determine the equality of variance assumption. The error variance of the
PSTACH dependent variable across groups was equal, but the error variance of the

PSTATT dependent variable across groups was not equal.

Table 4.6 Levene' s Test of Equality of Error Variances

DV F df1 df2 Sig.
PSTACH .004 1 102 951
PSTATT 5.564 1 102 .020

The other assumption for this study is that observations should be
independent of one another. The researcher coped with the observations during the
lectures. The observations indicated that all students did the post and pretests by

themselves.
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4.2.4 Multivariate Analysis of Covariance Model

Dependent variables of this study are post achievement (PSTACH) and post
attitude (PSTATT). Pre achievement (PREACH) and pre attitude (PREATT) are the
covariates of the study. As seen below, Table 4.7 indicates the results of
MANCOVA. By looking at Table 4.7, teaching methods (TM) presents 9.4 %
variance of model for the collective DVs of the PSTACH and PSTATT.

Table 4.7 MANCOVA Results

Effect Wilks’ F  Hypothesis Error df  Sig Eta Observed

Lambda df Squared  Power
Intercept 742 17.243 2.000 99.000 .000 .258 1.000
PREACH .953 2.445 2.000 99.000 .092 .047 482
PREATT .728 18.496 2.000 99.000 .000 .272 1.000
™ .906 5.166 2.000 99.000 .007 .094 .816

4.2.5 Null Hypothesis 1

In this study, “There will be no statistically significant effects of teaching
methods (role-play activities versus traditional teaching method) on the population
means of common dependent variables of ninth grade students’ physics achievement
posttest scores and physics attitude posttest scores when students’ age, physics
achievement pretest scores, physics attitude pretest scores and gender are controlled”
is the first null hypothesis. As Table 4.7 indicates, the first null hypothesis was
rejected (A= 0.906, p= .007). There were significant differences among role-play
activities and traditional teaching method on the common dependent variables of the
PSTACH and PSTATT.

An analysis of covariance (ANCOVA) as follow-up test to the MANCOVA was
conducted to test the impact of independent variable of the TM on each DV. In Table
4.10, the results of the ANCOVA can be seen.
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Table 4.8 Tests of Between-Subjects Effects

Type III
Source DV Sum of df Mean F Sig. Fa Obs.
Squares Square Squared Power
Corrected PSTACH 116.232 3 38.744 6.357 .001 .160 .962
Model PSTATT 3402.563 3 1134.188 13.640 .000 .290 1.000
Intercept PSTACH  105.146 1 105.146  17.253 .000 147 .984
PSTATT 1836.619 1 1836.619 22.087 .000 .181 .996
PREACH PSTACH 29.882 1 29.882 4.903 .029 .047 .592
PSTATT .855 1 .855 .010 .919 .000 .051
PREATT PSTACH  9.922 1 9.922  1.628 .205 .016 244
PSTATT 3087.550 1 3087.550 37.131 .000 .271 1.000
™ PSTACH 37.186 1 37.186 6.102 .015 .058 .687
PSTATT 252.164 1 252.164 3.033 .085 .029 407
Error PSTACH 609.422 100 6.094
PSTATT 8315.351 100 83.154
Total PSTACH 19518.000 104
PSTATT 719073.000 104
Corrected PSTACH  725.654 103
Total PSTATT 11717.913 103

4.2.6 Null Hypothesis 2

“There will be no statistically significant effects of teaching methods (role -

play activities versus traditional teaching method) on the population means of ninth

grade students’ physics achievement posttest scores when students’ age, physics

achievement pretest scores, physics attitude pretest scores and gender are controlled”

is the second null hypothesis for this study.

Table 4.8 indicates that the second null hypothesis was rejected (F (1, 100) = 6.102

p= .015). That is; role-play activities were effective in increasing the PSTACH.
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Higher physics achievement scores were taken by the students instructed by role-play

activities than the students instructed by traditional teaching method.

4.2.7 Null Hypothesis 3

The third null hypothesis was posed: “There will be no statistically significant
effects of teaching methods (role-play activities versus traditional teaching method)
on the population means of ninth grade students’ physics attitude posttest scores
when students’ age, physics achievement pretest scores, physics attitude pretest
scores and gender are controlled”.
As conducted in Table 4.8, the third null hypothesis is not rejected (F (1, 100) =
6.102, p= 0.85). That is, there is no significant difference in the means of the

PSTATT between the experimental and control groups.

4.2.8 Non-parametric Analysis

The assumptions of the inferential analyses were not established. Due to this,
the non-parametric analyses were done in addition to the parametric analyses.

Table 4.9 shows the results of the Mann-Whitney U Test. The effect of role-
play activities was significant (p= .001) on high school students’ physics

achievement but it was not significant (p= .249) on the attitudes of students.

Table 4.9 Non-parametric results of the analysis; Mann-Whitney U Test
PSTATT PSTACH

Mann-Whitney U 1170.500 850.000
Wilcoxon W 2710.500 2075.000
Z -1.153 -3.264
Asymp. Sig. (2-tailed) .249 .001

4.2.9 Classroom Observations
During lectures, the researcher observed all lessons due to comparison of the

experimental group with the control group with respect to the treatments
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administered. There was a total of 12 observations done for the aim of this
verification. Six of them were completed for the experimental and the other ones
were for the control group.

For the data obtained from the observation-checklist, Mann-Whitney U test
was done for 12 observations. These analyses show that the treatments applied in the
experimental and control groups are significantly different from each other. In
addition to this, basic descriptive analysis for each item including means and
standard deviations are given in Table 4.10. Table 4.10 represents that means of
positive items’ values were greater in experimental group than the means of the
control group. On the other hand, the means of negative items’ values (items 5 and
10) were lower in experimental group than the means of control group. As a result, in
experimental group classes, lectures were supported with the role-play activities
however in control group classes, traditional teaching method was implemented. So

treatment verification is supported.

Table 4.10 Basic Descriptive Statistics Related to Items of the Observation Checklist

Item Experimental Control Mann-Whitney U Test
number Mean  Std. Dev. Mean Std. Dev. p values
1 3.50 0.55 1.00 0.00 .002
2 4.17 0.41 2.67 0.52 .002
3 4.50 0.84 2.83 0.75 012
4 3.00 1.10 1.00 0.00 .007
5 1.50 0.55 4.33 0.82 .003
6 3.50 1.05 2.00 0.00 .007
7 4.00 0.89 2.00 0.00 .002
8 3.83 0.75 2.83 0.41 .019
9 3.83 0.75 1.00 0.00 .002
10 1.67 0.52 3.83 0.75 .003
11 2.67 0.82 1.00 0.00 .005
12 2.83 0.41 1.00 0.00 .001
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4.3 Summary of the Results

According to the findings gained by the statistical analyses, the followings are the

summary of the results:

1.

As expected, there was positive significant correlation between the PREACH
and PSTACH about simple electric circuits.

Contrary to the expectations, there was not significant correlation between the
PREACH and PSTATT.

There were not significant correlations between gender and PREACH,
similarly gender and PSTACH. In addition to this, there were not significant
correlations between age and PREACH, similarly age and PSTACH.

There was significant correlation between PREATT and PSTATT. However,
no correlation was found between PREATT and PSTACH, and between
PSTATT and PSTACH.

The role-play activities were effective to improve students’ physics
achievement about simple electric circuits. The instruction with the role-play
activities showed increase in students’ achievement more than the instruction
with the traditional teaching method did.

There was no significant difference between the experimental and control
groups’ attitude towards physics about simple electric circuits. In other
words, the role-play activities did not increase the students’ attitude towards
physics more than the traditional teaching method. But, when the students
were asked, how about teaching simple electric circuits with the role-play
activities was, the answer was that it is enjoyable. The students stated that the

role-play activities made subjects simpler than before.
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CHAPTER 5

CONCLUSIONS, DISCUSSION AND IMPLICATIONS

The purpose of this study was to explore the effects of role-play activities on
student’s achievement and attitudes towards physics about simple electric circuits.
This chapter is organized into six sections. The first section introduces the
conclusions. The second one includes discussion of the results. The third and fourth
sections outline the internal and external validities of the study, respectively.
Implications of the study are given in the fifth section. The last section includes the

recommendations for further studies.

5.1 Discussion of the Results

The results of this study were consistent with the literature mainly in the area
of science achievement. The increased posttest scores demonstrated that there is
increase in achievement of the students instructed by the improved role-play
activities. The experimental group demonstrated lower posttest attitude scores mean
however the post attitude scores mean of the control group showed increase. But no
significance difference was found between the treatment and control groups’ attitude
towards simple electric circuits.

Before comparing the results of this study with the previous studies in the
literature, some problems about this study were discussed.

For this study, effect size was set to small. When compared the post scores of
the achievement for the experimental and control group, the scores of the
experimental group were more than the scores of the control group. However, this
difference was approximately in small size. In this context, our expectations were

fulfilled. When looking at the pre and post achievement scores of the experimental
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and control groups from the Table 3.1, there was an increase in the achievement
scores from pre-test to post-test. The pre-test scores were 40 out of 100. The post-test
scores were 55 out of 100. The post test scores were too low. This could be resulted
from the date of the implementation of the PACHT. This unit was taught lastly in the
education year. The physics grades for that semester were already taken by the
students. So they did not give intended importance to the post-test.

When comparing the scores of the pre and post scores of the PATTS. The
value of the pre-test scores for the experimental and control were approximately 83
and the value of the pos-test scores were 81 and 84, respectively. In the scores of
experimental group there was a small decrease on the other hand there was a small
increase in the scores of control group. The increase and decrease in the scores were
not large. Inferential statistics revealed that there was no significant difference in the
attitude scores between the groups. What could be causes for this? The time duration
for teaching simple electric circuits may not have been long enough to determine the
difference in attitude of the students between the two teaching methods. The
treatments were applied at the last three weeks of the semester. Our sample was from
ninth grade students. In tenth class, the students would choose science or social
study. This could be another reason. Moreover, after the lectures I asked the students
in the experimental group how you found the lectures supporting by role-plays. They
gave positive answers. They found the lectures enjoyable. They thought that they
were actively engaged the lectures.

Considering the power of the study, the power was set to 0.8 before the study.
The calculated powers for the post achievement and post attitudes were 0.68 and
0.41, respectively. Both calculated values were less than the preset value. This was
not an expected result. This resulted from the effect size values. Both calculated
effect size values for the post achievement and post attitudes were less than the
preset effect size. One can fix this by establishing treatment fidelity and treatment
verification procedures. This could be a suggestion for further researches.

Odegaard (2003) studied with groups of upper secondary students (18-19
years olds). These were given a realistic but hypothetical role-play situation

involving prenatal genetic testing. Each student took a role-card with information.
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Audiotapes of the role-play were taken and transcribed later. Analysis of the role-
play about genetic testing lighted up educational values of imagination, collaborative
action, and critical reflection. Moreover, analyses give examples of how role-play
may serve these interests. During the application, role-play dialogues were partly
structured by the teachers. Direction of the discussion and the type of arguments used
were determined by the students. It is concluded that when if the teachers are willing
to see their role as a facilitator of ethical discussion, role-play activities may be
helpful in the teaching-learning process. The learning of the students may be based
on the experiences of the roles taken by the students. Due to this, these may lead
increase of empathy.

Livingstone (1999) used role-playing to plan public inquiries. Public inquiries
are the one of the process of democratic consultation found in many countries. For
this study, firstly scenario as an issue was chosen then twelve roles were determined.
The roles were shared among the students. Afterwards the necessary inquiries were
done by the students. Maddrell (as cited in Livingstone, 1999) stated that the main
purpose of the public inquiries is to gain an understanding of how land development
decisions are made. Role-play activities help students to engage with the planning
process and begin to grasp that decisions are made by individuals or groups. With the
study of Livingstone, there was high level of commitment and enjoyment of students
undertaking roles. There were some gains from the role-play; some with
geographical understanding and some with key skills. These results are in agreement
with this current study of the researcher.

Appelget, Matthews, Hildreth and Daniel (2002) aimed to present a lesson
template designed to engage students in a specific science event from the past in
manner that relates to the students’ lives and experiences. A historical role -play is
planned to assign for the students to play. Some time to read materials and to create
costumes for the play was given to students. The role-play activities were assessed
by means of the reporters’ stories using rubrics. It was concluded that historical
science activities were available for students to realize that science is something to be

done and understood and also provided them a situation to have fun.
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There were researches about role-play in clinical area and educational area mostly
told in the review of literature section of this study. Toth (1996) investigated the
effectiveness of various instructional strategies on developing critical thinking
abilities in freshman nursing students. Analysis of covariance was used. The findings
supported the concept of using a variety of teaching strategies to manage critical
thinking abilities in freshman nursing students.

In the study of Rudolph (2002), the purpose of the study was to explore
attitudes towards classroom management and effectiveness of classroom
management practices based on traditional classroom management course compared
to a role-playing approach for preservice teachers. Attitudes survey and rated
videotapes of interns teaching were used to collect data. According to the analysis
there is an increase in the means of attitudes variable. The attitudes towards
classroom management became more positive than before. This finding is not in
agreement with our study. In our study there was not any significant difference in
attitude. Some probable reasons for this result might be determined. The subject of
simple electric circuits was taught for three weeks. Duration of the teaching unit was
very short. This is a short period for the students to show any difference in their
attitudes towards simple electric circuits. Moreover, a longer time period may have
been provided for the identification of the value of role-playing activities over
traditional teaching method. Having prejudice such as simple electric circuits are
difficult unit in physics may have been another reason. The use of role-play activities
may affect the mean scores of the post achievement scores. It is not significant.
However role-play activities showed no positive impact on attitudes towards simple
electric circuits, the use of role-play activities in teaching was supported in this
study.

In the literature, there were researches which were qualitatively analyzed.
Lehtela (no date) conducted that concerning learning processes through the use of
experiential teaching and role-playing in science education. Students gave positive
feedback about role-playing activities and thought that those were helpful in their
learning process. Wyn and Stegink (2000) summarized that role-playing mitosis

showed difference in class scores which was encouraging and positive effect on
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students’ understanding of mitosis. In the study of Johnson (1999), students’
reactions were positive to use of role-play activities. Many of them were enjoyed in
planning and in participating.

When the students participating in role-play activities were asked whether
they enjoyed and actively engaged in the lessons, their answers were positive and
thought that the activities were easier way to grasp the concepts. The students were
interested in lectures based on role-play activities and joined the lessons more

willingly than the students instructed by the traditional teaching method.

5.2 Conclusions

The sample chosen for this study was a sample of convenience. There is
limitation about the generalizability however conclusions conducted can be applied
to a broader population of similar high school students.

Role-play activities had the positive impact on increasing of physics
achievement about simple electric circuits. There was more success in students
instructed by role-play activities than that of students taught by traditional teaching
method. However, no significant change was seen in attitude towards physics
between the experimental and control group students. So, role-play activities had no

effect in the increase of students’ attitude towards simple electric circuits.

5.3 Internal Validity

Fraenkel and Wallen (1996) express that internal validity of the study as the
degree to which observed differences on the dependent variable are directly related
to the independent variable not to some other (uncontrolled) is the degree defined as
the internal validity of the study. This section includes the possible methods to
eliminate the possible threats to internal validity.

The internal validity threats for this study are subject characteristics, data

collector characteristics (physics teachers for the application of treatments); data
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collector bias, background, location and mortality. These are controlled by the design
of the study.

Age, gender, physics achievement pretest scores (PREACH) and physics
attitude pretest scores (PREATT) are composed of subject characteristics which may
affect students’ physics achievement posttest scores (PSTACH) and physics attitude
posttest scores (PSTATT). Age, gender, PREACH and PREATT are defined as
covariates. After the statistical analyses PREACH and PREATT were covariates.

There are some other factors assumed to have impact on internal validity.
They may be students’ cognitive development, mathematical skills, students’
previous electricity knowledge and problem solving skills. However, these factors
were assumed to be equal for all students.

Characteristics and bias of data collector should not be threat for this study
because the teachers had the training to provide ordinary procedures in the collection
of data. Background and location threats were controlled by means of application of
tests at the same time and location. No specific differences were found in locations
which may affect students’ performance.

Implementation of the treatments may be threat to the internal validity. This
threat results due to difference in the experiences of the teachers. One of the teachers
had 14 years experience; the other one had 18 years experience. By means of training
the teachers, the researcher intended to control the threat. Moreover, the researcher
observed how the prepared treatments were implemented in experimental groups and
traditional teaching method is used in control groups.

The teachers and the students names are not given in the study, the names were

secret. By doing this, confidentiality for this study was not a problem.

5.4 External Validity
This section is organized into two parts. The first part introduces population
generalizability and the second one includes ecological generalizability. Population

generalizability is defined as degree to which shows a sample of the population
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interest whereas ecological generalizability is defined as degree to which the results
of a study can be extended to other settings or conditions (Fraenkel & Wallen, 1996).

There were 109 ninth grade students from four classes of two physics
teachers. The students were from one of public high schools in Acipayam in Denizli.
These were chosen as a sample of convenience. This condition limits the
generalizability of this study. The socio-economic statuses of the students joined in
this study were middle from the status. This may lead acceptance of generalizations
to other similar schools.

Application of the treatments was done in ordinary classroom for both of
experimental and control groups during the school time so classroom environments

are similar and administration time can be generalized to similar cases.

5.5 Implications
The implications based on the conclusions of this current study are classified

according to teachers, students, government, and education faculties’ members:

To teachers and students;

1. It was highly noticed that workshops related with role-plays in which teachers
participate should be prepared by themselves. The ways of encouraging
students in science classes and making science more exciting for them should
be improved. How to administer role-play activities effectively in classrooms
by the students should be known for the gain of achievement.

2. The students impressed with the role of the teacher as a facilitator of
knowledge and managing the way of learning process. Therefore, teachers
should promote active engagement in their classes and the classroom
environment should be changed from teacher-centered to student-centered.

3. Teachers should engage personnel development seminars to provide
alternative thinking. This may lead them to organize productive lessons for

the students.
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4.

School managers should investigate the use of role-play activities in their
schools and encourage the teachers to apply and provide opportunities for the
participation of the students in role-play activities.

A group which prepares role-plays about physics subjects should be formed
in schools.

Educators must give importance active learning more than the rote-learning.

They should replace teaching methods with interesting experiences.

To government;

7.

10.

11.

There may be role-play centers like laboratories to get the experiences with
the role-play activities learning.

The learning environment can be provided with the low-cost materials and
simple apparatus easily found. This case will be explained to the students
because they should understand that they do not need special conditions to
comprehend the concepts and facts in physics. They may learn by doing in
such kind of role-play centers.

To implement role-play activities, there may be necessity of more time.
Because of this, curriculum developers should revise the curriculum and be
aware of necessity of the role-play activities in science education.

The curriculum content may be decreased and extra lesson hours can be
added to programs.

Teachers should be informed about new approaches in education with the

educational seminars during the education year.

To Education Faculties;

12.

13.

Education faculties in universities should determine the deficiencies within
their curriculum then try to explore the effect of role-play activities and
provide environments to improve role-play activities. The pre-service
teachers should be given chance to apply such kind of role-play activities.

Education faculties should give creative drama courses to pre-service
teachers. These courses can help them to get confidence. Then they will

manage their lessons theatrically.
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14. A booklet consisting of various teaching methods and the ways of how

implementing them in learning environment effectively should be prepared

by one of expert commission.

5.6 Recommendations for Further Research

The findings of this current study led to the following recommendations for

further researches.

1.

More researches could be done on what factors affect may increase students’
curiosity and eagerness to know more about physics concepts. Development
of physics teaching methods should be focused on to increase the
achievement and attitude towards physics and physical phenomena.

Further research could be repeated for other subjects in physics.

A replication of this current study could be done for a longer time and with a
larger sample.

In teachers’ training there should be courses concerning role-play in the
curriculum. Further research could examine the effects and deficiencies of
role-play. Then some solutions could be produced to eliminate the
drawbacks.

Elimination of misconceptions concerning simple electric circuits by means

of role-play activities could be another research subject to be investigated.
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APPENDIX A

OBJECTIVE LIST

Students will be able to;

1.
2.
3.

Define the simple electric circuit. (Knowledge- K)

State that there must be a closed circuit for the flow of electric current. (K)
Explain the difference between the closed circuit and an open circuit.
(Comprehension- C)

Name the elements of a simple electric circuit. (K)

5. Identify the functions of the elements in a simple electric circuit. (K)

10.
11.

12.

13.

14.

15.

16.

Describe the usage of the elements and the way connection of the measuring
instruments in a simple electric circuit. (K)

State the symbols for measuring instruments and the elements in a simple
electric circuit. (K)

Define the concept of resistance in a simple electric circuit. (K)

describe the concept of resistance in terms of insulators and conductors’
properties.(K)

Define the potential difference in a simple electric circuit. (K)

explain the relationship between current, potential difference and
resistance.(C)

name the units of current, potential difference and resistance.(K)

Apply Ohm’s Law in simple electric circuits’ problems. (Application -App.)
Diagram the relationship between resistance, electric current and potential
difference. (Comprehension-C)

explain the effect of length, cross-sectional area, temperature and material
from which the wire is made on resistance of a wire.(C)

relate the factors each other that affect the resistance.(Application-App.)
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

explain that there is only one path for current flow to complete the series
connected circuits.(C)

explain that electric current is the same at each point of series connected
circuits.(C)

State that battery’s potential difference is distributed directly proportionally
to the resistances in series circuit. (C)

state that the potential difference of the electric circuit equals to the sum of
potential differences on each resistors in the

Explain that there are different paths for electric current to complete parallel
circuits. (C)

State that total electric current is divided on each parallel branch according to
their equivalent resistance depending on Ohm’s Law relation. (C)

explain that each parallel branch in circuit has the same potential
difference.(K)

calculate the equivalent resistance in series and parallel connected
circuits.(App.)

Explain that electric current is just flow of free charges in a medium. (K)
State the direction of electric current in a circuit. (K)

Infer that as the number of series connected resistors (electric bulbs) increase,
the equivalent resistance of a circuit increase. (C)

State that as the number of parallel connected resistors (electric bulbs)
increase, the equivalent resistance of a circuit decrease. (C)

relate the brightness of electric bulbs with potential difference, electric
current and resistance in series and parallel connected circuits (C)

Solve problems about series and parallel circuits. (App.)

explain short circuit (C)

solve problems about short circuits.(App.)

solve combined circuit problems (App.)
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VL

Table B.1 TABLE OF SPECIFICATION

Objective Knowledge Comprehension Application Analysis Synthesis Evaluation Total Percentage
Level
Content
Elektrik devreleri 1(13) 3 3(1) 9.1 (4)
2
Devre elemanlari 4, 44 12.1 (16)
5(23,24,25)
6
7(15)
Potansiyel farkinin 6lgiilmesi 8(9) 2(1) 6.1 (4)
9
Direng ve 6l¢iilmesi 10 2(1) 6.1 (4)
12 (16)
OHM Yasas1 11(2,22) 13 3(1.5) | 9.1(6)
14
Tletkenlerin direncinin bagh 15 (1) 2(2.5) 6.1 (10)
oldugu faktorler 16 (2,21)
Seri devrede akim 17 (7,8,10) 4(6) 12.1 (24)
18 (11,19)
19 (12)
20
Paralel devrede akim 23 (18) 21 3(1) 9.1 (4)
22
Seri- paralel devrede akim 24 (4) 1(0.5) 3(2)
Elektrik devrelerinde akim 25 27 29 9(6.5) 27.2 (26)
26 31(14) 30 (3,5,6)
28 (20) 32 (17)
33 (4)
Total 14 (9) 13 (11) 6(5) 33 (25) | 100 (100)
Percentage 42.4 (36) 39.4 (44) 18.2 (20) 100 100 (100)
(100)

The numbers indicate the number of the objectives prepared for the PACHT

The other numbers in parenthesis are the number of the questions in the PACHT
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APPENDIX C

PHYSICS ACHIEVEMENT TEST

ELEKTRIK DEVRELERI BASARI TESTI

Ad1 Soyadi:

Sinifi- no:

Sevgili Ogrenciler,

Bu basar testi Madde ve Elektrik Unitesindeki Elektrik Devreleri konusu ile ilgili
olarak OSS sorularindan, test ve ders Kitaplarindan derlenerek hazirlanmis 25
sorudan olusmaktadir.

Test {inite amaglarina uygun olarak hazirlanmis olup, sonuglari sizlere daha iyi ve
anlasilir fizik dersi hazirlanmasina katkida bulunabileceginden bu ¢alisma igin 6nem
tasimaktadir. Aldigimiz notlar kesinlikle ortalamanizi etkilemeyecektir. Sinav siiresi
45 dakikadir. Liitfen sorular1 dikkatlice okuyup, cevaplamaya c¢alisiniz. Katiliminiz

i¢in tesekkiir ederim.
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Aciklama: Asagidaki ¢oktan se¢meli sorulari okuyup, dogru secenegin Oniindeki harfi

daire i¢ine aliniz.

1. Bir iletkenin direnci asagidakilerden hangisine bagl degildir?
a) Kesit alanina b) Cinsine c¢) Sicakligina d) Uzunluguna  e) Sertligine

2. Bir telin lizerinden gecen akimi azaltilmak isteniyor. Bunun igin telle ilgili
degisikliklerden hangisi ve hangileri yapilabilir?

I- Telin boyu uzatilmali
II- Telin kesiti biiyiitiilmeli
II-  Telin uglar1 arasindaki potansiyel fark diistirtilmeli
a) yalmz | b) yalmz II c)lvell d) II ve III e) L, I, I
3. Sekilde gosterilen devrede

ampermetrenin okudugu degerler 1;, I, I3
ve voltmetrenin okudugu degerler V1,
V2, V3 degerlerinin arasindaki iliski
nedir?

AVi>Vo>Vs L =h=1I v
b)V1=V3<V2 L=L>I
C) Vo>Vi=Vs IT1= L=13
d)V2>V1>V3 L>Li>13
e) Vi=V, =V; L>Ii=1

4. Sekildeki 6zdes tireteglerden kurulmus I
ve II devrelerin esdeger direncleri R1 ve
R2dir.  R2/RI=? NCRER

a)2 b)8/3 c¢)4 d)3/8 e)l/2 T
I + 11
5. Sekildeki  devrede  8Q’uk %0 H
direncin uclart arasindaki I/I
potansiyel fark kac volttur? 06
/]

2 b4 o6 d8 e)lo |
I
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6. Sekildeki devrede X ve Y
anahtarlari kapatildiginda
hangi lambalar 151k verir?
a) LveM d)M, Nve K
b) MveN e)L,NveK
¢) NvekK
7. Seri bagh elektrik devresinden ge¢cmekte olan akim siddetinin artirilmasi igin
asagidakilerden hangisi yapilmalidir?
I. Potansiyel farki artirmah
II. Toplam direng azaltilmali
II1. Toplam direng artirilmali
a) yalmz | c) I velll
b) I ve 11 d) L, II ve III
8. Sekilde goriilen devrede olusan akimin 6zdes direngler iizerinde dagilimi
nasildir?
NN
| ’
—n
a) Akim direngler tarafindan harcandigi i¢in, X direnci lizerinden gegen akim Y
ve Z 0zdes direngler iizerinden gegen daha az akimdir.
b) Z direnci gii¢ kaynagina digerlerinden daha yakin oldugundan iizerinden
digerlerine gore daha fazla akim geger.
c) Devrede olusan akim direngler tarafindan esit olarak paylasildiktan sonra,
azalarak gii¢ kaynagina doner.
d) Akim gii¢ kaynaginin bir ucundan ¢ikip direnglerin {izerinden esit degerde
gecerek giic kaynaginin diger ucuna ulasir.
9. Asagida verilen ifadelerden hangisi bir elektrik devresindeki direncin
gorevini dogru olarak agiklar?
a) Elektrik devrelerinin enerji ihtiyacim karsilar.
b) Devre elemanlarinin uglar1 arasindaki potansiyel farkini 6lger.
c) Devrede akim gegisini zorlastirir.
d) Bir elektrik devresinde olusan akim siddetini Slger.
e) Devreden gecen akimi kesmeye ve devreye akim verilmesini saglar.
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10.

a)
b)

c)

d)

11.

12.

Sekilde goriilen devrede X ve Y direncleri aym1 degerde olup, Z direnci
digerlerine gore yiiksek direnglidir. Buna gore devrede olusan akimin
direncler tizerindeki dagilimi nasildir?

W
X Y

) T z
X, Y ve Z direngleri {izerinden gegen akim miktarlar1 birbirine esittir.
X ve Y direngler izerinden gegen akim, Z direncinden gegen akima gore daha
fazladir.
Z direnci akim gili¢ kaynagina daha uzak oldugundan, X ve Y direnci
tizerinden gegen akimdan daha fazladir.

X ve Y direngleri iizerinden gegen akim miktar1 esit olup, Z direnci {izerinden
gecen akim degeri diistiktiir.

Sekilde goriilen paralel bagh X ve Y direncinden, X direncini ¢ikartirsak Y
direncinden gegen akimda nasil bir degisiklik gerceklesir?

/A W
WA

Y Y

(| |
I | | I

Y direncinden gecen akim azalir ¢linkii devreye bagl direng sayisi azaltilinca,
toplam akimin azalmasina neden olmustur.

Y direncinden aymi miktarda akim ge¢meye devam eder ¢iinkii devreden
paralel baglanan direng sayisi azaltilinca, potansiyel farkta artis gergeklesir.
Y direncinden gegen akim artar, ¢linkii gii¢ kaynagi sabit bir akim kaynagidir
ve esdeger direng azalinca devrede olusan akim artar.

Y direncinden gecen akim degismez ¢linkii ilk devrede akim dagilirken bu
devrede olusan akim aynen akim kaynagina geri doner.

R, ve R, direngleri bir tiretecin uglar1 arasina seri olarak baglanmistir. Rinin
biiyiikliigti artirilacak olursa, asagidakilerden hangisi dogru olur?

a) R, den gecen akim siddeti sabit kalir.

b) Devreden gecen akim siddeti azalir.

¢) Ry nin uglar1 arasindaki potansiyel fark azalir.
d) Ry nin uglar1 arasindaki voltaj azalir.

e) Riden gecen akim siddeti artar.
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a)
b)

c)

d)

13.

Sekilde goriilen direng lizerinden akim geger mi?

BV VA VAN

——

Evet geger ¢iinkii elektrik akimi gii¢ kaynagindan dirence dogrudan gegebilir.
Evet gecer clinkii glic kaynagi ile direng arasindaki tek bir tel direngten akim
gecmesi i¢in yeterlidir.

Hayir gecmez ¢iinkii elektrik akimi direncin bagli oldugu ugtan degil digerinden
cikar.

Hayir gegmez ¢iinkii devre tamamlanmamastir.

14.

a)

b)

d)

15.

Sekildeki devrede 6zdes A ve B lambalar1 yanmaktadir. X ve Y noktalari
direngsiz bir tel yardimiyla birlestirildiginde

] [

A lambasi soner, B lambasi ilk duruma gore daha parlak yanmaya baslar
clinkii devredeki toplam akim artmistir.

A ve B lambalar1 ayni parlaklikta yanmaya devam eder ¢iinkii baglanan telin
devreye hicbir etkisi yoktur.

A lambasmin parlakligi ilk duruma gore azalir ¢iinkii ikinci durumda
elektrik akimi X noktasinda ikiye ayrilmaktadir.

B lambasinin parlakligi degismez ¢iinkii devrenin herhangi bir boliimiinde
yapilan bir degisiklik sadece o bdlgeyi etkiler.

Asagida verilen sembollerden hangisi bir elektrik devresindeki iireteci
gosterir?

a) @ b);“_c);@id) % e)
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16. Bir elektrik devresinde olusan akim siddetinin birimi asagidakilerden

hangisidir?
a) Ohm

b) Volt c) Amper d) Coulomb.Saniye e) Joule

17. Sekildeki devrede verilenlere gore, ampermetrenin  gosterdigi deger kag
amperdir?(Uretecin i¢ direnci 6nemsizdir)

N

6 Ohm

a2 b4 ¢S5 d6 e)l10

2 Ohm

2 Ohm

| 20 Volt

Aciklama: Asagidaki ciimleleri okuduktan sonra dogru oldugunu diisiindtigiiniiz
climlelerin

Oniindeki “D” harfini, yanhis oldugunu diisiindiigiintiz ciimlelerin
oniindeki “Y™ harfini parantez i¢ine aliniz

Y

18.  Paralel bagh devrelerde, her bir kolun uglari arasindaki
potansiyel

fark, liretecin uglari arasindaki potansiyel farka esittir.
19. Seri bagl devrelerde direnclerin her birinden ayn1 miktarda
akim

gecer.
20.  Paralel bagl devrelerdeki lamba sayisi arttikga devrenin
esdeger

direnci azalir.
21.  Biriletkenin direnci iletkenin kesit alaniyla ters orantilidir.

22.  Bir iletkenin uglar1 arasindaki potansiyel farkinin,
iletkenden
gecen akim siddetine orani sabittir.
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Aciklama:  Asagidaki “A” siitununda devre elemanlari, “B” siitununda ise devre
elemanlarinin tanimlar1 yer almaktadir. Her bir elemanin solundaki
bosluga o elemanin tanimimin Oniindeki harfi yaziniz.

“Aff Siitunu
____________ 23. Ureteg

____________ 24. Ampermetre

____________ 25. Anahtar

A.

“B” Siitunu

Devreye akim vermeye ve devredeki
akimi  kesmeye yarayan devre
elemanidir.

Bir devre elemaninin uglari arasinda
olusan potansiyel farkim Olgmeye
yarayan, devreye paralel baglanan
aragtir.

fletken iginden gegmek isteyen yiiklii
pargaciklara iletkenin  temel
pargaciklarmin  karst koymalarinin
Olciisiidiir.

. Bir elektrik devresinden gecen akim

siddetini Olgmeye yarayan, devreye
seri baglanan iki uclu aragtir.

Elektrik devrelerinin enerji ihtiyacim
karsilayan, devrenin ana elemanidir.

Cevap Anahtan

11.

21.

12.

22.

13.

23.

14.

24.

15.

25.

16.

17.

18.

19.

e R el P B e Pl ol fa

0. 20.
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APPENDIX D

PHYSICS ATTITUDE SCALE

ELEKTRIK DEVRELERI TUTUM OLCEGI

Adi-soyadi:

Smifi-no

Sevgili Ogrenciler

Bu olcek Madde ve Elektrik Unitesindeki Elektrik Devreleri konusu iliskin
tutum ciimleleri ile her ciimlenin karsisinda KESINLIKLE KATILIYORUM,
KATILIYORUM, KARARSIZIM, KATILMIYORUM ve KESINLIKLE
KATILMIYORUM olmak {iizere bes secenek verilmistir. Her ctimleyi dikkatle
okuduktan sonra kendinize uygun olan se¢enegi isaretleyiniz.

Olgegin sonuglari sizlerin bu konulara olan tutumunuzun ne &lgiide oldugunu
gostereceginden, tutumun olumlu yonde gelistirilebilmesi yoOniinde katkida

bulunabileceginden 6nem tagimaktadir. Katilimimiz i¢in tesekkiir ederim.
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GENEL ACIKLAMA:Bir goriig veya yarg! bildiren agagidaki ciimleleri dikkatlice okuyunuz. Bu goriige ne
Slgtide katilip katilmadigimizi sag taraftaki stitunda yanit olarak verilen bes segenekten birini X igareti yazarak
belirtiniz. Segenekler ‘kesinlikle katiliyorum”, “katiliyorum™, “kararsizim”, “katilmiyorum”, “kesinlikle
katilmiyorum” dur.

ELEKTRIK DEVRELERI

A) Bir elektrik devresinde devre elemanlar1

B) Potansiyel farkinin olgulmesi

C) Direng ve dlgiilmesi
a.  Akim, potansiyel farki ve direng arasindaki bagint: (OHM Yasasi)
b.  lletkenlerin direncinin bagh oldugu faktorler ve 6zdireng

D) Elektrik devrelerinde akim
a.  Seri devrelerde akim
b.  Paralel devrede akim
C.  Anakol ve paralel kollarda akim

Kesinlikle katihyorum

Katillyorum
Kararsizim

1. “Elektrik devreleri” konularini severim.

“Elektrik devreleri” konularina karst olumlu hislerim vardir.

3. “Elektrik devreleri” konularindan grendiklerimin hayatimi kolaylastiracagina
inantyorum.

4. “Elektrik devreleri” konularinin gelecekte dneminin artacagina inanmiyorum.

e

“Elektrik devreleri” konularinin, ileride ki ¢aligmalarimda bana yararl
olacagina inaniyorum.

“Elektrik devreleri” konularinda basarili olmak i¢in elimden geleni yaparim.

“Elektrik devreleri” konularinda elimden gelenin en iyisini yapmaya caligirim.

“ Elektrik devreleri” konularinda basarisiz oldugumda daha ¢ok ¢abalamam.

“Elektrik devreleri” konularint 6grenebilecegimden eminim.

“Elektrik devreleri” konularinda basarili olabilecegimden eminim.

o IRl

=

“Elektrik devreleri” konularmin kullanildig1 zor problemleri yapabilecegimden
eminim.

12. “Elektrik devreleri” konularinin gegerli oldugu problemler ne kadar zor olursa
olsun, elimden geleni yaparim.

13. ‘Elektrik devreleri”konular 1nin ilerideki meslek hayatimda 6nemli bir yeri
olacagini diistinmiiyorum.

14. “Elektrik devreleri” konularindan 6grendiklerimin, giindelik hayatta isime
yarayacagini diistinityorum.

15. “Elektrik devreleri” konular1 veya teknolojideki uygulamalar ile ilgili kitaplar
okumaktan hoslanirim.

16. “Elektrik devreleri” konular1 benim i¢in eglencelidir.

17. Okulda “Elektrik devreleri” konularmi ¢aligmaktan hoglanmam.

18. Daha zor “Elektrik devreleri” ile ilgili problemler ile basa ¢ikabilecegimden
eminim.

19. Okuldan sonra arkadaslarla “Elektrik devreleri” konular1 hakkinda konugsmak
zevklidir.

20. Bana hediye olarak “Elektrik devreleri”ile ilgili bir kitap veya konu ile ilgili
aletler, araglar verilmesinden hoslanirim.

21. Yeterince vaktim olursa en zor ‘Elektrik devreleri”ile ilgili problemleri bile
¢Ozebilecegimden eminim.

22. Arkadaslarla “Elektrik devreleri” konular1 veya teknolojideki uygulamalart ile
ilgili meseleleri konugsmaktan hoglanirim.

23. “Elektrik devreleri” konulari el becerilerimin gelismesinde etkilidir.

24. “Elektrik devreleri” konulari ile ilgili ders saatlerinin daha ¢ok olmasini
istemem.
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APPENDIX E

OBSERVATION CHECKLIST

always frequently

sometimes  never

no activity

Students obey the
procedure

Students can follow
the activities easily

Students seem to
enjoy the lesson

Students get the
information by doing
the activities

Information is given
based on textbook

There is student-
student interaction
during the lesson

Teacher acts as a
guide

Teacher answers
questions with short
explanations

Activity consist easy
to obtain, inexpensive
materials

10.

Teacher has the
primary role in
delivering the content

Individually

In pairs

In groups of
three

No activity

11.

Students do the
activity

0-15 minutes

15-30
minutes

30-40
minutes

No activity

12.

Students are actively
engaged in activity
within the class hour
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APPENDIX F

ACTIVITY 1

EL EL USTUNDE (HAND ON HAND)

Konu : Basit elektrik devresi - Kapali ve acik devre
Amaclar:

Elektrik akimi olusmasi i¢in kapali devre olmasi gerektigi kosulunu
belirtmek.

Kapali ve agik devre kavrami arasindaki farki agiklamak.

Basit elektrik devresini tanimlamak.

Method : Rol-yapma (Ogrenci sayisi= 25-30)
Roller:

Uretec rolii oynayan ogrenciler: 3 farkli irete¢ belirlenir. Urete¢ akim
iretir ve elektrik potansiyel enerjisi verir. A, B, C olarak isimlendirilir. A
tireteci belli araliklarla yiik yollar. Bir iireteg iki kisiden olusur. Bu iki
Ogrenci sirt sirta vererek iiretecin art1 ve eksi kutuplarini olustururlar.

Diren¢ rolii oynayan ogrenciler: Hareketi engeller. 4 &grenci segilir. 2
O6grenci biiyiik, 2 O6grenci kiiglik direng roliinii oynar. Bunlar fiziksel
yapilarina bakilarak segilir. Yiizleri daire merkezi disina dogru olacak sekilde
sirada yer alirlar. Aldiklari iletiyi geg iletirler.

Anahtar rolii oynayan 6grenci: Akimi kesmeye yarar. “Ac¢ik” ve “kapali”
diyerek aktiviteye yon verir. A¢ik dediginde iletim siirekliligini kaybeder.
Herkes yaptig1 ise son verir. Kapali dediginde iletim siirekliligi devam eder.
Ampermetre rolii oynayan 6grenci: Devreye seri baglandigi agiklanir. Bu
kisi iletiyi alir, aynen iletir, ilettigi iletileri sayar.

Tel roliinii oynayan ogrenciler: Ureteg tarafindan gonderilen iletilerde
aksakliga sebep vermeden birbirlerine iletirler.

Kullanilan arac-gerecler:

(+), (-) belirten kartlar iiretegleri olusturan dgrencilere kutuplar1 belirtmesi
icin takilir.

Yonergeler:

1. Ogrenciler yiizleri daire merkezine bakacak sekilde daire olustururlar.

2. Daire olusturan 6grenciler sag el avug i¢i yukar1 bakacak sekilde, sol el avug i¢i
asag1 bakacak sekilde kollarini agarlar.

3. Ogrenciler kollar1 agik olarak, sag ellerine arkadaslarinin sol eli, sol ellerine
arkadaslarinin sag elleri gelecek sekilde ellerini iist {iste tutarlar.

4. A fireteci her ikiser sayimda arkadasinin eline vurarak iletimi baslatir.

5. Sag eline vurulan kisi iletiyi aldiktan sonra, sol eliyle arkadasinin sag eline
vurur.

6. Bu vuruslar A 6grencisi tarafindan ritmik sekilde belli siire yapilir.
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Kapali ve actk devre konusu bu aktiviteyle iki durum icin uygulanir.
+« Anahtarin agik ve kapali olma durumu

Yonergeler:
7. Daireyi olusturulan 6grencilerden birine anahtar olma gorevi verilir.
8. Bu dgrenci belli araliklarla “kapali" ve "ac¢ik" diye gruba seslenir.
9. "Acik" dediginde devredeki biitiin 6grencilerin hareketlerine son verip, donmus

halde kalmalar1 sdylenir.
10. “Kapali" dediginde devredeki biitiin 6grencilerin hareketlerine devam etmeleri

sOylenir.
11. Bu durumun bir ka¢ defa anahtar tarafindan tekrarlanmasi istenir.

+ Devre elemanlarinin i¢inde ve baglantilarinda kopukluk olmasi
I. Uretecin devreden gikarilmasi
Yonergeler :
12. Uretecin iletiye ara vermesi sdylenir.
13. Bu durumda &grencilerinde iletimi durdurmasi istenir.
14. Bu durum belli araliklarla tekrarlanir.
II- Tellerin kopmasi

15. Daireyi olusturan 6grenciler tel gérevindedir.
16. Bu dgrencilerden birinin daireden ¢ikmasi istenir.
17. Bu durumda 6grencilerin hareketi gdzlemlenir.

BASIT DEVRE: Bir iiretecin kutuplari bir iletkenle birlestirilip araya birde lamba
(direng) konulursa basit elektrik devresi elde edilir.

Yonergeler:

18. Ogrenciler bir dnceki aktivitedeki gibi daire seklini olustururlar.

19. Onceden belirlenmis direng roliinii oynayan Sgrenciler bu daireyi olusturan
Ogrenciler arasina yerlestirilir.

20. Ureteg tarafindan iletiler gonderilir.

21. Bu daireye yerlestirilen 6grencilerin iletiyi nasil devam ettirdikleri gézlemlenir.

22. Bu ileti belli siire tekrarlanir.

23. Direnglerin yanina ampermetre roliinii oynayan dgrenci yerlestirilir.

24. Bu dgrenci kendine gelen iletileri sayar, kaydeder.

NELER GOZLEMLEDIK, PAYLASMAYA HAZIR MIYIZ®

1. A ogrencisi aktivitede ne yapiyor?



3. Ureteg gercek devrede neyi saglar?

4. Anahtar goérevi olan Ogrencinin “agik” demesiyle nasil bir degisiklik
gozlemlenir?

6. Anahtar gorevi olan Ogrencinin “kapali” demesiyle nasil bir degisiklik
gozlemlenir?



12. Ampermetre olan dgrenci ne yapiyor?

14. Aktivitedeki rollerin gercek olayla benzeyen, benzemeyen yonlerini listeleyin.

BENZEYEN

BENZEMEYEN
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ACTIVITY 2

INIS-CIKIS (LANDING AND LEAVING)

Konu : Potansiyel Fark- Akim Yonii (Aktivite 3 icin hazirlik)
Kullamlan arag-gerecler:

e Belli bir boyutta mukavva

¢ Boncuklar

¢ Hortum
Amaclar:

¢ Basit elektrik devresinde potansiyel farki tanimlamak

e Elektrik akimini agiklamak.

e Elektrik akiminin yoniinii agiklamak

Yonergeler:
1. Belli bir boyutta mukavva alinir.
2. Mukavva diiz bir yere konur.(Sekil A)

3. Bir dgrenciden mukavvanin bir A
ucundan tutmast, belli bir
yiikseklige kaldirmast istenir. B

(Sekil B)

4. Belli yiikseklige kaldiran
Ogrenciden biraz daha yukari
kaldirmasi istenir.(Sekil C)

Boru icindeki
A/ bilyeler

5. Belli yiikseklige ¢ikmis mukavva .s*®
iizerine boru konur. e *

6. Borudan bu 6grencinin bilyeler Y3 s C
atmasi istenir. Bu bilyeler borudan "
dgrencinin yanina gelir. G EENEEEEEEEEEEEEEEEEEED

7. Gelen bilyeleri 6grenci borudan
tekrar gonderir.

NELER GOZLEMLEDIK, PAYLASMAYA HAZIR MIYIZ?

1. Sekil A daki konumda egim nedir?
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2. Sekil B de ne gibi degisiklik yapilmistir?
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10. Aktivitedeki rollerin gercek olayla benzeyen, benzemeyen yonlerini listeleyin.

BENZEYEN

BENZEMEYEN
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ACTIVITY 3
MR. OHM DUNYASI (WORLD OF MR. OHM)

Konu : OHM Yasasi
Method : Rol-yapma
Amaclar:

e Akim, potansiyel fark ve diren¢ arasindaki iliskiyi kavramak.

¢ Direng, akim ve potansiyel fark arasindaki iliskiyi grafikle gostermek.

¢ Basit elektrik devrelerinde OHM yasasin1 problem ¢dzmede uygulamak.

Roller:

o Uretec rolii oynayan ogrenciler: 4 6grenci secilir. Her iki 6grenci sirta sirta
verir. Bu iki 6grenciden biri iiretecin (+), digeri (-) kutbunu temsil eder. (+)
kutbundaki 6grenci boncuk bulunan kutuyu siradaki arkadasina iletir. Tletme
isi siirekli sekilde devam eder. (-) kutbundaki 6grenci gelen kutular1 toplar. A
ve B olarak adlandirilir. A icinde iki boncuk bulunan kutularin iletimini
saglar. B i¢inde dort boncuk bulunan kutularin iletimini saglar.

e Diren¢ rolii oynayan oOgrenciler: Hareketi engeller. 2 6grenci segilir.
Ogrenciler sirtlart daire merkezine doniik olarak yerlesirler. Film kutulari
icinden gelen boncuklardan bir tanesini alarak iletiyi devam ettirirler.

e Ampermetre rolii oynayan égrenci: Devreye seri baglandigi agiklanir. Bu
kisi ona gelen kutular1 sayar.

e Tel roliinii oynayan ogrenciler: Uretec tarafindan gonderilen iletilerde
aksakliga sebep vermeden birbirlerine iletirler.

Kullanilan ara¢-gerecler: film kutulari, boncuklar
Yonergeler: A

1. Ogrenciler yiizleri daire merkezine doniik
olacak sekilde daire olustururlar. Yan yana .
gelen ogrenciler arasindaki mesafe yarim .
kol boyu olarak ayarlanir. A

2. A (+) gorevi goren Ogrenci i¢inde iki * . .

boncuk bulunan film kutusunu diger N T 3 Sekil 1
Ogrenciye iletir. Bu iletim belli zaman

araliklariyla gonderilir.

[letim gozlemlenir. Ampermere
4. Dairenin bir yerine ampermetre rolii **
oynayan Ogrenci yerlestirilir. Ona gelen &

kutular1 sayacagi agiklanir.(Sekil 1)

+
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“Ch
yps?

5. Dairenin bir yerinde bir &grenci daire
merkezine sirt1 doniik sekilde yerlesir. /*o’ o'
6. Gonderilen kutunun i¢inden her seferinde Daire merkezine Y@ mmm®® Sekil 2
- < o s eki
bir boncugu, sirtt merkeze doéniik olan sirt1 dontik
e . . ogrenci
Ogrenci alir.(Sekil 2)

7. Bu sekilde iletim belli bir stire yapilir.
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8. A gorevi goren kisilerin yerine B Ampermetre

gorevi goren kisiler yerlestirilir. W __¢%| B {
9. B (+) gorevi goren Ogrenci icinde dort P - ¢
boncuk bulunan film kutusunu diger :
Ogrenciye ileterek, iletimi baslatir ve *
siirekliligini saglar.(Sekil 3) *, .
/v .. e Y
ams

Daire merkezine
sirt1 doniik
ogrenci

NELER GOZLEMLEDIK, PAYLASMAYA HAZIR MIYIZ?©®

1. Ogrencilerin daire seklini olusturmalari neyi temsil ediyor?
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7. A ve B neyi temsil ediyor?

8. A ve B 6grencilerinin ilettikleri kutularin i¢indeki boncuklarin sayisinin farkl

olmasi neyle agiklanir?

10. Bu A, B 6grencilerine ek olarak birde kutuyla alt1 boncuk ileten bir 6grenci
yerlestirilseydi sistemde ne gibi degisiklik gdzlemlenir?

11. Aktivitedeki rollerin gercek olayla benzeyen, benzemeyen yonlerini

listeleyin.
BENZEYEN BENZEMEYEN
. ........................................................... . -----------------------------------------------------------
O B
L s
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12. Bu ii¢ kavram (direng, akim, potansiyel fark) arasindaki iliskiyi gosteren

grafik asagidakilerden hangisidir?

a)
Daireden gegecek
kutu savisi

R sabit (1 6grenci

Belli surede daireden gegen kutu sayisi

c)

Belli surede daireden gegen kutu sayisi

Daireden R (2 6grenci sayis1)
gececek kutu
sayisi-sabit
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b)

Daireden gegecek kutu sayist

R (2 6grenci say1s1)
Belli sturede daireden gegen kutu sayisi-

sabit

d) Daireden gegecek
utu savisi

R sabit (1 6grenci

savist) Belli siirede daireden gecen

kutu say1s1



Konu

Roller:

ACTIVITY 4

ENGELLI YOL (WAY WITH OBSTACLES)

: Direng- Iletkenlerin direncinin bagli oldugu faktorler
Method : Rol-yapma (Ogrenci sayisi= 25-30)

Her siradan iki Ogrencinin birbirine donmesi rolii:

goriirler,birbirine yaklasarak direncin kesitini azaltirlar.
Sirali dgrenciler: Tletken tel gorevi goriirler.

Kiz- erkek oOgrenciler: Iletkenin cinsini temsil ederler. Kiz &grenciler

aliiminyum tel, erkek ogrenciler bakir tel gorevi goriirler.
Amaclar:

Diren¢ kavramini tanimlamak.

Iletkenin boyu, kesiti ve cinsinin iletkenin direncine etkisini agiklamak.
[letkenin direncini etkileyen faktorleri birbirleri arasinda iliskilendirmek

Yonergeler:

1.

2.

e

Ogrenciler yiizleri birbirine doniik olmayacak, birbirlerinin enselerini gorecek

sekilde yan yana ikiserli sira olustururlar.
Oniindeki &grenciyle yarim kol boyu,
yanindaki 6grenciyle bir kol boyu
mesafe birakmalari istenir.(Sekil I)
Ikili sranin bir yerinde her
siradan iki Ogrenci birbirlerine
dogru doner ve her biri birer adim
yaklasarak ayni hizaya
gelirler.(Sekil 1)

Bu ikili siranin iginden diger
6grencilerin belli bir siire kesintisiz
gecisleri saglanir.

Ogrencilerin siranin iginden gegisleri gézlemlenir,
Birbirine doniik &grencilerin birer
adim daha birbirlerine, ayn1 hizaya
gelecek  sekilde  yaklasmalari
istenir.(Sekil IIT)

Gegisler gdzlemlenir.

Her siradan ikiser 6grencinin daha
yiizlerini  birbirine =~ donmeleri
istenir.(Sekil IV)
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Direng gorevi

Sekil I

Sekil IT

Sekil TTT

Sekil TV



10.
.Sekiz O6grencinin hep birlikte

11

12.
13.

14.

15.

16.

17.

18.

19.

Onceki birbirine doniik 6grencilerin
birer adim geriye giderek, yeni
birbirine donen &grencilerle ayni
hizaya gelmeleri istenir.
Ogrencilerin gegisleri gozlemlenir.

birbirlerine birer adim
yaklasmalart istenir.(Sekil V)

...hDDD...I

> opoho >

Bu yaklasma sirasindaki siradan grenci gegisleri gozlemlenir.

Ikili sira olusturuldugu sirada, her siradan birbirine donecek iki dgrencinin

kiz secilmesi saglanir.

Kiz 6grencilerin kollar1 yere paralel

olacak sekilde el ele tutusmalar
istenir. Kollarint biraz asagiya
egerler.

Sira i¢inden gececek Ogrenciler el ele
tutusmus ogrencilerin kollar1 altindan
gecmeye  calisirlar. Ogrencilerin
gecisleri belli bir sitire gozlemlenir.
Birbirine doniik kiz 6grencilerin yerine
erkek dgrencileri yerlestirilir.

Erkek o&grencileri kollar1 yere paralel
olacak sekilde el ele tutusur ve yere
egilirler.

Siradan gececek dgrenciler bu sefer, erkek
ogrencilerin kollar tizerinden atlarlar.
Ogrencilerin gecisleri gozlemlenir.

ZZZEEZZZ

Kiz ogrenciler

Erkek ogrenciler

NELER GOZLEMLEDIK, PAYLASMAYA HAZIR MIYIZ?©®

1. Olusturulan ikili sira neyi temsil ediyor?
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3. Birbirine doniik 6grenciler neyi sagliyor?

6. Birbirine donen 6grencilerin birbirine birer adim yaklasmlariyla direngte nasil bir
degisiklik yapilmistir ?

9. Birbirine donen Ogrenci sayisinin artirilmasiyla sistemde nasil bir degisiklik
saglanir?



degerler degisir ?

. Sekiz birbirine doniik 6grencinin birbirine yaklasmalariyla aktivitede hangi

ne saglanir ?

. Ayn1 devrede birbirine doniik 6grencilerin hepsinin kiz veya erkek segilmesiyle

.Kiz 6grenci oldugunda siradan gegen Ogrencilerin gecisiyle erkek Ogrenci

oldugunda siradan gegen 6grencilerin gegisi arasinda fark var midir? Agiklayiniz.

. Aktivitedeki rollerin gercek olayla benzeyen, benzemeyen yonlerini listeleyin.

BENZEYEN

BENZEMEYEN
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Konu

ACTIVITY 5

IS DUNYASI (BUSINESS WORLD)

: Seri ve paralel baglama

Method : Rol-yapma (Ogrenci sayist 25-30)

Roller:

Uretec rolii oynayan d6grenciler: 4 6grenci secilir. Her iki 6grenci sirta sirta
verir. Bu iki grenciden biri {iretecin (+), digeri (-) kutbunu temsil eder. (+)
kutbundaki 6grenci boncuk bulunan kutuyu siradaki arkadasina iletir. Tletme
isi stirekli sekilde devam eder. (-) kutbundaki 6grenci gelen kutulari toplar. A
ve B olarak adlandirilir. A i¢inde iki boncuk bulunan kutularin iletimini
saglar. B i¢inde dort boncuk bulunan kutularn iletimini saglar.

Diren¢ rolii oynayan Ogrenciler: Hareketi engeller. 4 6grenci segcilir.
Ogrenciler sirtlart daire merkezine doniik olarak yerlesirler. Film kutular:
icinden gelen boncuklardan bir tanesini alarak iletiyi devam ettirirler.
Ampermetre rolii oynayan 6grenci: Devreye seri baglandig1 agiklanir. Bu
kisi ona gelen kutular1 sayar.

Tel roliinii oynayan 6grenciler: Ureteg tarafindan gonderilen iletilerde
aksakliga sebep vermeden birbirlerine iletirler.

Kullanilan arag-gerecler: film kutulari, boncuklar

a) SERi BAGLAMA:

Amaclar:

Seri bagl devrelerde devre akiminin bir yolu takip ettigini belirtmek.
Seri bagli devrelerde her direngten gecen akimin ayni degerde oldugunu
agiklamak.

Yonergeler:

10. Ogrenciler ylizleri daire merkezine doniik o Ii lo .
olacak sekilde daire olustururlar. Yan yana . A
gelen ogrenciler arasindaki mesafe yarim . .
kol boyu olarak ayarlanir. A :

11.A (+) gorevi goren Ogrenci i¢inde iki ‘%, o
boncuk bulunan film kutusunu diger M T 3
Ogrenciye iletir. Bu iletim belli zaman
araliklariyla gonderilir.

12. Iletim gdzlemlenir. Ampermetre N

13. Dairenin bir yerine ampermetre rolil *® - ' .
oynayan Ogrenci yerlestirilir. Ona gelen \ Ci “
kutular1 sayacagi agiklanir.(Sekil 1) = u

14. Dairenin bir yerinde bir 6grenci daire :
merkezine sirt1 doniik sekilde yerlesir. * o'

Daire merkezine .. S —_— “
sirt1 doniik
ogrenci Sekil 2
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15. Gonderilen kutunun i¢inden her seferinde
bir boncugu, sirti merkeze doniik olan

ogrenci alir.(Sekil 2)

16. Daire merkezine sirti
Ogrenci sayist artirilir.
Ogrencinin
yerlestirilir.(Sekil 3)

17. Bu durumda ki
gozlemlenir.

doniik
Diger
yanina

iletim

b) PARALEL BAGLAMA:
Amaclar :

+ >

ogrenci \ u

Daire merkezine - “
sirt1 dontik ]
L |

e Paralel bagl devrede elektrik akimimin farkli yollar izleyerek direnglere
dagildigini agiklamak.

¢ Paralel bagh devrede toplam elektrik akiminin her kolda yer alan esdeger
direnglere OHM kanununa gére dagildigini belirtmek.

Yonergeler :

1. Ogrenciler yiizleri kare merkezine doniik olacak sekilde tek sira halinde kare
olustururlar. (Sekil I)

2. A (+) gorevi goren 6grenci iginde iki boncuk bulunan film kutusunu diger
Ogrenciye iletir.

3. 1 ve 2 numarali 6grenciler yiizleri birbirine doniik olarak karsilikli dururlar.

4. 1ve 2 numaral 6grenciler kendilerine gelen kutularin i¢cinden boncuk alirlar.

5. Bu 1 numarali 6grenci gelen kutunun iginden bir boncuk alir. Kutuyu 2
numarali 6grenci alip siradaki diger 6grenciye iletir.

6. Simdi gelen kutunun i¢inden boncugu 2 numarali 6grenci alir, kutuyu 1
numarali 6grenciye verir.

7. Bu gelen kutular1 siradaki kisinin once 1’e sonra 2’ye verilmesi sirayla

yapilir. A tarafindan génderilen kutularin génderilmesi siirekliligini korur.

Sekil 1
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8. Karenin bir yerine ampermetre rolii oynayan dgrenci yerlestirilir. Ona ulagsan
kutular1 sayacagi aciklanir.

9. A ireteci degistirilir. Yerine B iireteci yerlestirilir. Bu iirete¢ icinde dort
boncuk olan kutularin iletimini saglar.(Sekil II)

10. Karsilikli duran 6grencilerin sayisi arttirilir. Bu 6grencilerde 1 ve 2 numarali
6grenciler gibi gelen kutularin i¢inden kuralina gére birer boncuk alirlar.

* T K Sekil I

@

> > > > > >

NELER GOZLEMLEDIK, PAYLASMAYA HAZIR MIYIZ? ©

. Daire seklini olusturan dgrencilerden A &grencisi ne yapiyor?



5. Bu aktivitede direng gorevi nasil saglaniyor?

8. Sirt1 doniik Ogrenci sayist artirilirsa iletilen kutularin sayisinda degisiklik
gozlemlenir mi?
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. Paralel kollardaki 6grenci sayis1 artirilmasiyla ne degisir?

degisir ?

. Karsilikli duran iki 6grenciden biri bir boncuk yerine iki boncuk alirsa ne

. Paralel bagh 6zdes direnglerden olusan devrede direnglerden birinin degeri

artirilirsa esdeger direngte nasil bir degisiklik gézlemlenir ?

17.

Aktivitedeki rollerin gercek olayla benzeyen, benzemeyen yonlerini listeleyin.

BENZEYEN

BENZEMEYEN
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APPENDIX G

Table G.1 OBJECTIVE-ACTIVITY TABLE

Activity 1 Activity 2 | Activity 3 Activity 4 | Activity 5
Activi
Objective

1

O (0| |||~ W
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Table H.1 CRITERIA-ACTIVITY TABLE

APPENDIX H

Activity Act Act Act Act Act
Criteria 1 2 3 4 5

1 |Activity sheets attracts * * * *
students interests with its
format

2 |Purpose of the activity is clear * * * * *

3 | Activity match with * * * * *
objectives

4 | Activity has clear directions * * * * *
and examples

5 | Activity is done with easy to * * *
provide, daily life materials

6 |Itis easy to follow the activity * * * * *

7 | Activity is done in groups * * * * *

8 | Activity includes necessary * * * * *
questions to probe students’
understanding

9 | Activity contains safety * * * * *
precaution if necessary

10 | Activity can be done out of * * * * *
the class

11 | Activity overcome students’ * * * * *
misconceptions

12 | Students are actively engaged * * * *
in activity

13 | Activity links physics with * * * * *
daily life phenomena
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APPENDIX I

Table I. 1 MISCONCEPTION- ACTIVITY TABLE

Activity Act Act Act Act Act

Criteria 1 2 3 4 5
Weakening current model *
Sink model *
Clashing current model *
Shared current model g
Power supply as a constant * * *
current source

*k *k

Local and sequential

reasoning

Short circuit

Parallel circuit
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APPENDIX J

DAILY LESSON PLANS

GUNLUK DERS PLANLARI

Giinliik Ders Plani-1
Giinliik Ders Plani-2
Giinliik Ders Plani-3
Giinliik Ders Plani-4
Giinliik Ders Plani-5
Giinliik Ders Plani-6
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GUNLUK DERS PLANI-1

Lesson (Ders) Fizik
Class (Sinif) 9
Unit number/name(Unite no/ad1) Boliim 2- Madde ve Elektrik
Subject (Konu) Elektrik Devreleri
Time (Siire) 45 dk
Prerequisite objectives (Onceki e  Elektrik akimini tanimlamak
hedefler) e Akim siddeti ve potansiyel fark kavramlarm
tanimlamak
e  Elektrik kaynaklarini agiklamak
1. Basit elektrik devresini tanimlamak
2. Elektrik akimi olugmast i¢in kapali devre olmasi
gerektigi kosulunu belirtmek
3. Kapali ve acik devre kavrami arasindaki farki
agiklamak
Objectives (Hedefler) 4. Bir elektrik devresinde devre elemanlarimi
adlandirmak.

5. Devre elemanlarmin gorevlerini agiklamak

6. Devre elemanlarinin bir devredeki kullanimin,
baglama sekillerini agiklamak.

7. Devre elemanlarmin sembollerini belirtmek.

Symbols And Concepts (Semboller-
Kavramlar)

Devre elemanlarinin gorevleri ve bir elektrik devresinde
gosterilirken kullanilan sembolleri 6grencilere dagitilacak
olan Elektrik Devreleri teksirinde yer almaktadir.

Instructional Materials (Ogretim
materyalleri)

Tepegozle anlatim sirasinda kullanilacak Elektrik
Devreleri asetati

Aktivite sirasinda kullanilacak renkli kartonlar
Devre elemanlarini gosteren laboratuvar malzemeleri

Methods and Techniques

Diiz- anlatim, Rol-yapma

Link (Last lesson- Today- Next lesson)
Baglant1 (Onceki — Bugiinkii- Sonraki
ders)

Last lesson: Bir 6nceki derslerde Elektrik akiminin, akim
siddetinin, potansiyel fark kavramlarinin agiklandig
belirtildi. Buna paralel olarak maddelerin iletkenligi ve
elektrik akimi kaynaklarmin tanimi ve cesitleri hatirlatilir.
Today: Bugiinkii konumuzun elektrik devreleri oldugu
belirtilir. Bu konuyla ilgili hazirlanan figiir tepegézde
gosterilir. Asil konumuzun Basit elektrik devresi, kapali-
acik devre ve devre elemanlar1 oldugu belirtilir.

Direng ve dl¢iilmesi konusuna bir 6rnekle deginilir.
Next lesson: Bir sonraki dersimizde potansiyel farkinin
Olciilmesi ile Potansiyel farkin 6l¢iilmesi ve Ohm Yasasi
tizerinde durulacaktir.

Preparation of students (Ogrenci 6n
hazirhg)

Preparation of the teacher (Ogretmen
onhazirhgy)

Ogrencilerin ders gelmeden 6nce elektrik kaynaklari,
elektrik akimi, maddelerin iletkenligi konular tekrar
etmeleri istenir.

Ogretmen ders islenisi sirasinda kullanacag figiirleri,
konu dzeti icerikli teksirleri hazirlar. Elektrik devre
elemanlart ile ilgili laboratuvarda kullanacag malzemeleri
hazirlar. Konuyla ilgili aktivite 1 yonergeleri hazirlanir,
aktivitenin seri sekilde uygulanmasi i¢in 6grencilere roller
Onceden dagitilir.
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Presentation (islenis)

Ogretmen derse baslamadan once bir 6nceki derste islenen konulara baslik olarak deginir. Elektrik
akimi, akim siddeti, potansiyel fark kavramlarinin ne oldugunu 6grencilere sorar, yanitlarimi
bekler. Kisaca bu kavramlar1 tanimlar. Elektrik kaynaklar1 nelerdir? Sorusunu yoneltir, agiklama
yapar.

Bu derste elektrik devreleri konusuna giris yapilacag belirtilir.

Tepegozde gosterilerek elektrik devreleri, basit elektrik devresi agiklanir. Basit elektrik devresine
giinlitk yasamdan 6rnekler vermeleri istenir, verilir.

Kapali ve acik devre kavramlari aciklanir. Giinliik hayatta evlerde, is yerlerinde elektrik
diigmesini agtigimizda devrenin kapali durumda oldugu belirtilir. Bu konuyla ilgili aktivite
yapacagimiz belirtilir.

Bir elektrik devresinde bulunan elemanlarin neler olabilecegi sorulur. Bununla ilgili devre
elemanlari figiirii basamak basamak gosterilir.

Devre elemanlari belirtilir. Bunlarin gorevlerine deginilir. Bu devre elemanlar laboratuvar
ortaminda bulunan malzemelerden gosterilir.

Aktiviteye gegmeden once direng ve direncin dlgiilmesi konusu kisaca agiklanir.

Elektrik devreleri- Devre elemanlari ile ilgili hazirlanan figiirler, konu icerikli teksirler dgrencilere
dagitilir.

Aktivitenin yonergelerini iceren kagitlar dagitilir, aktivitede gorevli olan 6grencilerin rolleri
dagitilir, rolleri agiklanir.

Aktivite uygulandiktan sonra Ogrencilerin aktiviteyle ilgili sorular1 cevaplandirmalart istenir,
onlara siire taninir.

Timing (Zaman dagilim)

Onceki derste islenen konuyu hatirlatma, bugiinkii konuyla iliski kurma — 2dk

Elektrik devreleri boliimde islenecek konulari belirtme-1dk

Basit elektrik devresini tanimlama, agik-kapalt durumunu agiklama —2dk

Bir elektrik devresinde bulunacak elemanlar: belirtip, gérevlerini aciklama, laboratuvar malzemesi
olarak devre elemanlarini gésterme- 5 dk

Elektrik devreleri, devre elemanlari, direng ve dlciilmesi ile ilgili hazir olan teksirleri dagitma-1dk
Basit elektrik devresi, kapali-acik devre ile ilgili yapilacak aktivite kagitlarin1 dagitma-1dk
Ogrencilerden yonergelerini dikkatlice okumalarim isteme, okumalarim bekleme-2dk

Aktivitede yer alacak 6grencilerin rollerini dagitma —2dk

Ogrencilerin aktiviteyi uygulamalarmi saglama i¢in hazirhk-2dk

Aktivitenin belirtilen yonergeler dogrultusunda gergeklestirilmesini saglama —Sdk

Aktiviteyle ilgili hazirlanmis kagidi doldurma-15dk

Direng ve 6l¢iilmesi konusuna deginme —3dk

Konular1 toparlama-4dk

Evaluation (Degerlendirme) e  Aktivite sonunda dagitilan kagitlarla degerlendirme

saglanir.

Figures (Sekiller) e  Elektrik devreleri konusunda islenecek alt konular

belirten sekil
e Devre elemanlarini belirten, gérevlerini, sembollerini
gosteren sekil
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GUNLUK DERS PLANI-2

Lesson (Ders) Fizik
Class (Smif) 9
Unit number/name(Unite no/ad1) Boliim 2- Madde ve Elektrik
Subject (Konu) Elektrik Devreleri (Potansiyel farkin 6lciilmesi)
Time (Siire) 45 dk
Prerequisite objectives (Onceki e  Bir elektrik devresinde devre elemanlarim
hedefler) adlandirmak.
® Devre elemanlarinim gorevlerini agiklamak
®  Devre elemanlarinin bir devredeki kullanimini,
baglama sekillerini agiklamak.
e  Devre elemanlarinin sembollerini belirtmek.
e Basit elektrik devresinde potansiyel farki
tanimlamak
e  Elektrik akimini agiklamak.
Objectives (hedefler) e  Elektrik akiminin y6niinii agiklamak

e Akim, potansiyel fark ve diren¢ arasindaki

iliskiyi agiklamak.

Symbols And Concepts (Semboller-
Kavramlar)

Potansiyel fark, akim siddeti, voltmetre, ampermetre

Instructional Materials (Ogretim
materyalleri)

Laboratuvar malzemeleri, belli bir boyutta mukavva,
boncuklar, hortum

Methods and Techniques

Diiz- anlatim, (Analoji) Rol-yapma

Link (Last lesson- Today- Next lesson)
Baglant1 (Onceki — Bugiinkii- Sonraki
ders)

Last lesson: Bir onceki dersimizde elektrik devresinde
bulunan devre elemanlarimin gorevleri, sembolleri
agiklandi.

Today: Bugiinkii konumuzun potansiyel farkinin
Ol¢iilmesi, akimin yoniiniin agiklanmasi oldugu belirtilir.
Aktivitenin uygulanmasindan sonra potansiyel fark ve
akim arasindaki iliskiye deginilir.

Next lesson: Bir sonraki dersimizde Ohm Yasasi
agiklanacaktir. Bu yasayla ilgili aktivite uygulanacaktir.

Preparation of students (Ogrenci 6n
hazirhgr)

Preparation of the teacher (Ogretmen
onhazirhgr)

Ogrencilerin ders gelmeden dnce elektrik devre elemanlari
konular1 tekrar etmeleri istenir.

Ogretmen ders islenisi sirasinda kullanacag figiirleri,
konu zeti icerikli teksirleri hazirlar. Potansiyel farkinin
Olciilmesi ile ilgili laboratuvarda kullanacagi malzemeleri
hazirlar. Aktivite 2 yonergeleri, teksirleri ve konuyla ilgili
figiirler ve teksirler hazirlanir.
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Presentation (islenis)

Ogretmen derse baslamadan dnce bir dnceki derste islenen konulara baslik olarak deginir. Elektrik
akimi, akim siddeti, potansiyel fark kavramlarmin ne oldugunu 6grencilere sorar, yanitlarini
bekler. Kisaca bu kavramlari tanimlar. Potansiyel farkinin nasil lgiilebilecegini, potansiyel fark
ile akim siddeti arasinda nasil bir iliski vardir sorulariyla derse giris yapar.

Ogrencilerin yanitlarini bekler, sonra potansiyel fark ve elektrik akimmi tammlar. Akim yoniinii
belirtir. Inis- ¢ikis aktivitenin uygulanmasina gegecegini belirtir.

Aktiviteye gegmeden Once aktiviteyle ilgili teksirler dagitilir.

Aktivitenin yonergelerini iceren kagitlarin dikkatli bir sekilde okunmasi istenir.

Bu aktivite gosterim agirlikli oldugu icin, uygulama igin ii¢c 6grenci secilir.

Diger 6grencilerin uygulamay1 izlemeleri saglanir. Uygulama basamak basamak uygulanirken,
ogrencilerin ilgilerini dagitmamalar1 i¢in, konuyla ilgili “A konumunda potansiyel fark degeri
nedir?” gibi sorular sorulur.

Aktivite 2 uygulandiktan sonra dgrencilerin aktiviteyle ilgili sorular1 cevaplandirmalari istenir,
onlara siire taninir.

Aktivite kagitlar1 doldurulduktan sonra sonuglar aciklanir, tartisilir. Bir elektrik devresinde akim
siddeti ve potansiyel fark arasinda nasil bir iliski olabilecegi sorulur, iliskiye kisaca deginilir.
OHM Yasasi ile ilgili hazirlanan figiir tepegdzde gosterilir.

Timing (Zaman dagilimi)

Onceki derste islenen konuyu hatirlatma, bugiinkii konuyla iliski kurma — 2dk

Potansiyel farkin 6l¢iilmesi konusunda islenecek olan potansiyel fark ve akim yonii konularim
belirtme-1dk

Potansiyel fark, akim siddeti kavramlarini tanimlama-2dk

Laboratuvar malzemeleri kullanarak potansiyel fark ve akim degerini 6l¢me, gosterme- S dk
Potansiyel fark ve akim yonil ile ilgili yapilacak aktivite kagitlarini dagitma-1dk
Opgrencilerden yonergelerini dikkatlice okumalarini isteme, okumalarini bekleme-2dk
Aktivitede yer alacak 6grencileri segme, gorevlerini agiklama—2dk

Ogrencilerin aktiviteyi uygulamalarim saglama igin hazirlik-2dk

Aktivitenin belirtilen yonergeler dogrultusunda gergeklestirilmesini saglama —Sdk
Aktiviteyle ilgili hazirlanmig kagid1 doldurma-15dk

Potansiyel fark ve akim siddeti arasindaki iliskiye deginme-3dk

Konulari toparlama-Sdk

Evaluation (Degerlendirme) e  Aktivite sonunda dagitilan kagitlarla degerlendirme

saglanir.

Figures (Sekiller) e  OHM Yasasi konusunda islenecek kisimlar1 belirten

sekil
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GUNLUK DERS PLANI-3

Lesson (Ders) Fizik
Class (Sinif) 9
Unit number/name(Unite no/adi) Boliim 2- Madde ve Elektrik
Subject (Konu) Elektrik Devreleri (OHM Yasast)
Time (Siire) 45 dk
Prerequisite objectives (Onceki e Basit elektrik devresinde potansiyel farki
hedefler) tanimlamak
e  Elektrik akimini agiklamak.
e  Elektrik akiminin yoniinii agiklamak
1. Akim, potansiyel fark ve direng arasindaki
iligkiyi kavramak.
2. Direng, akim ve potansiyel fark arasindaki
Objectives (Hedefler) iliskiyi grafikle gostermek.

3. Basit elektrik devrelerinde
problem ¢6zmede uygulamak.

OHM  yasasini

Symbols And Concepts (Semboller-
Kavramlar)

OHM Yasasi iginde gegen terimleri ve aralarindaki
bagintiy1 anlatan teksir hazirlanmistir. Kavramlar
potansiyel fark, akim siddeti ve direngtir.

Instructional Materials (Ogretim
materyalleri)

Tepegozle anlatim sirasinda kullanilacak OHM Yasasi
asetati

Aktivite sirasinda kullanilacak malzemeler (film kutulari,
boncuklar)

Bagintiy1 sayisal olarak gosteren laboratuvar malzemeleri

Methods and Techniques

Diiz- anlatim, Rol-yapma

Link (Last“lesson- Today- Next lesson)
Baglant1 (Onceki — Bugiinkii- Sonraki
ders)

Last lesson: Bir onceki derste potansiyel fark ve akim
sideeti ile akim yonii tizerinde duruldu.

Today: Bugiinkii konumuzun OHM Yasasi oldugu
belirtilir. Bu konuyla ilgili hazirlanan figiir tepegdzde
gosterilir. Akim, potansiyel farki ve diren¢ arasindaki
bagmtiya deginilecegi belirtilir. Diren¢ kavrami agiklanir.
Next lesson: Bir sonraki dersimizde iletkenlerin direncinin
bagli oldugu faktorler ve 6z direng kavrami iizerinde
durulacaktir.

Preparation of students (Ogrenci 6n
hazirhgp)

Preparation of the teacher (Ogretmen
onhazirhg)

Ogrencilerin ders gelmeden 6nce potansiyel fark, akim
siddeti kavramlari konularini tekrar etmeleri istenir.
Opgrencilerin yasamda karsilastiklar1 zorluklarin neler
oldugunu duisiinmeleri istenir.

Ogretmen ders islenisi sirasinda kullanacag figiirii, konu
Ozeti icerikli teksiri hazirlar, OHM Yasasini agiklamada
kullanacagi laboratuvar malzemelerini hazirlar.

Konuyla ilgili aktivite 3 yonergelerini hazirlar, aktivitenin
seri sekilde uygulanmasi i¢in dgrencilere roller 6nceden
dagitilir.
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Presentation (islenis)

Ogretmen derse baslamadan &nce bir dnceki derste islenen konulara baslik olarak deginir. Elektrik
akimi, akim siddeti, potansiyel fark kavramlarinin ne oldugunu 6grencilere sorar, yanitlarini
bekler. Kisaca bu kavramlari tanimlar.

Yasamda karsilastiklar1 sorunlar {izerinde durulur. Bu sorunlara karsi direndikleri belirtilir. Bir
elektrik devresinde de direnme var midir?, sorusuyla OHM Yasasina gegilir.

Potansiyel fark ve akim arasindaki oranin OHM Yasasiyla iliskisi kurulur ve bu iliski grafikle
gosterilir.

OHM Yasas: figiirii gosterilir.

Laboratuvar malzemelerini kullanarak(voltmetre, ampermetre, ampul ve pil) akim, potansiyel fark
arasindaki iligkiyi gosterir.

Bu konuyla ilgili Aktivite 3’lin yapilacag: belirtilir..

Aktiviteye gecmeden once diren¢ kavrami tanimlanir.

OHM Yasast ile ilgili hazirlanan sekil, konu icerikli teksir 6grencilere dagitilir.

Aktivitenin yonergelerini iceren kagitlar dagitilir, aktivitede gorevli olan 6grencilerin rolleri
dagitilir, rolleri agiklanir.

Aktivite 3 uygulandiktan sonra dgrencilerin aktiviteyle ilgili sorular1 cevaplandirmalar istenir,
onlara siire taninir.

Timing (Zaman dagilimi)

Onceki derste islenen konuyu hatirlatma, bugiinkii konuyla iligki kurma — 2dk
Potansiyel fark, akim siddeti kavramlarini tanimlama-2dk

Basit elektrik devresini kurma, potansiyel farki degistirerek akim siddetindeki degisimi
gozlemleme-2dk

Gozlem sonucu ¢ikan degerleri yazi tahtasi iizerinde agiklama- 5 dk

Potansiyel fark, akim ve direng arasindaki bagitiyt OHM Yasasi olarak agiklama-1dk
OHM Yasasi ile ilgili yapilacak aktivite kagitlarini dagitma-1dk

Opgrencilerden yonergelerini dikkatlice okumalarini isteme, okumalarimi bekleme-2dk
Aktivitede yer alacak dgrencilerin rollerini dagitma —2dk

Ogrencilerin aktiviteyi uygulamalarini saglama i¢in hazirlik-2dk

Aktivitenin belirtilen yonergeler dogrultusunda gerceklestirilmesini saglama —Sdk
Aktiviteyle ilgili hazirlanmis kagidi doldurma-15dk

Direng ve ol¢iilmesi konusuna deginme —3dk

Konular1 toparlama-3dk

Evaluation (Degerlendirme) e  Aktivite sonunda dagitilan kagitlarla degerlendirme

saglanir.

Figures (Sekiller) e  (OHM Yasast konusunda islenecek kavramlari,

kavramlar arasindaki iliskiyi belirten sekil
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GUNLUK DERS PLANI-4

Lesson (Ders)

Fizik

Class (Sinif)

9

Unit number/name(Unite no/adi)

Boliim 2- Madde ve Elektrik

Subject (Konu)

Elektrik Devreleri- iletkenlerin direncinin bagli oldugu
faktorler ve 6zdireng

Time (Siire)

45 dk

Prerequisite objectives (Onceki e Akim, potansiyel fark ve diren¢ arasindaki
hedefler) iliskiyi kavramak.

e  Diren¢ kavramini tanimlamak.

1. lletkenin boyu, kesiti, sicaklig1 ve cinsinin
Objectives (Hedefler) iletkenin direncine etkisini agiklamak.

2. lletkenin direncini etkileyen faktérleri birbirleri
arasinda iligkilendirmek.

Symbols And Concepts (Semboller-
Kavramlar)

Direng, 6zdireng kavramlari,
iletkenlerin direnglerini etkileyen faktorleri siralama

Instructional Materials (Ogretim
materyalleri)

Tepegozle anlatim sirasinda kullanilacak Direng asetati

Methods and Techniques

Diiz- anlatim, Rol-yapma

Link (Last lesson- Today- Next lesson)
Baglant1 (Onceki — Bugiinkii- Sonraki
ders)

Last lesson: Bir dnceki derste potansiyel fark, akim siddeti
ve direng arasindaki iliskiye deginildi. OHM Yasasi
agiklandi.

Today: Bugiinkii konumuzun iletkenlerin direncinin bagh
oldugu faktorler ve 6zdireng oldugu belirtilir. Bu konuyla
ilgili hazirlanan Direng figiirli tepegdzde gosterilir. OHM
Yasast ile ilgili problem ¢oziiliir.

Next lesson: Bir sonraki dersimizde elektrik devrelerinde
akim konusu iizerinde durulacaktir.

Preparation of students (Ogrenci 6n
hazirhgr)

Preparation of the teacher (Ogretmen
onhazirhgr)

Ogrencilerin ders gelmeden dnce potansiyel fark, akim
siddeti ve diren¢ arasindaki bagintiy: tekrar etmeleri
istenir.

Ogretmen ders islenisi sirasinda kullanacag sekilleri, konu
Ozeti igerikli teksirleri hazirlar.

Konuyla ilgili aktivite 4 yonergeleri hazirlanir, aktivitenin
seri sekilde uygulanmasi i¢in dgrencilere roller 6nceden
dagitilir.
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Presentation (islenis)

Opretmen derse baslamadan once bir onceki derste islenen konulara baslik olarak deginir. Elektrik
akimi, akim siddeti, potansiyel fark kavramlarmnin ne oldugunu 6grencilere sorar, yanitlarini
bekler. Kisaca bu kavramlari tanimlar.

Bu derste iletkenlerin direncinin bagli oldugu faktorler ve 6zdireng konusunun iglenecegi belirtilir.
Potansiyel fark ve akim siddeti arasinda OHM Yasasina gore nasil bir orant1 vardir?, Bir elektrik
devresinde potansiyel fark arttirilirsa ne degisir?, gibi sorular yoneltir, cevabini bekler.

Direng nedir?, sorusuyla konuya giris yapar. Bakir telle aliiminyum tel arasinda nasil bir farklilik
vardir?

Direng ile ilgili asetat tepegdzde gosterilir. Direng ve 6zdireng tanimi yapilir. Bu konuyla ilgili
aktivite yapacagimiz belirtilir.

Aktiviteye gegmeden dnce OHM Yasasi ile ilgili iki problem ¢oziiliir.

iletkenlerin direncinin bagh oldugu faktdrler ve dzdireng ile ilgili hazirlanan sekil, konu igerikli
teksirler 6grencilere dagitilir.

Aktivitenin yonergelerini i¢eren kagitlar dagitilir, aktivitede gorevli olan dgrencilerin rolleri
dagitilir, rolleri agiklanir.

Aktivite 4 uygulandiktan sonra Ogrencilerin aktiviteyle ilgili sorular1 cevaplandirmalar: istenir,
onlara siire taninir.

Timing (Zaman dagilimi)

o Onceki derste islenen konuyu hatirlatma, bugiinkii konuyla iliski kurma — 2dk

¢ Direng boliimiinde islenecek konular belirtme-1dk

e Direng ve 6zdireng¢ kavramlarini tanimlama-S5dk

¢ Direng ile ilgili hazir olan teksirleri dagitma-1dk

e lletkenlerin direncinin bagl oldugu faktorler ile ilgili yapilacak aktivite kagitlarini dagitma-1dk

o Opgrencilerden yonergelerini dikkatlice okumalarini isteme, okumalarimi bekleme-2dk

e  Aktivitede yer alacak dgrencilerin rollerini dagitma —2dk

o Oprencilerin aktiviteyi uygulamalarimi saglama igin hazirlik-2dk

e  Aktivitenin belirtilen yonergeler dogrultusunda gerceklestirilmesini saglama —7dk

e Aktiviteyle ilgili hazirlanmig kagidi doldurma-15dk

¢ Direng ve dl¢iilmesi konusuna deginme —3dk

e  Konular toparlama-4dk

Evaluation (Degerlendirme) e  Aktivite sonunda dagitilan kagitlarla degerlendirme
saglanir.

Figures (Sekiller) e iletkenlerin direncinin bagli oldugu faktérler ve
Ozdireng ile ilgili islenecek konular belirten sekil
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GUNLUK DERS PLANI-5

Lesson (Ders) Fizik

Class (Sinif) 9

Unit number/name(Unite no/adi) Boliim 2-Madde ve Elektrik

Subject (Konu) Elektrik Devrelerinde Akim-Direnglerin Seri Baglanmasi
Time (Siire) 45 dk

Prerequisite objectives (Onceki e Akim, potansiyel fark ve diren¢ arasindaki
hedefler) iliskiyi kavramak.

e  Diren¢ kavramini tanimlamak.

Objectives (Hedefler)

8. Seri bagl devrelerde devre akiminin bir yolu
takip ettigini belirtmek.

9. Seri bagli devrelerde her direngten gecen akimin

ayn1 degerde oldugunu agiklamak.

Seri bagli devrelerde potansiyel farkin dogru

orantili olarak direnglere dagildigini belirtmek.

Seri bagli devrelerde direnclerin uglari

arasindaki potansiyel farklarinin toplaminin,

devrenin potansiyeline esit oldugunu belirtmek.

Seri ve paralel bagli devrelerde esdeger direnci

hesaplamak

Seri bagli devrede direng sayis1 (lambalarin

say1st) arttikga esdeger direncinin arttig

sonucunu ¢ikarmak.

Seri ve paralel bagli devrelerle ilgili problemler

cOzmek.

10.

11.

12.

13.

14.

Symbols And Concepts (Semboller-
Kavramlar)

Akim, potansiyel fark, direng, esdeger direng

Instructional Materials (Ogretim
materyalleri)

Aktivite sirasinda kullanilacak film kutular1 ve boncuklar
Laboratuvar malzemeleri (ampermetre, voltmetre, duy,
gii¢ kaynag, ampuller, baglant1 kablolarr)

Methods and Techniques

Diiz- anlatim, Rol-yapma

Link (Last lesson- Today- Next lesson)
Baglant1 (Onceki — Bugiinkii- Sonraki
ders)

Last lesson: Bir onceki derste iletkenlerin direncinin
bagli oldugu faktorler ve 6zdirencin ne oldugu agiklandi.
Today: Bugiinkii konumuzun elektrik devrelerinde akim
oldugu ve iki kisimda isleyecegimiz belirtilir.

Next lesson: Bir sonraki dersimizde paralel devrede
akim, direnclerin paralel baglanmasi ve kisa devre
konular1 islenecektir.

Preparation of students (Ogrenci 6n
hazirhg)

Preparation of the teacher (Ogretmen
onhazirhgr)

Ogrencilerin dersegelmeden 6nce seri ve paralel devrede
akim ve potansiyel farkin nasil dagildig: konusunda
aragtirma yapmalari istenir.

Ogretmen ders islenisi sirasinda kullanacag: konu Szeti
icerikli teksirleri hazirlar. Seri ve paralel devrede akimin
dagilmasr ile ilgili laboratuvarda kullanacagi malzemeleri
hazirlar. Konuyla ilgili aktivite 5 yonergeleri hazirlanir,
aktivitenin seri sekilde uygulanmasi igin dgrencilere
roller 6nceden dagitilir.
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Presentation (islenis)

Ogretmen derse baslamadan &nce bir 6nceki derste islenen konulara baslik olarak deginir.

Bu derste elektrik devrelerinde akim konusuna giris yapilacagi, bu konunun iki kisimda
islenecegi belirtilir.

Laboratuvar malzemelerinden yararlanilarak basit bir devre kurulur. Bu devreye iki ampul ug uca
eklenir. Devredeki ampermetre degeri okunur. Sonra ampullerden birine voltmetre baglanir,
voltmetrenin gosterdigi deger kaydedilir. Daha sonra diger ampule baglanir. Diger okunur. Bu iki
deger kargilagtirilir. Bu iki degerin toplaminin neyi verdigi sorulur.

Devrede olusan elektrik akiminin direngler (ampuller) iizerinden nasil dagildigi gézlemlenir,
ampermetrenin gosterdigi degerde bir degisiklik var midir?, sorusuyla 6grencilerin genelleme
yapmasl istenir.

Aktiviteye gegmeden Once seri bagli devrelerde akim ve potansiyel farkin nasil dagildig:
aciklanir.

Elektrik devrelerinde akim ile ilgili konu 6zeti igerikli teksirler 6grencilere dagitilir.

Aktivitenin yonergelerini iceren kagitlar dagitilir, aktivitede gorevli olan grencilerin rolleri
dagitilir, rolleri agiklanir.

Aktivite 5 ¢alismasinin seri devrelerle ilgili kism1 uygulandiktan sonra dgrencilerin aktiviteyle
ilgili sorular1 cevaplandirmalari istenir, onlara siire taninir.

Timing (Zaman dagilimi)

o Onceki derste islenen konuyu hatirlatma, bugiinkii konuyla iliski kurma — 2dk

e  Elektrik devrelerinde akim bdliimiinde islenecek konular: belirtme-1dk

e  Bir seri bagh elektrik devresi kurarak akim ve potansiyel fark dagilimmin gosterilmesi- 5 dk
e Elektrik devrelerinde akim ile ilgili hazir olan teksirleri dagitma-1dk

e  Seri bagl devrelerle ilgili yapilacak aktivite kagitlarint dagitma-1dk

e Ogrencilerden yonergelerini dikkatlice okumalarim isteme, okumalarim bekleme-2dk

e Aktivitede yer alacak 6grencilerin rollerini dagitma —2dk

e Ogrencilerin aktiviteyi uygulamalarmi saglama igin hazirhik-2dk

e  Aktivitenin belirtilen yonergeler dogrultusunda gergeklestirilmesini saglama —7dk

e Aktiviteyle ilgili hazirlanmg kagidi doldurma-15dk

e  Seri bagh devrelerle ilgili genelleme yapilmasi, 6rnek soru ¢oziilmesi -3dk

e  Konular toparlama-4dk

Evaluation (Degerlendirme) e  Aktivite sonunda dagitilan kagitlarla degerlendirme

saglanir.
e  Konuyla ilgili 6rnek soru ¢oziiliir.

Figures (Sekiller)
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GUNLUK DERS PLANI-6

Lesson (Ders) Fizik

Class (Sinif) 9

Unit number/name(Unite no/ad1) Boliim 2- Madde ve Elektrik

Subject (Konu) Elektrik  Devrelerinde = Akim-Direnglerin ~ Paralel
Baglanmasi

Time (Siire) 45 dk

Prerequisite objectives (Onceki e Akim, potansiyel fark ve diren¢ arasindaki
hedefler) iliskiyi kavramak.

e Direng kavramini tamimlamak.

e Seri baglh devrelerde devre akiminin bir yolu
takip ettigini belirtmek.

e  Seri bagl devrelerde her direncten gegen akimin
ayn1 degerde oldugunu aciklamak.

e Seri bagh devrelerde potansiyel farkin dogru
orantili olarak direnglere dagildigini belirtmek.

15. Paralel bagl devrede elektrik akiminin farkh
yollar izleyerek direnglere dagildigini
agiklamak.

16. Paralel baglh devrede toplam elektrik akiminm
her kolda yer alan esdeger direnclere OHM
kanununa gore dagildigini belirtmek.

17. Paralel bagli devrede her paralel kolda olusan
potansiyel farkin aym degerde oldugunu
agiklamak.

Objectives (Hedefler) 18. :eri ve paralel baglh devrelerde esdeger direnci
esaplamak.

19. Paralel bagli devrede direng sayist (lambalarin
sayis1) arttikca esdeger direncin azaldigini
belirtmek.

20. Seri ve paralel devrelerde ampullerin parlaklig
ile devrenin elektrik akimi, potansiyel fark ve
esdeger direnci arasinda ilgi kurmak.

21. Kisa devreyi aciklamak.

22. Kisa devreyle ilgili problemler ¢zmek.

23. Karigik devrelerle ilgili problemler ¢c6zmek

Symbols And Concepts (Semboller-
Kavramlar)

Akim, potansiyel fark, direng, esdeger direng

Instructional Materials (Ogretim
materyalleri)

Aktivite sirasinda kullanilacak film kutular1 ve boncuklar
Laboratuvar malzemeleri (ampermetre, voltmetre, duy,
gii¢ kaynagi, ampuller, baglant1 kablolarr)

Methods and Techniques

Diiz- anlatim, Rol-yapma

Link (Last lesson- Today- Next lesson)
Baglanti (Onceki — Bugiinkii- Sonraki
ders)

Last lesson: Bir 6nceki derste seri devrede akim,
direnglerin seri baglanmasi islendi.

Today: Bugiinkii konumuzun elektrik devrelerinde akim
oldugu, paralel devrede akim, direnglerin paralel
baglanmasi ve kisa devre konulari islenir.

Next lesson: Bir sonraki dersimizde elektrik devrelerinin
emniyeti konusu islenecektir.
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Ogrencilerin derse gelmeden once seri ve paralel devrede
akim ve potansiyel farkin nasil dagildig: konusunda
arastirma yapmalari istenir.

Preparation of students (Ogrenci 6n Ogretmen ders islenisi sirasinda kullanacag konu 6zeti
hazirhgy) icerikli teksirleri hazirlar. Seri ve paralel devrede akimin
Preparation of the teacher (Ogretmen | dagilmasi ile ilgili laboratuvarda kullanacagi malzemeleri
onhazirhgr) hazirlar. Konuyla ilgili aktivite 5 yonergeleri hazirlanir,

aktivitenin seri sekilde uygulanmas i¢in dgrencilere
roller onceden dagitilir.

Presentation (Islenis)

Ogretmen derse baslamadan &nce bir 6nceki derste islenen konulara baslik olarak deginir.

Bu derste elektrik devrelerinde akim konusuna giris yapilacagi, bu konunun iki kissmda
islenecegi belirtilir.

Laboratuvar malzemelerinden yararlanilarak basit bir devre kurulur. Bu devreye iki ampul
birbirine paralel baglanir. Devredeki her ampuldeki ampermetre degerleri okunur. Ampullerden
herhangi birine baglanan voltmetrenin gosterdigi deger okunur.

Devrede olusan elektrik akimimin direncler (ampuller) tizerinden nasil dagildigi g6zlemlenir,
ampermetrenin gosterdigi degerde bir degisiklik var midir?, sorusuyla 6grencilerin genelleme
yapmasl istenir.

Aktiviteye gegmeden once seri bagli devrelerde akim ve potansiyel farkin nasil dagildig
agiklanir.

Paralel bagh direnclerde akim siddeti direnglerin degerlerine bakilarak ters orantili olarak dagilir.
Kiiciik degerli dirence biiyiik akim dagilir. Her iki ampulde de voltmetre degeri esit degeri
gosterir sonucuna varilir.

Kisa devre olayi kisaca agiklanir, laboratuvar malzemeleriyle kisa devre kurulur, sonug tartigilir.
Elektrik devrelerinde akim ile ilgili konu 6zeti igerikli teksirler 6grencilere dagitilir.

Aktivitenin yonergelerini i¢eren kagitlar dagitilir, aktivitede gorevli olan grencilerin rolleri
dagitilir, rolleri agiklanir.

Aktivite 5 ¢aligmasinin paralel devrelerle ilgili kism1 uygulandiktan sonra 6grencilerin aktiviteyle
ilgili sorular1 cevaplandirmalari istenir, onlara siire taninir.

Timing (Zaman dagilimi)

Onceki derste islenen konuyu hatirlatma, bugiinkii konuyla iliski kurma — 2dk

Bir paralel bagl elektrik devresi kurarak akim ve potansiyel fark dagiliminin gosterilmesi- Sdk
Kisa devre olayinin gosterilmesi-2dk

Elektrik devrelerinde akim ile ilgili hazir olan teksirleri dagitma-1dk

Paralel bagh devrelerle ilgili yapilacak aktivite kagitlarim dagitma-1dk
Ogrencilerden y6nergelerini dikkatlice okumalarim isteme, okumalarim bekleme-1dk
Aktivitede yer alacak 6grencilerin rollerini dagitma —1dk

Ogrencilerin aktiviteyi uygulamalarini saglama igin hazirlik-2dk

Aktivitenin belirtilen yonergeler dogrultusunda gergeklestirilmesini saglama —Sdk
Aktiviteyle ilgili hazirlanmis kagidi doldurma-12dk

Paralel, seri bagl devrelerle ilgili 6rnek sorular ¢coziilmesi -11dk

Konular1 toparlama-2dk

Evaluation (Degerlendirme) e  Aktivite sonunda dagitilan kagitlarla degerlendirme

saglanir.
e Kisa devre, seri ve paralel bagl devrelerle ilgili
ornek sorular ¢oziiliir.

Figures (Sekiller)
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APPENDIX K

HANDOUTS
ELEKTRIiK DEVRELERI

Bir iiretecin kutuplar, bir iletkenle birlestirilip araya bir de lamba konulursa, basit bir elektrik
devresi elde edilir. Devrede yiik hareketi varsa devre kapalidir. Devre bir yerinden kesilirse yiik
hareketi durur. Bu durumda devre agiktir.

Uretecin iletken telde olusturdugu elektriksel alanin serbest elektronlara uyguladigi kuvvet
elektronlan iletken tel tizerinde (-) kutuptan (+) kutba getirir. Devrede bir akim olugmustur ve bu
akimin yoniiniin iletken tel iizerinde (-) yiiklerin hareketine zit yonde oldugu yani (+) kutuptan (-)
kutuba dogru oldugu kabul edilmistir.

BiR ELEKTRIK DEVRESINDE DEVRE ELEMANLARI

Elektrik devrelerine ¢esitli amaglarla baglanan tireteg, direng, ampermetre, voltmetre, anahtar, ampul
(lamba) gibi araclara elektrik devresi elemanlari denir. Elektrik devrelerinde bu elemanlarm
resimlerini ¢izmek yerine bu elemanlarin sembolleri kullanilir.

% Uretec:

®,

<  Ampermetre:

* Voltmetre:

+ Direnc:

< Anahtar:

<  Ampul:

Elektrik devresinde kullanilan pil, akiimiilator, batarya, gii¢ kaynag gibi elektrik
kaynaklarina denir.

Bir elektrik devresinden gegen akim siddetini dl¢gmeye yarayan iki uglu bir aractir.
Ampermetreler devreye seri baglanir.

Bir devre elemaninin uglari arasinda olusan potansiyel farkini 6lgmeye yarayan iki uglu
aractir. Voltmetreler potansiyel farki dlgiilecek elemanla paralel baglanir.

Bir elektrik devresinde iletkenlerin cinslerine gore elektrik akimina gosterdikleri
zorluga direng denir. Ornegin; bakir, aliiminyum bir elektrik devresinde akimin gegisine
¢cok az direng¢ gosterirken; krom-nikel alasimi akimin gegisine karsi ¢cok fazla direng
gostererek devreye baglandiklarinda i1siirlar. Bunlardan direnici en biiyiik olan krom-
nikel alasimi en ¢ok 1sindiginda elektrikli aletlerde direng teli olarak kullanilir.

Devreden gegen akimi istedigimiz anda kesip istedigimiz anda tekrar akim verilmesini
saglayan devre elemanidir. Anahtar ile devreden akim ge¢mesi saglanirsa bu durumda
anahtar kapahdir deriz.

Elektrik devrelerinde olusan elektrik enerjisi baska enerjilere cevrilebilir. Ornegin
ampul elektrik enerjisini 151k enerjisine ¢evirir. Ampulii devreye baglamakta kolaylik
olmasi agisindan iki uclu duylar kullanilabilir.

Direng, potansiyel fark ve akim siddetinin gosterilisi ve birimleri:

Biiyiikliik

Direng (R) Potansiyel Fark (V) Akim Siddeti (i)

Birimi

Ohm ( Q) Volt (V) Amper (A)
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DIRENC VE OLCULMESI

Elektrik akimi metallerde serbest elektronlarin hareketi sonucu olusur. Elektronlarin bu
hareketi bazi iletkenlerde kolay, bazi iletkenlerde zordur. Maddelerin serbest elektronlarin
hareketlerine gosterdikleri bu giiclik veya kolaylik maddelerin elektriksel direnclerini belirler.
Elektronigin temel pargalart olan direngler ¢ok kiigiik olduklarindan iizerlerine yazilmaz. Degerler
tizerlerinde ki renkli seritlerle gosterilir. Her renk bir rakama karsilik gelir. Bu rakamlar asagidaki

tabloda goriilmektedir.

Renkler 1. Halka 2. Halka 3. Halka 4. Halka
Siyah 0 0 10°
Kahverengi 1 1 10’
Kirmizi 2 2 10°
Turuncu 3 3 10°
Sar1 4 4 10*
Yesil 5 5 10°
Mavi 6 6 10°
Mor 7 7 10’
Gri 8 8 10°
Beyaz 9 9 10°
Altin - %5 +%5
Giimiig -%10 ,+%10

ILETKENLERIN BAGLI OLDUGU FAKTORLER VE OZ DIiRENC

Farkli maddelerden yapilmis iletkenlerin akima gosterdigi direngler farklidir. iletkenler ayni
maddeden yapilmis olsa bile boylari, kesitleri ve sicakliklar1 degistikce direngler de degisir.
Elektrik akimina karg1 gosterilen zorluga direng denir. Direng R ile gosterilir. Birimi Ohm
Q)
Bir iletkenin direnci;
iletkenin cinsine (6zdirencine) bagh olup dogru orantihidir.
iletkenin uzunlugu ile dogru orantilidir.
Iletkenin kesit alani ile ters orantihidir.
Sicaklikla maddenin cinsine gore, dogru ya da ters orantili olarak degisir.

1 1 iletkenin boyu
=p. p iletkenin 6z direnci
S S iletkenin kesiti
Biiyiiklitk Birimi
Direng (R) Ohm ( Q)
Boy (1) Metre (m)
Kesit alan1 (S) Metrekare (m?)
Ozdireng (p) Ohm.metre ( Q.m)
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AKIM, POTANSIYEL FARKI VE DIRENC ARASINDAKi BAGINTI (OHM YASASI)

Bu yasa akim potansiyel farki, akim siddeti ve direng arasindaki bagintiy1 belirtir.

Bir iletkenin sicakligi sabit kalmak sartiyla iletkenin uglar1 arasindaki potansiyel farki ile iletkenden
gecen akim siddeti arasinda sabit bir oran vardir. Bu orana, iletkenin direnci denir. Direng elektrik
enerjisini 1s1 enerjisine dondistiirtir.

Vi vV, V; \%
= = ——=Sabit R=
iy i i3 i

Direng, potansiyel fark ve akim siddetinin gosterilisi ve birimleri:

Biiyiikliik Direng (R) Potansiyel Fark ( V) Akim Siddeti (i)

Birimi Ohm (Q) Volt (V) Amper (A)

Direng sabit ise potansiyel farki ile akim siddeti dogru orantili olarak Sekil 1°deki gibi degisir.

. APotansiyel fark (Volt)
Sekil 1 v

P Akim siddeti (Amper)

ELEKTRIK AKIMI:
Yiiklere etkiyen kuvvetin etkisiyle, yiiklerin harekete gegmesi sonucu olusan yiik akigidir.

AKIM SIDDETI:
Bir iletkenin kesitinden birim zamanda gegen yiik miktarina akim siddeti denir.

POTANSIYEL FARK:

Uzerinden gecen bir iletkenin iki u¢ noktasmin potansiyeli aymi degildir. Ciinkii elektronlar
bir iletkenin ucundan diger ucuna giderken enerji kaybeder. Dolayisiyla telin ug¢ kisimlarinda birim
yiik bagina diisen enerjiler yani potansiyeller farkli olur. Bu iki ug arasindaki potansiyellerin farkina
potansiyel farki denir.

+1 birimlik yiikiin, elektriksel kuvvetin etkisinde, elektriksel alan iginde bir noktadan diger
bir noktaya gitmesi halinde kuvvetin yaptig1 ise, bu iki nokta arasindaki potansiyel farki denir.

REOSTA- KISA DEVRE:
Reosta bir elektrik devresinden gecen akim siddetini degistirmeye yarayan iki uclu
ayarlanabilir direnctir.

Sekildeki reostanin siirgiisii L noktasinda iken, K noktasina gelen akimin L noktasina
ulagmasi i¢in iki yol vardir.

¢ Direngli yol A /*1 M

e Direngsiz yol K L M

Akim direngsiz yoldan gecer. Reostanin K-L noktalari arasindaki direncin bir Onemi
kalmamaktadir. Bu ayn1 zamanda K-L arasindaki direncin kisa devre olmast demektir. Suirgii ileri
dogru hareket ettirilirse direng azalir, geriye dogru hareket ettirilirse direng artar.
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DIRENCLERIN BAGLANMASI

Elektrik devrelerinde direncler seri ve paralel olmak iizere iki ayr sekilde baglanirlar. Birden ¢ok
direncin yaptig1 etkiyi tek basina yapabilen dirence “esdeger diren¢” denir.

e SERi BAGLAMA
Direnglerin ug uca eklenmeleri ile olugan baglama sekline denir.
Seri bagh direnglerde;

1. Devreden gecen akim her direncten aynen geger.

i=i 1=i2= =in

2. Direnglerin uglari arasindaki potansiyel
farklarinin toplam direncleri besleyen iiretecin
uglar arasindaki potansiyel farkina esittir.

V=V+V,+V3+ Vo

3. Esdeger direng; direnglerin toplamina esittir.

ReS = R] +R2+R3+ .......... Rn

4. Akimlar esit oldugundan; biiyiik direncin uglar
arasindaki potansiyel farki biiyiik olur.

Ri>R, =2V,>V,

* PARALEL BAGLAMA
Direnglerin birer uglarinin kendi aralarinda birlestirilmeleri ile olugan baglama sekline denir.
Paralel bagl direnglerde;

1. Devreden gecen akim ortak ugcta direng sayisi kadar kola ayrilir. Direnglerden gectikten
sonra devresini tamamlar.

i =i +H+ +i,

2. Direnglerin uglari arasindaki potansiyel farklar birbirlerine esit olup o da iiretecin uglari
arasindaki potansiyel farkina esittir.

V=V1=V2=V3= =Vn

3. Esdeger direncin tersi; direnclerinin toplamina esittir.

1 1 1 1 1
= + + + +

R R, R, R; R,

4. Paralel bagh direnglerde potansiyel farklari esit oldugunda biiyiik direngten kiigiik,

kiiciik direncten de biiyiik akim geger.

a)R1>R2 =i <i,
b)R1=R2 =ii=i
¢c)R; <R, =1i;>1i
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APPENDIX L

FIGURES
ELEKTRIK DEVRELERI
Uygulamalari
Devre Basit Elektrik Elektrik akimi
Elemanlari Devresi
lemanlar1
Ureteg Sabit potansiyel farki ile
i L et [ tanimi-p bir iletken icindeki
retes elektrik yiiklerinin
OHM Yasasi . .
hareketinden olusan yiik
Anahtar akimina denir.
>
Direng
v g
Direnglerin Direng
Baglanmasi I
| Anahtar — olgiilmesi Ampermetre
.>
Voltmetre
> _
Tletken
- tel
Ampermetre L birimi gp{  Amper
>
Potansiyel Fark
Seri L p»|  Seri Baglama +1 birimlik yiikiin elektriksel
» Dexrl\il;rde kuvvetin etkisinde, elektriksel alan
—animi i¢inde bir noktadan diger bir
noktaya gitmesi halinde kuvvetin
yaptigi ise, bu iki nokta arasindaki
otansiyel fark denir.
> Paralel Baglama P Y
Paralel —olclilmesi ~ —Pp Voltmetre
Devrede
> Akim
birimi ) Volt

Figure L.1 Elektrik Devreleri
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DEVRE
ELEMANLARI

4
Ureteg Anahtar Direng Ampermetre Voltmetre
goreyi
gorevi gorevi tanimj gorev
4 \ 4 \ 4
\ 4 Elektrik Bir elektrik Bir devre
Elektrik Devreye akimina devresinden elemaninin
devrelerinde akim kars1 gecen akim uglar arasinda
enerji vermeye ve gosterilen siddetini olusan
ihtiyacim devredeki zorluga Olgmeye potansiyel
Karsilar. akimi denir. yarar. farkim
kesmeye Olgmeye yarar.
yarar. baglanmasi
\ 4
devrede devrede devrede baglanmasi Devreye
gosterimi gosterimi gosterimi paralel
L baglanir
i i A\ 4
/Y V\ Devreye
seri
. . baglanir devrede
gosterimi
devrede i
gosterimi

v

Figure L.2 Devre Elemanlari
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OHM
YASASI

tanimi
Bir iletkenin sicaklig1 sabit kavram iligkileri
kalmak sart1 ile iletkenin uglar1 (V=IxR)
arasindaki potansiyel farki ile
iletkenden gegen akim siddeti
arasinda sabit bir oran vardir. Bu Kkayramlart
orana iletkenin direnci denir.
(R=V/I)
v
sabitken
Bir
iletkeni
n
o A 4
kesitind
.. Akim
en birim
> zamand siddeti ile
tanim a gegen . .
Direng yiik iletkenin
mll_(taljm direnci ters
Direng
Akim orantihdir sabitken
siddeti
tdnimi birimi
¢ ¢ Amper
birimi »
Tletken iginden Ohm Potansiyel
gecmek isteyen fark ile
yikli akim
' pargaf:lklara Ampermetre siddeti
iletkenin temel dlgiilmesi P dogru
pargaciklarinin Potansiyel fark orantilidir,
kars1
koymalarinin bir
olciisiidiir.
tantmi olgilmesi  birimi
Voltmetre Volt

+1 birimlik yiikiin elektriksel
kuvvetin etkisinde, elektriksel
alan i¢inde bir noktadan diger
bir noktaya gitmesi halinde
kuvvetin yaptig1 ise, bu iki
nokta arasindaki potansiyel
fark denir.

Figure L.3 OHM Yasasi
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DIRENC

etkileyen tamimi birimi devrelde
faktorler gosterimi
Etkileyen faktorler
arasindaki bagintisi

Elektrik akimina Ohm /VV\
kars1 gosterilen
zorluga denir.
Tletkenin birim kesitteki (1 m?) Reosta

nimy, birim boyunun (1m) direncine
Ozdireng /Z‘ denir.

—» )
\birimi —»

i : tanimi birimi devrede
- Tletkenin PSS
kesiti (A) gosterimi
birimi gy m’
Bir elektrik Yohm Q)
devresinden gecen
fletkenin birimi_> m akim siddetini
boyu (1) ) (metre) deglstlfmeye
yarayan iki uglu R=p.
ayarlanabilir A
R =R, (1+o.t)
R, =lletkenin 0 °C ta direnci
oC R = Tletkenin t °C taki direnci
fletkenin birimi > o = Iletkenin sicaklikla degisim katsayisi
> sicakligi (t)
Figure L.4 Direng
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APPENDIX M

CORRESPONDENCE

T.C
Orta Dogu Teknik Universitesi
Ortadgretim Fen ve Matematik Alanlar1 Boliimii Bagskanligina,
ANKARA

Ortadgretim Fen ve Matematik Alanlari Egitimi Boliimii yiiksek lisans
programi &grencisiyim. “Rol- yapma &gretim teknigine dayali Elektrik Devreleriyle
ilgili aktivitelerin 9. simif Ogrencilerinin Fizik Basari ve Tutumlarina Etkileri”
konulu yiiksek lisans tezi hazirlamaktayim.

Bu arastirmada calisma deseni, deneysel arastirma metodu olup deney ve
kontrol gruplari yer alacaktir. Bu gruplara Elektrik Devreleri Basar1 Testi ve Elektrik
Devreleri Tutum Olgegi 6n test ve son test olarak iki kez uygulanacaktir. Basar
testinin igerigi Ek-1 de verilen 6rnek sorulara paralel ve bakanligin belirledigi
amaglar1 6lcen nitelikte olacaktir. Tutum Olgegi Ek-2 de verilmistir. Kontrol
grubunda diiz anlatim ogretim teknigi uygulanirken deney grubunda rol-yapmayla
zenginlestirilmis diiz anlatim O6gretim teknigi kullanilacaktir. Deneysel grupta
kullanilacak rol yapma teknigine gére hazirlanmis Elektrik devreleri aktivitelerinden
bir 6rnek Ek- 3 de verilmistir.

Arastirmanin evreni Denizli ilinin devlet ortadgretim okullarindan biitiin
siiper lise 9. smif Ogrencileri olarak belirlenmistir. Bu evrenden arastirmaciya
uygunluguna gore Cumhuriyet Lisesi ve Acipayam ilgesi Acipayam Lisesi
ogrencilerinin toplamindan 6 sinif 6rneklem olarak seg¢ilmistir.

Deneysel c¢alisma 2003-2004 egitim- Ogretim yihi 2. ddneminde
yiiriitiilecektir. Arastirma mevcut diizeni bozmayacak niteliktedir. Bu arastirmaya
katilan okul, 6gretmen ve dgrenci isimleri kesinlikle sakli tutulacaktir.

Ogretim tekniklerinin ders igindeki cesitliligi onemlidir. Fizik konularini
somutlastirmak igin, giinliik hayatta kullanilabilirligini saglamak gerekir. Rol-yapma
tekniginin 6grencileri konunun i¢ine katabilmesi ve somutlastirmay1 kolaylastirmasi
beklenmektedir. Ayrica bu teknikle Ogrencilerin Elektrik Devreleri konularinin
islenisinden zevk almalari, eglenerek 6grenmeleri ve buna bagh olarak fizik dersi
basarilarinda artis ve derse karsi tutumlarinda olumlu yonde gelisme beklenmektedir.
Lise 1 Fizik dersi Elektrik devreleri 6grencilerin zorlandiklar1 konulardandir. Bu
nedenle Elektrik devreleri konularinin &gretilmesinde rol-yapma teknigi se¢ilmistir.

Aktivitelerin ve olglim araglarmin (basar1 testi ve tutum &lcegi) yukarida
belirledigim liselerde uygulanabilmesi i¢in gereginin yapilmasii saygilarimla arz
ederim.

Yadikar KUCUKER (TUNCER)

EK- 1: Fizik Basar1 Testi
EK- 2 : Tutum Olgegi
EK- 3 : Rol-yapma teknigine gére hazirlanmis Elektrik Devreleri Aktivitelerinden bir

ornek
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APPENDIX N

Table N.1 RAW DATA

Student Gender Age Group PSTACH PSTATT PREACH PREATT
1 1 15 1 16 97 16 103
2 2 16 1 17 69 15 73
3 2 15 1 15 77 15 95
4 1 15 1 15 70 13 73
5 2 16 1 19 82 13 96
6 2 15 1 16 45 11 77
7 1 16 1 14 87 12 87
8 1 15 1 15 78 11 76
9 2 15 1 14 80 12 88
10 1 15 1 13 84 12 67
11 1 15 1 12 93 16 80
12 1 15 1 13 94 12 101
13 1 17 1 16 95 11 99
14 2 15 1 17 107 15 97
15 2 15 1 19 68 10 67
16 2 15 1 17 96 12 81
17 1 15 1 13 67 11 68
18 1 15 1 17 93 15 101
19 1 15 1 14 81 9 85
20 1 15 1 16 74 11 76
21 2 15 1 10 68 6 78
22 1 15 1 16 90 13 93
23 2 15 1 17 63 12 84
24 2 15 1 14 79 13 88
25 1 15 1 16 92 9 89
26 1 15 1 19 87 10 89
27 2 17 1 15 87 11 95
28 1 15 1 11 82 10 78
29 1 15 1 18 71 13 91
30 1 16 1 17 96 8 76
31 2 15 1 13 99 11 94
32 2 15 1 13 94 5 78
33 1 17 1 11 102 7 95
34 2 15 1 13 81 6 87
35 1 15 1 11 75 12 88
36 2 16 1 10 79 14 76
37 1 15 1 14 86 10 89
38 1 14 1 14 79 10 86
39 2 16 1 16 87 12 77
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