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ABSTRACT 

 

 

THE EFFECTS OF ACTIVITIES BASED ON ROLE-PLAY 

ON NINTH GRADE STUDENTS’ ACHIEVEMENT AND 

ATTITUDES TOWARDS SIMPLE ELECTRIC CIRCUITS 

 

Küçüker (Tunçer), Yadikar 

M.S., Department of Secondary Science and Mathematics Education HJI�KML:NPOMQ�R�STN�U
V�R�R�Q�R	W�X
YZN�SM[	X
\�N�X]V�^_QM`aN%bdc_^�egfih
 

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 jlkMmnjMo�prqdmsqdt�u�qwv�x:qMj�j�y�vzt{k}|~x����d���M�i�
during 2003-2004 Spring Semester with a total number of 104 (51 female and 53 

male) 9th 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. 



  

 v 

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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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). 
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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 
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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 they’re 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. 
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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 9th 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 

H0 [1, 2]: µRP - µTTM = 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 
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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 

H0 [1]: µRP - µTTM = 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 pos ttest scores when students’ age, physics 

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

 

Null Hypothesis 3 

H0 [2]: µRP - µTTM = 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 

• 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). 

• Role-play: refers a type of simulation in which the dominant feature is 

relatively open-ended interaction among people (Heinich et al., 2002). 

• 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 
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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). 

• 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). 

• 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). 

• 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). 

• Students’ age:  The information about the ages of students in years joined in 

this search was noted at the time of pretesting. 

• 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 
±	²2³	´µ´ ¶@´·³F¸�¹�±@º�»�³L¼�³F½u¾&¿�À@ÁqÂ>±FÁ�Ã,Ã�²¥Ä�Å>Æ�¿�Ç�À1¸�Á�¶�È�É,É>Ê -2004 academic year. 
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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) It was assumed that the subjects would respond to the measuring instruments 

in an honest manner and sincerely. 

b) Role-play which is the type of simulations is considered to be interactive 

engagement methods to support the active learning of students. 

c) The teachers, who will use the role-play in their lectures, will not be biased. 

d) The teachers have the ability to implement the role-play activities about 

simple electric circuits from the physics curriculum. 

e) The administration of the Physics Achievement Test and Physics Attitude 

Scale were under standard conditions. 
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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 
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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 
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chosen to determine the effect of role-play activities on students’ achievement as an 

instructional strategy. 

 

 

 

 

 

 

 

 

 

 

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 exper iences, 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 

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: 

 

• To illustrate principles from the course. 

• To avoid any prerequisites for performing various 

functions. 

• To give students practice in using and applying what 

they have learned. 

• To maintain and arouse interest. 

• To increase ownership over ideas, concepts and 

experiences. 

• To develop student insight and experience with human 

relations, both intra and interpersonal. 

• 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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• Motivational and effective because it involves activity. 

• Provides feedback for teacher and student. 

• It is student- centered. 

• Closes gap between training and real life situations. 

• Change attitudes. 

• 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 investigat e 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 t hem 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 20th 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 9th 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). 

2. 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). 

3. 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). 

4. 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). 

5. In the literature, role-play is commonly used as a training method in the fields 

of medicine, psychology, sociology, business and education (Orbik, 2001). 

6. 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 
ËRÌ	Í�Î�ÏFÐ�Ï*ÑÓÒ�ÔGÕ�Ö*×�ÖjÏF×)Ö�Ø�Õ�Ù�Ú�Õ�Û�Ì*Õ�Ü>Ü>Ý0Û1Ù�Þàß3Õ�Ù3Û(ß�Ü�áIÞ�Ò>ËRÌ�ÌCÜ�×�â>ÙsÞ�Ú�ß�ÜqÜ�ã,×(ÏFÎ>Î,×)Ü7Î,×�Ù�Ï*ß�ÖFÞ�Ö	ÛµÛ

of the study the accessible population is determined as ninth grade students from 
Õ�Ù�Ú@ÕäÛ ÌCÕ�Ü>Ü>Ý0Û�Ù�Þ&Ë&Ì�Í�Î�ÏLÐ¥Ï*ÑÓÒ

 

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 IVs. Table 3.2 shows the characteristics of the variables 

 

Table 3.2 Identification of the Variables 

 

TYPE OF 

VARIABLE 

NAME TYPE OF VALUE TYPE OF SCALE 

DV PSTACH Continuous Interval 

DV PSTATT Continuous Interval 

IV AGE Continuous Interval 

IV PREACH Continuous Interval 

IV PREATT Continuous Interval 

IV GENDER Discrete Nominal 

IV TM 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 0 

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 0 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 
å�æ�ç-ç�èêé�åmë7ì¥í�î2ï	íðæ$ñ3ñ�îòñ3ó�ô,õöè�ïC÷@ø�õFùjú&÷	íÓô>õFû>õ	ø�ü�ý�õ�ôöþ,ìÿç-÷�� ø���ô>õ��)õ é��	�
���,ù��­çGë�õ

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 

α 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, 7th item was: “Activity is done individually”, but in this 

study 7th 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 
��	������������������
�
�� �	��!#"%$&
�$('*)���+-,	$�./$0��1	23!#"%$4
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�D%��D��B$���.FD
G
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 H(I>JLK-M%N�KPO�J0QRM�STH(IBH<UVOWN�KPO<X	N�STYZIBN�[�N�U�U�Q�K5\0]	N�K5S^H�U_U�H`JLI0XBQ�U�a	NRN�IcbEK-Q ILOWN�M>dWKVJLSfe�N�IgH(hEi�Hkj-i
l H�i�i�H
mon%H4OpH&S lrq M q KVi q n qtsVu N�Nwv�]%]BN IBM
H4x lzy�{

 

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, PSTAC H 

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 MANCOVA 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 = f2 (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 0 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 

 
G

ro
up

  
PREACH PSTACH PREATT PSTATT 

Mean 11.02 14.22 83.56 81.07 

Std. Deviation 2.65 2.65 10.19 12.28 

Skewness -.250 -.251 -.186 -.325 

Kurtosis -.169 .013 -.670 .285 

Range 11 12 42 62 

Minimum 2.65 7 61 45 

E
xp

er
im

en
ta

l (
N

=5
6)

 

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 

Kurtosis .056 -.498 -.234 -.129 

Range 12 12 43 36 

Minimum 3 6 59 70 

C
on

tr
ol

 (N
=5

3)
 

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 |(}>~��%�����R�%���A�B�%���_�:���W� �W�������	���o���	�T���	����}B���_����}	�T�%�
�5�W�B�/|W�:�	���(�B�����B�����@����}
–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 

 

 

 

 

 

 

 

 

 

 

 

 

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

experimental and control groups 
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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 IV’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 .517* 

*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. 



  

 49 

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 

Change 

F Change df1 df2 Sig. F 

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 

Change 

F Change df1 df2 Sig. F 

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 Equality of Covariance Matrices 

 

Box's M 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’ 

Lambda 

F Hypothesis 

df 

Error df Sig Eta 

Squared 

Observed 

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 

TM .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 (λ= 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 

 

Source DV 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Eta 

Squared 

Obs. 

Power 

PSTACH 116.232 3 38.744 6.357 .001 .160 .962 Corrected 

Model PSTATT 3402.563 3 1134.188 13.640 .000 .290 1.000 

PSTACH 105.146 1 105.146 17.253 .000 .147 .984 Intercept 

PSTATT 1836.619 1 1836.619 22.087 .000 .181 .996 

PSTACH 29.882 1 29.882 4.903 .029 .047 .592 PREACH 

PSTATT .855 1 .855 .010 .919 .000 .051 

PSTACH 9.922 1 9.922 1.628 .205 .016 .244 PREATT 

PSTATT 3087.550 1 3087.550 37.131 .000 .271 1.000 

PSTACH 37.186 1 37.186 6.102 .015 .058 .687 TM 

PSTATT 252.164 1 252.164 3.033 .085 .029 .407 

PSTACH 609.422 100 6.094     Error 

PSTATT 8315.351 100 83.154     

PSTACH 19518.000 104      Total 

PSTATT 719073.000 104      

PSTACH 725.654 103      Corrected 

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’ phys ics 

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 

Experimental Control Item 

number 
Mean Std. Dev. Mean Std. Dev. 

Mann-Whitney U Test 

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. 

2. Contrary to the expectations, there was not significant correlation between the 

PREACH and PSTATT. 

3. 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. 

4. There was significant correlation between PREATT and PSTATT. However, 

no correlation was found between PREATT and PSTACH, and between 

PSTATT and PSTACH. 

5. 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. 

6. 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 �W�R�R���B� �� �¡�¢A�B�£ ���¤	¥
��¦%�5 ¨§£������©p�-ª�«¬ª�¦B��ª
©�­%¤%®g¯�°��:�B°�±��t /� �	ª
ª
¯� ²°(¦�³@�R´`­	��µB��«¶°(¦¸·£� ¦g°(¹�¯�°p¡
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. 

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

in schools. 

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

They should replace teaching methods with interesting experiences. 

To government; 

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

the role-play activities learning. 

8. 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. 

9. 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. 

10. The curriculum content may be decreased and extra lesson hours can be 

added to programs. 

11. Teachers should be informed about new approaches in education with the 

educational seminars during the education year. 

To Education Faculties; 

12. 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. 

13. 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. 

2. Further research could be repeated for other subjects in physics. 

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

larger sample. 

4. 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. 

5. 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. Define the simple electric circuit. (Knowledge- K) 

2. State that there must be a closed circuit for the flow of electric current. (K) 

3. Explain the difference between the closed circuit and an open circuit. 

(Comprehension- C) 

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

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

6. Describe the usage of the elements and the way connection of the measuring 

instruments in a simple electric circuit. (K) 

7. State the symbols for measuring instruments and the elements in a simple 

electric circuit. (K) 

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

9. describe the concept of resistance in terms of insulators and conductors’ 

properties.(K) 

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

11. explain the relationship between current, potential difference and 

resistance.(C) 

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

13. Apply Ohm’s Law in simple electric circuits’ problems. (Application -App.) 

14. Diagram the relationship between resistance, electric current and potential 

difference. (Comprehension-C) 

15. explain the effect of length, cross-sectional area, temperature and material 

from which the wire is made on resistance of a wire.(C) 

16. relate the factors each other that affect the resistance.(Application-App.) 
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17. explain that there is only one path for current flow to complete the series 

connected circuits.(C) 

18. explain that electric current is the same at each point of series connected 

circuits.(C) 

19. State that battery’s potential difference is distributed d irectly proportionally 

to the resistances in series circuit. (C) 

20. state that the potential difference of the electric circuit equals to the sum of 

potential differences on each resistors in the 

21. Explain that there are different paths for electric current to complete parallel 

circuits. (C) 

22. State that total electric current is divided on each parallel branch according to 

their equivalent resistance depending on Ohm’s Law relation. (C)  

23. explain that each parallel branch in circuit has the same potential 

difference.(K) 

24. calculate the equivalent resistance in series and parallel connected 

circuits.(App.) 

25. Explain that electric current is just flow of free charges in a medium. (K) 

26. State the direction of electric current in a circuit. (K) 

27. Infer that as the number of series connected resistors (electric bulbs) increase, 

the equivalent resistance of a circuit increase. (C) 

28. State that as the number of parallel connected resistors (electric bulbs) 

increase, the equivalent resistance of a circuit decrease. (C) 

29. relate the brightness of electric bulbs with potential difference, electric 

current and resistance in series and parallel connected circuits (C) 

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

31. explain short circuit (C) 

32. solve problems about short circuits.(App.) 

33. solve combined circuit problems (App.) 
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A
PPE

N
D

IX
 B

 

  
Percentage 

9.1 (4) 

12.1 (16) 

6.1 (4) 

6.1 (4) 

9.1 (6) 

6.1 (10) 

12.1 (24) 

9.1 (4) 

3 (2) 

27.2 (26) 

100 (100) 

100 (100) 

Total  

3 (1) 

4 (4) 

2 (1) 

2 (1) 

3 (1.5) 

2 (2.5) 

4 (6) 

3 (1) 

1 (0.5) 

9 (6.5) 

33 (25) 

100 
(100) 

Evaluation 

 

 

 

 

 

 

 

 

 

 

 

 

Synthesis 

 

 

 

 

 

 

 

 

 

 

 

 

Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

Application 

 

 

 

 

13 

 

 

 

24 (4) 

29 
30 (3,5,6) 

32 (17) 
33 (4) 

6 (5) 

18.2 (20) 

Comprehension 

3 

 

 

 

11 (2,22) 
14 

15 (1) 
16 (2,21) 

17 (7,8,10) 
18 (11,19) 

19 (12) 
20 

21 
22 

 

27 
31(14) 

13   (11) 

39.4 (44) 

Knowledge 

1 (13) 
2 

4, 
5(23,24,25) 

6 
7 (15) 

8 (9) 
9 

10 
12  (16) 

 

 

 

23 (18) 

 

25 
26 

28 (20) 

14   (9) 

42.4 (36) 

                 Objective 
                     Level 

Content 

Elektrik devreleri 

ÊËÌ ÍË Ë ÎËÏ ÐÑ Î Ð ÍÒ  

ÓÔ ÕÖ×Ø ÙÚ Û ÜÝ ÖÞ ßà× à× á Üâ ã Üä ÛØ Ù

 

Direnç ve ölçülmesi 

åæç èéê é êë  

ìíî ï ðîñ íîò óñ ô óò îñõ óñ óñ ö÷ ø íùú ûüý þý ÿ� �� �� û� �  �� � 	 
� � �� 
� � 
� � 
 

� � � � �� � 
� � �� 
� � 
� � 
 

Seri- ��� � �� �� � �� � � � � �� � � �� � ! " �# � $! � � � ! "% # � & �' ( 
 

Total 
 

Percentage 
 

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 

 

Table B.1 TABLE OF SPECIFICATION 
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APPENDIX C 

 

 

PHYSICS ACHIEVEMENT TEST 

 

 

 )+*+)-,/.+0213,54/)-6/02)+*-)+07198;:=<>:?02@9.+)BAC.-1
 

 

 :EDGFHAGIKJMLNDGF3O
 AMFQPRFTSUF

- no: 

 

 

 AGVXWGY[ZT\]Z_^a`KbcVdPGefZT\TVgbih
 8BjlkGLfmnLXbiFpoqVKrio3ZpstLfD[DCVuWCVv)w\TVgx>o]byZzx

Ünitesindeki Elektrik Devreleri konusu ile ilgili IC\{LdbcLXx|^}A~A�r�I�bUjM\TLgbiFQPMD[LdPMh�oqVKrio�WGV�D[Vdbyr�xMZ�o�Lg�R\{LXbiFzPGD[LdP|D[VXby\TVXPMVXbcVdx��GLX��FQbi\{LdP[�vF]m��M�
rnI>b�jGDCLXP�IG\zjRmi�uLgx>oqLfDCFzb��

 .-V�rcoB�CPMZzoqV�Lg�vLd�N\TLgbiFzPGL�j>JGYKjCP�IG\{LdbcLXx��GLg�fFzbi\TLXP[��F]m�IC\{j[�Mh�rnI�PCjG�K\{LXbiF2r�Zz�K\{VgbcV�DCLg�ML�Z�JRZpWCV
LXPM\]Lfm�FT\TFzb�SUZQ��ZQxuD[VXb�r�Z_� Lg�KFQbi\TLgPC��LKr�FQPML/xGL�o�xMFTDCL�kCjM\{j[PGLgkMZT\]VdeNVN`[ZzPGD[VgP�kCj=�NLf\TF�mi�uL�Z{�fZzP���PGVg�
oqLKmnFz�uLXx>o3LdDGFQb��R:�\TDGF{`[FQPRFz�=PGIKo3\TLXb2xGVKr�ZzPM\TZ{xM\{V�I�b�o�LN\TLg�uLXPRFQ�KF-V�oqxMZT\{Vd�uV�JGVfedVgx>o3Zzb��9AMFzPGLdW ry�[bcV�rnZ
¡ �¢DCLXxMZzxGLfDCFQb��H*+�[o�S�VgP�r�I�b�jR\{LXbiFwDGZQx[xML�o�\TZ{efVuI�x[j[J[j[�Rh£eNVgWCLg�M\{Ld�uL�JGLv�NLN\�F]mnFQPRFQ�C�~,�LXo�F]\TFz�vFzPMFQ�
Z{�fZzPEo�VKm�VXxCx[�Cb+VNDCVXbiZQ�¤�
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¥?¦N§]¨_©TªG«vªH¬
 ­�®y¯f°[±{²[¯g³M´uµN¶�³[·q¯X¸º¹�»dµd¼u»N½T´�¹n¶�¾�¿R½T¯g¾i±=¶�³[¿[À[¿[ÁRÂ}²C¶[°K¾U¿�¹�»fµd»X¸M»d°G´Q¸ÄÃ�¸CÅ[¸G²C»X³R´�ÆM¯g¾yÇU´
²C¯N´z¾i»a´Tµf´Q¸G»/¯N½]±z¸M±QÈGÉ  
 

 
1. Ê ´Q¾p´T½{»g·]³M»X¸M´{¸�²C´z¾c»g¸MËN´R¯K®�¯N°[±{²[¯d³M´]½{»g¾i²[»X¸ ÆG¯d¸GÌ[´]¹Í´Q¸M»ÏÎG¯N°[½T±  ÐCÑdÒ[Ó�Ô{ÐCÓzÕyÖ  ×gØ9Ù ÑfÚ�ÓQÛ × Ô ×XÜRÝzÜG×  b) Cinsine Þ Ø�ßMÝ Þ ×gà Ô Ý Ò ÝQÜM×  Ð Øâá�ãdäCÜ Ô ä Ò ä[ÜM×  Ñ Ø�ß ÑgÕ3Û3ÔTÓTÒ[Ó Ü Ñ  
 
2. Bir telin å ã ÑXÕyÓ Ü ÐCÑ Ütæ ÑNçdÑ Ü�×dàMÝQèvÝ�×dãN× ÔzÛ Ý Ô è�×gà Ó]ÚyÛqÑ Ü ÓQéMê�Õ�ëâì ä[ÜCä[Ü Ó{çNÓ Ü Û�ÑfÔTÔTÑ¢ÓTÔ æ Ó]ÔTÓ

Ð[ÑNÒ[Ó�ínÓ à Ô]Ó à Ô]ÑXÕcÐCÑ Ü}îM×XÜMæ Ó]ÚÍÓGïCÑ îM×XÜMæ ÓTÔTÑgÕiÓCé ×gðMÝ Ô ×Xñ ÓTÔ]ÓQÕ�Ö  
I- ò-ÑKÔTÓ Ü}ñ êKé ä}ä[ãf× Û Ý Ô è�× Ô Ý  
II- Telin kesiti büyütülmeli 
III- ò-ÑKÔTÓ Ü}ä çNÔ × Õ ÝM× Õ × Ú ÝQÜ Ð ×Xà Ó ð ê�Û ×dÜ ÚnÓzéGÑNÔ~ó × Õ à Ð�å_íiå[ÕUåMÔ è ÑNÔ]Ó  ×gØ é × Ô ÜMÝ{ãaô  ñCØ é × Ô ÜMÝzãaô�ô  c) I ve II d) II ve III e) I, II, III 

 
 

3. õGÑ à ÓTÔ]Ð[Ñ æ>ö ÚcÛ3ÑXÕiÓTÔ]Ñ Ü ÐCÑXï>ÕcÑNÐ[Ñ×Xè�ð ÑXÕ è ÑXÛ�ÕcÑ Ü Ó Ü ê à[ä Ð ä Ò ä Ð[ÑdÒ[ÑgÕiÔTÑXÕ ô 1, I2, I3  ïCÑ÷ïGêGÔ�Û è ÑXÛ]ÕiÑ Ü Ó Ü ê à[ä Ð ä Ò ä ÐCÑdÒ>ÑdÕiÔ{ÑgÕ�ø�ùXú
ø?ûGúüø�ýþÐ[ÑNÒ[ÑgÕiÔ{ÑXÕyÓ Ü Ó Üÿ× Õ × Ú ÝQÜ Ð ×Xà Ó÷ÓTÔTÓqí à Ó
nedir? 

 
 
 
 
 
 
 

 
4. õGÑ à ÓTÔ]Ð[Ñ à Ó ö�ã ÐCÑfíuå[ÕcÑgÛqÑdçKÔ{ÑgÕcÐ[Ñ Ü àCä Õ ä Ô è�ä í ô

ïCÑ ô�ô Ð[Ñgï>ÕcÑKÔ{ÑXÕyÓ Ü Ñ�íyÐ[ÑfÒ>Ñ r dirençleri R1 ve 
R2’dir.        R2 / R1=?  

 
 
 
 
 
5. 

�������	��
������ 

��������
�� �
Ω’luk 

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

potansiyel fark kaç volttur? 
 
 
 

 
 

V3 

a) V1 > V2 > V3    I1 = I2 = I3  
b) V1 = V3 < V2    I1 = I2 > I3 
c) V2 > V1 = V3    I1 =  I2 = I3 
d) V2 > V1 > V3    I3 > I1 > I3 
e) V1 = V2  =V3    I2 > I1 = I3 

a) 2    b) 8/3    c) 4    d) 3/8    e)1/2  

4Ω 

a) 2    b) 4    c) 6    d) 8    e)10  

4Ω 4Ω 

6Ω 

6Ω 

+ - 

+ - I II 

8Ω 

6
Ω 

2Ω 

+ 
- 

16 V 

V 

A 

A 

V 

V 

A 

2R 
2R 

4R I1 

I2 
I3 

V
1 V

2 

+ - 
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 .�\ Q . % / 5 [ S
 c) II ve III 

b) I ve II d) I, II ve III 
 
8. !�"�#�$	%�&�" 9�] )Y^�%�" / & "�(�)�"E&�"_L
%�`a? .�/b. #�5 ; 5 /c]�[ &�"E?d&
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"e& . 7
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a) fg#�5 ; &�$�)�" / KE%	"0) 23. ) . VX5 / & .�/h1�. )�i .0/ &
5�7�5:$�K�$ /Wj *k&
$�)�" / iE$W^ [ "0)4$ / &
" /R9 "EK�" /J. #�5 ; ,
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"ml ]�[ &
"E?n&�$�)�" / KE%	"0)o^ [ "�)�$ / &
" /=9 "�K�" / & .01�.p.�[q. #W5 ; &
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5 /�. &
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&
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c) tu"0(�)�"�&�"vL�%�`W? .0/w. #W5 ; &�$�)�" / KE%	"0) 23. ) . V�5 / & .0/ "H? $ 2 L
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�8���0��¤��8�������B�������0�O������­Â��®��E�����|�0�
���
�u�
�����������Ãµ������@���
���������p¦I�����@¦I�
�0®H����´Y�	�	����¤��E¡

´3�� ��	��­s������­d���=��®��E��­R�E¦P�����m���������h�
��­F�a«X´@�
�I§  
b) �}�
�����0��¤H�������0�»�������u­R�8��´3�������b�0�W��­Ä�����0­J�����������
��­Å�E�����Æ��� nkü devreden 

 ������H�8����µ��������0���0�=�����������M¦I���W��¦I�a�0®��H��´x�@�	����¤E��¡� ��H´3���W¦P�����H� º ���Y��´3�q�0�¶´¶�@«n�������E�0���	�E« ���I§  
c) �k�
��������¤����������F���������=������­Ç���¶´3�0�A¡����
�����F�H���p���0���������¿¦I�0µW��´¿µW���È������­s�������������	�
���

�
�q�E«A�
�������>�
���������m��®����@����¤��p���������E���m�����a«4���=�0���8­'���¶´3���I§  
d) �É�
�8���0��¤��8�������{�������0�{�0�W��­¬��������«4­F� ®��������
�Ê�	���v���������������0�W��­¬�������	�@���Y�����eµ��

���������E���m�����a«4���=�0���8­s�0�������=������­'���0�����E�������p�������W���������I§  
 
12. R1 ve R2 �
�����������8�����¿µW���Ë������´3�E¤����d���H�8�0���|�0���H¦I�����=¦ �����·���8�����0�Jµ����
�8�0�
­J�@«X´¶���P§
Ì 1nin 

µ��������W�������=�0�Y´¶�������	��¤��0�F�
���
�4¦ �E¡��E«A�����	�
�0�W�	�	���������O¹��������@¦I�W�
���H�X�h�
���
�A¯  
a) R2 den geçen a ����­~« �8�
���0´¶�a¦I�0µ���´a���H�	���I§  
µ
Í·Îu�0�
�����
�0�=���������h������­Ç« �8�
����´x�W��®��E�����I§  
c) R1 ���8�B���H�8�����W�0���H¦I�����
���W�� ���´3�0�a¦I������� º �0�Y�F�0®E�E�	���Ï§  
d) R2 ���8�B���H�8�����W�0���H¦I�����
���W���
�
��´3�XÐ©��®��E�	���P§  
e) R1 �
�0�=���������h������­~«A�������0´x�W���¶´x���I§  

+ 

- 
X Y 

Z 

X 

Y Y 
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13. Ñ�Ò�Ó�Ô	Õ�Ö�Òm×�Ø�ÙYÚWÕ	Ò0ÛFÖ
Ô�Ù�Ò0Û�ÜmÚ�Ý�Ò�Ù�Ô�Û�Ö�Ò�Û=Þ0ÓWß�àÀ×�Ò�ÜEÒ0ÙoàdÔ�á  
 
 
 
 
 
 
 
 

a) Evet ×�Ò�ÜEÒ0ÙÁÜ�Ú�Û�Ó
ÚhÒ�Õ�Ò0Ó�â�Ù�Ô�Ó=Þ0Ó�ß8àRßa×HÚ�ÜmÓ�Þ�ã
Û�Þ�ä
ß�Û�Ö
Þ0ÛhÖ�Ô�Ù�Ò�Û�å�ÒpÖ�æ
äHÙYç�Ö�Þ�Ûh×�Ò�ÜEÒ0èWÔ	Õ�Ô�ÙIé  
b) êÁë Ò0â�×�Ò�Ü�Ò�ÙqÜ�Ú�Û
Ó�Úe×�Ú�ÜdÓ�Þ0ã�Û�Þ�ä�ßìÔ@Õ8ÒÆÖ
Ô�Ù�Ò�Û�ÜÆÞ0Ù�ÞEíPß�Û�Ö
Þ0Ó�ÔËâ3Ò�Ó²èWÔ�Ùmâ3ÒHÕîÖ�Ô�Ù�Ò�Û�Ü�â3Ò0ÛeÞ0Ó�ß8à

geçmesi için yeterlidir. 
c) ï Þ�ã�ß�Ùn×�Ò�Ü�àJÒ0ÝMÜ�Ú�Û
Ó�Ú=ÒHÕ8Ò�Ó�â@Ù4Ô�Ó=Þ�Ó�ß�àJßaÖ�Ô�Ù�Ò�Û�åEÔ�Ûhè�Þ�ä�Õ�ßaæ
Õ	Ö�ç�ä�çhç�Ü�â3Þ�Û=Ö
Ò�ä
Ô�ÕaÖ
Ô	ä�Ò0Ù�Ô8Û�Ö
Ò0Û

Ü�ß8Ó ar. 
d) ï Þ�ã�ß�ÙÈ×�Ò�Ü�àRÒ�ÝqÜ0Ú
Û�Ó
Ú=Ö�Ò ë Ù�Ò�â3Þ0àJÞ0àJÕ	Þ�Û�àRÞ�àJß�ð�âxß�ÙIé  
 
 

14. Ñ�Ò�Ó�Ô	Õ�Ö�Ò�Ó�ÔmÖ
Ò ë Ù�Ò�Ö�Ò_Ø�ÝEÖ�Ò�ðhñ ë ÒzòªÕ	Þ0à=è�ÞEÕ	Þ�Ù�ß©ã�Þ�Û�àJÞ0Ó�â3Þ�Ö�ß�ÙIéÈó ë ÒzôÉÛ�æ�Ó�â3ÞEÕ	Þ0Ù�ß
Ö
Ô�Ù�Ò�Û�ÜEíPÔ�ÝmèWÔ�Ù·âxÒEÕ
ã�Þ0Ù�Ö
ß�àJß�ã�Õ�Þ±è�Ô8Ù�Õ8ÒHð�âxÔ8Ù�Ô	Õ8Ö�Ô	ä�Ô�Û�Ö�ÒEõ  

 
 
 
 
 
 
 
 
a) ñöÕ�Þ0à=è�ÞHíIßmíIØ�Û�Ò0Ù�õîò£Õ	Þ�àhè�ÞHíIß±Ô	Õ�Ó{Ö�ç
ÙYç�àJÞz×�Ø�Ù�ÒzÖ�Þ�÷�ÞÆø�Þ0Ù�Õ8Þ�Ó_ã�Þ�Û�àRÞ�ã�ÞÆè�ÞHðAÕ�Þ0Ù

çünkü de ë Ù�Ò�Ö�Ò�Ó�Ô�â¶æ�ø�Õ	Þ0àÀÞ0Ó�ß8àsÞ�Ù¶â�àJß@ðXâYß�ÙIé  
b) ñ ë Ò�òùÕ	Þ0à=è�ÞHÕ8Þ�Ù�ßWÞ�ã
Û�ß�ø�Þ0Ù�Õ�Þ0Ó�Õ�ß�Ó�âxÞ±ã�Þ�Û�àRÞ0ã�ÞqÖ�Ò ë Þ0àÀÒ�Ö
Ò�ÙÁÜ�Ú�Û�Ó
ÚBè�Þ�ä�Õ8Þ�Û�Þ�Ûuâ3Ò�Õ@Ô�Û

devreye hiçbir etkisi yoktur. 
c) ñ Õ8Þ�à=è�ÞEíPß�ÛWß�Ûúø�Þ�Ù�Õ8Þ�Ó�Õ	ß8ä
ß_Ô�Õ�Ó¥Ö�ç
ÙYç�àRÞÀ×�Ø�Ù�ÒÀÞ0Ý�ÞHÕ	ß�ÙùÜ0Ú
Û�Ó�ÚÉÔ�ÓWÔ�Û�åEÔûÖ�ç�ÙYç
àJÖ�Þ

ÒEÕ	Ò0Ó�â�Ù�Ô8ÓhÞ0ÓWß�àJß�ówÛ�æ�Ó�âxÞEíPß�Û�Ö
ÞqÔ�ÓWÔ�ã�ÒqÞ�ã�Ù�ß�Õ�àRÞ0Ó�â¶Þ�Ö�ß�ÙIé  
d) B la à=è�Þ�í ß�ÛWß�Ûeø�Þ�Ù�Õ8Þ0ÓWÕ�ß8ä
ßìÖ
Ò�ä
Ô@ð�àJÒ0ÝzÜ0Ú�Û
Ó�ÚvÖ�Ò ë Ù�Ò�Û�Ô�Û_÷�Ò�ÙY÷�Þ�Û�×
ÔËè�Ô�Ùqè�Ø�Õ�Ú�à=Ú�Û�Ö�Ò

ã�Þ�ø�ß@Õ8Þ0Ûhè�Ô�Ù>Ö
Ò�ä�Ô@ð Ô�ÓWÕ�Ô�ÓFíIÞ�Ö
Ò�åEÒpægè�Ø
Õ8×�Ò0ã�Ô�Ò�â�ÓWÔ	Õ	Ò�ÙIé  
 
 
15. ñOð Þ�ä�ß	Ö�Þ ë Ò�Ù�Ô�Õ8Ò�ÛüíIÒ0à=è�æ�Õ�Õ8Ò�Ù�Ö�Ò�Ûý÷�Þ0Û�×�Ô�íPÔvèWÔ�Ù½ÒEÕ	Ò�Ó�â�Ù�Ô8ÓöÖ
Ò ë Ù�ÒEíPÔ�Û�Ö
Ò�ÓWÔeÚ�Ù�Ò�âxÒ�å�Ô

gösterir? 
 
a) 
 

b)  c) d) e) 

 
 
 

A V 

+ - 

A B A B 

X Y 
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16. þmÿ���� � �����	��ÿ���
����
����� ÿ���
���� ������� � � � ��� � ÿ�
�
����Yÿ���ÿ��! �ÿ���ÿ��Jÿ �"�#�%$ �	
 � ��ÿ � �%��
��&�
hangisidir? 

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

 
17. ' ����ÿ � 
�����ÿ(
��&�
�)�*
��+������ÿ � �&� � �����-,
.
���*/ � �102�&�3�(���4�����Wÿ�� ,�.����5�&��
�ÿ $ ÿ6
�� $ �&�7� �%8

amperdir?(Üretecin iç direnci önemsizdir) 
 
 
 
 
 
 
 
 
 
 9;:*<	=?>A@�B(@DC

   E ���"$ ��
 � ��ÿGF�H�� � � � �%��ÿI��� � 
 � �
� � �J�K����� � 
�� $ � � � � 
 ��$L� � � 
�H � H��2
�H $ H���H�M
cümlelerin N
O�P�O2Q�R�S2TVU&WYX[Z2\&])^�T�O2TA_a`�\%O2bAc4dfe�bAQ
g�hLg�O�giQ�P?d)P�O2Q�P2hLP�O�P�jlk�P�m6b�RLb�R�])T�ON
O�P�O2Q�R�S2T�U�n;XoZ�\&]�^pT�O�T�q�\�]�\�O�rsR&j;TAt*T�O�Ru\"bAc�O�c�j

 
 
 

D Y 18. v \�]�\*b	R*bxw�\"h�bAc1Q�R%y
]�R*bAR�]�Q�R*_zZ2R�]{w2T�]|S2e�b�g�O-g2t"bA\&])c1\&]�\L}Kc�O�Q�\�S2T
potansiyel   
            f

\�]3S2_�P�]�R&r~R%k*T�Oxg�tLb�\�])c�\&])\L}Kc�O�Q�\�S�T�q�e�rs\&O?}KT�`2R*b?^p\&]3S2\uR"dKT�r	r5T�]K�
 

D Y 19. � R�])T�w�\*h�bAc�Q�R�y�]�R*b�R%]�Q�R�Q�T�])R&O�t"bAR�])T�OxZ2R&]�w2T�])T�O�Q�R�O�\&`�O2c�m�T�S�rs\&])Q�\\�S2c�m
 

            geçer. 
D Y 20. v \�]�\*b	R*b�w�\"h�bAcxQ�R&y�]�R*b	R&]�Q�R&S2T�b�\&mGw�\�}K\�`�c4}#c;\�]5rAr3c�S�t*\�Q�R�y
]�R&O�T�ORLd�Q�R%h
R%]

 Q�T�]�R&O2k*T�\�j"\"bAc�]K�
 

D Y 21. Bi
]�T	b�R&r4S�R�O2T�OGQ�T�])R&O�kLT�T	bAR�r4S2R&O�T�O�S2R"}�T�r�\*bA\�O�c�`2b�\�rsR�]�}�e�])\&O
r5c	bAc�Q�c�]K�

 
 

D Y 22. � T�] T	bAR�r	S2R�O�T�O g2t*b	\&])c�\�]�\�}#c�O2Q�\�S2T�q2eLr~\�O�}KT�`�R"bi^3\%]3S2c�O2c�O�_
iletkenden � R"t%R�OI\&S�c�m�d#T�Q�Q�R�r3T�O�R�e�]�\�O2c�}#\�w�T�rAr3T�]K�

 
 
 
 
 
 
 
 
 

 

a) 2 b) 4 c) 5 d) 6 e) 10 
 

2 Ohm 2 Ohm 

6 Ohm 

20 Volt 

A 
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 �Y�%�	���A�������
 �����"���� ��&¡�¢¤£��x¥1¦�§
¨	©�ª�©�ª� ��1 �«�¬
­�«x«L®�«&¯(��ª2®���­��A°D£�±�¥1¦�§
¨	©�ª�©�ª da ise devre «*®A«�¯G�%ª2®A�&­)��ª2��ª²¨5�&ª���¯�®��&­)�´³2«&­��*®�¯G��¡
¨5�% ���­Kµ·¶Y«&­Y¸�¢�­�«*®A«�¯6�&ª���ª¹¦Kº�®�©�ª� ���¡2¢¸�º��K®�©����uºx«L®�«&¯6�%ª2��ª�¨s�&ª���¯���ª2��ªG»�ª�§�ª� �«&¡�¢�¼���­)½p¢�³2�&¾L��ª2��¾�µ  

 
 “A” Sütunu “B” Sütunu 
------------ 23. Üreteç A. ¿ «�¬
­�«&³�«À��¡2��¯�¬�«�­3¯6«&³�«Á¬�«Â �«�¬
­)«% �«�¡2¢�&¡���¯(� ¡2«"¦�¯G«&³�« ³��%­���³2�&ª  �«�¬
­�««*®	«&¯6��ª��� ���­�µ  
------------ 24. Ampermetre B. ±�¢�­6 �«&¬
­)«²«*®�«%¯G��ª2��ª���ª¹©�Ã"®A��­)�u��­��"¦���ª2 ��º�®�©?����ª Ä2ºL¨s�%ª�¦K¢�³�«"®f½3��­3¡2��ª2�f»�®�Ã%¯G«&³�«³��&­)�&³���ª2°Å �«�¬
­�«�³2«�Ä��&­)�*®A«"®Æ¸2�*��®��&ª2��ª�&­��"Ã�¨5��­Kµ  
------------ 25. Anahtar C. Ç ®�«�¨	¡�«�ªÈ¢�ÃL¢�ª� �«&ªÀÉ�«*Ã�¯G«�¡À¢4¦�¨5«�³�«�ªÊ³�§�¡�®�§Ä���­�Ã*�*Ë*��¡2®���­�� ¢A®�«&¨4¡�«�ª2¢�ª ¨~«�¯6«*®Ä���­�Ã*�*Ë*��¡2®���­)��ª���ª ¡���­��#�Ì¡2ºL³�¯6�*®	�&­)� ª���ª

ölçüsüdür. 
------------  D. ±�¢�­|«*®�«�¡
¨s­)¢�¡Í �«�¬
­)«"¦�¢�ª� �«&ªÎÉ
«"Ã%«�ªÍ�&¡���¯�#¢� � �«&¨5¢�ª�¢�»�®AÃ&¯6«�³�«�³��&­���³���ª2°² �«&¬
­�«&³�«¦#«�­)¢�¸2�%��®��%ª���ªI¢�¡�¢�©�ÃL®�©I��­��%Ã&¨5��­�µ  
------------  E. Ï ®	«&¡
¨4­)¢�¡Ð �«&¬
­)«"®�«�­)¢�ª�¢�ªÑ«�ª�«�­ÓÒÔ¢�¢�¼
¨~¢�³2�*Ë"��ª2�¡���­��#�A®	��³���ª2°� �«�¬�­�«�ª2¢�ªG�&ª2�u«*®A«�¯6�&ª��A ���­Kµ  
 
 
 
 Õ�Ö�×�Ø�ÙIÚxÛ?Ø�Ü2ÝpØ2Þ�ß

 
1. 11. 21. 
2. 12. 22. 
3. 13. 23. 
4. 14. 24. 
5. 15. 25. 
6. 16.  
7. 17.  
8. 18.  
9. 19.  
10. 20.  
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APPENDIX D 

 

 

PHYSICS ATTITUDE SCALE 

 

 

 à·á·à�â�ã·äæå5âÎç�à�è�äæà·á�à·äéå¤ã¤ê;ã¤êzëíì�áïî´àïð�å
 

 ñYò ó - ôKõLö�÷
ò ó5ø  ù ó�ú�óAûpó -no   : 

 

 

 ù�ü&ý�þ�ÿ��	ÿ ì ��� ü ú�� ÿ��Aü �  
Bu ölçek Madde ve Elektrik Ünites

ÿ ú ò ü��2ÿ à ��ü��
	 � ÿ�� ç ü&ý � ü��	ü � ÿ
� õ ú�� ô � ÿ��Aÿ�����ÿ ú	 � 	 ��� ����� �	ü���ü � ÿ-ÿ���ü���ü � ����� ��ü ú ÿ ú � ÷ � � ó ô ó�ú
ò
÷
âuà ù å��xá·å5â�á¤à âuñ;ã��5á����! uä ê�ë

"âoñzã#�5á��$�% uä ê�ë
"

âuñzä ñzä ù ��&#�5ë "
âuñzã#�5á¤ë'���% oäæêzë ý�ü âuà ù å��xá·å5â�á¤àâoñzã#�5á¤ë'�$�( uä êzë

õ � � ÷ � ��) ü � ü+*�ü�� ô ü�,*ü ú ü���ý�ü � ÿ�� � ÿ��-	~ÿ �/.10 ü � ����� �	ü ö ÿ
ò ÿ���� ÷ 	2��ü

okuduktan sonra kendiniz
ü � ö þ ��ú õ � ÷ ú ô ü�,"ü ú ü � ÿ?ÿ�� ÷ � ü3	2��ü ö ÿ ú ÿ ) .  ì �4,%ü � ÿ ú ôKõ ú�� ,�� ÷ � ó ô ÿ ) ��ü � ÿ ú * � � õ ú�� � ÷ � ÷�õ � ÷ ú 	 � 	 ���5��ú���)���úIú ü%6���, � ò ü õ �

ò
� � ��ú��

þ
6 ô 	sü � ü � ü � ÿ ú
ò ü ú " 	 � 	 ���1��ú õ � ��� � � ö 6 ú

ò ü þ
ü��Aÿ7�8	5ÿ � ÿ��Aü3*2ÿ�� � ü ô ÿ ö 6 ú���ú
ò ü � ÷ 	�� ó

ò
÷* � � ��ú ÷ *2ÿ���ü � ü � ÿ ú

ò ü ú 6 ú ü � 	 ÷ � ó�� ÷ �
	 ÷
ò ó �9. â ÷ 	 ó � ó:�(ó�ú2ó4) ÿ�,"ÿ ú 	sü���ü3��� � � ü

ò ü � ÿ � .
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GENEL AÇIKLAMA: ;=< >@?BAB>�CED@FHG2I/J#I/J2>�?BK�L9< MONB< >�G2PQJ8D7J$RBKONBJ2ST<=U�CHVWMOG$MOG2>�<=NB< SHSTJ2XYM <ZU8G
[�SH\BI-\BPB\H]H^_;�\`?�AB>�CED�GaPHGbHcOd2e9fBgihEj2kYl cOl mnhTj�kOlOc o�j8fBlOpBl q/l r�l
s�j8p#ktj2u�j-vZktj�h/w
s4eBkOxBq/fHjiyHj�q/l k{zBcZj�u�j2h
|Hg2u�wOc g2q
}/g8~�s�g-d$g2q/g2h/kOg�q
}/w u4w q/w_��wZ~7j2u�g2kZw_y/j2r�j2u�j2h
belirtiniz. Seçenekler “kesinlikle �9�2�Y�O� � �H�����B�����!�8�T�2�Z�O�O� �B���4�������!�8�T�2���2����� �-� �����!�$�E�2�Y� � ��� �B���:�B�����!�$�T�8��� �H�O� �9� ��T�2�Z�O� �W� �H�����B���=���B�7�  
 
 ���_���=�3�
���������{�
���_�3�
�

 
A)  _¡ ¢9£7¤ £�¥�¦ ¢t¡ ¥�§8£�¨8¢Z£�©4¡ ª-§8£�§-£�¨8¢t£_£7¤ £�«­¬�ª�¤ ¬�¢t®  
B) ¯H°2±O²�³�´4µ ¶�·7¸�¹O²�ºZ»�¼ ³�¼ ³=½$¸ ¾7¿�¸ À­·2´4µ  
C) Direnç ve ölçülmesi 

a. Á
Â�Ã ÄÆÅ�Ç�È2ÉOÊ�Ë�Ì4Í Î�Ï7Ð-ÑOÊ�ÒZÂ-Ã8Ó-Ï�Ô�Í ÒZÏ7Ë-Õ�Ê�ÒYÊ2Ì4Ã Ë�Ô8Ê�Â-Í-Ö-Ê7×8Ã Ë8ÉOÃ�Ø Ù�Ú{ÛÝÜ
Þ7ß:Þ�ß4à á  
b. âZã ä�å æ8ä�ç-ã ä�èté ç=ê8é ètä�ç�ë7é ç�é ç�ì�í�î8ã ï�ð$ã ê8ñ-î�ñ=ò í7æ�å ó8èZã ä�èHô-ä�ó8õ7ê�é èYä�ç-ö  

D) ÷�ø ù7ú�û üYý ú�þ8ù�ÿ8üYù7ø ù�ütý ��þ8ù���ú�� �  
a. 

���
	���
��
��	���� ��	�
����
��� �
 

b. � �
	���� ����
�����	��

�������� �  
c. � � �!��"������!#���	��
� ������"�� � ��	�
�������� �  

$ %&
' ()
' *) %
* +
, -) -.
/0 1
2  

$ +, -
) -.
/0 1
2  

3 4545
6 787
9  

 

3 4: 7
; 9 7<
=5
>9

 

3 ?6
@ A;
@ B; ?
B 4
: 7;
9 7<
=5 u

m
 

1. C�DFE�G�HJI�K
L�HNMOG�PJK
GQERG�K
L�STHVUXWOYZE�[�K�\ W]\]^�G�P]G�K�L`_ba       

2. c�dFe�f�gJh�i
j�gNkOf�lJi
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APPENDIX E 

 

OBSERVATION CHECKLIST 
 

 
  always frequently sometimes never no activity 

 
1. Students obey the 

procedure 
     

2. Students can follow 
the activities easily 

     

3. Students seem to 
enjoy the lesson 

     

4. Students get the 
information by doing 
the activities 

     

5. Information is given 
based on textbook 

     

6. There is student-
student interaction 
during the lesson 

     

7. Teacher acts as a 
guide 

     

8. Teacher answers 
questions with short 
explanations 

     

9. 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 ÜSTÜNDE (HAND ON HAND) 
 
 

Konu     : Basit elektrik devresi - ÃÅÄ�Æ�ÄÈÇ*É�Ê�ËÌÄ�Í@ÉDÎÐÏÑË�ÊÓÒ�Ë  
Amaçlar: 

• Ô:Õ�Ö�×ÑØ�Ù�ÚE×ÜÛ�×JÝEÞßÝáà�Õ5âJãFÞäÛÈå;ÝæÚDçÁÚEèé×�Û�ê�ÛÁÕ�Ýáë�Ö�ìÓÙ�Öíà�ÕEÞîÛÈå;ÝðïÓÖ�Ù�Ö�×ÓØÀÚ*ñÑÚò×�à�ã�â�ÕEâ�èÑâ
belirtmek. 

• óÅô�õ�ôÁö�÷�ø�ùÌô@úÁ÷5ûýü�ù�øÓþ�ù,û�ô�øÓþ�ô�ÿ ÷�ô�þ�ô � ÷���üÑô�û ��� ô�þYû�÷�ô�úÈ÷5û�öDô�ÿîô�û��  
• 	�

����������������������������� �!�"��#$���%
�#$&�'(�)
�'*
+��,  

 
Method : Rol- -/.�0213.547658:9 ;+<>=�?A@B.C-�D�@BDFEHG$I -30) 
Roller: 

• JLK�M+N M�OPK+Q�RTSUQ�VAW�X�V�X/WUY�Z>K+M
W�[]\�R�M
K ^`_badc+edf>gFh5i2e jCk7j]lnm>j
gFo�e�gFj+p>o�e"qsrte jCkTj
l c+f$h�u
üretir ve elektrik potansiyel enerjisi verir. A, B, C olarak isimlendirilir. A v�w�xCy%x�z�{3|/x!}F}F{*~]w ~
}F���$})~�w�}�~b�2v����$�2}F}F~�w"���`{�w�v2w xCy7x]��{��>{��${���{���x����2}������2w"�t�s��{��>{
���:� ���>�
�������7������� �%���2 +¡  +¡� �¢L£2¡  C�% ]¤!¥�¦��+¡7�%§/�2 5 �¢�¨"¥2¢2©ª��©2«>¬)�+¡�§�¦$§>­2¬)©$®¯�T©�¡d©2¡�¬)��¡�°

 
• ±³²�´�µ!¶$·�´]¸�¹�º�¸
»A¶$¼
»�¼/¶�½�¾/´+µ
¶�¿�²F¹�µ!´ªÀ Á³Â�Ã�Ä�Å/Ä+Æ%Ç�Ä�È>ÉªÄ!ÊFÊ)Ä]Ã"ËÍÌ�Î2Ï!Ã Ä�È>Ð
Ç3Ñ"Ä]Ò
Ç�ÊFÇ�Ã�Ë5ÓÔ�Õ:Ö ×�Ø>Ù
ÚÜÛ2ÝªÞ�Ý2ß>àPáâÔ2Õ!Ö ×+Ø/Ù!ÚÜß�Ý>ã�Ý�ßåä2Ú�Ö�×+Ø>ãæÖ ç/è�Ý�Ø2Ýéç!Þ2Ø/ê�Ö�ëíìsî2Ø>è)ê+Öðï¯Ú�ñ!Ú�ß$ò"×�è

ó/ô+õ>ö�÷Fô�ø�ö)ù/ôûú>ô+ü$öF÷)ô]ø ô�üþý"ÿ����F÷��)ø����
	��
÷Fÿ+ø
����ô���ø ÿ��3ÿ+ødü/ÿ������/ö���ö)ù ô������!ø����2÷Fô��]ô+ü���ÿ+ü��F÷ ��ÿ
!#"%$'&�(�&*),+�$-&�. "/$
.0&�$�1�23.�(�"/4�.0&5$6"87�.�+59:7%)�7�;<+�=>7�.0+59?7%$
.�+�$�1  

• @3A�B�C8DEB,FGF�H�I�JKH�LMAMB�LMB�AON�P,F5Q�A8R�SET U>V�W%XGW-V,Y[Z
XGY]\,Y�\,^5_'^�_�`ba]U3c�W0V,d�e�Yfa�V,^�g,^�h W�di�j \,Y�_
Y5Vk^�V<l j e j lmY5\,Yn\,o<pqe�Y5_ j _�`rU3c�W0V i Y i,j�s�j p i Y j h0Y5l j XtZ
u�_
Y�V�h j h j0s�j p j V,^]\�v,Y i Y5_#`wyx5z�{�x�|-}�~����:�0���8����x>|��[����x5z
�0z����
~��,~ � ����x��������%�,��x
���0x��:�%��|���z'x�{��������0������x5��~5��x���x�z��
 

• �3�����[�������
�����5�����K���M�8 ��8 ,�K¡�¢,�����M£�¤�¥ ¦y§5¨�©'§]ª,§¬«�§�©
­¯®,°�±�²0°�³,´,µ0±�µ¯°�¶�µ%·�²�°�³�µ%©�¸8¹»º
·�­�¼�­8­�²�§5½:­%ª�­�°�²�µ%©
¾,°]ª�³,§�³�­�²�§5½:­/©6¾,­ ²0§5½ ½:­0±�­�­�²0§]½�­�²0§�©6­8«�°]ª,°�©�¸  

• ¿»À�ÁÃÂ�Ä�Á�ÅMÆMÅÇÄ�ÈMÆ8É�È8É,ÆÇÊ�Ë�Â�À�Æ8Ì�Í Á À�Â<Î Ï
Ð
Ñ]ÒmÑ�ÓÔÒ:Õ�Ð'Õ�Ö'×/Ø�Ù�Õ5ØÛÚ�Ü[Ø�Ù�Ñ�Ð
Ý�Þ�Ñ�ØÛÝ Þ�Ñ]Ò?Ý Þ0Ñ�Ð
Ù�Ñ
Õ5ß8à�Õ�ß�Þ�×0á<Õ>à ebep vermeden birbirlerine iletirler. â�ãMä�ä å,æ�ç ä�å,æfå,è�å�é

-gereçler:  
• (+), (- ê3ë,ì�í�î%ï?ð?ì5ñóò�ô�ï�ð:í0ô�ïyõ�ï'ì�ðmì�ö�í�ì�ï
î�÷�í/ø�ù'ð�ø�ï'ô�ñûú�ü[ï'ì5ñ�ý�î�í�ì�ï'ìþò�ø<ðmø�ÿ�í0ô5ï��*ë,ì�í�î%ï?ð��Gì���î

î0ö�î%ñyð?ô5ò�� í��%ï��  
Yönergeler: 
1. 

	�
���
���������
�����������
������� ��!��
#"$
%�'&�
������(
*)� %&� +�� %&-,.
�&��/�/��
0�� ��!��
21��!34,�5�3��'3����/ %��6
 

2. 7  ��!��
81��!34,�5�3��� �:9�
���
���������
��<;= �
�
��� %>�3(?0��?��@��3�&( +��AB)( +&( ��+ +&:,.
�&��/�/��
�C�;�1��(
��� %>B3(?0�/?�� �,. +
�A�)( �&� ��� �&D,E
%&��/����
#&(1(�/�/ %��A!��A� +?� ����/ %��6
 

3. 
	�
���
���������
���&(1(�/�/ %��AF �?�AG&H1(�� ��� �&�CI;= �
J
��/��
��E�G�(
K ��L&( +�� �,.�/ ��EA!��A��H;�1��M
����/CM;�1��F
��/��
����G�(
 ��L&( ��� �,��� ��EAG��AG�-;. �
N
����/
��E��OB
��/
���
�&$,=
%&��/����
2
�����
����������4;�5P�4;�5Q
I5�3�5

arlar. 
4. RTS�U�VXWQV+Y�Z([(V%U\Z!]�Z_^EV�Ua`.b�c�d!eDf�b0b+U']�b+f�b�^.d!g�dGghV�i�Z!g�V#jBk�U�b�U�b�]-Z�i�V�WQZ!elZ�m(b@^=i/b�WndGU�o  
5. p(q�rts�u�v!w(syxBz�{'z�u/q%wt|�v_}=v0v�u/sX~nvG��v#q�u/���G|�~_q�w��=�Bw�{�q��#�=��u*s�u�v���u�syq�{L|(q���q�}��!w��Gw��.q�r�s�u/vGw(s

vurur. 
6. � zNxBz�{�z�}=u/q%{�����r�{�s+w(��v���v�~_q�{�q����!w(��q�w:{Ev�~��lv!|-}.s�|�v�u���s0�(s�u/u�v4�=��{�s#�(q�����u/�G{��  
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Yönergeler: 
7. Í ½�Î!À�Æ%Ï�Î�É(ÈGÌ�Ð�¿�Ì�ÀLÌ�È�½%»ÂÑ�Ò@À�Æ�»�Ó�Î/È/Æ�À�Ë�Æ%»NÔ�ÎGÀ�ÎG»(Æ8½%»(½%¾B¿n½%ÀÕÉ�È�Ê-½2ÖBÑ@À�Æ%Å(Î(Å�Æ%À�Î�È�Î!À�×  
8. ØIÙhÚ�Û�ÜEÝ�Þ�ß�à(á�Ý�â/â�à�ã�Ü�ã�â�ä!å�â�ã�ÜEâ/ã8æ%å(ã%ç(ã�â�änèêé�Ý:è.ã+ë�ä!å¯èMì(à�í(Ý8î@Ü'Ù�á�ã�ï=Ý@ï.â�Ý�Þ�à!Ü�ð  
9. è�ñNë�äGå¦èaì�Ý+ì(à�Û�à�Þ(ì�Ý#ì Ý�éBÜ�Ý�ì�Ý%å�à�á�ò�ó�ò�Þ:Ú�Û�Ü�Ý%Þ(ß�à�â�Ý�ÜEàGÞ¼ô(ã+Ü�Ý�å�ÝXó'â�Ý�Ü�àGÞ(Ý8ï�õ@Þ¼é(Ý%Ü�à!ç�ö�ì�õBÞ�÷-Ù�øô(ã�â/ì�Ý*å(ã�â!÷$ã�â�ã%Ü�äPï�Ú�í�â/Ý�Þ�à�Ü�ð  
10. æ�ù¼ã�ç�ã�â/äQè*ì�Ý+ì(à/Û�à!Þ�ì�Ýúì�Ý%éBÜ�Ý+ì�Ý%å�à¯á�òBó�ò�ÞlÚ�Û�ÜEÝ�Þ(ß�à/â/Ý%Ü�à!ÞDô�ã�Ü�Ý%å(Ý%ónâ�Ý%Ü�àGÞ�Ýúì�Ý+é�ã�÷ûÝ%ó�÷$Ý�â/Ý�Ü�à

söylenir. 
11. ØIÙhì@Ù�Ü'Ù�÷-Ù�Þ:á�àGÜ�å�ã+ë2ì�Ý�üLã8ã%Þ(ã+ôBó_ã%Ü�ó_ã�Ü�ã�ü�ä!Þ(ì�ã�ÞNónÝ�å�Ü�ã%Ü�â/ã�Þ�÷Dã�ï.ä4à_ï�ó_Ý+Þ�à!Ü�ð  ý þ Ý�é�Ü�Ý8Ý�â�Ý%÷$ã�Þ�â/ã%Ü�ä!Þ äGÞ-à�ë�àGÞ(ì�Ý*é(Ý#á(ã�Û�â�ã�Þ�óQä/â/ã�ÜEäGÞ(ì�ã0å(õBç�Ù�å�â!Ù�åÂõ�âG÷$ã�ï�ä  

I. ÿ2Ü�Ý�ó_Ý�ß�à!Þ-ì�Ý�é�Ü�Ý+ì�Ý%Þhë�äGå�ã�Ü�ä/â�÷-ã�ï�ä  
Yönergeler : 
12. Üretecin iletiye ara vermesi söylenir. 
13. ØIÙhì@Ù�Ü'Ù�÷Dì�ã2Ú�Û�Ü�Ý�Þ(ß�à�â�Ý%Ü�à!Þ�ì�Ý2à�â�ÝXóQàG÷Dà�ì@Ù�Ü�ì@Ù�Ü'÷-ã@ï.äPà�ï�ónÝ�Þ�à�Ü�ð  
14. ØIÙhì@Ù�Ü'Ù�÷ á(Ý�â/â/à�ã%Ü�ã�â/ä!å�â/ã%Ü�â/ã*ó_Ý%å�Ü�ã%Ü�â�ã%Þ�äGÜ�ð  

II- 
���������	��

���������������

 
15. � ��

��� �!
!���#"%$�&'"(���)� *�+����)�!,�
-��� �.&/���!0�*���� 1�

��2���2�

�43

 
16. 5 "6*(+��7�)�!,�
��-�)��2��)��8%

��

�%
#�62���
#���	2��)�:9��#���;���4�<
'��&/� �!

��3

 
17. 5 "62�"��="(��2(�>*(+����)��,�
-��� ��

�6?��)��� �!�@&/
%0(*�A��-�)�����)�%

�43

 
 BDC�E�F�GIHKJMLONPJKQ ROS
TVU�T�W@X/W�Y�S
Z�[(\(X'\�]!^�_ T�`ba!S#TDS-^�W)X-[�W	Z!^�Wca!S
T7^�W�d�X/S#T�S-^�S#]e_ T�_ f�_Ka!S
T�g(W�^�_	h:a�_
(direnç) konulursa basit elektrik devresi elde edilir. 
 
Yönergeler: 
18. iKj T�W)Z!Y�S'^�W)Tka%S
T�lmZ�Y	W [!S%_ [mX=S
n�SoXpW	g(W [!S%q�S
a!S%g�_�S�T�W>drW [!^'S
Z!S%s�^
\%d�X-\(Tt\(T�^�_	T4u

 
19. i Z�Y	W�g(W	ZIa�W�^�S#T7^�W)Z�h�S'dvg�S
T�W)Z�wxT�s�^#U(Z(Uys�f�Z!_@f�_ Zzl j T�W Z!Y�S�^-W)T;a(\{g�_�S#T�W@f!SPs�^
\%d�X-\(T�_ Zl j T�W)Z!Y�S�^�W T|_ T�_�}4`#Z!_Mf�W	T�^�W�d�X/S#T7S�^�S#T�u

 
20. ~ T�W@X�W�wMXp_)T�_��t`#Z!g(_ Z:S-^�W)XpS�^�W T|qmlmZ�g�W)T�S'^�S
T4u

 
21. 

RM\�g(_�S
T�W@f!WMf�W	T�^�W�d�X/S T�S-^�W)Z�l j T�W Z�Y�S'^�W)T7S
Z6S�^�W)X/S
f%SmZ!_�}4`-^�g(W n�_)h�W X�X/S#T�g�S�[!^�W T�S�qml���^�W)h�^�W Z!S#T�u
 

22. 
RM\:S-^�W)XpS�a!W�^�^-S�}7U�T�W�X/W)[(T�_)T�^-_)Z!`#T4u

 
23. � S
T�W)Z!w�^�W)T�S�Z�f�_)Z%`#Z!_O_ h:]�W T=h�W@X-T�W�T�s�^
U(Z�U:s�f�Z�_@f!_ Z6l j T�W Z�Y�S(f!W)T7^�W�d�X/S#T�S-^�S#T4u  
24. 

RM\6l j T7W)Z!Y�S�[!W)Z�g�S
Z�W>qmW�^�W)Z�S�^�W X/S�^�W T�S�}�_)f�_ T��([�_)f�g(W�g(W	T4u
 

 
 �P�D�M�D���:�c�D�D�M���D�D�>���;�(�����P���� ��¡�>�>�z¢6�P��£��

MIYIZ ¤ ¤  
 
1. ¥�¦�§�¨�©	ª�«�¬-­4¬!®	¯m°p¬
±�¬
°/©	²(©Oª�©�³�®)´%µ
³�¶m¨7·  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
 
2. ¥�¦�§�¨�©	ª�«�¬-­4¬#ª!¬
ª;¸m¦�¨�© ±�¬�ª!©	²�¬�¨7·  
.......................................................................................................................................
.......................................................................................................................................
...................................................................................................................................... 
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3. ¹Kº�»@¼�»�½O¾m»	º�½�»)¿:À�»)Ámº�»	À(»OÂ�» Ã!Ä<Å4Æ	Ç(È-Æ)º7É  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
 
4. Ê Â�Æ)Ë(¼�Æ	ºÌ¾mÍmº�»)Á�ÄÏÎ�È�Æ)ÂÐÍ(Ç�º7»)Â�Ñ�Ä
Â!Ä�ÂÓÒ�Æ	½�Ô
¿�ÕÖÀ�»)×�»�Å�ÄoÃ!È�»ØÂ�Æ�Å�Ô-ÈÚÙ%Ä
ºÌÀ�»�Ç(Ä'Û�Ä
¿%È�Ä#¿

gözlemlenir?  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
5. ÜKÝ)Þ�ß�Ý à6á�Ý)âmÞ�Ý�á�ÝOã�ß�ä
à:á�Ý)âmÞ�Ý�à�ã âmÞ�ã	å�ä#æ!ä�æ!ã�ç�ä�è�é�ã	æ!ä
å�è�ã Þ7ç�ä
æ!ä
êmë  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
 
6. ì æ�ã)í(é�ã	ÞïîmðmÞ�Ý	â�ñyò�è�ã æóð�ô�Þ�Ý æ�õ�ñ
æ!ñ
æ÷ö à�ã	ø�ã�è-ä�ùúá(Ý å;Ý�ç�ñ#û!è Ýüæ�ã�ç4ä�èIý!ñ�Þþá�Ý�ô(ñ'ÿ�ñ
à%è�ñ#à

gözlemlenir? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
 
7. ÜKÝ)Þ�ß�Ý à6á�Ý)âmÞ�Ý�á�Ý�à�ã	ø�ã�è�ä%á(Ý â(Þ�Ý�à�ã	âmÞ�ã)å�ä#æ%ä�æ�ã�ç�ä'è(é/ã)æ%ä
å�è�ã)Þrç4ä
æ%ä
ê�ë  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
 
8. ì ð�ô�Þ�Ý	æ�õ�ñ-ç4ñ#æ!ñ
æ;á(ã�ñ#Þ�Ý)û%è�Ý>ñ�è'ñ-ÿ�à%ñ'ç�ñ�æ!ñ
æ�à�Ý�ç�ñ-è#å;Ý�ç�ñ�æ!ñ
æ6Ý é-à%ñ-ç4ñ!æ�Ý	á�ñ
Þ7ë  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
 
9. � ã�ñ
Þ�Ý û!ñ!ò�è��%ÿ�é��(Þ�ã)æ:ð�ô�Þ�Ý æ�õ�ñ'è�Ý)Þ�á(Ý)æ6ý!ñ
Þ7ñ#æ!ñ#æ6ß�ä à(å�ã�ç4ä�ç�òmæ��!õ��cæ!Ý�îmÝ Þ�ß�Ý à!è�Ý�ÿrñ�Þ7ë  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
 
10. � ã�ç�ñoébá(Ý âmÞ�ÝOà!ä-çrå�ä�æ�á�ã)à!ñ<ã)àmépñ#â�ñoé/Ý�á�ÝOá(ã�ñ
Þ�Ý)û�Ý�û�Ý Þ7è�Ý�ÿ�é/ñ#Þ�ñ-è�Ý æ:ð�ô�Þ�Ý)æ!õ�ñ-è�Ý)Þkæ!Ý@û!ñ ç�ã�ô(è ar? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
11. � ñ
Þ�Ý)æ!ß�îmÝ Þ�ß�Ý)à6á�Ý âmÞ�Ý	á(ÝOæ�Ý)û!ñ�ç4ã	ô(è�ã	Þ7ë  
.......................................................................................................................................
.......................................................................................................................................
..................................................................................................................................... 
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12. �	��

�������������������������������� �!����#"���
%$&"��'�)(  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
 
13. *,+�- �/.'����"
!%�0!�����12!43
! -'5%6�5 � 5 �)78��9
:�3 + �0!;�<� - �#�=���
$������/�������>�;���?���%�����@�
�0���/� - !4�)(  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
 
14. Aktivitedeki rollerin gerçek olayla benzeyen, benzemeyen yönlerini listeleyin. 
 

BENZEYEN BENZEMEYEN 
• ........................................................... 
................................................................. 
................................................................. 
• ........................................................... 
................................................................. 
................................................................ 
• ........................................................... 
................................................................. 
................................................................. 

• ........................................................... 
      ................................................................. 

................................................................. 
• ........................................................... 
................................................................. 
................................................................. 
• ........................................................... 
................................................................. 
................................................................. 
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ACTIVITY 2 
 
 A�BCAED

- FHGJIKGEL�M=NPO�QSRTG�Q�UVO�QWRXN@Y@O	Z	G�QSUT[  
 
 
 

Konu     : Potansiyel Fark- OK\%]4^`_	a'b�c�M�O	\'dJe�f�e&dhgTiCe;j0e4b�k�l�mn]4oqp;]�\2[  rtsvu;u<w�x%y<u;w�x?w�z�w�{
-gereçler:  

• Belli bir boyutta mukavva 
• Boncuklar  
• Hortum 

Amaçlar: 
• | l>}~e&d�g0p<g�\�d<oqe�\���g�f�o�g�}�e�b
��g#�
��dhl�b%}~e&��g>p���l�o�\
]2dhl�b%]4^?p<l�^?l�\  
• Y�p<g�\�d<oqe�\�l�\
]�^?]�b
]%l0j>]4\ lamak. 
• Y�p<g�\�d<oqe�\�l�\
]�^?]�b
]�bS��anb2c�b�ctl/j>]�\
p;l�^?l�\  

 
Yönergeler: 
1. | g0p<p<e��
e4oP�
�����'d;d=l�^��2\�l/f'f2l�l�p;]4b%]�o��  
2. �����
���'�����n�2���
���������q�#���'�����~���q ����
�;¡2¢W£  
3. ¤ �4�¦¥�§n�����
¨0�;�2����©��2�������2���%ª4�S�%�����¨����
���/�W«<�'«=©t��¬�ª<­'�
�0¡�¡;���
������2�%¬����
¡<�;§'�#�
�>¡;�2ª4��©���¬�ª%�=¬�«h���
�4�~��q 
���
�<¡ ¤ £  
4. ¤ �0¡<¡<�2������¬E�/�
¡;�;§'�®�
�0¡;��ª ran ¥�§n�����
¨>���2�����
�4�����T����¯��®�����
���qª°�±>²;³�´4µ�¶?±�·�´�¸<·)¹=º�»%¸�µ�¼¾½q¿
º�°
¸�²
ÀÂÁ

 
5. Ã º0²<²<¸2Ä�Å�°�·Eº/°
²;¸;Æ'º�Ç>´�°�¶�´<È¦¶tÉ2°�±�Ê�Ê2±

üzerine boru konur.  
6. Ã®Ë µ�É
³�±�»�Ì�É�Í2Æ�µ�º/»�Î>¸4»
¸�»SÌ
¸;²�Ä�º0²;º�µ±�¹=¶t±�·�´v¸<·q¹hº�»
¸�µ�¼ Ã É�Ì
¸;²&Ä
º>²�º�µ@Ì Ë µ�É�³2±�»Í�Ænµ�º�»
Î>¸4»%¸4»SÄ
±�»
´�»�±�Ï�º>²;¸�µ�¼

 
7. Ð º0²�º/»SÌ
¸<²4Ä�º>²�º�µ)¸
Í�Ænµqº�»�Î>¸�Ì Ë µ�É�³2±�»

tekrar gönderir. 
 
 Ñ	Ò,ÓHÒHÔÖÕ�×SØHÓHÒ,ÙÚÓ,ÒÂÛKÜ�Ý?Þ'ßáà�â	ÓHàSã�ÙVàTâTàXä�à	ØÂå~ÔXÙVå~âTåæØ�ç

 
 
 
1. è�é�ê
ë;ì�íÖî�ï/ê
ë2ê
ðnñ2ò�ó�î�ï�é>ô�ë4óõñ�é0î2ë4ö)÷  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
 
 

 A 

 

C 

B 

 
 

 
 
 
 
 

Boru içindeki 
bilyeler 
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2. ø�ù�ú
û;ü
ýVþ2ù#ÿ�ù �2û��%û%þ�ù���û��8û�ú
ü<û�ú��
	���
;ü���
�����
����  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
3. ø�ù�ú
û;ü
ýVþ2ù��
	���
;ü�	/ÿ�þ2ù���û��Eû�ú%ü�ù®ÿ
ù�þ�ù���û����?û����hû����  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
4. ø�ù�ú
û;ü�� þ2ù��! �ú
	#"$"%	&�
û��'	#(Tþ)	#*
	+�) �ú�	#��
2ú�	>ü;þ%
���
�ü,
���-.	®ÿ
ù�þ�ù���û���û����  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
5. / ú$�hû�"
û��=ù0þ�ù®ú% 
ü;ü�	�ÿ0
;ü,	�ÿ1�
2$�3 Cÿ
ù4�
û5-.	��2ü�	#���  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
6. Borunun görevi nedir? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
7. ø�ù�ú
û;ü
ý6"2ù7� þ2ù�ú
û
ú
2nÿ% )�?þ)	&�
û;ü8�%ù0ü�ù#�qû�ÿ9*�
�(�ü�	#��
4ÿ�þ%	®ÿ
	:-.
<ü
�
û�� þ2ù��2û��8û4ú%ü;û�ú;�$<=(nü�ù>��ü;ù�ÿ
û����  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
8. ý�û;ü���ù>ü�ù��qû4ÿ1*0
�(�
%þ2ù>"$�qù0þ2ù ÿ�ù?22ü,	#�'	�ú9��	�ÿ0
���ü�	�ÿ�	#�%û;ü;û����  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
9. @ ù>�'A0ù�ú�þ2ù>"$�qù0þ2ù��
2=��	�ÿ�-�û���ù0ü�BC	>��ú�ÿ
	:-.
;ü
��	�ÿ0
���ü�	�ÿ0
����  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
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10. Aktivitedeki rollerin gerçek olayla benzeyen, benzemeyen yönlerini listeleyin. 
 

 
BENZEYEN BENZEMEYEN 

• ........................................................... 
................................................................. 
................................................................. 
• ........................................................... 
................................................................. 
................................................................ 
• ........................................................... 
................................................................. 
................................................................. 

• ........................................................... 
      ................................................................. 

................................................................. 
• ........................................................... 
................................................................. 
................................................................. 
• ........................................................... 
................................................................. 
................................................................. 
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ACTIVITY 3 
 
 

MR. OHM DÜNYASI (WORLD OF MR. OHM) 
 
 

Konu     : D&EGFIHKJ:L�J=LNM  
Method : Rol-yapma 
Amaçlar: 

• OKP M�QSR)T
U:VWJ>X�LNY�Z�[ \�]CJ>^ P1_ [&`%Y�^'[>X�a7J#^'J�LbM�X
`%J P Y0Y�\,Ydc P Y�Z�Y P J _ ^'J�Q!J Pfe  
• g Y�^'[>X�a�R
J P M�Q _ [+T�U:V�J#X0LbY8Z
[:\0]3J�^ P J#^'J:L.M�X�`)J P Y�Y,\,Y�c P Y�Z�Y�h:^�J�]CY P \�[?h$i
L�V�[>^CQj[ Pfe  
• k J�LbY8Vl[�\�[ P V�^�Y P `)[ _ ^'[�\,[>^�Y�X
`)[7D&EGFmZ
J�L.J�LbM�X�MnT%^'U=o0\�[�Qpa�i=q#QS[�`%[+r)Z
h:r�\,J>QSJ Ple  

Roller: 
• s9t>u#v'u�w�t#x%y�z{x�|5}5~�|5~%}{�)�
t#u�}5����y�u�t=� �ji)�:^'[#X
��YlL.[�a�Y,\�Y�^ e EK[#^�Y P Y�i �:^'[#X
�:Y5L.M�^WV�JKL.M�^3V�J�%�#�����.���������0���%�:�'�#�
�����)�#���0�������)���4������������� �'¡ �
���)�#����� -) kutbunu temsil eder. (+) �)�)���)�%�
�%¢#�0�£�)�=�'�>�����l��¤=���>�)�{�)�0¥��)��¢>�{�)�$�d�$¦%�¨§N©��'¢��%¢>����¢>�3��¢��%¢�ªN©��
¢!�,¥��#�����.�0«'¥,�>��¬j�

��ª.�f§��%�'����¥,�lª��#�0�,¥��%�?�%�>�%¢�¬p���)�#�.�)� - �£�)�$���)�%�
�)¢#���5�)�:�'�#�
����­$��¥,�>�n�)�)����¥�¢#��©%�W¤=®�¥,¢>�.��¯
v �°� ¤%¥�¢��'¢#�±¢��%¥,¢>�
�
©���©�¥,©��.�²¯³�,´����
�)�µ�����7�
¤$�
�>�%�¶�)��¥��)��¢>�¶�)�)�d��¥,¢>��©��·��¥,�4�W��¬������
§.¢��)¥�¢��.���±�,´������)�?�)�=�3���
¤=���#�%�1�)�0¥��)��¢#�9�)�$�d��¥,¢#��©��j�,¥,�>����¬������f§�¢��)¥�¢>�b�  

• ¸�¹dº>»:¼0½¾º>¿)ÀdÁÂ¿�Ãf¼�Ä�Ã�Ä%¼ÆÅ)Ç�º>»�¼5È�¹dÀ,»�º)É Ê ¢#�'�>���>�W�µ�>��­$��¥d¥��>�b�ÌËÍ�)�:���>�
�:�µ§.��´��d¥,���.�Î �:�'�#�
����¥��#�Ï§.©��W�W¥�¢#��©1�%¢������µ¬j�>�3���#Ð:���
�Ñ�)�$�)�)�Ò¤%¥�¢��'¢ Ó·Ô
Õ#Ö�×�Õ:ØNÙ�Ö�×,Õ#Ö.Ú�ÛÜÙ,×�ÝÞÓ)ß)à�ß�×�á>Ö�â
içinden gelen boncuklardan bir tanesini alarak iletiyi devam ettirirler. 

• ã1ä�å0æ=ç#ä�æ#è�ç�æ{ç>é%êdë°é�ì5í�î�ì�î
í°ï)ð
ç�æ�í5ñ�ò3ó ô Õ>õ)Ö'Õ4Ô
ÕÏö�Õ#Ö�Ùø÷
á�ù)×�á�ú
û
â�ù)âøá�ü�â�Ó�×,á#ú0â�Ö.Ú Bu Ó0Ù�ØNÙ�ý=ú
á7þ)Õ�×,Õ>ú9Ó%ß$à�ß0×,á#Ö�â5ö�á#Ô
á#Ö.Ú  
• ÿ æ�ê ç#é)êdë5í5ë¾é�ì5í�î�ì�î
í¾ï)ð�ç#æ�í�ñ�ò�ê�æ�ç$ó � Ö�Õ4à�Õ�ü à�á#Ö'á��'â�ú�û)á>ú þ��=ú derilen iletilerde á#Ó0ö.á>Ó0×�â�ù$áKö�Õ�÷
Õ��1õ%Õ�Ö3Ý!Õ�û)Õ�ú1÷�Ù�Ö3÷�Ù�Ö�×�Õ>Ö�Ù�ú
Õ?Ù�×�Õ>àWÙ�Ö�×,Õ#Ö.Ú  �
	 ê,ê�î
í���ê,î
íjî
ç#î�
 -gereçler: �'Ù,×�Ý Ó)ß)àdß�×,á>Ö�â��$÷�ý=ú��>ß)Ó0×�á>Ö  

Yönergeler: 
1. � ù:Ö'Õ>ú���Ùd×�Õ>Ö9Ô�����×,Õ#Ö�Ù7û)á�Ù�Ö'Õ�Ý!Õ�Ö3Ó
Õ���Ù�ú�Õ¨û��$ú��%Óý%×,á���á>Ó�Ø�Õ#Ó�Ùd×�û)Õ1û%á�Ù�Ö�Õ�ý%×�ß�Ø'à�ß%Ö3ß)Ö�×,á#Ö.Ú��Ká#ú!Ô
á>ú�á

þ$Õ�×,Õ>ú��)ù:Ö'Õ�ú���Ù,×�Õ�Ö�á>Ö'á=öNâ�ú
û%á>Ó�Ù?ÝSÕ:öNá��3Õ Ô
á�Ö â�Ý
Ó
ý
×
÷
ý=Ô)ßný
×,á>Ö�á>Ó;á>Ô
á>Ö�×,á>ú0â�Ö.Ú  

2. � ����� þ��=Ö'Õ#õ
Ù þ��=Ö'Õ#ú �%ù:Ö'Õ#ú���Ù Ù�ü:Ù�ú
û%Õ Ù�Ó0Ù
÷
ý$ú��#ß)Ó ÷)ß�×�ß)ú�á>ú �CÙ�×�Ý Ó%ß$àdß�ö�ß%ú)ß û%Ù�ù$Õ#Ö�)ù=Ö'Õ>ú���Ù8Ô�Õ Ù�×,Õ4à�Ù�Ö.Ú"!�ß³Ù�×,Õ4àWÙ�Ý ÷�Õ�×,×dÙ#��á�Ý!á#ú
á>Ö�á�×,â�Ó�×,á#Ö�â8Ô�×�á&þ��$ú
û)Õ�Ö�Ù,×�Ù�Ö.Ú  

3. $ ×�Õ#à�Ù�Ý þ�����×,Õ#Ýj×�Õ>ú�Ù�Ö.Ú  
4. Dairenin bir yerine ampermetre rolü ý:Ô%ú
á4Ô�á#ú%�%ù:Ö'Õ#ú��:Ù�Ô
Õ#Ö�×�Õ�Ø�à�Ù rilir. Ona gelen &�'�()'�*)+-,/.102+�3�+54�+�6�.�+�7�.8&�*9+�:�.;,=<?>/@BA5&�C9*EDGF

 
5. H +�C;,IA5:�C8:KJ�C8,L3�A5,/C;:�M�ANJ�C;,PO�6Q,IA5:�4�CRMB+�C;,SAT A�,U&�A-V�CW:�AX0=.;,�(U.�M�O�:�Y�&[ZSA5&�C9*WMBA\3�A5,/*WAQZ]C;,=<  
6. Gönderilen kutunun içinden her seferinde J�C8,^J�_�:�4�'�6Q'�`a0].W,�(b. T A5,U&�A�V�AcMBOd:BY�&e_�*9+�:O�6d,IA-:�4�C�+Q*9.;,f<?>S@�A-&�C9*�gBF

 
7. h '
Z2A�&�C)*9M�AXC)*WA-(�C T J�A�*9*�CBJ�CW,E0SYB,IA\3�+�i�.9*�.;,f<  

 

A 
+        - 

 

A 
+        - 

 

 

Ampermetre  

Daire merkezine jWk lnmok/prqrsrtUuvIw�x?y�zI{b|  

}5~/���?���
 

�5�/���?�5�
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8. � ���d�/�-�������d�I���������2���W�-�/�W�������/�;����������I�-�������d�I�5�����)�]�9�)�-�����5�/�W�Q�I�b�W�/�9�9�W�f�  
9. � �b¡�¢£�����I�-���¤�����I�-�¥��¦d�I�-��§����9¨��;��©��#©��d�U�ª�« ��§�¬�� ª ¬��;¬B��­-�¯®r�9�;° ��¬��)¬�±2¬��B¬²©��W¦��5�
��¦d�I�-��§��³���´�9�)�µ�¶���/�-��·¸�9�W���b�;°a� ª ­Q�]�W­-�b¹8�º���
±2»��I�����9���9�W¦��W����±f­5¦��)­-�f�n�/¼��-������½d¢  

 
 
 
 
 

 ¾À¿ÂÁÃ¿ÃÄ¸ÅÇÆ�ÈÃÁÃ¿ÂÉÊÁÂ¿ÌËÎÍfÏÑÐ�ÒEÓÕÔÀÁÃÓ�Ö�É×ÓXÔXÓcØÙÓÀÈÌÚ=ÄcÉ×Ú=ÔXÚGÈÜÛ ÝÝ
 

 
1. Þ ¦Q�I�-��§����W�-�/�W�Ù©�­��8�I�Î�2�-���)�;��� « �8¬��I��¬��U°Ñ­��9­-�/¹����µ�����b�-°a±=�9���5©��;� « �Sß  

.......................................................................................................................................

.......................................................................................................................................

....................................................................................................................................... 
 
2. à ­��;�I��©��\�����á­��9­��Ç��¦d�I�-��§��)�9�-�/�W�Ù���d�/�-�������5©��8�Sß  

.......................................................................................................................................

.......................................................................................................................................

....................................................................................................................................... 
 
3. âI�W���b�9�)�-���B¬��¶¬��W­��ã���-���B�¶��°a±f�)����©B�³� « �Sß  

.......................................................................................................................................

.......................................................................................................................................

....................................................................................................................................... 
 
4. äÕ¬��)¬��9­��å�W¨Q�;��©��-��� ª�« ��§�¬����)­-�/¹8�Ç�����I�-�������5©��8�Sß  

.......................................................................................................................................

.......................................................................................................................................

....................................................................................................................................... 
 
5. à ­��;�I�Ü°
�5�U���-æ��W���X±=¹;���U¹�©��d�B»�� « �W­5�Ù��¦d�I�-��§���­5���b�8���;�¶��©��Ü���\��­-ç�¹;� « r?  

.......................................................................................................................................

.......................................................................................................................................

....................................................................................................................................... 
 
6. è �-�I¨����Ù©B�-���/��©B� ª ¬
��¦Q�I����§Q�;���8�Ç�����I�-�������5©��;�2ß  

.......................................................................................................................................

.......................................................................................................................................

....................................................................................................................................... 
 
 
 

 

B 
+        - 

 

 

Daire merkezine éWê ëoìnê/írîUïIðUñîrò�ë³ó)ï/ô¶õ  

Ampermetre  

ö5÷/ø�ù?ú5û
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7. A ve B neyi temsil ediyor?  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
8. üþýBÿ��������Iÿ	��

���9ÿ	�������������Wÿ����������)ÿ	�����������������! �����"
���$#Bÿ	����%�&��$
����������! ��(')�	*� �'+ ��� ���,-�	�.���/ 

&���01�2'+ ���ÿ	*��Wÿ3�
"
 ������	�� ��!4  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
9.  Her ik ��#����-��01#��5#�ÿ6����780[ÿ�*�ÿ	�¤ý�ÿ9#�ÿ:����7]ÿ	��#Bÿ
��ÿ����Wÿ6�<;$�6�$=���'+��#$���!4  

.......................................................................................................................................

.......................................................................................................................................

....................................................................................................................................... 
 
10. �>�£ü@?A�B���2�Iÿ	��
:���Wÿ��!����ÿ
ÿ	�C&$�/�	���	�D%����8#�ÿ���������*��/�(�
���E %$&��$
����C���Wÿ	�bÿ	�F%����>�����Iÿ���

�

*�ÿ����9ÿ278�����!����'fÿ�*$#$�G'H�I'8��ÿ	01#�ÿ���ÿ3=���%���#Bÿ6����7+���������(=���J:�Wÿ60K�Wÿ	�����!4  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
11. Aktivitedeki rollerin gerçek olayla benzeyen, benzemeyen yönlerini 

listeleyin. 
 

BENZEYEN BENZEMEYEN 
• ........................................................... 
................................................................. 
................................................................. 
• ........................................................... 
................................................................. 
................................................................ 
• ........................................................... 
................................................................. 
................................................................. 

• ........................................................... 
      ................................................................. 

................................................................. 
• ........................................................... 
................................................................. 
................................................................. 
• ........................................................... 
................................................................. 
................................................................. 
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12. Bu üç kavram (direnç, L�M�N�O1P5Q�R2SIL�T�UWVYX$Z
[�\-L�]-M�^_L6]8L2U+N�T�`�L�M�V@V�[/V�a8M�V�X�Vcb�d$U!SIZ	]�Z�T
b2]8L:\.V�M�L:aHL6e�N�`�L	M�V/[/Z�]8`�Z�T@f�L	T$b�V�U+V/`�V�])g  

 
a) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

h:i�j j k!l�m8noi�p8i�p.q�k noiIp.iIr�s-i�tIi�r�u-v.w v�l�q�x)y l/y
 

Daireden geçecek u-v-w v�l�q�x!y l/y  

R sabit z/{:|.}E~o���8�E�
 

�:��� � �����8�o���8���.��� �o���-�I���-���I�����-�.� �������!� ���
- 

sabit 

�������.�E� ��¡8¢�£!¤�¥�¦!§ ¤/§ ¨
 

©�ª�« ¬ ­�®8­�¯�°-­I±�­�²I­�³�³-´-µ ´�¶�ª�·!¸ ¶/¸
 

Daireden 
geçecek kutu ¶�ª�·!¸ ¶�¸

-sabit 

¹�º�»$¼8½E¬ ­�¯8²�«!¶�ª�·!¸ ¶/¸ ¾
 

¿
­�À À «�¶�Á.¬o­I®.­�®.ª�« ¬o­�®8­�¯�°-­I±�­�¯$³-´-µ ´�¶�ª�·)¸ ¶/¸
 

Belli sürede daireden geçen 

³-´-µ ´�¶�ª�·!¸ ¶/¸
 

R sabit
º/Â:¼.½E¬o­�¯8²E«¶�ª/·!¸ ¶�¸ ¾

 

Daireden geçecek Ã�Ä.Å Ä�Æ�Ç�ÈHÉ Æ/É  

b) 

c) 

d) 
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ACTIVITY 4 

 
 Ê<Ë@Ì3ÊÎÍÎÍÐÏÒÑÔÓ9ÍÖÕ-×ÙØÚÑÛ×�Ü-ÝÎÞÛÓ3ß5à$Ý<ØcáâÍÎÊãà�ä

 
 
 

Konu     : Direnç-
Ï8å�æ�ç�è�æ�é�å�æ	ê!ë�é�ì$ë�ê8æ6é$í
ë�é�ë�é@î$ï6ð�å�ñ�ò$å�ì�ó�ð2ó(ô-ï6è�ç

örler 
Method : Rol- õ$ö	÷�ø1ö5ùEú5û�ü8ý�þ�ÿ����Hö�õ������	��

� -30) 
Roller: 

• � ý	ü�����ü8ö���ö	þ ��������û2ü�ý�þ�ÿ���þ
��þ ����ü�����ü���þ$ý ����þ�ø ý���� ü����! #"%$&��ü8ý	þ�' ()��ü�ý+*��()��ü� �ü��/ý�ü�,-�
��ü��
��ü���þ�ý�õ$ö.���/ö�/)ö�ü8ö+�0����ü8ý�þ$ÿ���þ1��ý����!23��þ
��ö+42ö��52���ü���ö6ü�6  
• 7���ü8ö��8����û2ü!ý	þ$ÿ9�	�/ý�ü:"<;��/ý=28��ý	þ>2Iý��
(?��ü8ý.*��
()��ü� �ü���ý	ü�6  
• @ �A4 - ý�ü��$ý.�B��û2ü8ý�þ$ÿ��	��ý6ü:"C;���ý 2��$ý6þ���þ ÿ9��þ
�:��þ��D2�ý�øE�:�	� ý���ý	ü���ý6ü�6 @ �!4F��û2ü8ý	þ�ÿ9����ý�ü

ö��� �øE��þ�õ�G�øH2Iý9��,�ý�ü��$ýI�J��û2ü8ý	þ�ÿ9����ý�üK��ö+�
��üL2Iý��
()��ü8ý+*���()��ü� �ü���ý�ü�6  
Amaçlar: 

• $1��ü8ý	þ�'M��ö+*�ü8ö6øE��þ���2�ö�þ
��øN��ö	ø1ö.�#6  
• ;���ý.2���ý	þ���þ1����õ?G�,?��ý9�:�52O��*�ý5ÿ���þ
����þ���þ0����ý+28�$ý�þ���þ0����ü�ý	þ$ÿ���þ�ý3ý=28���8����þ
��ö�'9�!����ö	ø1ö+� . 
• ;���ý.2���ý	þ���þJ����ü8ý�þ�ÿ���þ
��ý=2P���	�/ý	õ$ý�þRQ-öI�)23��ü���ý ü����
��ü�����ü��/ý�ü���ö	ü�ö9�:��þ���öS�	�	�P/����8��ý	þ�����ü.ø1ý.�  

 
Yönergeler: 

1. ú û2ü8ý	þ�ÿ��8��ý	üÒõ? �49�/ý�ü�������ü�����üT��þ$ýU�?��þ� ?�1����ø1ö	õ$ö6ÿ:ö+�
,��
��ü�����ü���ý�ü���þ
��þcý�þ��)ý���ý	ü���þ���()��ü8ý6ÿ
ý.�/)ý.���	����ý>õ�ö�þÔõ�ö�þ�öU�A�
��/)ý�ü��	���:��ü8öV���!G�/�2�G�ü�G�ü��/ö�ü�6  
2. ú3þ? �þ���ý.���W��û2ü�ý�þ$ÿ���õ��/ý õ$ö�üT��øX�����W���2õ�G�,

õ$ö�þ���þ���ö.���Y��û2ü8ý6þ$ÿ���õ��/ýZ����ü[�����\���2õ?G
mes ö�Q-ý]����ü�ö.��ø ö9�/ö	üT�����T2Iý	þ
��ü�6où�^�ý+������_�`  

3. ;O�
�	���a����ü8ö	þ
��þ ����ü õ$ý6ü���þ���ý b�ý�ü�:��ü8öI��ö�þa�!���c��û2ü8ý6þ$ÿ9�d����üe����üT��ý	ü���þ$ý�?��û2ü�G0�?��þ�ý�üf*�ý]b�ý	üg�
��ü����
��ü8ý�üÐöI����ø
õ$ö.���/ö�/)ö�ü8ö+� ö	õ�þ�� b
�A4
ö	õ�ö(�ý9����ü��/ý�ü�6où�^�ý+�
�	��_�_�`  

4. h G �A�������a����ü8ö6þ���þ ��'���þ���ý	þ ����û�ý	ü��û�ü8ý	þ�ÿ9�	�/ý�ü���þE�$ý9���	�#�
��üi�T �ü e kesintisiz (�ý�'9��/���ý	üT���Hö
û?��ö6þ���ü:6  
5. ú û2ü8ý	þ�ÿ��8��ý	ü���þ0�:��ü8ö	þ
��þR�	'9��þ���ý�þR(�ý�'��8/��/ý	üT�
()�<4��/ý	øE��ý6þ���ü:6  
6. h ��ü�����ü���þ�ýS����þ? ��j��û2ü8ý	þ�ÿ9����ý	ük��þl�
��ü8ý	ü

öI����øm��ö+b�ö0����ü�����ü���ý6ü���þ$ý9,Îö�õ�þ
�nb��!42ö�õ$ö(�ý9�/ý6ÿ
ý.� /)ý+�
������ý õ$ö.����ö9/�ø1ö���ö	ü�����T2Iý6þ���ü�6où�^�ý+�
����_�_�_e`  
7. o ýI'��P/k�/ý�üf()�<4<��ý	øp��ý�þ���ü�6  
8. � ý	üR����ü8ö���ö	þq� ����/Hý	ü>��û�ü8ý	þ�ÿ9��þ
��þr��ö.b$ö

yüzlerini birbirine dönmeleri ���T2Iý6þ���ü�6où�^�ý+�
����_Os&`  
 

 
 

t�u3v�wyx:z
 

t�u3v�wyx:z!z
 

t�u3v�wyx:z!z!z
 

{�|3}�~y�:�!�
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9. �U���I�.�����
�!���
�A���!���]�?�)�?���>�?�����I���9�	�	�.���!����A���.�Y�I���A� �)�I���5�����?���?�.���.���d���+������A���������!�����?�<���.�����<���.���9�	�	�.�������+�?���
hizaya gelmeleri istenir. 

10. �������+�����8���+�����J�)���9�������+�T�
�)�<�<���+�E�	�.���!�:�  
11. Se ���!� �?�����.�����!���A� ���.� �������	�!�?�3����A�����������+�T�A��� ���!���I� �I���!����.���	�����N�����+�����8 ��P�.�������¢¡�£��.���	��¤&¥  
12. ¦¨§W���I���������N�� :�!���9 :�!���?�I���� :�!���9�?�+�R�?�����I���9�
�)�����8���	�+�T�
�)�<���	�+�E���I���!�:�  
13. © �
�	���M ������«ª���§
�e�P§?��§
���<§���§q ������I�����¬���.�> :�!���I���.�­�
�A���
�!���!���®���<�������+�r�!���i�?�<���.�����!�
�A����A�& ������8�!�0�< ��¯ ����?���I���!���  
14. ° �A�&�������+�����8���+�����J��ª��	���+�������+���]���+���9�	���ª��	�����+�±���+�
�������²���­�9���³�8§)�8§
���N�����+����� T�P�I���!��� ° ª��	���+���A���a�
�A���.� �<�T�9�?�5����I�?�.���	�+���  
15. ´ �A���µ���������?�.�¶�?�����I�9�+�q�������I���9�	�	�.�J�9�]�9�����§?�8§
���R§��·�������.�����	���I���!�j��ª������.�T�E���!�O�!���?�+��)���.�N�=��� ���9�������!�T�	�+�:� �U�����.�����	���+���!��)���9�������+�T�����9���	���
�!�¬ T�?��� gözlemlenir. 
16. ¦]�!���������!���>�?�)�?���p�����J�?�<���.�����	���+���A�N���I���!����+�e���I�J�?�����+�����	���I���?�
�+���������3�����	�	�����  
17. ¸f�e���I� �?�<���.�����	���+���±��ª��	���I���F���.��� ���+�����	�9�ª��	�����+�¹�T�I���	�	�?�����j�9�	���8§?��§
��§��»º��¼���+����I�����	�!�T�	�+�:�  
18. ´ �A���I���.�½�)�I�������+�½�?�����.�����	���+�¾��§½ ���¿e�+���L�.�����.��?�<���+���9�	�	�.���A�1��ª������.�����?�9�.� inden atlarlar. 
19. �������+�����8���+�����J�)���9�������+�T�
�)�<�<���+�E�	�.���!�:�  
 
 
 
 À�Á¨ÂiÁiÃÅÄRÆ>Ç¾Â¨ÁiÈDÂ¨Á¾É�Ê:ËNÌ?ÍfÎ�Ï�ÂiÎWÐ
ÈqÎVÏ�ÎÒÑRÎ�ÇiÊ�ÃdÈ¶Ê�Ï�Ê:ÇUÓ ÔÔ

 
 

1. Õ �A§
���8§?��§
���.�0�!���8�	�� ������Ö���+�����P�+�� ����
�����5��ª)�T×  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
2. © �������� :�!���9�?�Ö�
�A���
�!���!���U�?�)�?���R�?�<���+�������	�+�����J�+�?�O�!º��!�3�I���U�)�)���+º����������!��×  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
 
 
 

Ø�ÙOÚ�ÛyÜ�Ý
 

Þ?ß à<á�âOã-ä8å�æ3ç è ä�ã
 

é�ê�ë�ì3ëgí�î�ê	ì3ï:ðeñ òyìOê
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3. óMôAõ�ö�ô�õ�ô!÷�øVù?ú)÷?û?üRú?ý�õ�øI÷�þ9ô	ÿ�øIõK÷�ø���ô����Iý ���
	���
��  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
4. ���
��������������� �!���"�#� $����"��%&��'��������(�������)�
���
���+*�,"-�'�,/.102,&'�,"��34*�'�,5���768,9$:'�,"�)3
�<;  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
5. =?>
@1A"B�CED!A�@1C9A�F(G AIH!@1A9G A5B�AKJ)>ML8N9O P�NI@  ? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
6. Q�>
@�R�>�@�>�B�A�G S!B�A"B#S O�@�A"B�T&>�P�A�@�>�B(R�>�@�R)>
@�>
B�A�R)>�@1A�@UNIG�V�WXJ�N"F�PYN&Z<W[P�NI@�V4J)P�NEG�>�@1A \�]K^`_+\�a�b8ced f�g
hi j9k lem�l�n�o�l
nqp�r�s�t�o�u[tYm�vwt
x

 ?  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
7. y7z/{�|4}`|
~(���&�9�
�[�/{���������~�zE� |
��|)�:zI� |���|
�)��|��#� ���&��zI�2��z�~)|��<�  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
8. � |
�Uz9��zI�!}e��|��#�:z"�!��z&{�|�~��:zE�:|
�1z�~��9|�~(��z/{�|4}`|
~�|
~(���&�9�
�[�&{��4���Y�+~�z�� z9� |e��|��<�  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
9. � |
����|���|�~�z�� �!~�z"~�� �/��z�~��9|�{��K���e{���~)�
~��I�`}w� �����
�[�&{��4���Y��{�|e{1}`z"�[� z�~���{8�Y����|����:zI� |���|
�)��|��

{8�9� ���I~������  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
10. �����1�"�� 9¡M¢�£K¤�¥e¢�¥��)¥
�(£��`¦e§[£&¢�¥)£�¨!¦w¡�©�¡4¦��&ª �+���"¤)¡M¢�£9� «�£��  ? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
11. ¬®­�¯!°1­9± ­�²Y³�­K´eµ�­I¶�²�¶(±�²
°1­�¶�·&²
¶�²
¶q¸�¹�º:» ¶:» ¶(¼�°`´e½[¼&¾�¿M¾�²Y¾�´w­�½2²�¶�¼/¾�¿Y³)­K´Yµ)²Y³�­�°<À  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
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12. Á�Â�Ã�Ä�ÅÇÆ)Ä�È�Æ�Ä�È�Ä�É�ÂËÊ Ì!É Í ÃÎÌ:Ï/È1Â�É�Ð/Ä�É�Ä�ÉÑÆ)Ä
È�Æ)Ä Ò�Ó�Ô�Õ×Ö�Ø�Ù�Ú�Ø/Û�Ü[Ø9ÚYØ"Ò�Ý4Ö)Ú�Ø�Ø"Ù Þ`Ó�ß�Ó�ÞwÕIà:Õ×á�Ø�Ô�â Ó
à Õ9ã!Õ�Ò<Ú�Õ"ÒUà:ÕIã ÓeÛ8Ó�Ò  ? 

.......................................................................................................................................

.......................................................................................................................................

....................................................................................................................................... 
 

13. ä1å�æ�çYè�æ�é#ê�ë�ì1æ"é�í&ë
é�ë�é(î�ï/ð:ñ!ð�å�ò&ó è�æ�ô8ë�ç`ë)ò"ì1ò/ô�õ
é�ê ò5é�ò/ô�õ å�î�ë�ìUï!ì1ò"é çwõ�ö:ò�ì1ê:õ�ì<÷  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
14. ø�ù:ú�ûýü þ�ÿ��1þ&ü þ ��� � ��� � � ú�þ�ü��!ú��	�
�	���1þIú�
 ��� þ�� � ú���þ���� � ú � ú��)û��#ÿ:þ"ù��#þ�����þ����8þ�� ���! þ�� � ù � þ

ne sa � � ��ú)û��  ?  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
15. "®û��#�����1þ"ú�
 �%$	� ü'&��'& ú�ü	�(��û��)�&ü���ú+* þ��&þ"ú,�����1þ�ú�
 ��� þ�� � ú,*!þ�� �.-/� ù � þ þ0�1��þ0�2�	���1þ"ú�
 �$	� ü�&���&:ú�ü	�3��û��)�Iü	��ú4*!þ��&þ 576	8'9):�5�;=<�>�:�9?<�57@�:�A=<CBD<�E�9?E=FHG�5�I	EKJ�E�9�LNM�E�9POQGRI�G�9TSVUNA=G�L�>.EXW�G!5�G!Y	Z  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
16. Bir elektrik devresinde direncin cinsi elektrik ak G�OQG�@�:=A�<.B/<�5�<�5�E=FHG�>�:0[CL�<�>R:�9TS  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
17. Aktivitedeki rollerin gerçek olayla benzeyen, benzemeyen yönlerini listeleyin. 
 

BENZEYEN BENZEMEYEN 
• ........................................................... 
................................................................. 
................................................................. 
• ........................................................... 
................................................................. 
................................................................ 
• ........................................................... 
................................................................. 
................................................................. 

• ........................................................... 
      ................................................................. 

................................................................. 
• ........................................................... 
................................................................. 
................................................................. 
• ........................................................... 
................................................................. 
................................................................. 
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ACTIVITY 5 
 
 \^]`_3acbedgf4h�ikjmlon7h	iCb`pqhrh7sutcvxwy_ez

 
 
 

Konu     :
h�{�|?}�~	{c���0|?�=�R{=���������������

 
Method : Rol- ���0�	���g���g�'�)���������D�X���.�D����� -30) 
Roller: 

• ���0���)���N�� 	¡.¢£ �¤�¥�¦�¤�¦	¥£§�¨�����¥�©�ª.¡.�=�'« ¬�­�®�¯)°�±�²=³P´/°�µ=³�¶.³�¯H·'¸e°�¯¹³Rº�³�­	®�¯)°�±�²=³r´D»!¯�¼m½N´D»�¯�¼¾½¿	À�Á?Â!Á/Ã�ÄoÅÆÂ�Ç�ÂÉÈ	Ê�Á)À�Ë�Ì�Â.Í�À�Ë�Î�Â�Á?ÂÐÏ�Á?ÀXÑmÀ�Ì=Â�ËÆÒ¾ÓÕÔ)ÖÕÍ�ÂRÊ�À�Á?ÂÐÒ -) kutbunu temsil eder. (+) Ç�Å�Ñ.Î�Å	Ë�Í	×�Ç�ÂyÈ�Ê'Á)À0Ë�Ì=ÂPÎ�Ø'Ë�Ì0Å�Ç£Î�Å�Ù!Å�Ë�×0Ë£Ç�Å�ÑCÅ�Ú	ÅÜÛDÝRÁ)×�Í	×0Ç�ÂÐ×0Á�Ç�×�Í	×=ÞDÝ!Ë�×�Â�ÙRÀ�Ñ¾Â�Á/Ã�ß)Ù�À0Ñ.à�À
Â.Þ/ÂrÛ?Ï	Á)À�Ç�Ù�ÂPÞTÀ�Ç�Â�ÙRÍ	ÀgÍ	À0¿	×�àáÀ=Í�À�Á/Ã�Ò - ÔyÇ�Å�ÑmÎ�Å	Ë�Í�×�Ç�Â�È�Ê�Á)À�Ë�Ì=Â�â�À=Ù�À0Ë7Ç�Å�Ñ.Å�ÙR×�Á?Ý	Ñ�Ø'ã�Ù�×0Á/Ã�ä¿	ÀåÄ Ø	Ù.×0Á)×�Çæ×=Í	Ù�×0Ë�Í�Ý!Á?Ý.Ù�Ý!Á/ÃçäèÂ�é�Â!Ë�Í�ÀêÂ!Ç�ÂKÎ�Ø�Ë�Ì0Å	ÇuÎ�Å�ÙRÅ�Ë�×0ËuÇ�Å�ÑCÅ�Ù�×0Á?ÝRËëÂ.Ù�ÀXÑ�Â!àìÂ�Ë�Â
Û/×�Ê�ÙR×�Á/Ã ÄæÂ�é�Â!Ë�Í�ÀgÍ�È'Á�Ñ�Î�Ø'Ë�Ì�Å	Ç`Î�Å�Ù�Å�Ë�×�Ë�Ç�Å�ÑCÅ�Ù�×�Á?Ý�Ë�Â�ÙRÀ�Ñ¾Â�àQÂ�Ë�ÂrÛ^×=Ê�ÙR×0ÁHÃ  

• íNîCï0ð�ñ�ò#ï0ó�ôCõ2ó�örñ�÷=ö�÷	ñùø�ú�ï0ð�ñ�û�îCô�ð=ï�ü ýeþ�ÿ�� � ���������
	��
�����0ÿ���������ÿ��������������
��� ��ÿ��!#"�$�%'&�(*),+�%'$.-�/0$�1�+�2'$�/4352
)6$�%�78%�$:9
%';�)6&�%<3�=�&�>�9@?5+�2�$�2'9BA�%'$�+ %�CD)6$�+ %'$�EGFH) +07I9�J�1,J
+,2�$�/
içinden gelen boncuklardan bir tanesini alarak iletiyi devam ettirirler. 

• K4LNMPORQ'LNO'S�Q�OTQ�U5V�WXU*Y[Z]\*Y]\�ZX^�_�Q�O
Z[`�a:b ced�f�g�dih�d.jkd'g�lnm�o
p�q�o�r�s�t�p�tno
u*t6v
q o'rPt6g�w Bu vPl,xDl]yRr�o{z�d
q d�r|v5}�~,}Pq o'g�t[jko'h�o'g�w  
• �G�����'�����[�[���*�[�]�*�]�������
�'�*�]���,�,�*��� �����i���*�����'���
���0�
���������R�
���'��  ¡ �'�� ,¡ �i�� ,¡��'������'¢P£���¢P¡,��¤��¥£k��¦��'§4¨5���:©ª�
�����4¦
 0�:¦
 ���¡����« 0���� ,¡����� 6��¡ �'��¬  ­ª®[¯ ¯,°�±P²,¯ °�±8°�³

aç-gereçler: ´�µ ¶0·¹¸�º�»�º
¶ ¼�½�¾�¿�À
ÁRÂ
Ã�º�¸P¶�¼�½  
 ÄRÅnÆ
ÇÉÈ¥ÊÌËÎÍ4Ï|ÐÎÍ¥Ñ<ÍªÒ

 
Amaçlar: 

• Ó�Ô'Õ�Ö�×
Ø�Ù�Ú Û]Ü�Ô�Ý�Õ�Ô
Ú Ô'Õ�Ü5ÔÞÜ�Ô�Ý�Õ�Ô{Ø'ßPÛ6à8Û�á
Û6á|×
Ö0Õãâ
ä5Ú0å4æ�Ø'ßPÖ6çèÔ'æ æ�Ö,Ù�Ö6á
Ö
×�Ô
Ú,Ö0Õ�æ,à8Ô�ßêé  
• Ó�Ô'Õ�Öè×�Ø*Ù�Ú ÛëÜ5Ô�Ý�Õ�Ô
Ú�Ô'Õ�Ü�Ôíì
Ô�ÕîÜ5Ö0Õ�Ô'á
ïiæ�Ô�áñð�Ô
ï�Ô�áòØ�ß
Û0à8Û�áòØiâ�áPÛèÜ5Ô
Ù�Ô�Õ�Ü5Ôóä5Ú�Ü�å�ÙRå5á�åØ�ï�Û6ßPÚ�Ø'à8Ø�ßôé  

 
Yönergeler: 

10. õ Ù�Õ�Ô�á
ö
Ö�Ú�Ô�Õ|â�÷�ø*Ú Ô'Õ�Ö{Ü�Ø*Ö6Õ e merkezine dönük ä5Ú Ø
ö
Ø�ßúùkÔ'ß
Ö�Ú�Ü�Ô4Ü5Ø
Ö6Õ�Ôeä5Ú6å]ù�æ,å5Õ:å�Õ�Ú Ø'Õ�é�û¥Ø'áªâ�Ø�á
Øð�Ô*Ú Ô�á�ü�Ù�Õ�Ô�á�ö*Ö Ú�Ô�ÕNØ�Õ�ØRýDÛ�á�Ü5Ø�ß
Ö�àþÔ�ýDØ*ÿ:Ô â�Ø�Õ�Û6àß�ä�Ú�×�äRâ�åèä�Ú Ø�Õ�Ø�ßëØ�â�Ø�Õ«Ú Ø�áPÛ6Õ�é  
11. 

� ����� ð�üRÕ�Ô'Ý�Ö�ð�üRÕ�Ô'á ü5Ù�Õ�Ô'á�ö
Ö�Ö�ï�Ö6á�Ü5Ô Ö6ßPÖ×�ä�á�ö'å�ß ×�å
Ú�å�á
Ø�á ÿ Ö,Ú0à ß5å�æ�å]ý�å5á�å Ü5Ö�Ù�Ô'Õü�ÙRÕ�Ô�á
ö*Ö â
Ô Ö,Ú Ôiæ�Ö�Õ�é��Éå Ö,Ú Ôiæ�Ö0à ×
Ô
Ú Ú�Ö ø
Ø�àªØ'áØ�Õ�Ø*Ú Û0ß
Ú Ø'Õ�Û â la gönderilir. 
12. 	 Ú�Ô'æ�Ö6à ð�ü�ø*Ú Ô'à8Ú,Ô�á
Ö0Õ�é  
13. Dairenin bir yerine ampermetre rolü ä�â5á�Øiâ
Ø'á ü5Ù�Õ�Ô'á�ö�Ö â�Ô'Õ«Ú�Ô*ù�æ�Ö6Õ�Ö�Ú Ö6Õ�é�
{á�Ø ð�Ô�Ú�Ô'á��
���
������������������ � !����#" �$���%��&��'�)(+*�,.-���/%�1032

 
14. 4 � /'�5-�&�/$&768/$�9��-���/'&�:�-;6�/'�=<�!>�5-�&��#/?:.� /'�@-

A -��B��-�C#/D&�-E�)�'���B��:�<F&�G��IH@-���/%�D:.-J��-����D->HK/'�)(
 

Daire merkezine LDM NPOQM�RTSBU5VBWXTY�Z\[�]�^`_  

a�b�c�d+e�f
 

A 
+        - 

Ampermetre  

g�h�i�j\k�l
 

A 
+        - 
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15. Gönderilen kutunun içinden her seferinde m�n$opm�qFr�s�t�u>t8vxwKyDo�z{y}|�~�oB��~�� ~��.��r.����q��%��r��u�o5~�r�s#n��>�%y'o��+�@��~��8n%���.�
 

16. � � n'o5~ |�~�oT��~��>n$r�~ wKyDo�z{y ����r.�����u�o5~�r�s#n�w����8y�w�y���o�zBy'o�y%��y'o�� � n%uF~�o��u�o5~�r�s#n'r8n'r ����r�yDr��
�������%�>�5�{�'�@���%�'�)�+���.�� ��%�¢¡F£  

17. Bu durumda ki iletim 
gözlemlenir. 

 
 
 
 ¤�¥§¦1¨ª©«¨«¬®­®¬°¯±¨³²´¬µ¨·¶=¨}¸

 
Amaçlar : 

• Parale ¹»º�¼ ½�¹�¾µ¿�À�Á�Â5À�¿.ÀÃÀ>¹DÀ�Ä�Å�Â�Æ$ÄÇ¼�Ä�¾'Èx¾'É8¾'ÉÇÊT¼�ÂBÄ8¹�¾ÌË�Í�¹%¹%¼�Â«Æ'Î#¹�À�Ë�À�Â5À�ÄÏ¿.ÆDÂ5À�É�Ð ¹%À�Â5À¿.¼�½�¾�¹D¿.¾D½.¾$É�¾�¼#Ð ¾$Ä�¹%¼�È}¼�Ä�Ñ  
• ÒÔÓ�Õ5Ó#Ö%× ÖÙØ�Ó�Ú�Ö%Û�Ü.×�ÝFÕ5× Ü�×EÞ`ßFà�Ö�Ó�á7×#ÖD×�â�Þ�Õ�ã'âIÓ�â�Û'áIÛ$ä8Û'ä}å�×�ÕÌâ�ß.ÖDÜ.ÓEæ�×�Õ»Ó>ÖDÓ�äI×#çKÜ�× ÚF×�Õè�é'ê5ë�ì�í î%ë�ê5ëªïñð«òôó�õ�ì.ö�ì.ö�ì�õE÷Fø�ê�ëªè�õ ù�ú%î�è.úDù�ú$ì�ú�û�ë î�é$ê�ü�ýIë�ó�þ

 
Yönergeler : 
1. ÿ ù>ê5ë�ì�� é�îDë�ê������#îDë�ê�éÙó�õ�ê5ë·ý ë�êBó�ë��#é$ì�ë³è�øFì��.ó
	�îDõ���õ�ó
��ë�ó8é%îDè�ëEü{ë�ó
�KúDê5õ���õ#î�é'ì�è�ë«ó�õ�ê5ë	.î$ö��5ü�ö�êBö.ê�î%õ�ê�þ�����ë�ó�é%î����

 
2. � �����E÷Fø�ê5ë���é»÷FøFê5ë�ìÏø�ù>ê�ë�ì�� é éDí>é'ì�è�ëxéDó�éÌû�	Fì���ö�ó?û.ö�î'ö.ì�õ�ì �Té�î$ý ó�ö�ü�ö���ö�ì.öÏè.é%ùFë�êø�ù�ê5ë�ì��#é!��ëEé%îDë�ü{é'ê)þ

 
3. " ��ë$# ì.ö�ý�õ�ê5õ>î%ú8ø.ù>ê5ë�ì�� é�îDë�ê%�����#î�ë�ê�é�û8é'êBû8é'ê�é$ì�ëñè�øFì��.ó&	.î%õ�ê5õ�ó ó�õ�ê'�Kú�î�ú'ó8î%ú8è�ö.êBö�ê@î%õ�ê)þ

 
4. 1ve 2 num

õ�ê5õ>î%ú8ø.ù>ê5ë�ì�� é�îDë�ê ó�ë�ì�è.é%î�ë�ê�é'ì�ëª÷Fë#î%ë�ì´ó�ö�ü�ö�î%õ�ê�úDì é%í#é'ì�è.ë�ì´û�	�ì���ö�ó}õ î%úDê�îDõ�ê�þ
 

5. ( ö " ì.ö�ý�õ�ê5õ#î%ú ø�ù>ê�ë�ì��#é ÷Fë îDë�ì ó�ö�ü�ö�ì.ö�ì;éDí éDì�è.ë�ì û�é'ê û�	Fì���ö�ó õ î%úDê�þ*)ªö�ü�ö���ö+#ì�ö.ý}õ�ê5õ#î%ú8ø�ù�ê5ë�ì��#é�õ>î%ú-,.�Kú$ê�õ�è�õ�ó�é8è�éDù�ë�ê ø�ù>ê�ë�ì�� é!��ë«é%î%ë�ü{é$ê)þ
 

6. 
��é$ý}è�é}÷Fë îDë�ì ó�ö�ü�ö�ì.ö�ì éDí#é$ì�è�ë�ì û�	�ì���ö�ù�ö/# ì�ö�ýIõ�ê5õ î%ú}ø.ù>ê5ë�ì�� é õ#î%ú$ê�0

kutuyu 1 ì�ö.ý}õ�ê5õ#î%ú8ø�ù�ê5ë�ì��#é!��ë$�.ë�ê�é$ê�þ
 

7. 13254�6�786:9<;�2�=>2�78?A@�B
CDB8@E?:F�?A;�GH;�G>IDGJ9�GJ9LKM9�N:6PO�QR6SCDT�9�@E?VUWQ-X�6ZY�6:@�GR7-[.6�C\G]C\BJ@E?AX�78?X�?�^�B_7_B-@\`baV=�?A@E?�c�BJ9�F�?�9d4�KM9�F�6:@�GR786:9e;�2�=_2�7R?A@'B-9&4�K�9�F�6A@�GR78[H6fC\GWC�g�@�6�;�7RGR7_GRh�G-9�G�;�TM@�2�@\`  
 

 
 
 
 
 
 
 
 
A 
 
 
 

 

Daire merkezine i8j kmlnjEoEprqEsrtp�u�kwv>qExzy  

A 
+        - 

{:|�}�~w�:�
 

A 

1 
2 

� �
 

+ - 

�������w�:�
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8. �����E�A���J�
���-�������'�-���e���d�������H�A�>�E���E���-�]�M�����A���A�����M�E�����b����� ���8�M���r�-���R�>�-�\��� ����¡��8�f�¢�A�£ ¡��_¡��_�A��¤W¥¢�����:�b�b��¤���¦b¤ £ �R����¤-�§�  
9. ¨ ���E�A�©���b�«ª��b���>�E�z�-�'�_�R�-�§�*¬­�����-���¯®°���E�A�©�b�����������8�f�E�z�8���R�R�8�\�3®±¡²���E���©�:¦³�8¦��J��ª��¯ª��M�����������¡ £ ���8�A� £ ¡��_¡��8�:��¤-�
�R�8�A���-�.�J����¥¢�b���R���\�w´�µ�� £ �R��¶r¶r·  
10. �����'�D¤_�R¤ £ �R¤¸ªM¡��E�A�����f�E�A�����_�8���'�-�
¥D�A��¤_¥§¤¸�A���_��¤-��¤_�_¤-�\��®3¡����f�E�������_�8���Eª��º¹$»��­¼d��¡�� �A�E�f�R¤���M�E�A�����R�R���¾½��J����½��f�8��� £ ¡��_¡��R����¤J�&�R¦��-��ª���� £ ¡��E���_¤-���¿½����E�$���-�E���À�������A¡ £ �f�R¤-���_�A�\�  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 Á­Â±Ã3ÂÅÄ+ÆdÇÉÈÅÃ3Â3ÊËÃ±Â±Ì�Í§ÎHÏ�Ð�Ñ¿Ò­ÃÅÑÉÓ�Ê³Ñ¿Ò�ÑVÔ&Ñ­ÈÅÕ§Ä²Ê³Õ\Ò�Õ§È¿Ö

 × ×  
 
 

1. Ø«ÙbÚ-ÛEÜ­Ý¢Ü�Þ�ßRÚ8à�Ú�á�ß8â�Ý�ã©â�ÛEÙ�àdä�å�ÛEÜAà�æbÚRß_ÜAÛEç�ÜAàÉèSä�åMÛEÜAà�æ�Ú_é§Ú�à�Ü$ê�ÙAë�ì-ê�á�Û'í  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
2. î â�ã_â�ßRÙ�Û�ìJà&Ú_ß8ÜAã�Ú-ï.ÚJà�Ú�ð�ÙMÝ¢ßRÙAã©Ù:ÛEÙAÞHé§Ú_é'ã©Ü:ïHÜ à�Ü�é\Ù:å�ß>ì!ê�á�Û'í  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
3. Ø«ÙbÚ-ÛEÜ ïHÜ:ÛrÞ�ÜAñ�Ú8à�Ü�é§ì-Û�ãrì�ç�äMà�ò�ÞHá�ß8Ù:àdä�åMÛEÜAà�æ�Ú�à�Ü*ê�Ù�ë�ì-ê�áMÛ'í  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
4. Ø«ÙbÚ-ÛEÜ ïHÜ:ÛrÞ�ÜAñ�Ú8à�Ü�é§ì-Û�ãrì�ç�äMà�ò�ÞHä�åfÛEÜ�à�æfÚ�ó�Ü:ÛEô:Ü�Þ&ç�Ü�õ�ÛEÜbç�Ü$à�Üöê÷Ú�ãzÜAï�é§ÚRß�Ü:ç�Ü�Û  ?  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

B 

ø ø
 

+ - 
ù:ú�ûAü!ý�þRþ

 

Ampermet
re 
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5. ÿ���� �����
	�����
���
����
��
�����������
�	���� �����! �"�$#� %� � �'&�( �*)  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
6. ÿ+( ��, � �  %� � � �.-/�
��
0�1-2�
��
�� �$ 3� ��4 �5�6� -/�
7$
+�2
 & �2�8� � ��
��9�
�*)  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
7. :;� �
��
�4<
��=�2
075�>��
 �6� �?� � ������@��<� # ��
���,�� �"�0&2�3���/� �=� � � �! !� � ��� �2
���
 # �3A"���  ? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
8. B2� �?� � ������@��C� # ��
0�2,$� ���D&2���"�E� �?� � � �% %� � � � �  
D���  
0�F� � � �2 >� � � � �"�0&2�3��� �2� � ��
 # �3AG���  �
�

gözlemlenir mi? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
9. ÿ�� � � �
��
 � � � ��
�4H�>����
+I � �����2��
 # 
��  
��J-2�>�=-2�
�*�
��
K
5A ittir? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
10. LM� ��
MAG
��  �
����
 & 
��  
�AG
��N� # ��
0�2,$�  
0� � � � ��
�4H��
���
 & � �"�$#� >� �  ? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
11. LM� �*A �! %� �  %�/(� %� � � � �6� � �D&2� �8
5��
��N� # ��
0�2,$�  
0�O�2
 & ��� emsil ediyor?  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
12. LM� �*A �! %� �  %� � � � � �<� # �9
0��,5�  
��9�
�H�  
0�%�?�
�  
0�*��� � � �2 %� � � � �5�6� ��� �KPQ� �=��	 � �=4 � � � �  ? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 
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13. RTS�U�S$V!W$V�X2Y�V%V%S�U�Z�S0X/[/\�]�U9W0^�_5[ `�SDa2b!`6b/S�U?c�b�U*b%V
deS5`�b
a2V>S�^�WKZ�W�]�[!f"[
UGg  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
 
14. RTS�U�S$V!W$V�X2Y�V%V%S�U�S�Z�S5]�b%V>S�^hX�i�c!iH`�SDa/b%V%S�U9b
^2b�^NW5f�['c?V![>]�[/j8W�U�k5W0X�Z�W�l8U9W�Z�W�^�W0a2[ gösterir?  
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
15. m S�U*f"b!V%b�X/V%bnZ�i�U9S0^o[
X/[p\�]�U�W�^�_$[%Z�W�^rq/[�U9[eq2[
Usq�Y8^�_�i�Xta�W0U*[
^�Wu[�X/[Hq2Y�^2_0i�XvS5V%b�U*`"Sw^�W

Z�W$]�[3f"[�U  ? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
16. RTS�U�S$V!W$Vxq�S�]�V%by\8z5Z�W�f Z�[>U�W0^2k$V!W0U�Z�W0^{Y�V
i/f"S0^|Z�W0l�U�W�Z�W}Z�[�U9W0^2k$V>W�U�Z�W0^~q/[
U9[
^/[�^oZ�W�]8W�U9[

S0U=c?b
U9b!V!b
U*`�S�W�f*Z�W5]8W�U1Z�[�U9W0^�k0c�W�^2S�`�b!V�q/[�U1Z�W$]�[!f"[�X2V![
XNj8\8z5V%W�dHV!W0^/[
U  ? 
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 

 
 
17. Aktivitedeki rollerin gerçek olayla benzeyen, benzemeyen yönlerini listeleyin. 
 

 
BENZEYEN BENZEMEYEN 

• ........................................................... 
................................................................. 
................................................................. 
• ........................................................... 
................................................................. 
................................................................ 
• ........................................................... 
................................................................. 
................................................................. 

• ........................................................... 
      ................................................................. 

................................................................. 
• ........................................................... 
................................................................. 
................................................................. 
• ........................................................... 
................................................................. 
................................................................. 
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APPENDIX  G 
 
 
 

Table G.1 OBJECTIVE-ACTIVITY TABLE 
 

 
           
Activity 
Objective 

Activity 1 Activity 2 Activity 3 Activity 4 Activity 5 

1 *     
2 *     
3 *     
4      
5      
6      
7      
8    *  
9      
10  *    
11   *   
12      
13   *   
14   *   
15    *  
16    *  
17     * 
18     * 
19      
20      
21     * 
22     * 
23      
24      
25  *    
26  *    
27      
28      
29      
30      
31      
32      
33      
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APPENDIX H 
 

 
Table H.1 CRITERIA-ACTIVITY TABLE 

 
 

                              Activity 
    Criteria 

Act 
1 

Act 
2 

Act 
3 

Act 
4 

Act 
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 It is 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 

    Criteria 

Act 

1 

Act 

2 

Act 

3 

Act 

4 

Act 

5 

Weakening current model   *   

Sink model *     

Clashing current model  *    

Shared current model     * 

Power supply as a constant 

current source 

*  *  * 

Local and sequential 

reasoning 

   * * 

Short circuit *  *   

Parallel circuit     * 
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APPENDIX  J 
 
 

DAILY LESSON PLANS 
 
 
 
 

GÜNLÜK DERS PLANLARI 
 
 
 

• �����2�
���h�����*���J�%���2� -1 
• �����2�
���h�����*���J�%���2� -2 
• �����2�
���h�����*���J�%���2� -3 
• �����2�
���h�����*���J�%���2� -4 
• �����2�
���h�����*���J�%���2� -5 
• �����2�
���h�����*���J�%���2� -6 
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GÜNLÜK DERS PLANI-1 
 
Lesson (Ders) Fizik �O�
�D�=�2�3�����5���!�

 9 �1�5�������$���� G¡�¢
��£D�� G¤>¥1�5���3 ¦��§6¢�£0¨$©«ª  Bölüm 2- Madde ve Elektrik 
Subject (Konu) Elektrik Devreleri 
Time (Süre) 45 dk 
Prerequisite objectives (Önceki 
hedefler) 

• ¬/­'®�¯±°'²�³´¯¶µ�¯0·´¸¹· º�·±°%µ�º�·´¸»­�µ9¸»µ9¯  
• ¼1½�¾´¿ÁÀ�Â'ÃDÃ0Ä�Å>ÂNÆ0ÄÈÇ0É�Å>Ê9Ë�Ì�Â´Í±ÄGÎ<Ï%Ê9Ð!½E½0Ê�ÆDÐ�Ê�¿¹Î'Ê9Ð3¾´Ë�¾

Å%ÊQË�¾´¿¹Î�Ê9¿»Ê9½  
• Ñ/Ò'Ó�Ô±Õ'Ö�×´ÔØÔDÙ�Ú6Û0Ù9Ô0Ò
Ù9Ö3Ü´Û�Ü�Ù*ÝGÜ«ÔDÒ
Ù9Þ»Ù9Ô  

Objectives (Hedefler) 

1. Basit elektri ßØà0á�âDã3á"ä�å�æ0å�ç�è9æ�é«ê»ë'è9ê»è�ß  
2. ì/í'î�ï±ð'ñ�ò´ï¶ó�ï0ô´õ¹ô0ö0í´÷$ø3õ»ó"ù�ô�ò
ú*ò«ûØï�ó�ü�óGí�ô$ý±î�þDñ�îTö0í´õ�ó*ù�ôÿ����������	��
�����
����������������������	�������  
3. ���� ��"!$#�%�&'��(�#*)�+�&�%�,�&')���%�,-��./#���,��10-#*2�+���)�3�45��,5)�#

��(�# )�!���.���)  
4. 6'7*8:9�;$9=<�>�8�7�<@?�9�A�8�91B-7�C�?�9D?�9�A�8�9E9�;F9�G/H�C�;FH�8�I C�IJ�K�LFJ�M�K�N O�P�J�QSR  
5. T�U�V�W�UDU"X$U�Y�Z�[�X$Z�W�\ [�\�[@]_^�W�U�V�XFU�W�`*[�`�Z�a�\*b�X$Z�Y/Z�b  
6. D c�d�e�cEc�f$c=g�h�i�fFh�e�j�i�j*ilk�m*e:n�c�d�e�c"n�c�o�m�o�p�f$f$h=i�j�g/j i�j�q

k�h"r�fFh�g�hts-c�o�m$f�f$c�e�m�i�m�h�u�j�o�f$h=gvh=oxw  
7. y�c�d�e�cDc"f$c�g�h�i�f$h�e�j i�j�i{z|c=g}k�~�f$fFc�e�m*i�m�k�c"f$m�e��$g�c�oxw  

Symbols And Concepts (Semboller- 
Kavramlar) 

y�c�d�e�cDc"fFc�g�h�i�f$h=e-j i�j i@����e�c�d�f$c�e�m�d�c�k�m*e�c"fFc�o_��e�m*o}n�c�d�e�c1z-m�i�n�c
����z5��c�e�m�f$m*e5o�c�i�o�p�fFf$h�i�j*fFh�i�z-c�g}k�~�fFf ���������_�����������$�����D���"��� �	�*�$���"���� �F�������$���_�$���*�l�l�����-���$�������	�����-�*���*�����������:���*�����_�	����� �|�  

���x�� �¡"¢x£� 5¤$¥��S¦�§©¨ª¦� �«�¡"¤F¦�§F�­¬5®@¯�¡�«= �¤�°
materyalleri) 

±:²�³�²"´�µ_¶1·F²D¸�¹�·$¸�º�»*¼¾½-» ¿�¸�½�»�¹�À�¸'Á�Â�·�·$¸�¹�»�·F¸�Ã�¸�Á�Ä­·�²�Á�ºF¿-Å�Á
Æ�²�Ç�¿�²�·�²�¿�ÅS¸1½-²=º	¸�º	»

 È Á�º	Å�Ç�Å�º	²D½-»*¿�¸1½-»�¹�À�¸�Á�Â�·$·�¸�¹�»�·F¸�Ã"¸�Ál¿�²�¹�Á�·�Å�Á�¸�¿	º	É_¹�·�¸�¿
 

Devre eleman
·$¸=¿-» ¹�»�´�µ�½5º	²�¿�²�¹@·$¸�Ê�ÉË¿-¸|º�Â�Ç�¸�¿Ì¼�¸�·*¶1²�¼�²�·F²�¿�Å

 
Methods and Techniques Düz- Í�Î�ÏFÍ=Ð�Ñ�Ò/ÓËÔ�Õ�Ï -yapma 

Link (Last lesson- Today- Next lesson) Ö'×�Ø_Ù$×�Ú�Û�Ü©Ý�Þ}Úxß�à"áSâ – Bugünkü- Sonraki 
ders) 

Last lesson: ã�ä�åçæ�è�é�ê�ë�ä�ì�ê�å-í-îFê�å�ì�ê'ï­î�ê�ë�ðFå-ä�ë}ñ�ë�ò ó�ò�è�ò è©ô�ñ�ë�ò�óõ äFì�ì�ê=ð	ä�è�ä*è�ô_ö�÷_ð�ñ�è�í-ä*ø�ê"î©ù�ñ�å5ë ë�ñ=ú�å�ñ�ó�îFñ�å-ò è�ò�è@ñ�û"ò�ë�îFñ�è�ì�ò�ü�òý ê�î$ä�å5ð�ä$î�ì�ä�þ�ã�ÿ�è�ñ�ö�ñ=å-ñ"îFê�î�÷�îFñ�å�ñ�ëló/ñ"ì�ì�ê�î$ê�å�ä*è}ä$î$ê|ð�ë�ê�è�î�äFü_ä�ú�ê���������	��
���
�����������
�����
����	
�������������
����������������! �
��"�#�$��
�%�
$��� �&�	
��'���#� ��(  
Today: )+*-,�.�/�01.20-3�/�*�4�*�56*�/87�9�7�01:";�<�0�=�7$>�;�7�9	7�;�<�3�9�=�*�?1*@ 7�9#<�;A:"<#9�<�;CB�)D*�0-3�/�*-E19#FG<�9	,-<	9	<�H�F65!I ;�9�F�/�F�/8JA<�,�.�;K:�7�L�76,-M�5!=-7
g M�NA:"7�;&<	9	<�;CB6O�N�I�9�0�31/�*-4�*�56*�/2)�F!N�< :P7�9�7�01:#;�<�0�=�7C>�;�7!N�<"Q�0�F$L�F�9	I - F�R�I 02=�7�>-;&7S>�7�=�7$>-;&7G7�9�7�4�F�/�9	F�;&I�3�9�=�*�?�* @ 7�9	<�;':�<�9#<�;�B  T <�;&7�/�RD>�7UM�9�R�.�9�4�7!N�<�0�31/-*�N&*-/�F @ <�;VM�;�/�7�0�9�7G=-76?-<�/�<	9	<�;$B  
Next lesson: )U<�;WN&31/-;�F�0-<X=�7�;&N�<�4�<�5!=�7+L�3!:�F�/XN�<�E17�9XJAF�;A0�I�/�I�/Y-Z	[�\-Z�]�^!_�`�`#Z�^UaKb1c"d�e�_f`�g�^�Z�hAd�i�j�k�e�Y�Z#[�\�Z�]�^!_ l-m�n�oGp-qsrut6v�t!v�wx-y�n�z�l�{�|�n�|�}�z�}�~	t��6t����"w�zC�

 

�����6���-�����A�#�-���-���&�����X�6�X�&�W�A���1���6���6�X��������!���6�	�	 ���¡  ¢���£6¤��-����¥A¦#§-¨�§-©P¥���£S¥�£��-ª6��£���«A¬� 1��£�¥A­®£6¨¯�¨��������#�6���	 1��¡  

°G±�²&³�´�µ�¶#·�³�²�¶�´8¸�³�²&¹�º-³�·�»�³�¸-³�´�¼�´�µ�³U³�·#³�½1¾#²�¶�½2½-¿�À�´�¿�½�·�¿�²&Á	Â³�·�³�½�¾	²�¶�½�¿�½�Á�»�Á	Â1»�¿�¸-¸-³�·	³�²�¶�´�¶�·#³�¾	½�³�´�·	¶�±�¶�½�Ã�´�Ä�·#¿$²�Á�¾�³$½-²�¿�²
etmeleri istenir.  °G±�²&³�¾#»�³�´8¸-³�²&¹W¶"Å�·�³�´�¶	Å�¶�¹�Á ²�¿6¹CÁ ´�¸-¿U½1Ä�·	·	¿�´�¿�µ�¿�±�Á�ÆA¶�º�Ç�²&·	³�²�¶#Â½-Ã1´�Ä�¼1È!³�¾'¶X¶	É�³�²�¶�½-·#¶-¾�³�½�¹�¶�²�·#³�²&¶�Ê�¿6È!Á�²�·�¿�²�Ë�ÌÍ·#³$½�¾#²&¶�½8¸-³�Î-²&³³�·�³�»�¿�´�·�¿�²&Á�¶�·#³�¶	·�º�¶�·#¶�·#¿�Ï-Ã�²�¿�¾#Ä-Î�¿�²&¸�¿S½-Ä�·#·	¿�´�¿�µ6¿6±�Á�»�¿�·�È�³�»�³�·#³$²�¶
Ð�Ñ6Ò!Ó�Ô�Õ#Ñ$Ô�Ö6×�Ø1Ù�Ú1Û-Õ�ÑGÜ�Õ	Ý-Ü	Õ#Ü�Ñ�Þ1ß'Ü�à�Ü ß�á8âÍÛ�ã�Ù�á�Ô�Ý-á�Õ�á�Ô�Ü�Ð�Ñ6Ò!Ó�Ô&Õ�Ñ�Ù�Ó Ôfä
aktivitenin seri å á�Þ�Ü	Õ	æ�áSÚ-Û�Ý�Ú�Õ#Ñ�Ù�ç�Ñ!è�ÓXÜ�é�Ü�Ù�ã1ê1Ô�á�Ù�ë6Ü	Õ	á�Ô&á+ÔAØ�Õ�Õ#á�Ôã1Ù�ë�á�æ-á�Ù8æ�Ñ�ê�Ó�ß"Ó�Õ	Ó�ÔCÖ
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ì�í�î�ïfî�ð�ñ�ò1ñ�ó#ô-ð�õ'öC÷�ø"î6ð�ó	÷�ù
 

• úGû�ü&ý�þ#ÿ�ý�� � ý�ü���ý����
	��
��ÿ�� � ����������ý�����ü������6ý���� � ý�ü��Aþ"ý  ��	���ý���ý������������
��ü������
	��
 �����
��ü��!� � ý6û��"����ü$#&%'�#ý$�1þ#ü��(�
���� �ÿ� 
)����� ÿ*	�� ��� ý$þ+�,).-���þ/�$�0���(11ý2��34��ü��5���!6�ü���ÿ��
��ü� �� "����ý7��� � ��û
�����8��û�ü ý����2�,��ý�ü�ý9���1ü���ü�)21����� �þ��,��ü� "�� :�;�<�=
;�>@?2A5B
C�D2E2DF:�G�<�D$H�>�D�I�=
D$>�B�J/D$K�B IL=
D�>@?2MN=O;�<�J
>�PO<Q<�D$R
K�D�<�=,D!>�B�K�;&=
;�>�S�P">�TVU�W�>+G�C�G�K�G�R.X�K�;2=(J�PO>�Y�D&Z2B"<�=
D�I�D
yapar. 

• [ G8S�;�>�C4J�;\;&=,;�<.J�>�PO<�S�;!H�>�;2=,;$>�P�<�W�K�G0C�G�K�D7]�PO>�P
^_R�D�`�B
=OD2E2D&a�B�:�;2=
P(>/J/P,=OPO>@?  
• Tepegözde gösterilerek elektrik devreleri, basit elektrik

S�;$H�>�;
C�P�D2Z2B <�=OD�K�B">!?
Basit elektrik devresine ]�b�K�="b�<5R�D2^cD$I�S�D�K�X.>�K�;�<�=
;�>dH�;!>�I�;2=O;�>�PeP
C4J+;�K�P(>�Y2H�;�>�P,=OPO>@?

 
• f5g�h�g&i
j�k�l7g2m2j"n�o�l$k�p�l�n�g$k�p�g$qLi
g�p�j�g&m2j(n�i,g�r�j"p@s.t7u�r�iOu�nQv�g$w�g$x
x/g\l$k�i,l$p�o�l
y�z
{_w�l!p�iOl�p�zOr�o�l7l2i
l�n�x,p�z(n

o.u�|�q�l
}�z"r�z0g2m$x�j(|�j"q�jO~
o�g\o�l$k�p�l$r�z"r�n�g�h�g2i
j�o���p4��q�o�gF��i
o���|�����l2i
z(p+x�z,iOzOp@s2��� konuyla ilgili aktivite 
w�g�h�g2�2g$|�j"q�j(~7��l2i,z"p4x�z,iOzOp@s  

• ��z"p�l2i
l$n�x,p�z"n8o�l$k�p�l
}�z"r�o�l�����i"��r�g�r8l2i
l$q�g�r�iOg�p�j"r�r�l2iOl�p_��i,g���z,iOl2�2l&|�ze}���p4��iO��p@s2����r���r�iOg\z
iO��z
i
z0o�l$k�p�l
l2iOl�q�g�r�iOg�p�j��+zO��u�p+uQ��g2}�g�q�g�n5��g
}�g�q�g�n�����}4x+l$p�z
i
z(p!s  

• � l$k�p�l\l&i
l�q�g�r�i,g!p�j���l&i
zOp/x/z
i,z"p@s2�F��r�iOg�p�j(r�����p�l$k�iOl�p�zOr�l\o�l&|�z(r�zOi,z(p@s&�F��o�l$k�p�l l2iOl�q�g�r�i
g�p�j�i
g�����p�g$x,��k�g$p
��p+x�g�q�j"r�o�gF����i(��r�g�r�q�g2i(~
l�q�l2i
l�p�o�l�r�����}4x+l$p�zOi,z"p$s  

• � n�x/z"k�z"x/l$w�l7��l2m�q�l2o�l�r���r��2l\o�zOp�l�r�mFk�l\o�zOp�l�r��2z(r���iOm�u�i(q�l
}�z�n��.r���}���n�j
}�g2�&g\g2m&j"n�iOg�r�j"p!s  
• Elektrik devreleri- � l$k�p�l�l2i,l$qLg$r�iOg�p�j�zOi,l\zOi
��z,iOz�v�g&~
j p�i
g�r�g�r8�+zO��u�p�iOl�p�y.n��.r���zOm2l�p�z(n�i
z�x/l�n�}�z(p�i
l$p_��|.p�l�r��2z,iOl�p�l

o�g&|�j x+j(i,j p!s  
• � n�x/z"k�z"x/l�r�zOrQw.��r�l$p���l2i
l�p�z"r�z0zOm2l�p�l�r�n�g&|�j"x�i,g�p�o�g&|�j x/j
iOj"p�y�g!n�x/z"k�z"x+l&o�l�����p�l$k�i,z���iOg�r���|
p�l!r��2z
i
l$p�z"r�p4��i
i,l$p�z

o�g&|�j x+jOi
j"p�y�p4��i
i
l$p�z0g2m2j n�iOg�r�j p$s  
• � n�x/z"k�z"x/l���w�����i
g$r�o�j"n�x/g�r�}���r�p�g���|�p�l�r��&z
i,l$p�z"r�g�n.x+z k�z(x�l$w�i
l�z,i(��zOi,z�}���p4��i
g�p�j��2l!k�g�h�i
g�r�o�j p4qLg&i
g�p�j�z�}4x�l�r�zOp�y��r�i,g$p�g\}�u�p�lFx�g�r�j"r�j"p!s  
 

T �
���O�������F���������e�����O�
�
�L�"�  
• �7 �¡2¢$£�¤0¥�¢�¦�§4¨+¢�¤�©�ªO¢� �¢� �£�«� �¬�­
¬�®�¯$¨/°"¦�ª,¯$¨
±�¯
²�³�¬�´�µ� �£�µQ£�«� �¬�­�ªO¯\¤
ª
¤,©�£�¤�£�¬�¦4±�¯ – 2dk 
• ¶ ª,¢$£�¨,¦�¤(£�¥�¢$·�¦�¢&ª,¢�¦�¤�³�¸�ª(µ�±�¥�¢\¤
©�ª,¢� �¢2¡2¢$£Q£�«� �¬�ªO¯�¦�°�³�¢2ª,¤"¦4¨
±�¢ -1dk 
• ¹ ¯2§c¤ ¨d¢2ª
¢�£�¨�¦�¤(£�¥�¢$·�¦�¢
§�¤" �¤�¨/¯$ �°"±�ª
¯�±�¯
²�¯2º2°"£ - £�¯!»�¯2ª
°�¥�¬�¦4¬�±�¬� �¬�¯&º2°"£�ª
¯�±�¯ –2dk 
• Bir elektrik devresinde bu ªO¬� �¯&¡2¯�£�¢2ª
¢�±�¯� �ªO¯�¦�°�³�¢2ª,¤"¦+¨/¤O»�².´�¸�¦�¢$·�ª
¢�¦�¤" �¤�¯2º2° £�ª,¯$±�¯
²�ª
¯�³�«.¦�¯$¨,¬�·�¯�¦d±�¯2ª(¼
¢�±�¢
§�¤

«�ª
¯�¦�¯�£�¥�¢$·�¦�¢\¢2ª
¢�±�¯� �ª
¯�¦�°( �°�´�¸�§4¨/¢�¦+±L¢ - 5 dk 
• ¶ ª,¢$£�¨,¦�¤(£�¥�¢$·�¦�¢&ª,¢�¦�¤,²�¥�¢!·�¦�¢\¢2ªO¢�±�¯� �ª,¯�¦�°
²�¥�¤(¦�¢� �º�·�¢�¸�ªOº�µ�ª(±�¢
§�¤0¤
ª
¢7¤,ª(´�¤Oª,¤�®�¯&¼2°"¦�«�ª
¯� Q¨/¢$£�§�¤(¦�ª
¢$¦�¤0¥�¯&½�° ¨�±�¯ -1dk 
• ¹ ¯2§c¤ ¨d¢2ª
¢�£�¨�¦�¤(£�¥�¢$·�¦�¢
§�¤
²�£�¯�»�¯&ª
° - ¯2º2° £�¥�¢$· ¦�¢\¤
ª
¢7¤,ªO´�¤,ªO¤�­�¯�»�°(ª
¯2¡&¯�£�¯�£�¨�¤(·�¤(¨�¢�£�¯�½�°"¨�ª,¯$¦�°  �°�¥�¯�½�° ¨,±�¯ -1dk 
• �\½.¦�¢� �¡�¤,ªO¢�¦�¥�¢� 5­�¸. �¢�¦4´�¢2ª,¢�¦�¤" �¤0¥�¤"£�£�¯$¨+ªO¤,¡2¢�«�£�¬�±�¯2ª
¯�¦�°" �°�¤,§4¨/¢�±�¢
²�«�£�¬�±�¯2ªO¯�¦�°( �°�³�¢�£�ª
¢�±�¢ -2dk 
• ¾V£�¨/¤"·�¤"¨/¢2¥�¢F­�¢�¦�¯2ª
¯2¡2¯�£Q¸�½.¦�¢� �¡2¤Oª,¢$¦�¤" �¦�«�ª,ª
¢$¦�¤" �¤�¥�¯&½�° ¨�±�¯ –2dk 
• �\½.¦�¢� �¡�¤,ªO¢�¦�¤" 8¯�£�¨�¤(·�¤(¨�¢$­�¤�¬�­.´�¬�ª
¯�±�¯2ª
¯�¦�°" �°�§�¯&½�ª
¯�±�¯7¤,º2¤" �®�¯&¼
° ¦�ª °"£ -2dk 
• ¾V£�¨/¤"·�¤"¨/¢� �¤O �³�¢2ª,¤"¦+¨/¤,ªO¢� Q­�¸� �¢�¦4´�¢&ª
¢�¦�¥�«�½
¦�¬�ª"¨,¬0§�¬� �¥�¯7´�¢�¦�º2¢�£�ªO¢
©4¨/¤(¦�¤,ª"±�¢&§@¤" �¤0§�¯&½�ª
¯�±�¯ –5dk 
• ¾V£�¨/¤"·�¤"¨/¢$­�ª,¢7¤
ªO´�¤
ª
¤�®�¯&¼2°"¦�ª,¯� �±�°
©�£�¯&½�°O¥�°�¥�«�ª,¥�¬�¦+±�¯ -15dk 
• ¿5¤(¦�¢� �º�·�¢�¸�ªOº�µ�ª"±�¢
§�¤�£�«� �¬�§�¬� �¯7¥�¢�½�¤( �±�¢ –3dk 
• À «� �¬�ª
¯�¦�°�¨�«�»�¯!¦�ªO¯�±�¯ -4dk Á'ÂeÃ�ÄOÅ�Ã�Æ4Ç,È�É�Ê+ËVÌ2Í�Ì2Î&Ä
Ì&É�ÏeÇ
Î&Ð�Ì�Ñ  • ÒVÓ�Ô/Õ"Ö�Õ Ô+×7Ø�Ù�Ú�Û�Ú�Ü�Ý7Ü�Ý&Þ�ß Ô ßOà
Ý�ÚQÓ�Ý&Þ�ß Ô�à,Ý�á�à,Ý7Ü�×$Þ�×�á�à,×$Ú�Ü�ÕOá+â�×

Ø�Ý&Þ�à,Ý�Ú�ß"á@ã  ä�å,æ�ç�è2é2êNë4ì0é&í0å,îOî�é2è$ï  • ð'ñ,ò$ó�ô
õ�ö(ó8÷�ò$ø�õ�ò&ñ,ò�õ�ö�ó�ù�ú�û�ü�û�ú�÷�ý7ö�þ�ñ
ò$ú�ò2ÿ2ò$ó8ý&ñ"ôeó�ù�ú�û�ñ
ý�õ��� ò2ñ
ö(õ+ô�ò�ú�þ�ò�ó�öOñ  
• �5ò$ø�õ�ò\ò&ñ
ò���ý�ú�ñ,ý$õ�� ú�� � ò&ñ,ö(õ+ô�ò�ú��
	��.õ�ò@ø�ñ,ò$õ�ö"ú�ö
��ü�ò�� � ù�ñ
ñ
ò�õ�ö(ú�ö

	���ü4ô+ò�õ�ò�ú�þ�ò�ó�ö,ñ  
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GÜNLÜK DERS PLANI-2 

 
Lesson (Ders) Fizik 
Class ( �������
���  9 ������������ "!�#%$'&(��)� *#%+�,�������#-��.
&�)0/�132  Bölüm 2- Madde ve Elektrik 
Subject (Konu) 465�7'8:9�;=<>8@?A7'B�;�7C5
7�;D<�EGF�HI9GJ�K�L=<�M:7C5�NGJ�;G8�O KQP05�R'S�5>TU7%L=<�V  
Time (Süre) 45 dk 
Prerequisite objectives (Önceki 
hedefler) 

• W <>;X7%5�7'8:9
;�<>8ZY�7'B�;�7[L=<>K�Y�7\Y�7'B�;�7]7%5
7'TUJ'K�53J�;=O K�O
J%Y:5
J�K�Y0O ;^T_J'8�`  

• Devre 7%537�T_J�K�5
J�;DO>K�O>KQa:P:;D7'B�537�;D<3K�<�JCR%O>805
J�T_J�8  
• ?A7'B0;D7\7C5�7�T_J�K�5
Jb;=O K�O KQc�<3;�Y�7'B�;�7%Y:7�8�<�8
d�5�5�J�K�O>T_O�K�O�e

c0JCf�53J�T_J�g=7�80<
535
7�;D<�K�<�J%R%O>805�J'TUJ'8�`  
• ?A7'B0;D7\7C5�7�T_J�K�5
Jb;=O K�O KhLi7'TQc�H�5�5
7';�<>K�<�c�7C5�<�;G9�T_7�8�`  

Objectives (hedefler) 

• W J%Li< 9j7%537�8:9
;D<�8 Y�7'B0;D7[L=<>K�Y�7lk�HI9�J�K�L=<�M:7C5mN^J�;^80O
9�J'K�O TU5�J�T_J�8  

• 4n5
7'8
9
;�<�8QJ'8�O TUO>K�O�J%R O>805�J�T_J'8�`  
• 4n5
7'8
9
;�<�8QJ'8�O TUO>K�O K@MIP:K:S�K�SZJCR%O>805�J�T_J�8  
• o 8�O>TUepk�HI9GJ�K�L=<�M
7%5qN^J';D8rB�7sY0<>;D7�K�RtJ�;�J[L=O>K�Y0J�8�<

<�5�<
gD80<>M�<�J%RCO>8�53J�T_J�8�`  
 

Symbols And Concepts (Semboller- 
Kavramlar) FuH
9(J�K�L=<>M:7%5�NGJ�;^8�e:J�8�O Tvg=<
Y�Y07'9(<(e%B�H�5>9
TU7b9
;�7[e�JbTQk�7�;^T_7'9
;D7  
wix�y�z�{C|�}�z^~���x��������:zD�%{C~
����y6�G�Z��{%�'zD~��
materyalleri) 

Laboratuvar malzemeleri, belli bir boyutta mukavva, 
boncuklar, hortum 
 

Methods and Techniques Düz- �����
�b�����U�
�(�A���%�3�i�i�3�����0� -yapma 

Link (Last lesson- Today- Next lesson) �����:�������^ �¡G¢Q��£%¤C¥�¦ – Bugünkü- Sonraki 
ders) 

Last lesson: Bir önceki dersimizde elektrik devresinde §�¨ � ¨ �����Z©0ª'«�¬�ª-ª%�3ª��_��������¬D�>���>�Q­�®
¬�ªb«���ª'¬��
�0¯=ª�� § ������ª�¬���%°%� ±�������©:�G²  
Today: ³ ¨ ­:´
�0±:´@±:�:� ¨ � ¨0µC¨ �@¶��
������¯=� ·:ª%��¸G��¬G±��>���>�
®0�3°�´0�3�_ª[¯=�
�:��±0�>�_�>�¹·
®
�0´:�0´
�_�C°%�>±0�
���:�_�[¯=�����
© ¨0ºI¨@§ ª%�3�3¬��G�3�
�>¬'²
�»±:�G� «�� �Gª������ ¨ ·
­ ¨ ���'�0�_�[¯=� ��©����_¯��:�0¬D��¶��[�G����¯=�>·�ª���¸G��¬G±A«�ª
��±0�>�h��¬D�[¯=�>��©:��±��������
¼D±0�>·�ª]©0ª º �����
� ir. 
Next lesson: ³-�>¬X¯��:��¬���±0��©0ª�¬=¯=���_� µ ©0ª]½\¾0�À¿»�[¯=�[¯=�
�%°%� ±���������Á%��±
�G�>¬Â²C³ ¨ ·:�[¯=�'·
�
�-����­��������'±:�(��«�� �Gª ¨ ·I­ ¨ �
���0�%Á%��±
�G� ¬b²  

Ã�Ä%¤CÅ���Ä%�:�^¦�Æ��*Æ�ÇÉÈ���Ê�Ë�¤C���=Èn¡^¢Z�:Ä%¤C��£C¦�Ì:�
Í��:Î[ 3ÄC�3 
�
 �Ï  Ã�Ä%¤CÅ���Ä%�:�^¦�Æ��*Æ�Çu��Í�¤���¤%��£CÍ�¤%Ä-¡^¢Z�:Ä%¤��^Ð*¤C�
Ì:��Í��:Î% �ÄC�� ��
 �Ï  

Ñ º ¬Dª���ÁC�
�3ª�¬����Z©0ª�¬�¯X­:ª%�3�_ª%©�ª��Q®
��Á%ª-ª%�
ª�±I�(¬D�>±Z©�ª'«0¬Dª-ª ��ª'�U�'������¬D�
±0�
� ¨ �
�'¬��:�Gª'±�¬D��¬�ª'���"ª��
ª�¬D���
¯^�Gª'���>¬b²  Ñ º ¬Dª'�(�_ª��Z©:ª�¬=¯n�
¼=��ª�����¼=��¯=� ¬��%¯i� ��©��]± ¨ �3�
�����%Á%� º ��¸D��­:´
¬=�3ª�¬D�(�
±0�
� ¨ ® µ ª'�(���3°%ª�¬���±0���0��ª'±�¯=�3¬D��ª'¬=�0¾�� µ �>¬D����¬b²CÒu�
�(����¯=� ·�ª%��¸G��¬G±����0���
®0�3°�´0�3�_ª[¯=���
�3ª\�
��­0�3�
���
� § �I¬=�Â� ¨ «���¬D©0��± ¨ �
�3�����CÁ%� º ���_�%� µ ª��_ª%��ª�¬��Ó�ÔCÕ[Ö>×�Ø�Ô'×bÙ�Ú¹ÛIÜGÝ Þ�Ý ÜGß]à¹áIâ:ã0ß�×Dä�ß%Ø�ß�×DÝ(å%Ü

eksirleri ve konuyla ilgili æGÝ�ä
ç:×�Ø�ß�×uÞ�ß�Ü(ß�Û�è=Ý�×�Ø3ß�×ÉÓ0ÔCÕ[Ö�×DØ
Ôbã�Ö>×bÙ
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é�ê%ë%ìië�í�îDï
îDð
ñ�í"ò�óÂô=õ(ëCí�ð�ô=ö
 

• ÷\ø
ùDú'û(ü_ú�ýZþ:ú�ù=ÿ=ú�����������ü	�%þ
��ý��
ý�
%ú����>ù��Iý�
Cú�����þ�ú�ùiÿ^û(ú  ������ú�ý�ú�ý����:ý
������ù������������ ���
���'ù����Zþ�úCø���ý��>ù �"!#��ú��:û�ù��$������>ü	��%&����� ü'���
þ�þ0úbû(�)%+*��[û,�'ý�ÿ��$-
ú.�0/1�'ù1�����320ù���ü	���'ù�� ý���ý@ý0ú4�
�
þ+��ø+�0ý ����øIù�ú'ý�
.���
ú�ùDú\ÿ��
ù���ù�%�-��'ý�� û(�5�'ù�� ý����ú����3ú�ù3�.6���ÿ��.
.�������
��20ù���ü	���'ù��:û,�'ý�� ü7����ù �.89�Iû,��ý�ÿ��:-:ú"�;/,��ù,��� ý�� ýQý��[ÿ���������<�=���ú������3ú.
%úCø&�3ý���%+*��Iû(��ý�ÿ��:-
ú.�0/1��ù,����3ú>�����>ü?�@��þ0þ:ú'û(�0��ù��[ÿ�� ý�þ
�]ý��[ÿ��5������ùA�5�5��������2���ùDþ��>ùnÿ��
ù,���5�'ù�� -����]þ0ú'ùiÿ=ú�B���ù��5�C-
��*���ù �  
• ÷\ø
ùDú�ý�
"���3ú�ù���ý�-���ý�� û,����ù���ý�����ú��
�
ú�ù�%0ÿ��
ý0ù���*��Iû(� ý�ÿ@� -:ú.�0/,��ù,��2�ú\ú��
ú��
û
ù��������
��ü	�>ý���û(��ý���ü	�5��ù ��D��
��üE-&�
ý�=
ý�=F�G.H�I$J,K(I:J L�M)N�I)O

- P.Q R�Q OTS R K,I$U�I$K(G�N�I:N�V
W+X�V�H5S�N
Y	S�Z Q N�S4X
G P G.[.G�\�I�N�I�F�G.H�I�J(K,I$J3L  
• ]^R K,I U�I K,G�W&G4X
G P Y	G._�G�N�`�N�[.G>S R K(I$U�I$K(G W�H�G4I5H�X
I5H5I�K(G R Z�I�J�H5G�J�_�S"\ Q K Q H Q J L  
• ]^R K,I U�I K,G�N�I:N�W+`�N�G�J�X
G.H�G�J�I$N�I�I P G�J�G�N R S"\ Q K(H5S�J Q Na_
I R
R S�K)H�I�F�I$JTO�G R I5H5_
G4b R V N
Y7S.Z Q I5Z�K(G�N�I�J3L  
• c V�S R K,I U�I K,G4X&`�Z1K(G�J�I:Y?S"\ Q J�H Q R H Q b�H�_&V�\�V	I P I:N�d&V�W&X&V�H�S�Y	S>I P I�N�e P `�\&J�G�N�["I;Z�G P I�H5I:J3L  
• fhg5i
j kAl�i&k�j�m�n.g�o�j�k�g�m�p&q�r&p�o�s�t7s q�u�g5v�o�j�t	j.o�j k�g0w�s"i
o�s�m�u$k x.y>q&r&p�o�s�t	s�z�s�w�s�t	s�{hz�s�w�s�t7s�{�p�q&r&p�o�s�m�u k�{
j�m�|}
~��������.����� ���$�	�5���
�5�5���������;�
�"~�� ���	���	�.�5�������5�.�:���&�
�&�
�
�&���4�5���
�����0�������+���
�a�
���
� ���+�,���0��� ���.�0�1���1���
�"~������

nedir?” gibi sorular sorulur.  
• �^���,� ��� �,�����
�&�+���5�����
�$�&�(���7���&�����4}&~&�������.�����������a���+�,�$���:�)�����5�>���5�����5�;�����,���5�������.���������5�������:�,�	�.���������5���)�����:��������5�����4���
�����(�����$��� ���

 
• �^���,� ��� �,�����"~&� �(�5�������
�����&���,�������
���)���	�����
���>�����
���.�����A�.�.� ���5����� �����,� �1�)���������:�3�.�����A�.�����&�)��� �������
�������:�����4����� ������
���3�,�
�������+�(�������:���"�0�,���1�����������:���������������������A�����5���������5���������.���"~
�0�����,�����
�����5�5�������$�����������"�.�>���"~
�$���5�5�:� �

 
• �4 h¡£¢h¤.¥�¤�¥�¦�§5¨5©4§�¨:ª�§�¨�§�«�¤"¬.¦$­�¨5¤�®�¤�®a¯,§5ª&°�­²±,©�³�©"ª&´
¬�µ
©4ª&´�¥1±(©�­�§5¨�§$­ ¶  
 ·�¸�¹º¸5»9¼�½(¾�¿
¹À¿&»ÀÁ9¿
Â&Ã�Ä5Ã:¹ºÃ:Å

 
• Æ4Ç�È.É�Ê�Ë�Ì�É�Í�Î1Ï(É4Ë)Ð�Ñ�É�Ç�É�Ç�Ê
Ò�Ç
Ó
Ô�Ó�Õ�Ö�Ï)×:Í�Ñ5Ö�Ï�Ø	Ö�Ù&Ú
Ó�Û+Ü
Ç
Ê
Ü Ê
Ò�Ç�Ó
Ô
Ñ�Ö>Ë�Ñ�Ë5Ð�Ê�Ë�Ê�Ó
Í�Ø	Ö – 2dk 
• Ý²Ò&Ï)Ö�Ç0Î�Ë$Ô�É.Ñ�Þ,Ö�Í1Ê�×:Ç�ß�Ñ�à�Ü
Ñ�Ø	É�Î�Ë�Ê�Ò&Ç�Ó�Î�Ó�Ç�Ì�Ö4Ë)Ð�Ñ�É�Ç�É"È.É�Ê�Ò
Ñ5Ö�Ç�á�Ò�Ï,Ö�Ç�Î�Ë$Ô�É"Ñ;Þ,Ö�Í,Êhâ�É�Ö�Ê�× ØEÔ�ß+Ç�Ü�Ê�Ò+Ç�Ó�Ñ�Ö�Í�×$Ç�×

belirtme-1dk 
• Ý²Ò&Ï)Ö�Ç0Î�Ë$Ô�É.Ñ�Þ,Ö�Í1Ê�Ù�Ö�Ê�× Ø'Ð�Ë�Ì
Ì�É�Ï)Ë�Ê
Ö�â
Í�Ö�Ø7Ñ5Ö�Í�×$Ç�×
Ï(Ö�Ç�× Ø	Ñ�Ö�Ø	Ö –2dk 
• ãAä�å�æ�ç�ä�è)é�ê�ä�çìëºä�í5î�ï�ë7ï"í5ï�ç�ð�ñ
é�í5í5ä�ò�ä�ç�ä�ñhó�æ&è)ä�ò0ô�ð$õ�ï.í�ö�ä�ç1ñhê�ï>ä�ñ�÷$ë?ø
ï"ù
ï ç�ð ni ölçme, gösterme- 5 dk 
• ú²æ&è)ä�ò0ô�ð$õ�ï.í�ö,ä�ç1ñhê�ï>ä�ñ�÷$ëEõ+û�ò
ü�ð5í5ï4ð�í:ý�ð�í�ð
õ
ä�ó�÷5í�ä.þ.ä�ñ�ä�ñ+è,ð:ê�ð:è)ï�ñ�ä"ù�÷ è(í5ä�ç�÷$ò�÷�ø
ä"ù
÷ è)ë	ä -1dk 
• ÿ>ù&ç�ï�ò�þ"ð�í�ï�ç�ø
ï�ò�õ&û&ò�ï�ç1ý
ï.í5ï�ç�ð:ò�ð�ø�ð:ñ�ñ�ä�è,í�ð�þ.ï�æ�ñ�é�ë	ä.í�ä�ç�÷:ò�÷�ð5ô1è,ï�ë	ï��&æ�ñ&é�ë	ä.í5ä�ç�÷$ò�÷�å�ï�ñ�í�ï�ë	ï -2dk 
• 

� ñ�è,ð ê�ð è,ï.ø
ï�õ&ï�çAä.í�ä.þ.ä�ñ�û
ù�ç�ï�ò�þ.ð5í5ï�ç�ð0ô�ï���ë	ï��&ý
û+ç�ï3ê�í5ï�ç�ð:ò�ð0ä��"÷$ñ�í�ä�ë	ä –2dk 
• ÿ>ù&ç�ï�ò�þ"ð�í�ï�ç�ð:òaä�ñ&è(ð$ê�ð:è)ï�õ�ð�é
õ+ý&é�í�ä�ë	ä.í�ä�ç�÷:ò�÷�ô�ä"ù&í�ä�ë	ä4ð��.ð:ò���ä"î�÷ ç�í�÷$ñ -2dk 
• 

� ñ�è,ð ê�ð è,ï�ò�ð:ò�å�ï.í�ð$ç(è,ð5í5ï�ò�õ&û+ò�ï�ç�ý
ï"í�ï�çAø�æ
ù�ç1é�í:è5é0ô�é
ò�ø
ä4ý�ï�ç��.ï�ñ�í5ï�	1è)ð�ç�ð�í$ë7ï.ô@ð:ò�ð0ô�ä"ù&í�ä�ë	ä –5dk 
• 

� ñ�è,ð ê�ð è,ï�õ&í�ï�ð�í:ý�ð�í�ð
��ä"î"÷:ç�í�ä�ò�ë	÷�	Añ
ä"ù
÷:ø�÷�ø
æ
í�ø+é�ç1ë	ä -15dk 
• ú²æ&è)ä�ò0ô�ð$õ�ï.í�ö,ä�ç1ñhê�ï>ä�ñ�÷$ë�	�ð�ø�ø
ï�è,ð�ä�ç�ä�ô�÷$ò�ø�ä�ñ�ð0ð5í5ð�	�ñ�ð$õ
ï�ø�ï�ù
ð nme–3dk 
• 
^æ�ò
é�í�ä�ç�÷�è�æ�ó�ä�ç�í5ä�ë	ä -5dk �����������������������! �"� �#$�� $�&%'��#$(� *)  • 

� ñ&è,ð ê�ð$è(ï>ô�æ�ò
é�ò�ø�ä4ø�ä"ù�÷ è)÷5í5ä�ò�ñ�ä"ù&÷$è(í5ä�ç�í5ä4ø�ï"ù�ï�ç�í5ï�ò�ø�ð:ç1ë	ïô�ä"ù�í5ä�ò�÷:ç,+  -.��/���#� �01�324 $5������� �#6)  • 798!:<; ä.ô�ä�ô�÷�ñ
æ�ò
é0ô�é�ò�ø
ä>ð�	�í5ï�ò�ï.þ.ï�ñ�ñ
÷�ô�÷$ë	í�ä�ç�÷�å�ï.í5ð:ç(è,ï�ò
	�ï�ñ�ð�í  
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GÜNLÜK DERS PLANI-3 

 
Lesson (Ders) Fizik 

C =�>�?@?1A�B'CED�C�FHG  9 I D&JEK.D&L�MON&P�Q6R�D&>�M�P�AHSTD&JEK3PUD&VWR�>YX'CEG  Bölüm 2- Madde ve Elektrik 
Subject (Konu) Z\[�]6^�_�`�aE^�bc]6d�`e]$[�]*`3a'f�gUh!ikj!l�mel�menpo  
Time (Süre) 45 dk 
Prerequisite objectives (Önceki 
hedefler) 

• q l$m,a _r]�[�]6^�_�`eap^ sY]6d�`3]�meautYsY]wv
x�_Hl6t'meapyW]�[{zHl*`�^Yn
_Hl6t4n |O[ul*|}l*^  

• Z1[�]6^�_�`eap^~l6^
n |On t4n
l ��np^Y[�l6|}l*^&�  
• Z1[�]6^�_�`eap^~l6^
n |On t4n t�y���t���t���l$��nE^�[�l*|}l*^  
 

Objectives (Hedefler) 

1. � ^
nE|O��v
x�_�l*t4meaEy�]$[�zHl*`�^�d
]�s�au`3]*t4��l*`3l�menpt
sYl*^Ya
a�[ua��3^�aEy�a
^�l6dY`3l*|}l*^��  

2. bcau`3]*t4����l*^Ynp|�d
]�v
x�_Hl6t'meapyW]�[�z�l*`H^�l*`3l�menpt
sYl*^Ya
a�[ua��3^�aEy�a4��`el�zHap^
[�]����Ym�_�]*`�|}]*^'�  

3. q l$m,a _�]�[�]*^�_�`3au^�s�]6d�`�]�[u]*`3aut
sY]�g9hTi yWl�mel�menpt
n
problem çözmede uygulamak. 

 

Symbols And Concepts (Semboller- 
Kavramlar) 

gUh!i<j�l$mel�men'au��aEt4s�]U�Y]$��]*t�_�]6`eap|}[�]*`3a�d4]Ul*`�l$[�l*`3npt
sYl6^
a� l$��n t�_Hn y�n4l*tY[�l6_�l*t�_H]*^Ymeau`��
l$��np`�[�l6tY|}n���_�np`,����l6d�`el�|�[ul*`
vYx�_Hl6t'mea y�]�['z�l6`�^
��l*^Ynp|��eausYs�]6_Ha�d
]9s�aE`3]*t
�6_Hap`6�  

� D�?�KeQ$L� *K�J�V�D�>�='¡¢>�K3P�Q$J�>�=�?1AH£~¤�Q�P6K3JuM
materyalleri) 

T ]*v
]$���W��[�]9l*t
[�l6_�np|�men `el$m,n t4s�l¥^W¦4[�[�l*t
nu[�l�§�l*^�g9h!i<j!l�mel�men
l�me]6_�l6_Hn  � ^�_�apd4a _H]UmenE`3l�menpt
sYl�^�¦
[�[�l*t4nE[�l�§$l*^�|Ol$[u��]6|O]$[�]*`¨fHzHa�[u|©^�¦�_�¦4[ul*`3n��
boncuklar) q l*��npt�_�n y�n4m@l�y�n�mel�[
x�[�l*`3l*^�����m�_H]*`3]*t~[ul � xW`�l�_�¦�d
l*`.|}l�[E��]*|}]�[u]*`�a  

Methods and Techniques Düz- l*t
[�l�_Hnp|O��ª�x�[ -yapma 

Link (Last lesson- Today- Next lesson) « >�¤�=�>�D'K�C'AH£~D� �P$¬�J – Bugünkü- Sonraki 
ders) 

Last lesson: Bir önceki derste potansiyel fark ve akim 
�ea�s�]�]6_�a'a�[�]Ul*^
n |­yW�WtY�c�Y��]*`3aut4s�]9s�¦�`3¦Y[�sW¦®�  
Today: q ¦Y�W��tY^���^�x�t�¦Y|�¦��$¦Yt~gUhci<j!l�mel�menYxY[us�¦Y�W¦� ]�[�aE`H_�a�[uau`,� q ¦�^�x�t�¦�yW[�l9a�[u��a�[�a
�
l$��n `e[ul*t
l*t~z�au�W��`®_H]*v
]$������s�]
����m�_H]*`3au[�au`,� � ^Ynp|O�WvYxW_�l*t4meapy�]*[�zHl*`H^
n�d4]UsYap`e]6t4�¥l*`�l�menpt
sYl*^�a� l$��n t�_Hn y�lUsY]$��aEt
a�[u]�§�]$�Wa � ]�[uau`�_Hau[�aE`,�$b�ap`�]6t4��^
l6d�`el6|On
l��$np^
[ul*t
nE`,�  
Next lesson: Bir sonraki dersimizde iletkenlerin direncinin � l$��[�n
x�[�sW¦
��¦}z�l*^�_���`e[u]*`®d4]¥���9sYap`�]6t4��^
l6d�`el6|On�����]*`3aEt
sY]
sW¦Y`H¦4[ul�§�l*^W_�np`��  

Preparation V�F¨?�K3L&X'P$D'K3?1A3£~¤WQ�P$D& $J'¯�D° >�±�CuQ$=�C�¤�CpG  ² Q�P$³&>�Q�>�K3J�V�D´V�F�K ° P�K�P�>�  ° P�QUA3£~¤WQ�P*K3M�P$D
¯WD ° >�±$C�Q$=uC�¤�CuG  

µ �W`3]*t4§$a�[�]*`�apt~sY]*`�m���]�[u|}]�s�]*t���t
§�]�v
x�_Hl*t4meapy�]$[�zHl*`H^4��l*^�nE|
�ea�s�sY]�_HaY^
l6d�`�l*|}[�l*`3nY^�xWtY¦
[�l*`�npt
n�_�]*^W`el*`¨]�_�|}]�[�]*`�a4a�m�_�]*t
au`,�  µ �W`3]*t4§$a�[�]*`�apt�y�l��el*|}s�l¥^Yl*`e�enE[�l���_�nE^�[�l*`3nY��x�`3[u¦�^
[ul*`3nEt�t4]$[�]*`
xY[us�¦Y��¦ t�¦}sW�4�3�WtY|}]�[�]*`3a'a�m�_�]*t
au`,�  µ �W`3]6_�|}]*t~s�]*`�m\a��e[u]*t4a��ea�men `el�m@n t4s�l¥^W¦4[�[�l*t
l�§�l*��n
z�au�W��`��
�W^�xWt�¦
���$]6_Ha4a��$]*`3au^Y[�a�_H]*^Ymeau`3a4�
l$��n `3[�l*`,��gUhTikj!l�mel�menpt4n
l���n ^
[�l6|Ol$sYl
^�¦Y[�[ul*t
l�§�l$��n4[ul � xW`3l6_�¦�d
l*`.|}l�[E��]*|}]�[u]*`�aEt
a4�Yl$��np`�[ul*`��  ¶!·�¸�¹�º�»u¼9½�»u¾�½�»�½'¼*¿WÀH½ Á4½ ÀHÂUÃcº�ÄW¸
Â*Å�¾YÂ�»�Â*Å3½E¸
½4Æ
¼$Ç�È Å�»�¼*Å�É�¼*¿�ÀH½ Á4½pÀ�Â*¸
½u¸
Ê Â*Å3½'Ë Â*¿�½�»uÌYÂ�¹�ºW¾W¹4»u¼*¸�ÍO¼ Ê È
½�Î�½E¸�Ä�Ï�Å�Â*¸4Ð*½�»�Â�ÅeÂ�Å3·�»�»�Â*Å.Ä�¸YÐ�Â�Ì�Â*¸Ì�¼$Ï�È ÀHÈu»�ÈpÅ,Ñ
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Ò¨Ó�Ô�Õ@Ô*Ö�×3ØW×3Ù�Ú�Ö�Û�Ü,ÝeÞ�Ô$Ö�Ù�Ýeß
 

• à9áWâ3ã6ä�å}ã*æ~ç�ã*â�èeã¥é
ê�ëeì�ê*å}ê�ç�ê*æ�í�æ
î�ã�é4ïpâ¨íWæ4î$ã*ð
ï
ç�ã*âeè�ä�ã  ï�ëeìuã*æ
ã*æ�ð�ñ�æ�ò4ìuê*â�êóé
ê�ëeì�ô ð�ñ�ì�ê*â3ê*ð�ç�ã$á�ïpæ4ïEâ�õ*ö\ì�ã*ð�ä�â3ïuð
ê*ð�ôEå}ô�÷�ê*ð
ô å�ëeï�ç�çYã�äHï�÷�ø
ñ�ä�ê6æ'èeïEùWã�ì4ú3ê�â3ðcð
ê�ûYâ3ê*å}ì�ê�âeô æ4ôpæ�æ
ãUñ�ì�çWò
á�òYæ�ò~í�á�â ã*æYî�ï�ìuã*â�ãTè�ñ�âeê*â�÷�ù�ê*æ
ô ä�ì�ê*â3ôEæYô
é
ã*ðYì�ã*â,õ�ücô�èeê�î�êóéYò�ðYê6ûYâ3ê*å}ì�ê6âeô�ä�ê6æ4ô å�ìuê*â,õ  

• ý ê�ëeê*å}çYê�ð
ê*â�ëeôuì�ê�ë�ä�ô ð
ì�ê*â3ô'è�ñWâ�ò�æ4ìuê*â.þ�ÿ�ã*â3ïuæ
çYãUç�ò�â3ò
ìEò�â�õ���ò~è�ñ�âHò�æ4ì�ê*â�ê�ð
ê�â@ëeô
çYïpâeã6æ4ç�ïuðYì�ã*â3ï
é4ã�ìuïuâ�äHïuì�ïpâ�õ��Uïpâã�ìuã*ð�ä�âeïpð�çYã6û�âeã�èeïEæ
çYãUçYãUçYïpâ�ã*æ�å}ã�û
ê*â�å}ôuç�ôEâ���÷�èeñWâHò'è3ò�ù�ì�ê������ ý ê�èeê�èeôpæ4ê
	Yã���ï�ì�ïEâ,õ  
• Potansiyel far ðcû4ã¥ê*ð
ô å ê*â�ê�èeôpæ
çYê*ð�ï4ñ�â3ê*æ
ôpæ��
��� ý ê�èeê$è,ô ù�ìuê9ï�ìuï�ë3ðYï�èeï
ð�ò�â3òYìuò�â®û4ã�éYò�ï�ì�ï�ë3ðYï�	�â3ê�úHïuð
ìuã

gösterilir. 
• ����� ý ê$èeê�èeô'úHï�	�þ�âHþ�	�í�è�äHã*â3ï�ìuïuâ,õ  
• �¨ê*éYñ�â3ê6ä�ò�û4ê6â�åOê$ì�ÿ�ã�å�ã*ì�ã*â3ïuæ
ïYð�ò
ì�ì�ê6æ4ê*â3ê*ð���û�ñYìpä�å}ã6ä�â�ã�÷�ê*å�ø
ã*âHå}ã6ä�â�ã�÷Wê*å�øYò
ì
ûYã¥ø
ï�ì��.ê*ð
ô åO÷WøYñWä�ê*æ'èeïpù�ã�ì4ú3ê6â�ðê*â3ê�èeôpæ
çYê6ð
ï4ï�ìuï�ë3ð�ïEù�ï�	�íYè�äHã*â3ïpâ6õ  
• Bu konu �����
������������ �!�"#��$��%"'&�(*)�+-,��-�/.�0����21���3�0�4�&�����56"#�����%587%7  
•  �!�"6�%$�� "'&9�-&���&2:/;<&2=�&/,?>�,@12&
=���5A&/,�:
!��9$@5A�/;<0�"6�/,�0%;<���/,�0 5B7  
• C�D�EGF ��HI�JHI0K����&�������������L���M20%5A���/,��/,�NI&/!�����OP!@QP,@R���:2&/5A��!@����"'&/!@HI��5S>�3P5A&/,�1�����&/5I&
=@�/3�0 "60���0�587  
•  �!�"6�%$�� "'&/,@��,T�P>�,�&B5���&2��&/5���,�����:2&/5�&/,T!���3�0 "#���/5U=���3�0 "60���0�5�O��9!-"6�%$���"6&�=@&
��>P5I&9$@��� Q����/,?>�3P5�&/,�1/����&/5I�%,�5AQ�����&/5A�=���3�0 "'0���0%5�O-5AQ�����&95I���2:20 !����/,�0%5B7  
•  �!�"6�%$�� "'&V(WR��-��R����B,�=�0�!-"6�/,XH�Q�,�5��Y>�3-5A&/,�12����&/5A��,X�/!-"6�%$���"#&9����&V�����@�����
H�Q-5ZR����/5A0�12&9$��/.@���/,�=@0 5Z;<�2���/5A0���HZ"'&/,���5�OQ�,@���95��
HA+�5A&["#�/,�0�,�0 5B7  \^]�_`]�acb�d6e^f�_gf-aghcf�i-j�k�j�_`j�l

 
• m�,�12&9!���=@&/5�HZ"'&���NI��&/,@&/,�!@Q�,�R��JRTL��9"60%5A���9"�;<�JO-4�R��-+�,�!�+T!�Q�,�R �����
������N�!@�@!�R�5Z;<� – 2dk 
• noQP"6�/,KHI� ��&2�Kp'�/5'!�O��/!�0 ;qNI��=�=@&9"6��!@�9$�5I�9;r���/5A0�,�0�"#�/,�0%;<���/;<� –2dk 
• s �2Ht�%"c&2��&/!P"#5A��!�=�&9$@5A&JHI�%,���!�R�5Z;r�2O-.�Q-"6�/,KHI� ��&2�Kp'�/5Z!@0�=@&�3-�#NZ"'�%5A&/5I&B!��9!�0%;uNt��=@=�&9"6��,�=@&/!@�K=�&�3���NI��;<�

gözlemleme–2dk 
• v >�MJ��&/;qH�Q�,�R�19R<:/0�!��/,�=@&�3�&/5A��&/5�������MJ0�"'�9L�"#�JHI0�+�MJ&/5A��,�=@&��2:20 !����/;<� - 5 dk 
• Potan HI�%�-&2�KpZ�/5'!�O��/!@0%;w$�&
=���5A&/,�:
�/5A�JHI0�,@=��/!��@4��/3�0%,�"'0 ��0 C�D�EGF �JHI�2Ht0@Q����/5��/!��2:20 !����/;<� -1dk 
• C�D�EGF ��HI�JHI0K����&������������@���/.�0����212�/!��/!-"6��$��%"6&
!���3�0 "'���/5A0�,�0�=���3�0 "#;<� -1dk 
• m
3-5A&/,�1�����&/5�=�&/,T�->P,�&/5A��&2��&/5A�%,��K=@�%!�!@�9"6����12&
Q�!-R@;<�2���/5A0%,�0K��HZ"'&/;<&JOPQ�!�R@;<�2���/5A0�,�0@4�&/!���&/;<& -2dk 
•  �!�"6�%$�� "'&2=�&[�-&/5x�2���212�/!�>�3P5A&/,�12� ��&95���,T5�Q�����&/5I�%,��K=���3�0 "#;<� –2dk 
• m
3-5A&/,�1�����&/5��%,��/!�"#��$��%"6&9���@R��P��R����/;<�2���/5A0%,�0KHI��3-���/;<�
��:2�%,�L���MJ0 5���0�! -2dk 
•  �!�"6�%$�� "'&/,@��,�4�&2����56"6����&/,T�->-,�&/5Z�@&���&/5x=-Q�3P5ZR��%"�RKHAR�,�=�����&/5A:2&/!���&JNZ"6��5�����;r&2Ht�%,��*HI��3-���/;<� –5dk 
•  �!�"6�%$�� "'&9�-��&������@�����@L���M20%5����/,�;<0�NU!@��3�0�=@0�=�Q���=-R@5';<� -15dk 
• Direnç ve ölçülmesi konusuna =�&�3���,@;<& –3dk 
• y�Q�,�R����/5�0�"�Q�.��95����/;<� -3dk zx{ f�k�|cf�}Z]#~-agd'���2i-�2��k���a*h*]���_g�/l  •  �!�"'� $�� "'&
H�Q-,�R@,�=@��=@��3-0%"#0����9,?!���3�0 "'���/5A����=@&�3-&/5A��&/,�=@�%5A;<&HI��3-���/,�0%587  � ]#b-|c�2�2��dZ�K���K]�k�k#�2�9l  • C�D�E�F �2HI�JHI0@!�Q-,�RKHAR�,�=��
��NI��&/,�&212&B!�!@�9$@5A�/;<���/5I0�O!��B$�5��/;<���95x�95I��HI0�,�=��/!��*������NA!����-��4�&2����56"'&/,<NI&/!����  
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GÜNLÜK DERS PLANI-4 

 
Lesson (Ders) Fizik �
�#���8���A�����*���'�

 9 � �c���U�*�*�`�*�2�9�#�*���g�2�6���c�������*�-�6�@�����  Bölüm 2- Madde ve Elektrik 
Subject (Konu) Elektrik Devreleri-  Z¡�¢9£�¤�¢/¥�¡�¢/¦�§%¥©¨@§%¦�¢9¥�ª2§�¥�§%¥¬«@­�®�¡�¯g°@¡�¨�±�®-±

faktörler ve özdirenç 
Time (Süre) 45 dk 
Prerequisite objectives (Önceki 
hedefler) 

• ²�¤�¯%³r´¶µ�°P£'­/¥�·I§�¸-¢2¡G¹Z­9¦A¤»º�¢¼¨@§%¦A¢/¥�½¾­/¦�­J·I¯%¥�¨@­/¤�§§�¡�§�¿A¤@§%¸�§@¤@­9º�¦�­/³<­/¤KÀ  
• Á�§�¦�¢/¥�½^¤�­Bº@¦A­/³<¯%¥�¯@£#­/¥�¯%³<¡�­/³<­/¤KÀ  

Objectives (Hedefler) 

1.  '¡�¢9£�¤@¢/¥�§�¥�«�°-¸P±�´-¤@¢J·I§%£6§�´�·I¯�ª2­B¤�¡�¯�®�¯�º�¢
ª2§�¥K·I§�¥�§�¥§�¡�¢9£�¤�¢/¥�§�¥�¨@§%¦�¢/¥�ª/§�¥�¢
¢9£�¤�§�·8§%¥�§�­2½�¯�¤@¡�­/³<­/¤KÀ  
2.  '¡�¢9£�¤@¢/¥�§�¥�¨�§�¦A¢/¥�ª2§�¥@§*¢B£�¤@§�¡�¢B¸�¢/¥�¹'­/¤�£�Â�¦A¡�¢/¦A§�«�§ rbirleri ­/¦A­J·I¯%¥�¨@­Ã§�¡�§�¿�¤@§�¡�¢/¥�¨@§�¦Z³<¢/¤KÀ  

Symbols And Concepts (Semboller- 
Kavramlar) 

Á�§�¦A¢/¥�½2´�Â�ÄJ¨@§%¦A¢/¥�½[¤�­9º�¦�­/³<¡�­/¦A¯�´  §�¡�¢9£�¤@¢/¥�¡�¢/¦A§%¥<¨�§�¦A¢/¥�½2¡�¢9¦I§%¥�§�¢9£�¤�§�¡�¢9¸�¢9¥<¹'­/¤P£6Â-¦�¡�¢/¦�§*·I¯ ¦I­�¡�­/³<­  Å �c�������cÆ/�Z�����c����ÇÈ���A�2�����������'É�Ê��2�9�A���
materyalleri) 

Ë ¢/µ@¢�Ì�Â�ÄJ¡�¢
­/¥�¡�­9£#¯%³q·I¯%¦�­2·t¯ ¥�¨�­
¤�±�¡�¡�­/¥@¯�¡�­2ª2­/¤TÁ §�¦A¢/¥�½
­�·8¢8£'­9£#¯  
Methods and Techniques Düz- ­/¥�¡�­B£6¯�³r´JÍ
°�¡ -yapma 

Link (Last lesson- Today- Next lesson) Î ��Ê������K�Z�*�'É?�cÆ2��ÏK� – Bugünkü- Sonraki 
ders) 

Last lesson: Ð
§�¦SÂ�¥�ª2¢/¤@§�¨@¢/¦�·Z£'¢[µ�°J£'­/¥�·I§%¸-¢2¡*¹'­/¦'¤�´�­/¤�¯�³q¿I§�¨@¨�¢9£'§º�¢�¨@§%¦A¢/¥�½�­/¦A­J·I¯�¥�¨@­/¤�§K§�¡�§�¿A¤�§ ¸�¢
¨@¢�®�§�¥�§�¡�¨@§ZÀJÑ�Ò�ÓGÔ�­2·I­J·I¯  ­2½2¯ ¤�¡�­/¥�¨�¯'À  
 
Today: Ð^±@Ì�Õ-¥@¤�Õ�¤�°�¥�±@³?±@Ä�±@¥�§�¡�¢9£�¤�¢/¥�¡�¢9¦�§�¥�¨@§%¦�¢/¥�ª2§�¥�§%¥?«�­�®�¡�¯°@¡�¨�±@®-±�¹'­/¤�£�Â�¦A¡�¢B¦Öº�¢
Â�ÄJ¨�§�¦�¢/¥@½�°�¡�¨P±�®-±�«�¢2¡�§�¦6£6§�¡�§�¦8À�Ð^±�¤@°-¥@±-¸�¡�­§�¡�Ì@§�¡�§@×�­/ÄJ¯�¦A¡�­9¥�­/¥�Á�§�¦A¢/¥�½
¹'§�ÌPÕ�¦'ÕT£#¢/µ�¢�Ì�Â�ÄJ¨�¢�Ì�Â@·Z£6¢9¦I§�¡�§%¦BÀJÑ�Ò�ÓÔ�­J·I­J·I¯�§�¡�¢�§�¡�Ì�§�¡�§�µ@¦Z°�«�¡�¢9³u½�Â�Ä/Õ@¡�Õ�¦8À  
 
Next lesson: Bir sonraki dersimizde elektrik devrelerinde ­/¤@¯%³Ø¤�°�¥�±K·A±�Õ@ÄJ¢9¦�§�¥�¨�¢
¨-±@¦'±�¡�­2ª2­9¤-£6¯%¦8À  
 Ù �2��Úc���2���Z�����g���S�����*�*�����I���ZÉ�Ê��2���*Æ��*Û��Ü ��ÝJ��������Ê-���  Ù �2��Úc���2���Z�����g���o� Ü �[���2��Æ Ü �2���ZÉ�Ê��2�/�Z�g���Û�� Ü ��Ý2��������Ê-���  

Þ ®-¦A¢/¥�ª�§�¡�¢/¦�§�¥�¨@¢/¦�·xÌ�¢2¡�³<¢2¨�¢/¥?Â-¥�ª2¢[µ�°P£6­/¥�·I§�¸�¢�¡K¹'­/¦Z¤�´�­/¤@¯%³¿I§�¨�¨@¢8£'§�º�¢�¨@§%¦I¢9¥�½
­/¦I­2·I¯%¥�¨�­/¤�§�«�­�®-¯�¥�£#¯ ¸-¯@£#¢/¤�¦A­/¦  etmeleri 
istenir.  
 Þ ®-¦A¢9£#³<¢/¥�¨�¢/¦I·�§�¿I¡�¢/¥�§�¿I§c·I¯ ¦�­2·t¯ ¥�¨�­
¤�±�¡�¡�­/¥�­2ª2­9®�¯�¿I¢/¤�§�¡�¡�¢/¦I§�´P¤�°�¥�±Â�Ä2¢9£6§K§�½�¢/¦A§�¤�¡�§@£6¢/¤�·I§�¦�¡�¢/¦A§�×�­/ÄJ¯%¦A¡�­9¦BÀ  
 ß�à�á�â�ã�ä�å
æ�ä�ç�æ�ä�æ*å/èPé'æ ê�æ%é6ë
ìTãPí�á�ë/îZç@ë2ä�ë/îAæ�ï�å�ðJñ î�ä�å/á�ñ î�ò�å/è-é6æ%ê�æ�é#ë/á�æ�á
ó ë/îAæ*ôtë9è�æ�ä�õ�ë
â�ã-ç�â�ä�å/á�ö<å ó ñ�æ�÷2æ�á�í-ø-îAë/á�ù2æ�ä�ë/îAë
îZà@ä�ä�ë/îSí-á�ù�ë2õ@ëBáõ�å�ø�ñ é6ñ�ä�ñ�î8ú
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 ûUü2ý2þtý/ÿ�����������ÿ	��

���#ý�ÿ������
 

• ����������������� ����!��#"%$'&�(�$���$)�*$��,+��.-)�/"102�3+4�1-5��6.01�*���7!8���  0�&�(����.���96%: �*;1(<$���$#".$'&�(�= 6>:*(�$��?$�6��*�5� 0@�102�BA5CD(���6 ����026
$�6%=2��=�E�$�6.= �F&�0��*�%�B��0�E4G.:'�H$��I!�02J��)(IK8$��8696.$
L%��$���(�$��?= �1=@�>�%�M:*(��4;.�4;%�*;�+��������.-)0�(������N!?:��?$��?E'J $��.= ��(�$��?=2�.=".��6.(<���
A)O9=�!�$)-)$/"%;>6*$�L%��$���(�$��?= �H$��1= � lar.  

• P ;,�*���7!8����0<(�����6.���1(<����02���%02�����.-)02�102�,".$5� (�=%:%(�� ;*��;�K8$�6 ��+ ��(����QL.�M+�R'�%0@�����1S/6*:��%;1!�;%�*;%�>0�&�(<���1�5-)�5��0.".�)(�0@�H��0�(<0<�
A  
• T :���$��I!�02J �)(1KH$��86UL.��$�6%=2�F&�0<�%�*���H01$���$'!�=2�1� $�V�WYX[ZY$'!�$'!�=2�.$M\ + ���#�.$'!�=<(%".0<�]: ��$�� ��=*L.$���� =@�?^'E P 0<�_�5(���64����0<6�*��L%���'!�0<�%�%�/G.:4��$��I!�0@J��)(1K�$B��6>$��H����=2��=�(<=2��!�$#�%���*�5�*0�&�0<� ^'E�\%02"10�!?:��8;1(<$��QJ�+��1�5(2�H02��E*-)�
L1$�".=2�.=."%��6.(����
A  
• ` 0<�����1S/�1�5�%02�7^)E%!?:��8;.!�;*J*(<$#6*:��*;*J�$M\*0@�?0�&]J�$�G1$��
A P $�6*=@�Q���5(�(<��$)(@a ��0<� J4;*�b���)(I$���$'!�= �1�*$#�.$'!�=<(."102�_K�$B��6*(�=@(�=26

L1$��?�*=2��^  
• ` 0<�����1SM0�(<��0<(�\*0�(�0I$'!��B�H$��1�H�BG1�5\ +*R'�*�M\�+.!8�����?0�(�0@�
A ` 0@�����.S/L.�M+�R'�%0@�?���1Sc��$��.=@��= J $�G.=<(�= �
A P ;96*: �*;*J (<$�0�(<\*0�(�0

akti L10 �H�dJ*$�G%$)-)$5� =2��=<R/"1�5(�02�8��0�(<0<�
A  
• eY6 �H0 L10 �H��J��M\*�)S����)� ���,+ �.-)��VMWNXfZY$'!�$'!�=10�(���0<(�\ 0�(�0I026.0%G%��:�".(����gS5+ R�a.(<a��
A  
• hH(�����6.���.(�����02���*0@�?���%-)0@�10@�>".$5�*(<=.:*(��4;.�4;�K8$�6���+���(����QL%�M+ R'�%02�����1S#0�(��#0�(@\%0�(�0.i1$�R'=@��(�$B�1$���&���6%0�(�E�6 : �*;�0<S)���?0@6%(�0

�H��6.!�0<��(����]+*�'�?���1-)0�(������M�%$5� = �H=@(�=2�BA  
• Aktivitenin yönergelerin 010�S)���?���>6*$5�*= �H(<$��_�%$5� = ��=<(<=@�?E*$�6���02L.02���)�*�M\ + ����L%(�0.:%(�$��>+*�������.-)0�(�����0<�9��:*(�(����?0�*$5�*= ��=�(<=@�?E��8:%(<(����?01$)S)=26%(�$��1= �BA  
• eY6 �H0 L10 �H�kjl;�J \4;1(�$��1� =@64�H$��m!?:��*��$k+*�'�?���1-�0�(��B��02�m$�6 ��0@L.02���BJ (��k0�(<\*0�(<09!?:4�8;1(�$��?=�-)��L.$�G.(�$��.�%= ����$)(<$���=Y0�!8�H���%0<�?E

: �.(�$���$M!�a*���/��$��.=2�1= ��A  n �<o	��ÿqp>��rc�*os�-ÿstq�*u�v<��v@o	v@�
 

• Önceki �*���?!8�H�M0�&�(����1���>6 : �%; J4;>i.$���= ��(<$�����$'E4" ;.\ a �%6�a96%:4�%; J (�$M0�(�0�&�6%016�;%�H��$ – 2dk 
• ` 0<�����1S/".+*(@a �,a*�%�%�M0�&�(����1�)-5��696*: �*;.(�$��?=%".�)(<0<������� -1dk 
• ` 0<�����1ScL1�#+ R)�%0@�?���.S#6*$�L*�?$���(�$���=2�.=%��$��1= ��(�$���$ –5dk 
• ` 0<�����1SM0�(<��0<(�\*0�(�0.i.$5R'= �3: (�$��>����6.!702��(�����0I�%$5��= ���w$ -1dk 
• hH(�����6.���.(�����02���*0@�?���%-)0@�10@�>".$5�*(<=.:*(��4;.�4;�K8$ 6 ��+ ��(��B�30�(���0�(<\*0�(�0%J $�G.=<(�$)-)$�6>$�6���02L10 �H�c6.$5� = �H(<$���=@�%=I�*$5� = ����$ -1dk 
• ���������1-50�(<���?�*���9J�+��1���8\*�)(�����0@�101�%0@6 6%$��H(<0�-)�/: 6 ;%��$)(<$���=@�.=10�!8�H�����'E�: 6�;%��$)(�$���=2�.=%".��6.(<����� -2dk 
• eY6 �H0 L10 �H�)�*�/J����_$)(<$)-)$�6>+*�'�����1-)0�(�����02�,�8:*(�(����?0@�101�*$5� = ����$ –2dk 
• ���������1-50�(<���?0@��$�6���02L.0@����J 0.;*J4\�;.(�$���$)(<$���=@�1=1!�$5��(�$���$M0�S)0@�>i $5R'= �?(�=26 -2dk 
• eY6 �H0 L10 �H���.0@�>".�)(�02���H0�(����9J�+4�1����\*�5(����_� :*�'�8;.(@��;I!�;*�1�*$M\ ���?S)��6%(��'&8��0<��0�(2�w�)!70@�10I!�$5��(�$���$ –7dk 
• eY6 �H0 L10 �H��J�(��#0�(@\%0�(<0.i1$5R5=@��(�$�� ��=�&_6*$5�*=@�%=.�*:*(��4;%�8��$ -15dk 
• ` 0<�����1ScL1�#+*(�S�a.(2���'!�0%6%: �*;1!?;*�1$#�%���*02�%��� –3dk 
• OY: �*;1(<$���= ��: G1$��?(�$���$ -4dk x3y��*��z�� �8����ÿ	�8{�ý)u�ý2ü5��ý�ÿqtI��ü5o`ý��  • Aktivite sonunda �*$5�*= ��=�(<$��>6.$5��=2��(�$���(�$M�%���*����(����1�*0<�H���!�$5� (�$��.=@�
A  |]��p z*ü2ý2þD��}�ý5~�������ý2ü��  • hH(�����6.���.(��B��02���*0<�����.-)02�10<�9".$5�*(<=1: (���;.�';�K8$�6���+���(����QL.�+*R)�%02�����1S#0�(��#0�(@\%0�(�0I0�&�(����1��-)��696%:4�%;.(�$���=*"1�)(�0@���H���w&���6%0�(  
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GÜNLÜK DERS PLANI-5 
 
Lesson (Ders) Fizik �N���*�
�����1�<���<�8�

 9 
Unit number/n

� �	�)�8�N�I�����M�q�4���*���2�
 Bölüm 2-Madde ve Elektrik 

Subject (Konu) �����������?�@�9�9��� �����������<�.�%�d�U�%�@� - �U�<�����1 5�����?�@�w¡1�����%¢M£5¤���£�� ��£'¥��  
Time (Süre) 45 dk 
Prerequisite objectives (Önceki 
hedefler) 

• �Y�.�2�w¦m§%¨���£��I¥�� ©*�)�«ªH£��H�¬�%�­�%�2�����% ­£���£'¥��@�%�%£��.����<��®��*�@© �%�%£��%��£���£���¯  
• �U�<�����1 /�.£
�%��£����@�.� �H£B�1�2�w�<£���£���¯  

Objectives (Hedefler) 

8. ¡1�����.°.£5¤*�<�.�%���*�?�5�������*���*���*�?��£B�.�@��� �1� �,°.�@�±©4¨*�<²�H£B�.�@§��
���H�@¤*�2�1�%°1�5���2�8�������q¯  
9. ¡1�����.°.£5¤*�<�.�%���*�?�5�������*�#³.���_�%�2���B�1 ������,´*�) 5����£��.� ���2�

£�©4�.�.�%�5¤ �����%�#¨*��� ²%¤4²*�%²�£) )� �.�<£���£��q¯  
10. ¡1�����.°.£5¤*�<�.�%���*�?�5�������*�#§%¨4�H£��I¥�� © �)�Iª8£��8�%�2���*¨ ¤4�8²

¨ ��£�� ���<���%¨%��£���£��>�%�<�����  )�<���?��� £5¤*�@���*�@¤*� �1�*°1�5���<�����w����¯  
11. ¡1�����.°.£5¤*�<�.�%���*�?�5�������*���*�@�����1 5�������<�9². )��£��?�

£���£'¥��@�%�%£��.�%§.¨4�H£��.¥��@©��)�1ª�£��H�%��£����@�.�2�9��¨�§1�<£����@�.�2�1¦�*���%�����.�@�>§.¨4��£��1¥��@©��)���@�1�#�'®��@��¨%��� ²*¤�²*�%²>°%�)���2�8�������q¯  
12. ¡1�����%�.�#§.£���£)�����1°.£5¤ ���.�%���*�?�5�����?�%�#�'®��*�5¤*���_�*�@�?���%µ)�

hesaplamak 
13. ¡1�����.°.£5¤*�<�.�%���*�?�5�%�M�%�2�����1 M¥
£
©*��¥�� ¶8��£���°.£)�<£��?�2�

¥�£�© �<¥��<·]£��������@�* )£��)®7�*�5¤����3�%�2�?���1µ)�@�1�2��£��H�����2¤*�¥?¨ �*²1µB²%�*²� 5�2�%£��8��£���¯  
14. ¡1�����%�.�#§.£���£)�����1°.£5¤ ���.�%���*�?�5�����?���M���@´%�<���%§%�8¨ °.���B�	�<���

çözmek. 
Symbols And Concepts (Semboller- 
Kavramlar) �Y�.�2�w¦4§.¨'�H£��1¥��2©��)�Iª8£��H�.¦*�*�@�?���1 5¦*�'®��*�5¤*���_�%�2�����%   
¸ �q�?�?¹5ºq»��8���*���*�I¼½� �?�)¹5���*���D�8¾�¿*¹)�

tim 
materyalleri) 

�Y� ���2�.�2����¥��@��£'¥��2�.�%£/�*²%���<£��1�<��£)µ5£��,ª8�<�<�À� ²*��²1�<£��?�*�.�#°*¨ �.µ�²%�%��£��  
Laboratuvar malzemeleri (ampermetre, voltmetre, duy, 
´�Á% #�%£�©4�.£5¤ �<¦*£���§*²1��������¦4°1£�¤*��£��*���.�*£�°1�<¨%�<£����<·  

Methods and Techniques Düz- £��.��£B�H�2�w¦4Â/¨*� -yapma 

Link (Last lesson- Today- Next lesson) Ã �*¿����*�1���I�H¾,�q»)�5Ä��
– Bugünkü- Sonraki 

ders) 

Last lesson: Bir önceki derste iletkenlerin direncinin 
°%£5¤*�<�1¨ ����².¤'²�ªH£�����Å4���<���Q�1�#Å*Æ'� �<�����.µ)�2�,�.�M¨*����².¤4²�£� )�@�*��£��.�%��¯  
Today: ¢/²*´ Á �%��Á>�*¨ � ²%�,²%Æ5²%���)�<���������@�,�%�B�%���)�������2�1�*��£��%�@�
¨*��� ²%¤4²9�.���@�%�%�.��¥��2���%£#��®����
©*�)µ)��¤*�<���@ÆM°.�)���@�H����� ir. 
Next lesson: Bir sonraki dersimizde paralel devrede 
£��*�@�w¦*� �<�����. )���B���2�>§1£���£)���)�%°1£5¤���£��*��£'¥�� �1�#�*��¥�£M�%��� ����*¨��%².��£����.��®������1�5µ)���4�H�@�B¯  

Ç ¹)�5È��*¹)� �8���*�	�*�_�?��ºq�I�5�I�?���8¾�¿�¹)�5�q»5�IÉ �
Ê � Ë'�<¹5����¿ �2�  Ç ¹)�5È��*¹)� �8���*�	�*�±� Ê �c���)�*» Ê �)¹M�8¾�¿�¹)���8�s�5�
É � Ê � Ë)��¹5�<��¿��@�  

Ì ¤4�?���1µ����<�����2���%���?¥��5´*�)�@���)�*���,Å nce seri ve paralel devrede 
£��*�@�b�%�#§%¨���£��I¥��2© �)�1ª�£B���*�@�>�%£'¥����1�%£5¤ �<�<�%�@¤ �*�%¨��%²1¥�²%�%�%££���£'®8���2�H�w£c© £�§*��£)��£����.��¥8�����1�2�
¯  Ì ¤4�?�����������*���?¥���®��<���1��®��q¥�� ��£5¥
� �1�*£#��²1����£��.£)µ)£�¤ �%�*¨��%²,Å*Æ5���H��� 5�����<�.�<�*�H���.¥��@���������.³1£�Æ'�@����£��
¯�¡1�����*�1�/§1£B��£5���)�I�%�
�%���)�*��£��%�2���@�
� £5¤*�@�<��£'¥��%�����#���<´*�����1��£�°%¨ ��£���² �1£��?�*£/� ²1�<��£��%£)µ)£�¤*� �w£5�<Æ'�����5�������Í%Î5Ï'Ð@Ñ�Ò�ÎBÑ�Ó5ÔUÕ�Ö%×�Ø*Ò<Î�Ù<Ò�Ú*Ù�Ò�Ù1Î�Û�Ü�Ù2Ý1Ù ÜHÞNß�Ø4à Ö.Þ�Ñ�Ú*Þ)Ò<Þ�Ñ�Ù%Í.Î5Ï'Ð2Ñ?Ò<Î�Ö1Ð Ñ7á
Î�Û4ÜHÙ Ý1Ù@Ü�Þ�Ö.Ù@Ö�â�Þ�Ñ�Ùqã�Þ�Û.Ù�Ò�ä%Þc×*Ø4Ú ×.Ò�Î�Ö å�Î'â�ÐIÙ<æ)Ù@Ö�à�ç�Ñ�Þ�Ö.è)Ù�Ò�Þ�Ñ�ÞÑ8Õ%Ò<Ò�Þ�Ñ]à4Ö1è)Þ5ä%Þ�Ö�ä*Î5ç Ð Ü�Ð�Ò<Ð2ÑBÓ
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é_ê)ë)ì7ë�í�î�ï�î�ð�ñ*í	ò�ó
ô�õ�ë5í�ð�ô�ö
 

• ÷�ø4ù?ú�û�ü�ú�ý�þ*ú�ù?ÿ�ú�����������ü	�)þ
��ý�� ý�
)ú����@ù���ý�
5ú����Iþ*ú�ù�ÿ8û�ú  �����<ú�ý.ú ý����4ý�������ù���������������������ù ���,þ*ú5ø!�@ý��<ù#"  
• $���þ*ú�ù�ÿ8û�ú�ú%��ú��4û�ù����>þ%ú'&%ù�ú(��ú�ù �2ý1þ*ú)�*���2ü+��� ý!�Iÿ��*ý���,��2ù����.-!�*/������(
(��ø!��0������
� ý!�%ý
�%ý1���
������ÿ�� ü�þ��������ú�ý%ú(
)ú5ø!���.ú(���2ù�û2�����<ù#"  
• 3�������ù ��û��!&���ù±ü4�%��5'ú�üwú%��ú�ù��<ý%þ%ú�ý�-6��ù���ù ����ý�������ù �*�����'ÿ��2û7���<ù_þ*ú*&%ù�ú��!�%ù2�����*ù'"%$��,þ%ú'&%ù�ú*- ú8���
�7��ü1/
������9���
(�

eklenir. Devred ú����7�Bü	/%ú�ù8ü�ú�û�ù�úMþ%ú5ø ú�ù����6�
�*ý�� ù*"6:�� ý*ù �8��ü�/�������ú�ù�þ%ú�ý����@ù��<ý.ú�&
���2û�ü�ú�û�ù?ú�����ø!����ý��2ù 0&��
�@û�ü�ú�û�ù�ú�ý��@ý�,
�*ÿ8ûHú�ù�þ
��ø!�Iþ ú5ø*ú�ù.���*- þ*ú)þ
�����@ù#"(;���<��Nÿ � ý*ù���þ
��ø ú�ù���ü�/�����ú����5ø!����ý��@ù#"%;��@ø*ú�ù.�6�
� ý��*ù*"�$��1�����þ ú5ø*ú�ù=����ù �������(�8û>�@ù������2ù#"($��������1þ*ú5ø*ú�ù��2ý>û��6/�����ü	� ý�� ý,ý.ú*-!��&%ú�ù�þ!��ø6�qÿ ��ù2���?�%ù#"  
• ;Uú*&%ù�ú)þ*ú8�!������� ý,ú(��ú*� û�ù ���1�'���@ü	� ý�� ý�þ
�@ù?ú�ý�9(��ú�ù�@A��ü�/
������ú�ùAB=C!5'ú�ù��<ý.þ%ú�ý>ý��'ÿ����1þ���ø
���<þ��@ø!��,
�!5���ú�ü4��ú�ý��@ù 0��ü�/%ú�ù�ü�úBû�ù�ú�ý��@ý�,!�%ÿ�û�ú�ù�þ��@ø
�1þ%ú�ø*ú�ù�þ%ú����2ù_þ%ú�ø
�������������D&���ù±ü	�@þ�� ùFE�0*ÿ � ù2�1ÿ��
-!���8� ø4ù?ú�ý�
(���<ú�ù �@ý�,%ú�ý.ú(����ú�ü�ú-!��/*ü	�'ÿ�����ÿ8ûHú�ý��2ù*"  
• G � û>�?&��2û�ú*-�ú8,*ú(9�ü�ú)þ*ú�ý���ý�
)úNÿ�ú�ù ������ø!���1þ*ú*&%ù�ú(�<ú�ù�þ%ú8����� ü+&1ú�/��'û2��ý1ÿ��?-*ú�� H2��ù2���@ý9ý��'ÿ����1þ���ø!���<þ��2ø
��(9(� ������ý�� ù#"  
• I ��ú*��û�ù ���,þ*ú*&*ù?ú%��ú�ù��@ý.þ%ú8�����2üJ���<ú)����,
�������
� ý!���
5'ú�û��K��9)ú�ù �?�����%û�ú��1ÿ��2ù��<ú�ù.�*ø4ù?ú�ý�
(����ú�ù?úMþ��5ø6�2û������ ù#"  
• G � û>�?&��2û�ú�ý��<ý�-L��ý1ú�ù , ú(��ú�ù �2ý��K��9)ú�ù�ú�ý����5ø6�2û�����ù_þ
�5ø!� û>�����2ù�0
�'� û>�?&��2ûHú5þ%ú�,!��ù?ú*&�����������ý��*ø'ù�úBý�
(����ú�ù��2ý,ùA�
����ú�ù �þ!�5ø
� û2�����2ù 0�ùA������ú�ù �K�(9(� ������ý�� ù*"  
• Akt ��&��@û�úNMO9%�(������ü4�)ÿ��2ý��2ý ÿ�ú�ù �cþ*ú*&%ù�ú(�<ú�ù���úP����,!�����Q���<ÿ�ü4�R�
-6,6������ý.þ��?��û2�Bý ÿ � ý*ù��S�*ø4ù�ú�ý�
(����ú�ù��<ýT����û>�?&��@û�ú*-!��ú����,
������ÿ � ù2������ù��K
5ú*&��*/�����ý1þ!�@ùHü	�(���Bù�����ÿ8û�ú�ý��2ù�0!�4ý�����ù ��ÿ�C*ù�ú/û���ý��2ý��@ù#"  Ucð�V	ð�íXW>ò>Ycï
Vsï�íPZqï
[6\<õ�\�VS\@ö

 
• ÷Mý�
)ú*���Iþ%ú�ù?ÿ8ûHú������<ú�ý.ú�ý���� ý!�
-���<���û>�2ù�����û�ü	��06�
��,6C ý
�
C��!� ý
�
-!���)�������������
�*ù8ü	� – 2dk 
• I ��ú*��û�ù ���,þ*ú*&*ù?ú%��ú�ù��@ý.þ%ú8�����2ü]������C ü�C*ý%þ%ú8�����<ú�ý1ú(
5ú����
��ý�������ù �
�1ú(���<ù�û�ü�ú -1dk 
• $��2ù�ÿ�ú�ù �����5ø
���Iú���ú���û�ù����,þ ú*&%ù�ú'ÿ����
� ù���ù �*�1���
�@ü+&%ú�/���û���ý1ÿF�?- ú(��H2��ùA�,þ
�5ø!����� ü	�2ý�� ý�,
�%ÿ�û�ú�ù����2ü�ú'ÿ�� - 5 dk 
• I ��ú*��û�ù ���,þ*ú*&*ù?ú%��ú�ù��@ý.þ%ú8�����2üJ���<ú)����,
������<��%5�� ù.������ý>û�ú��.ÿ��@ù���ú�ù��Iþ��5ø6� û�ü4� -1dk 
• :.ú�ù������5ø!���.þ%ú*&*ù ú(�<ú�ù ��ú)����,
������-6��/������(
%��������û>�?&��@û�ú�����ø!�2û����Bù�� ý��.þ���ø
� û�ü	� -1dk 
• ÷�ø4ù?ú�ý�
����<ú�ù�þ*ú�ýD-!�4ý1ú�ùA,*ú(��ú�ù��2ý��Iþ��?�
�
��û2����
)ú��!�6�%ü	�(����ù��2ý�����ÿ8û�ú�ü�ú�06�!�!�%ü	�(����ù��@ý����.ú�����ú�ü�ú -2dk 
• G � û>�?&��2û�ú)þ*ú�-�ú�ù��(���(
(�����*ø4ù�ú�ý�
(����ú�ù �2ý,ù��!����ú�ù��2ý��1þ
�5ø
� û�ü	� –2dk 
• ÷�ø4ù?ú�ý�
����<ú�ù��2ý1��� û���&��@û�ú*-
���
-L,!������ü	�(����ù��2ý��1ÿ��5ø!����ü	�8��9(�2ý�<��%5�� ù����?� -2dk 
• G � û>�?&��2û�ú�ý��<ý��%ú(���2ùHû>���<ú�ý�-6��ý1ú�ùA,%ú%��ú�ù_þ!�*ø'ù����2û��Iÿ�� ý1þ
�8,*ú�ù�9)ú����<ú��8û>�@ù����2ü	ú5ÿ#�2ý��Iÿ��5ø!����ü	� –7dk 
• G � û>�?&��2û�ú*-6��ú8����,�������<��%5(�2ù�����ý*ü	�������5ø!�<þ��.þ
�!��þ6�%ùHü	� -15dk 
• :.ú�ù������5ø!���.þ%ú*&*ù?ú%��ú�ù ��ú8����,�������,%ú�ý1ú(����ú�ü�ú�-!��/����2üS�5ÿ���0!�4ù8ý1ú��,ÿ oru çözülmesi -3dk 
• ^_� ý!������ù � û��!/��Bù�����ü	� -4dk `Qa�ï*õ�bqï î8ð�ñ ísò2cYë([ ë)ê5õ�ë5íXZ�ð�ê%Vsë�ö  • G � û>�?&�� ûHúMÿ � ý
�%ý.þ��Mþ��5ø6� û>������ý��
�5ø!� û2����ù����Mþ%ú5ø�ú�ù���ú�ý.þ��2ù8ü�úÿ��5ø6����ý��2ù#"  

• Konuyla ilgili örnek soru çözülür. d_ð�W!bqê)ë)ìDòAeIë%fIð�õ<õ�ë)ê�ö  --------------------------------------------- 
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GÜNLÜK DERS PLANI-6 
 
Lesson (Ders) Fizik gih�j
k#kQl�m�n�o7n�pAq

 9 r o7s�t.oXuKvSwXx(y*z�oXj
vSx(l>{_o7s�t�x8oX|6z�j�}Kn�q
 Bölüm 2- Madde ve Elektrik 

Subject (Konu) ~Q���*�6��� ��� �D�*�����(�������?���
� �D���?� -Dirençlerin Paralel ����� � � ��� ��� �  
Time (Süre) 45 dk 
Prerequisite objectives (Önceki 
hedefler) 

• �_���?�4�����6� � � � � �
�(�]� � �2���������?���'��� � � ��� ����� � ������������
���!��� � ��� � � � �7�  
• �D����������� � ��� � �	�����
� � �����	� � � � �7�  
• � ������� �%� ���1�
�*�����(�������������#����� � ���?�	�?��� �+���?���6�
���� � �����	�#���2� � �?�������%���?�A���	���X�  
• � �����K� �%� �������*�!���(�������
�� ��������?���*���*������¡��(����� � ��� �	���� �L������� � ���������
���!� � �
��� � �(� ��� � � � �X�  
• � �����N� ��� ���¢���#�����(���*� �
� ���L� � � � ���6�(�£� � �2��� �¤�
� � �A��!� � �!�>��������� � � � �������������(�������8� �*� ������� � � ���
���(�����>���	�*�7�  

Objectives (Hedefler) 

15. ¥ � � � ������� �%� �������*�
� �%���8�(�����6��� �?� � �
���	� ���?�1� � �A������6�
��� � ����¦����*�!�*� �����
��� �����(�������8� �%� ������� � �?���� �(� ��� � � � �X�  
16. ¥ � � � ������� �%� �������*�
� �%�������6��� � �J�(���*�6��� ��� � ���?�	�?��� �

her kolda yer
� � � �������
� � �����
��� �����(���*� �8§)¨_©� � ���!���
� � ¡
ªL���8� �*� ������� � �?���
���(�����>���	���K�  

17. ¥ � � � ������� �%� �������*�
� �%���� ����=� � � � ���%���!����� � �����K� � ����6� � � � � �
�(��� � ���
��� � �6������� � �������������!� � ���!�� �(� ��� � � � �X�  
18. � ����������� � � � ������� �%� �������*�
� �%����� ���������
� � �����
��� ����«(�

hesaplamak. 
19. ¥ � � � ������� �%� �������*�
� �%���8���?� ����� ��� �!� � ��¬2� � �1� � � � � �?���� �!� � ��­ � �>�������
� � �(�F�
� � ���R���?� �*��«(��� � ¦ � ����� � �?���

belirtmek. 
20. � ����������� � � � �����7�
�*�����(��������� � ������������������� � ��� � ����� � ������)�
�*�!���������1�(�����6������� � ��� �	���L���L� � � � ���!�%�K� � �2�_��������
� � ���R�!��������«(� � � ��� �?��� � ����¡
���
�!��� � �K�  
21. ® � ��� �!�*�
� �*�6� � �(�?��� � � � �7�  
22. ® � ��� �!�*�
� �*�6���8����¡����������A� blemler çözmek. 
23. ® � �������?�����'�
� �(���*� ���)����¡!�������
���6�������	���*�R��ª
¦%�	���  

Symbols And Concepts (Semboller- 
Kavramlar) �_���?�4�L����� � � � �?�6�(�K� � �2���
�
��� �����%�
�����
� � �*�����?�������  

¯ oXk t y%uX°�tAs�|
o7j
hK±�j!t x(y%s�j
h�k²lA³1´
y(x't s�v
materyalleri) 

�_�!�>�?���?�>� � ��� ��� �?��� � �
����� � ����� � « � ���A�����]�!�
����� � � �
�����
�!��«������ � r 
Laboratuvar malzemeleri (ampermetre, voltmetre, duy, 
¡6µ���� � �L� �%� ��� � �1�
�������*���L� ��� � � �
����� � ������� � ����­  

Methods and Techniques Düz-
� ��� � �2�?�4�L¶��
� -yapma 

Link (Last lesson- Today- Next lesson) · j
´6h�j
o�t�nKl2³�oX°(x%¸7s
– Bugünkü- Sonraki 

ders) 

Last lesson: Bir önceki ders�>� � �����7�
�*�!���%��� � ��� �P��!���������%��������� � ������� �%� � � �
� ��� ���������*���
�2�  
Today: 

� �
¡!µ!���6µ��
�!�!������¦%���1�(�����6�����������'�����(���*���?���
� � ������
���!� � ���6� � � � �����7�
�*�!���(�
� � ��� �P�6�����������(����� ����� � � � ���(�� �%� � � ��� ��� �
������� ��� �
�*�������
�6�
��� � �����������������#�  
Next lesson: Bir sonraki dersimizde elektrik devrelerinin ���������!�'�2�����L��� � �	�����������(«(�*�!�>���#�  
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¹Rº(»%¼7½
º(½!¾A¿�À
ÁSÀ
Â�Ã ¾�ÄXÅK»%ÁK¾ ÃQÆAÇ	È6º(»%ÁXÉ%¿KÊ!ÁËX½!Ì�Í�º%Î�Í�È!Í?Ï  ¹Rº(»%¼7½
º(½!¾A¿�À
ÁSÀ
Â=¾�ËX»�¾�»(½
É%Ë7»(º8ÆAÇ	È6º(»�¾AÐP»%ÁÊ!Á7Ë7½!Ì(Í�º%Î�Í�È6Í�Ï  

Ñ)ÒLÓ Ô�Õ�Ö�×�Ø�Ô�Ó�×?Õ1Ù�Ô�Ó Ú�Ô8Û
Ô(Ø?Ü4Ô%Ù�Ô�Õ�Ý6Õ�Ö(Ô8Ú�Ô�Ó ×�Þ�Ô�ß�à�Ó�à(Ø�Ô%Ø7Ù
Ô*Þ
Ó Ô(Ù!Ôà�á
â�Ü+Þ�Ô�ß�ã6ä�à�ÕKÚ�×?å!Ô(Ø�æ�à'Ó�á
â�Õ�Õ�à�Ú�â�Ø�Ù�à%Ò!â�Ø�Ù�â�Ò!â
á�ã6Õ�ç�Ú�ç�Õ�Ù�àà�Ó�à�èAä>â?Ó2Ü4à å6à�ß�Ü	à(Ø�à�Ó â�×�ÚAä2Ô�Õ�×�Ó'é
 Ñ)ÒLÓ Ô*ä�Ü	Ô�Õ1Ù
Ô�Ó ÚQ×�è�Ø�Ô�Õ�×�è�×XÚ�â Ó�à%Ú#â Õ�Ù
à�á6ç�Ø�Ø�à�Õ�à(Ö(à�Ò!â�á
ã6Õ�ç�Ý
ê%Ô*ä2××�ë%Ô�Ó�×�á�Ø�×
ä2Ô�á�Ú�×�Ó�Ø�Ô�Ó�×�ì�à*ê�â�Ó�Ø�à�Ó#é6í�Ô*Ó�×
Þ�Ô�ß�à'Ó�à%Ø�Ô(ØKÙ�Ô#Þ�Ó�Ô(Ù
Ô)à�á�â?Ü	â�ÕÙ!à%Ò
â�Ø�Ü	à�Ú�â�×�Ø�Ô�×�Ø�Û
×�Ø�×�Ø�à�î�ã!Ó�à*ä�ç
Þ�à�Ó�Ù�à�á!ç�Ø�Ø�à'Õ�à(Ö%à%Ò
â!Ü	à(Ø�ê�Ô*Ü4Ô%Ø�Ô�Ó�×ì�à%ê�â�Ó�Ø�à'Ó*é%ïDã6Õ�ç6å
Ø�à)×�Ø�Û
×�Ø�×�à�á6ä>×?Þ�× ä2Ôið)åLÝ!Õ�Ô�Ó�Û
Ô(Ø�Ô�Ó�×�ì�à%ê�â?Ó Ø�à�Õ�â ÓFñ

 à�áLä2× Þ�×�ä�Ô�Õ�×�Õ	Ú�Ô�Ó�×Xè�Ô*á�×�Ø�Ù�Ô�ç
åLÛ!ç�Ø�à�Õ!Ü	à�Ú�âK×�ë(×�Õ1Ý6Ò6Ó�Ô�Õ�Ö(×�Ø�Ô�Ó�ÔÓAã�Ø�Ø�Ô�Ó.ÝLÕ�Ö(Ô%Ù�Ô�Õ1Ù
à%Ò!â ä>â�Ø�â?Ó'é
 

 ¹�º(»(ÃF»�Á7¾�½6¾�¿�À
ÁSÆ>ò#ó�Î�»%Á7¿�ó�Ï
 

• 
Ñ)ÒLÓ Ô*ä�Ü	Ô�Õ1Ù
Ô�Ó Ú�Ô�î�à�è�Ø�à�Ü	à(Ù
à�Õ�Ý!Õ�Ö(Ô�î�×�Ó�Ý6Õ�Ö%Ô�á�×KÙ
Ô�Ó�ÚAä�Ô

 
×�è�Ø�Ô�Õ�Ô�Õ�á�ã!Õ!ç�Ø�à�Ó�à�î�à�è�Ø�â?á�ã�Ø�à'Ó�à*á�Ù
Ô%Ò
×?Õ�×�Ó'é

 
• ô ç1Ù
Ô�Ó�ÚAä�Ô)Ô%Ø�Ô�áLä�Ó�×�á�Ù�Ô'Þ�Ó�Ô(Ø�Ô*Ó ×?Õ�Ù
Ô)à*á�â?Ü+á�ã!Õ!çKÚ�ç
Õ�à�Û�×?Ó�×�è.å!à*ß�â�Ø�à(Ö à%Ò6â�ñ�î�ç�á�ã6Õ�ç!Õ�ç
Õ1×�á�×�á
â�Ú�â?Ü	Ù
à×�è�Ø�Ô�Õ�Ô(Ö(Ô%Ò!×�î�Ô(Ø�×?Ó>ä2×�Ø�×�Ó#é

 
• õ à�î�ã6Ó à*ä�ç!Þ�à*Ó=Ü4à%Ø�ê�Ô*Ü4Ô%Ø�Ô�Ó�×�Õ�Ù�Ô*Õ�å6à�Ó�à�Ó Ø�à�Õ�â�Ø�à�Ó à*á�î�à�Ú�×?ä7î�×�Ó�Ù
Ô*Þ�Ó�Ô�á!ç�Ó2ç�Ø�ç
Ó'é ô ç�Ù�Ô'Þ�Ó�Ô*å!Ô8×�á
×7à*Ü1ß
ç�Øî�×�Ó2î�×�Ó ×?Õ�Ô�ß�à�Ó�à(Ø�Ô(Ø�î�à%Ò!Ø�à*Õ�â?Ó'é�ö�Ô*Þ!Ó Ô(Ù�Ô'á�×�ì�Ô�Ó�à*Ü1ß
ç�Ø�Ù�Ô*á�×�à�Ü�ß�Ô*ÓAÜ	Ô*ä�Ó Ô8Ù�Ô�Ò!Ô�Ó�Ø�Ô*Ó ×�ã6á!ç�Õ
ç
Ó'é

Ampullerden ì�Ô�Ó�ì�à�Õ
Û�×�î�×?Ó ×�Õ�Ô�î�à*Ò
Ø�à'Õ�à Õ�Þ�ã
Ø?ä�Ü4Ô'ä�Ó�Ô�Õ�×�Õ�Û!Ý�ÚAä2Ô�Ó�Ù�×�Ò
×�Ù�Ô�Ò
Ô�Ó.ãLá
ç
Õ�ç
Ó'é
 

• 
öDÔ*Þ�Ó�Ô(Ù
Ô8ã!Ø�ç�è�à�Õ�Ô(Ø�Ô�á6ä�Ó�×�á�à�á
â�Ü	â?Õ�â?Õ1Ù
×�Ó Ô�Õ�ë�Ø�Ô�Ó�÷2à�Ü�ß
ç�Ø�Ø�Ô�ÓAø=ù
ê�Ô*Ó�×?Õ�Ù
Ô�Õ�Õ�à%Ú�â�Ø�Ù�à%Ò!â�Ø�Ù�â�Ò6â�Û6Ý
ê(Ø�Ô�Ü	Ø�Ô�Õ�×?ÓFñà�Ü�ß�Ô�Ó�Ü	Ô'ä�Ó�Ô�Õ�×�Õ�Û!Ý�Ú�ä>Ô�Ó�Ù�×�Ò
×�Ù�Ô�Ò
Ô�Ó�Ù�Ô�î�×?Ó�Ù�Ô�Ò
×�è�×�á�Ø�×�áDÞ�à�Ó=Ü	â�Ù�â ÓFú�ñ
Ú ã!Ó2ç�Ú�ç
å!Ø�à8Ý!ÒLÓ Ô�Õ�Ö(×�Ø�Ô�Ó ×�Õ�Û�Ô�Õ�Ô(Ø�Ø�Ô�Ü	Ôå!à�ß
Ü	à�Ú�â�×�ÚAä2Ô*Õ�×?Ó*é

 
• Aktiviteye ge

ë�Ü	Ô(Ù
Ô�Õ�Ý6Õ�Ö(ÔiÚ�Ô*Ó ×�î�à%Ò!Ø�â�Ù
Ô*Þ�Ó�Ô(Ø�Ô�Ó�Ù�Ô8à�á�â Ü+Þ�Ô�ß�ã�ä2à�Õ�Ú�×?å6Ô(Ø7æ2à�Ó2á�â?Õ�Õ�à�Ú�â�Ø7Ù
à%Ò6â�Ø�Ù
â�Ò!âà(ë(â á�Ø�à�Õ�â Ó#é
 

• û à�Ó à(Ø�Ô%Ø�î�à%Ò
Ø�â�Ù�×�Ó�Ô�Õ�ë(Ø�Ô�Ó Ù
Ô)à*á�â?Üüè�×�Ù�Ù
Ô*ä�×7Ù
×�Ó Ô�Õ�ë(Ø�Ô*Ó ×�Õ�Ù�Ô%Ò!Ô�Ó�Ø�Ô�Ó�×�Õ�Ô�î�à�á�â�Ø�à'Ó�à�áiä>Ô�Ó�Ú.ã6Ó à�Õ
ä�â�Ø�â�ã
Ø�à�Ó�à�á�Ù
à%Ò!â�Ø�â?Ó'éïiù�ë�ù6á1Ù
Ô%Ò6Ô�Ó�Ø�×�Ù�×�Ó Ô�Õ�Ö(Ô�î�ùLå6ù!á�à�á�â?ÜJÙ
à%Ò!â�Ø�â Ó*é%ý�Ô*Ó�×�á
×7à�Ü�ß
ç�Ø�Ù�Ô8Ù�Ô�Þ�ã
Ø�ä�Ü Ô*ä�Ó Ô8Ù�Ô�Ò!Ô�Ó�×KÔ�è�×?äþÙ�Ô�Ò!Ô�Ó�×Û!Ý�ÚAä2Ô�Ó�×?ÓRÚFãLÕ�ç�Ö�ç
Õ�à�Þ�à�Ó â�Ø�â�Ó#é
 

• 
ïDâ�Ú�à)Ù
Ô*Þ
Ó Ô�ã�Ø�à*å!â
á�â�Ú�à(Ö(à)à%ë(â�á
Ø�à�Õ�â?Ó ñ
Ø�à�î
ã!Ó�à*ä�ç!Þ�à'Ó.Ü4à%Ø�ê�Ô*Ü4Ô%Ø�Ô�Ó�×?å6Ø�Ô�á�â�Ú�à8Ù�Ô'Þ
Ó Ô�á6ç�Ó2ç�Ø�ç�Ó ñ
Ú�ã6Õ�ç�ë�ä>à�Ó>ä2â�è�â�Ø�â Ó'é

 
• ÿ Ø�Ô*á6ä�Ó ×�á�Ù
Ô*Þ
Ó Ô%Ø�Ô�Ó�×�Õ�Ù�Ô8à�á�â?ÜJ×�Ø�Ô)×�Ø�Û
×�Ø�×�á
ã!Õ!ç�Ý
ê�Ô*ä�×K×�ë(Ô�Ó ×?á�Ø�×�ä�Ô�á�Ú�×?Ó�Ø�Ô�Ó.Ý
ÒLÓ Ô*Õ�Ö(×�Ø�Ô*Ó Ô8Ù�à%Ò6â?ä�â�Ø�â Ó#é

 
• Aktivitenin yö

Õ�Ô�Ó Û!Ô(Ø�Ô�Ó ×?Õ�×K×�ë(Ô�Ó�Ô�Õ�á�à%Ò6â?ä�Ø�à�Ó�Ù
à%Ò!â ä>â�Ø�â?Ó�ñ6à�á!ä>×?Þ�×?ä2Ô%Ù�Ô�Û!Ý6Ó Ô*Þ�Ø�×�ã
Ø�à�Õ�Ý
Ò�Ó�Ô'Õ�Ö(×�Ø�Ô*Ó�×?Õ�ÓAã
Ø�Ø�Ô*Ó ×Ù!à%Ò
â ä2â�Ø�â?Ó ñ6ÓAã�Ø�Ø�Ô*Ó ×Kà(ë(â á�Ø�à�Õ�â Ó*é
 

• � á!ä>×?Þ�×?ä>Ô)ð�ë(à(Ø�â�è�Ü	à�Ú�â?Õ�â?Õ�ß�à�Ó�à(Ø�Ô(Ø�Ù�Ô*Þ
Ó�Ô(Ø�Ô'Ó�Ø�Ô8×�Ø�Û�×�Ø�×
á�â�Ú�Ü	â
ç!å6Û!ç�Ø�à*Õ�Ù
â?á!ä>à�Õ�Ú ã!Õ
Ó à�Ý
Ò�Ó Ô*Õ�Ö(×�Ø�Ô�Ó�×�Õ1à�áLä2× Þ�× ä2Ô*å6Ø�Ô×�Ø�Û
×�Ø�×7Ú ã!Ó2ç�Ø�à�Ó�âKÖ%Ô*Þ�à*ß�Ø�à�Õ�Ù!â�Ó2Ü	à(Ø�à'Ó�â�×�ÚAä�Ô�Õ�×?Ó ñ6ã6Õ�Ø�à�Ó�àiÚ�ù!Ó Ô�ä>à*Õ�â�Õ�â�Ó#é
 ��¿�ÐS¿�Á���Æ���½
ÐP½6ÁPÅX½
È6Í�Î�Í�ÐSÍ�Ï
 

• 
Ñ8Õ�Ö(Ô*á�×KÙ�Ô�Ó ÚAä2Ô�×�è�Ø�Ô�Õ�Ô�Õ�á�ã!Õ!ç
å�ç�ì�à*ä>â?Ó�Ø�à*ä�Ü	à�ñ6î
ç�Û6ù!Õ
á
ù�á!ã!Õ
ç
å!Ø�à)×�Ø�×�è�á�×�á
ç
ÓAÜ	à

– 2dk 
• ô ×?Ó.ß�à�Ó�à(Ø�Ô(Ø�î�à%Ò6Ø�â�Ô(Ø�Ô�á!ä�Ó�×?á�Ù�Ô*Þ!Ó�Ô(Ú�×�á!ç�Ó�à�Ó�à�á�à�á�â Ü+Þ�Ô�ß�ãLä2à�Õ�Ú�×�å6Ô(Ø�æ�à�Ó2á�Ù�à*Ò
â�Ø�â?Ü	â�Õ�â�Õ�Û6Ý�ÚAä2Ô'Ó�×�Ø�Ü	Ô�Ú�×

- 5dk 
• 

ïDâ�Ú�à)Ù
Ô*Þ
Ó Ô�ã�Ø�à*å!â Õ�â�Õ�Û6Ý�ÚAä2Ô'Ó�×�Ø�Ü	Ô�Ú�×
-2dk 

• ÿ Ø�Ô*á6ä�Ó ×�á�Ù
Ô*Þ
Ó Ô%Ø�Ô�Ó�×�Õ�Ù�Ô8à�á�â?ÜJ×�Ø�Ô)×�Ø�Û
×�Ø�×�ì�à%ê�â Ó.ã�Ø�à*Õ�ä�Ô�á�Ú�×�Ó�Ø�Ô�Ó�×KÙ�à%Ò6â ä�Ü4à
-1dk 

• û à�Ó à(Ø�Ô%Ø�î�à%Ò
Ø�â�Ù�Ô*Þ!Ó�Ô�Ø�Ô�Ó�Ø�Ô8×�Ø�Û
×�Ø�×�å!à�ß�â�Ø�à(Ö(à�á�à�á6ä>×?Þ�×?ä>Ô�á
à%Ò
â ä2Ø�à�Ó�â�Õ�âKÙ
à%Ò!â ä�Ü	à
-1dk 

• 
Ñ)ÒLÓ Ô�Õ�Ö�×�Ø�Ô�Ó�Ù
Ô�ÕDå!ÝLÕ�Ô�ÓAÛ
Ô(Ø�Ô�Ó�×?Õ�×KÙ�×?á
á
à*ä2Ø�×�Ö(Ô�ã!á6ç�Ü	à(Ø�à�Ó�â?Õ�â�×�ÚAä>Ô�Ü	Ô�ñ6ã!á!ç�Ü	à(Ø�à�Ó�â�Õ�â�î�Ô�á�Ø�Ô�Ü	Ô

-1dk 
• Aktivitede yer alacak ö

Ò6Ó�Ô�Õ�Ö(×�Ø�Ô�Ó�×�Õ�Ó�ã
Ø�Ø�Ô�Ó ×�Õ�×�Ù�à%Ò!â ä�Ü4à
–1dk 

• 
Ñ)ÒLÓ Ô�Õ�Ö�×�Ø�Ô�Ó�×?Õ1à�á!ä�×�Þ�×�ä�Ô*å
×�ç
åLÛ!ç�Ø�à�Ü	à(Ø�à�Ó�â?Õ�â�Ú�à%Ò!Ø�à�Ü	à8×�ë(×?Õ�ì�à%ê�â Ó�Ø�â?á

-2dk 
• � á!ä>×?Þ�×?ä>Ô�Õ�×�Õ�î�Ô(Ø�×?Ó2ä>×�Ø�Ô�Õ�å6Ý6Õ�Ô�ÓAÛ�Ô%Ø�Ô�Ó�Ù!ã
Ò�Ó�ç�Ø?ä�çKÚ�ç!Õ�Ù
à8Û
Ô�Ó�ë(Ô�á�Ø�Ô�èAä>×�Ó�×�Ø?ÜSÔ%Ú#×?Õ�×KÚ�à%Ò!Ø�à�Ü	à

–5dk 
• � á!ä>×?Þ�×?ä>Ô*å6Ø�Ô8×�Ø�Û�×�Ø�×�ì�à%ê(â?Ó�Ø�à�Õ
Ü	â�è�á�à%Ò!â�Ù�â�Ù
ã!Ø�Ù6ç�Ó2Ü	à

-12dk 
• û à�Ó à(Ø�Ô%Ø�ñ!Ú#Ô'Ó�×�î�à%Ò
Ø�â�Ù
Ô

vrelerle ilgili örnek sorular çözülmesi -11dk 
• 

ï_ã!Õ!ç�Ø�à�Ó â!ä�ã!ß�à'Ó�Ø�à�Ü	à
-2dk ���7½
Î�ÄX½!¾A¿�À!ÁPÆ
	_»(È!»(º%Î�»%ÁXÅ7¿�º%ÐP»�Ï  • � á!ä>×?Þ�× ä2Ô8Ú ã!Õ
ç�Õ�Ù�à8Ù�à%Ò6â ä>â�Ø�à*Õ�á
à%Ò!â ä2Ø�à�Ó�Ø�à8Ù�Ô%Ò6Ô�Ó�Ø�Ô�Õ�Ù�×?ÓAÜ	ÔÚ�à%Ò6Ø�à�Õ�â?Ó#é

 
• 

ïDâ�Ú�à)Ù
Ô*Þ
Ó Ô�ñ
Ú�Ô�Ó�×�Þ�Ô�ß�à�Ó�à(Ø�Ô(Ø�î�à%Ò!Ø�â�Ù�Ô*Þ
Ó�Ô(Ø�Ô�Ó�Ø�Ô)×�Ø�Û�×�Ø�×
örnek sorular çözülür. ��¿��!ÄXº(»(Ã²Æ�
K»��K¿�Î�Î�»(º*Ï  ---------------------------------- 
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APPENDIX K 
 
 

HANDOUTS ��������������������� �!���������  "$#&%�'(%*),+
).-�#0/21435+6387:9�;<%>=@?BAC#&%D#696)E+�1:)</89�)FA:#0%>9�).G�+�#@%>#696#@72;<%H;EI4;FA8#@%�J8)K9@;<LMAC;�18N(/53:9@38%HO*;P?BA8;PO*#&+�AC#&%�).96)<1Q+R%>#@1
J4)ES8%>)PO*#M).96J8)T).J8#@9�#&%EU�VD)ES8%>).J5)2I('(1XWC;<%>)<18)E+
#!S:;<%HO*;YJ4)ES8%>)Z18;<7:;.9�=0J8= %EU�VD)ES8%>)ZA:#@%�I

erinden kesilirse yük W8;<%*)E18)E+�#[J(38%
35%EU<"�3\J434%�38L�J4;]J5)ES8%>)];�^.=&1(+
= %_U
 

 `!a*bEcRb.d.e&fge6h6bEc�i:b<fjc
b�h6k5bKl8h&m[n�cRm5a>k4m8oQmTb.h�b<iQcRa>e@i8p*b.h$q�h6q<f:r0fTp*b<a>s:bPp�ctb�h6b<i(cRa�l4f8h�q<a>qFm4u(v(mCh6q�k8r&o5r�i4m5w(wCbEc
b.h@b<i4c6aHlQfCh6q<a>rte@h�bEc6i:b<fZc
b<h$x5yPb<a>e@f:k8b{z

- |D}5~4��~5�5�R�<������|�}5~4�R�8���5�E���0�H�0�,�B�D�E�4�*���8�K�:�0���<}5�0���8�&~[�>�M~[���6~8���C��� u 
�<}5�0���&�2�(�(�8�5�4�5�g���@�E��}8�<�2�
�.���5�P�E�*�&�C�5��� - |!�Q�5}5���E�H�0�T�:�<�>�<}:�E�R�@�8���P� �t�(�Q�C�5���5���4~5�(~2�4�<�:�t����|�}4~5�6~8�4�
�E�g� -) 
}4~4�R~5�C�$�5�4�(�
~M�5�6�4~8�Q~�}:�E�8~8�����8�6�0���������0�_�  
  �¡�¢¤£�¥�£�¦�§�¢!¡�¦�¨�£ª©D¢!£$«C¡�¬�¨�£T¨�£�© ¢!£g£�¥�£�­Y® ¬�¥ª®D¢!¯

 °�±�²E³(´�µH¶0³M·5²E¸5µH²�±�²<µ>¶0¹:²]º�²P»*¶0´R±�¶C¼<½�¼.º.±@¼<µH±6¼$¾:¼�¿(±�¼<¹:¼<¹�À4µH²E´R².ºPÁ4·8¶&µ*²<¹8ºPÁ4¼<½MÂC²<µ
½�²E´�µH².Á
 voltmetre, anahtar, ampul Ã ±6¼<½M¾:¼�ÄÆÅ8¶0¾C¶C¼<µ>¼.º.±6¼<µ>¼]².±@²<³4´6µH¶0³M·8²E¸4µH²PÇ*¶[²�±�²<½�¼<¹8±�¼EµHÈ:·8²E¹C¶0µ_É�°�±�²E³4´�µ>¶0³\·4²E¸8µ>².±6²<µ>¶@¹8·8²�¾8Ê\².±@²<½�¼<¹C±6¼<µ>È&¹

µ>²PÇ*¶0½�±6²<µH¶0¹C¶Cº.¶0Ë�½�²<³DÌ4²<µ>¶@¹:²$¾5ÊM².±�²E½F¼E¹C±@¼<µ*È ¹�Ç*²<½M¾:Í4±�±6²Eµ*¶8³4ÊC±6±6¼<¹8È6±6È&µ,É
 Î

Üreteç: ÏªÐ6ÑEÒ4Ó6Ô*Õ&Ò×Ö5ÑEØ8Ô>ÑPÙ*Õ&ÚCÖ5ÑÛÒ5Ü:Ð6Ð6Ý<ÚCÞ0Ð�Ý<ÚàßCÕ@ÐRá�ÝEÒ4â4ã\â8Ð6Ý_Ó�ä4ÔHáFå:ÝEÓ�ÝEÔ
æ(ÝPá�ç4â8èéÒ5Ý æ(Ú8Ý�ê5Þ�ç8Õ&åCÕëÑ�Ð6Ñ<Ò(ÓRÔ>Õ0Ò
Ò:Ý_æQÚCÝEÒ8Ð6Ý<ÔHÞ ÚCÝtÖ8ÑEÚCÕ&ÔEì  
 
 
 í

Ampermetre: î$Õ0ÔKÑ.Ð�ÑEÒ4Ó6ÔHÕ0ÒïÖ5ÑEØ4Ô*Ñ.Ù�Õ&ÚCÖ5Ñ<Úðç8Ñ�è.Ñ<ÚïÝ<Ò8Þ&ãòñ*Õ6Ö8Ö5ÑEÓ�Õ0ÚCÕDä5Ð�è<ã�ÑEæ(Ñ2æ4ÝEÔHÝEæ(Ý<ÚéÕ0Ò8ÕDÜCè.Ð&Ü¤å:Õ@Ô�ÝEÔHÝ�èEÓ
Þ Ô_ìó ã\ß:Ñ<Ô
ã�ÑEÓRÔ>Ñ.Ð6Ñ<ÔôÖ8Ñ_Ø5ÔHÑEæ4Ñ]Ù*Ñ<Ô>Õ:å:Ý�ê5Ð@Ý<Ú:Þ&Ô_ì  
 
 
 í

Voltmetre: î$Õ0Ô�Ö8Ñ,Ø8Ô>Ñ Ñ�Ð6Ñ<ã�Ý<Ú:Þ0Ú8Þ0Ú�Ü:è.Ð�Ý<Ô>Þ�Ý<Ô>ÝPÙ*Þ&Ú:Ö8Ý!õ5Ð@Ü:ñ,Ý_ÚFß:õPÓ
Ý<ÚCÙ*Õ&æ5Ñ<Ð÷ö>Ý<Ô
Ò8Þ&ÚCÞ[ä lçmeye yarayan iki uçlu ø<ù>ø.úEû�ü&ù,ý.þ�ÿ��&û����Eû�ù������<ù
	5ÿ(û�ø���
�� �������
ø<ù��:ü����@ú���������������������ø�����ø�	:ø<ù>ø��������:ø� !��ø��8ü0ù,ý  
 
 "

Direnç: # �0ù$�������(ûRù%�&�(')�+*5ù��,
��&��')�-�����Eû����������<ù%���.���/��
����<ù��/���10)�Qù��2�����3�4ûRù%�/� ø��5ü&��ü/�:ø10!��
�û��_ù�')�&�����<ù��4�5!6�7/8�9�:<;)=&6%>�?�@<;)>�?�=/6+A,BC6D?�>�9)=/?FE�G�:�H�I 6KJ!:�7�L�M�=&?�NO8)MPG�=/6Q>�7�>�H!R�6�=&H ;)>+S)6�>,T�=&?�;�>�:�H)I&M�I/?VU)>�@�=XW�=/?�>
çok az direnç gösterirken; krom- ?�=�H�>�7<:�7�:,W�I/M�I�:�H�I MYI ?ZU�>�@�=�W�=&?�>[H�:+6�W�I�@�5�H]\D:�4,7�:[;�=&6%>�?�@U)^)TDR�>�6%>�6%>�H_;�>+S)6�>3N�>`G�:�9�7�:+?�;�I&H)7�:�6%I&?�;�:YI�T�I/?�I/6�7�:�63A�ab8)?�7�:�6%;�:�?c;�=�6%>�?�=�d�=e>�?fG)L�NOL�Hg5�7�:�?gH�6D5�M -?�=&H�>�7F:�7�:,W�I MYI�>�?�@�5!H`I�T�I/?�;�I�9!I/?�;�:C>�7�>3H�R�6�=/H�7�=�:�7�>+RX7�>�6%;�>C;�=/6%>�? @hRi>�7�=�5�7�:�6%:�HjH�8�7�7�:�?�I�7�I 6+A  
 k

Anahtar: l >+S�6%>�;)>�?gU)>�@�>�?f:3H�I&M�I
=�TDR�>�;)=�9�=&M�=�4�:�?�;�:mH�>,T�=�n[=�TDRi>�;)=�9!=�M�=�4�:�?�;�:mRX>�H)6%:�6h:+H�I/MoS�>+6�=�7&M�>,T�=&?�=T�:�9!7�:+N�:+?_;�>3S�6%>`>�7�>+MY:+?�I&;�I/63A�pm?�:�q�Ri:+6<=�7�>`;�>+S)6%>�;�>+?c:�H�I MrU)>�@�M�>,T�=eT�:+9)7�:3?�I&6�T�:VG�8f;�8)6D8)M�;�::�?�:�q)RX:�6sH�:�n�:�7�I�;)I/6t;)>�6%=�4)A  
 
 k

Ampul: Elektrik devrele 6%=&?�;�>u5�7�8�WK:+?->�7�>�H�R�6�=&Ho>�?�>�6 vK=XT�=YG�:,W%H):u>�?�>+6 v�=�7�>+6�>u@�>3S)6�=�7�>�G�=�7�=/63AVBC6�?�>�9�=&?:�M�n)8�7h>�7�>�H!R�6%=�Hw>�?�>�6 v�=XT�=/?�=�I�W�I/Hw>�?�>+6 v�=XT�=�?�>f@�>xS�=�6%=/6+AypzM�n�8�7�L{;�>3S�6%>+N�>[G�:�9�7�:�M�:�H!R�:|H�5�7�:+N)7�I/H5�7/M�:,T�I�:�@�I�T�I ?�;):�?`=&H�=�8�@�7�8`;O8)N!7�:�6sH�8�7�7�:�?�I�7�:�G�=�7�=&63A  
 
 

 l =&6�>�?�@�J!n�5!RX:�?�T�=/N�>�7�\D:�6DHzS�><:�H�I/M1W�=�;�;�>+R�=/?�=&?�U�^�TDR }�~%������������}b���&~��&����}�~%�%�  
Büyüklük  Direnç ( R ) Potansiyel Fark ( V) �m���&�2���������+�����
���  
Birimi Ohm ( Ω ) Volt ( V)  Amper ( A ) 
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 �m�K�m�b�z�Z�z�]�����<�m�b���h���
 

 �e�� +¡�¢�£�¤/¡2¥�¡�¦/§�¦�§� +¢i¥����� +£�¨) $©� �£%ª� ,©D¢g ��� �¡O¢X£D«�¬���¥�£�¦/¬P­�¥�£% �¡� +¢i¤[©�«!¬�®�¯�®2«���®�°�®)£x±²�e�� �¡!¢X£D«�¬���¥+£�¦ ¬2ª�®
­�¥�£� +¡� +¢i¤-ª�¥�³,¦1¤��� x¢ ¡� +¬��� �£%¨� ´¡�«���¥+µ�¶·ª�¥�³,¦1¤��� x¢X¡� �¬��� �£%¨� ¸³�«�£%¨�®)£+±º¹]¥�¨)¨� ��� �£%¤�¬»©� �£�ª� ,©D¢¼ ��� 3¡�¢�£%«!¬���¥�£%¦&¬
­�¥�£� +¡� +¢i�� �£�¤/¬� 1½!¾�©D¢X �£�¨�¤&¡��� +£�¤_ª�®r½�¿)À���¿�¡ÂÁ� +µ)¥·¡�«)��¥+µ���¦&¡Â§�¥�¨�¨) ��� +£�¤&¬Ã ��� �¡O¢X£%¤�¡�©� ��{¨)¤�£% �¬�À��� +£�¤&¬�¤cª� ���¤�£%�� +£+±
�Ä�� +¡!¢�£%«!¬�¤&Å)¤/¬Z¢X �§� ��<Æ�¥�£%À�¥���¥�£%¦²«���¥�¬Ç¨)¤�£% �¬�À��� �£�À�«!¡Z¡!¿�À+¿)¡]«���¨�®)¡���¥+£�¦/¬�¨�¥�¬È¿�³, 3£��� �£%¤�¬� [µ)¥�³�¦ �&§�¥�³�±QÉz �Å) 3£��� �£
¿)³� �£%�� �£%¤�¬�¨� |¡�¤h£% �¬)¡���¤<°� �£%¤&¢X�� +£��� [½)¾)©D¢� �£%¤���¤�£x±sÊz �£z£� +¬�¡Ëª�¤/£j£%¥�¡)¥�§�¥[¡�¥+£K°�¦&��¦&¡{½) ���¤&£3±sÌÍ®{£%¥�¡�¥+§Y��¥�£j¥,°�¥�Å�¦&¨�¥+¡�¤
tabloda görülmektedir. 

 

 

 

Renkler 1. Halka 2. Halka 3. Halka 4. Halka 
Siyah 0 0 100  
Kahverengi  1 1 101  Î ¦/£�§|¦/³,¦

 2 2 102  
Turuncu 3 3 103  Ï ¥�£%¦

 4 4 104  Ð  ,°�¤��
 5 5 105  

Mavi  6 6 106  
Mor 7 7 107  
Gri  8 8 108  
Beyaz  9 9 109  Ñ �/¢�¦ ¬

    - %5 ,+%5 Ò ¿)§�¿�°
    -%10 ,+%10 

 
 ÓKÔhÕbÖÍ×`ÕhØ²ÔbÕhÙ²ÓKØºÚÍÛVÜ�ÔÍÝÍÞ`Ôbß²àjÜ�àºáâÛj×�Öbã�ÙzÔÍÕbÙ�äzÕ]ãVå]ßmÓKÙmÕÍØjæ

 
 çFè�éDê�ë�ì)í�è�î)î�ï�ë�ï�é�î�ï3ðVñ!è�ò�ì�ë&í�ì�ótô�ë�ïxõXê�ï�ð�ë�ï�é%ô�ð`è�ê)ì&í�èCö!÷�øDõXï�é�î)ô�ù�ô�î ô�é%ï�ð�ú�ë�ï�étû%è3é%ê)ë�ì&î�ì&éxü�ýDë�ï+õXê)ï�ð�ë�ï�étè+ñ,ð�ìí�è�î�î�ï�î)ï�ðjñ�è�ò�ì�ë&í�ì�óQþ)ë�ø�è�ÿ�ô�ë�ï�ÿ�þ!ñ!ë�è�é�ì��Oê�ï,ø�ô õ�ë�ï�é%ô � ï²ø�ì � è�ê�ë�ì/ê�ë�è�é�ì�î�ï�ù!ôXóDõXô�ê)ú�ï<î)ô�é%ï�ð�ú�ë�ï�éQî�ï<î)ï�ù�ô�ó�ô�éxü  � ë�ï+ê�õ�é�ô/ê`è+ê�ì/íYì ð�èhê�è�é�ó�ì�ö)÷)ø�õXï�é%ô�ë�ï�ð���þ�é%ë���ù)èCî�ô/é%ï�ð�úCî�ï+ð�ô�éxü
	jô/é�ï+ð�ú��Çô�ë�ï�ö�÷�øDõiï�é%ô�ë�ô&é3ü�
hô&é�ô&í�ô����)í
(Ω) 

Bir iletkenin direnci; 
• 

ý�ë�ï+õ�ê ï�ð�ô&ð � ô/ð�ø�ô�ð�ï��i÷��,î�ô/é�ï+ð � ô&ð�ï��sÿ�è�ù!ë�ì�þ�ë���ò`î�þ�ù!é���þ�é%è�ð�õiì�ë�ì�î�ì&éxü  
• 

ý�ë�ï+õ�ê�ï�ð�ô&ð����
��ð�ë���ù���ô�ë�ï<î�þ)ù,é���þOé�è3ð)õiì�ë�ì&î�ì é+ü
 

• 
ý�ë�ï+õ�ê�ï�ð�ô&ðVê�ï,ø�ô/õâè�ë�è�ð�ì�ô�ë�ïhõiï�é�øQþ�é%è�ð�õiì�ë�ì�î)ì&éxü

 
• � ì � è+ê�ë�ì ê�ë�è�í�è�î�î�ï+ð�ô&ð � ô�ð�ø�ô/ð�ï�ö)÷!é�ï��)î�þ�ùOé��jñ�èCî�èbõiï�é�øQþOé�è3ð)õiì�ë�ì�þ)ë�è�é%è�ê�î�ï�ù�ôXó�ô/é+ü  

 
l 

R= ρρ . 
   S 
 

Büyüklük Birimi 
Direnç ( R ) Ohm ( Ω ) 

Boy  ( l ) Metre ( m ) �! #"%$�&('�)�'+*-,/.10/2
 Metrekare  ( m2 ) 

Özdirenç  ( ρ ) Ohm.metre ( Ω.m ) 
 
 

l   iletkenin boyu 
ρ   iletkenin öz direnci 
S   iletkenin kesiti 
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3!46587:9�;1<6=>3@?@ACB%D@EGFIHJ3!KL4/5NMLEIOLB8KPEQ?LRS3!K�3�A-58?PO�3!46BUTU3@V�58?@=G5UW�</X/7YD�3�A�3�A�5%Z
 

 [�\@]�^�_8^`^+acb�dfe�gihj^+k�_%l ]�m�n�o�^+p�a�b�q�^+aCb dsr%lutct�mvh�lcw-m`t�l�p%m�k-xy^+p%^�_%b�k-tc^+acl-zC^
{�b k�h�b ]�bCzCm�n�l�pjhjl|pv}
 [yl�p�l|num�h�aCm+kCl|k~_%b���^+a�n�b|{�b>_%^+z�l�hUac^�n|d6^+a�r%^�p�hjb ]�n�^/l�n�m�hua�m+k-l�k�\�x�nu^�p�bN^+p�^#_%b k-tc^+aClJeCgih�^+kC_%l�]�m
n>o�^�p�a�bNl�n�m/l|num�huaCm�k-tcm+k

� m
x�m+k�^�aCb d�r%l|t�tcm�h�lG^+p�^#_%b�kCt�^�_%^+zCl�hQz-l�pLg�p�^+k�w-^+p�tcb�pv}([�\�g�p�^+k-^�qNl�n�m�hua�m+k-l�k�tcl�p�m+k���lQtcm+k-l�pv}��@l�p�m�k-x�m�n�m+a�h�p�l|am+k�m+p �8lu_%l�k-l-bu_%bCm+kCm+p �8l�_%l�k-m`tc�ik��Cr
türür. 

 
V1     V2      V3       V 
             =                         =                      =Sabit  R = 
i1  i2        i3                    i 
 �!l�p�m+k-x
q�e�g�h�^+k�_%l�]�m�n-o�^+p�a!w�m�^+a�b�dsr%l�t�t�m�h�l�k-l�k � �C_�hjm+p�l�n�lur%l�w-m�z-l�p�l�d6n�m+p�l��  
Büyüklük  Direnç ( R ) Potansiyel Fark ( V) � aCb�d���l�t�t�m�h�l-��lC�

 
Birimi Ohm ( Ω ) Volt ( V)  Amper ( A ) 
 �!l�p�m+k-x`_%^+zCl�h(l�_%mQeCg#h�^+k-_%l�]�m
n�o�^+p�aCbClun|m�^�aCb�dsr%l�t�t�m�hjl�t�gc{#p�\�gip%^+k�h�b�nub�g�n|^+p�^+a6��m�a�lun1�i��t�m+a�l � l|zCl�tcm
{�l�r%l|pv}  
 
       Potansiyel fark (Volt) 
  V 
 
 
 
    � aCb dsr%lut�tcm�h�l�� � d/eCm+p��  
 �1�J�N�L���Q���

 AKIMI: � �ca�n�m+p�m�m�h�aCl ]�m+k�a�\cw�w-m�h�l|k/m�h�aCl�_vl ]�n�m#qi]#��a�num+p�l�k� C^+p�m+aCm�h�m � m�x+d6m#_%l�_�g�kc\-��\/g�n|\-r%^+k@]i�ca�^+a�b�r%b�t�b�pv}  
 ¡L¢!£�¤�¥-¦�§L§P¨>©�¦8ª

 «y¬�­1¬u®|¯�°�±c¯+²-¬�²@±C¯#³%¬�°j¬�²-´�¯+²�µ-¬�­�¬�¶¸·#¹+¶6¹+²C´�¹yº�¯�»
¯+²!¼�½�±@¶6¬|±i°�¹�­�¾ ²-¹ ¿�À(Á�ÂÄÃ%Å�Æ�Æ�Ç+È�Å
 denir. 

 ÉËÊLÌËÍ`Î�ÏCÐjÑPÒ1ÓÕÔ-Í!ÖQ×6Ø
 

 ÙLÚ#Û+Ü�Ý|ÞCß�Û+Þ�à�Û�á
Û+Þ�âCÝ�ÜPÝ�ã�Û�ä�å�Û�Þ-Ý�Þ~Ý|åcÝNæ-á�Þ�ç�å�äjè#é%ê Þ ë�ì�íCî#ï�ð+ì-ñ%ò�ócô+õuò>ð�ó#ì-ë1öcô
÷cò|õuöcò�øvù�úUû�ì�ü�û�ô�õuô�ü�ï�ø�î�ì-õ|ð+øý ò|ø!ò�õ�ô�ï�ü�ô�ì-ò�ì~þCÿ+þ�ìCö�ð�ì�ö�ò�÷cô�øLþ�ÿ+þ�ìCð���ò|ö�ô�ø�ü�ô+ì�ô�ì-ô+ø �8ò>üCð�ó ý ô�öcô+øvù��!îcõ�ð�ó�ëuñ%ë ó�õuð6ï�ô�õuò�ì�þ��6üCë|ñ%ë��6õ�ð+ø�ë ì-öcð ý ò�ø�ò	�óiû�ü ý ð�
%ë�ì-ð6ö�û�
%ô�ì~ô+ìCô+ø �%òuõ|ô+øyó�ð+ì-ò1íCî�ï�ð+ì-ñ%ò�ócô+õuõuô�ø�
�ð+ø�ü�õ�ëNîcõ�þ�øvù��Qþ�ò�üCò1þ��/ð+ø�ð#ñ%ë�ìCö�ð+ü�ò1íCî#ï�ð�ì�ñ%ò�ó�ô�õuõ|ô+ø�ò|ì�
�ð+ø�ü�ë�ì-ð
pota ��������������������  denir. 
 !#"%$�&�'�&�(*)+&	,.-0/1,�/3254768)96:,0;<'�&�,>=�68)?,�@3A�A>6B;C&	2D6B;9,�&9=�&�2�E>6F476�)96:,1;<'�&�,�=�68)HG8)�G:2I&�J8&�2>E>6K$>&�'L2�M3,1;NG�E>G:2OE>&9P16:'$>&�'72�M1,3;<GB-3GLQ>& ;<(*6F=�&>R�G�)+&�2�E>6S,�@1A�A�6B;N&�2T-3G:U3;NV	P�V�&<W�6F40$>@K&�,>&>2�M1,1;CGXG:'�GF=�V	2�E>GB,�& Y�Z3[ ���������5�����\�>�:��  denir. 
 
REOSTA- KISA DEVRE: 
 

Reosta bir elektrik d 6BA�']68=^&�2�E36:2_Q�68J86:2`Ga,�V�(bW�&+E�E>6B;<&�2�&cE>6�P1&<W\;<&�'C(*6B-36d-3G:']GB-3GB2_&�,>&e@�J8)	@
ayarlanabilir dirençtir. 

 f�6:,>&9)9E�6:,>&.']6�M>=\;NG:2�V 2g=�/�'\Q1/�=�/ihj2>M3,1;NGF=�V	2�E>Gk&	,�6B254*lm2�M0,3;<GF=�V�2�GnQ>68)96:2oG:,>V	(*V	2ihj2�M1,3;<GF=�V�2>G@>)+GFW�(*GF=�V�&+J8&	2p&�,>&>-1M�)�A�G:'�E�V	'rq  
 

• Dirençli yol 
• Dirençsiz yol 

 
Ak V	( E�&�']6:2>JF=�&9st-0M�)9E>G:2uQ>6�J86:'rqwvL6:M�=\;NGB2�V	2ul - hx2�M1,1;NG8)9GB'�ViG:']GF=�V	2�E>G:,�&dE3&�'�6:2�y8&�2z$�&	'j{32�6:(*&,>G�)�(*G:(*G:,0;CG8E�V	'rq}|#@~GB-F2�VSsFG:(*G:2�E>G�l - hkG:'�GF=�V�2�E>Ga,�&LE>&�']6:2>y8&�2 �� 9�^�����^���8� M>)	(*GF=�VLE36:(*6:,3;N&�'rqH��/3'�Q1/�&�)+6:'�&E1M�P1'C@%R�GB']6:,>6B;�6B;�;C&�'�&�)+&�'�=�6�E3&�'�6:2�J�G:sFG8)9V	'�41Q>6a'�& -36XE�M3P0'\@KR>G:']6:,�6B;76a;9;N&�'�&+)�&�']=�6�E�&�'�6:2�J  artar. 

 
 

�?�����C�%�
 

K L M 
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���^�����������S���^�e�H�K�K���%�����K���  ���+ B¡3¢9£]¤�¡p¥3 B¦�£] ��+ :£�¤�§>¥> X¥>¤�£] B§�¨8�� :£?©� :£]¤�¦� Sª�«:£�«8�� 8��¬���­*«:¡T®3¯F :£� �¤�¡�¤�«B°0£�±5²� :¡>¤9�9¥� L³�«�´���«:§�± £��+«:£rµ8¶S¤�£�¥> B§*¨:¬3¡·3¸�¹�º:»�¼�¸�»�½�¾:¿1ÀCÁ	Â�Á�ºBÀ<Ã�¸�½1¸>ÀNº:Ã�Ä�¾FÅ�Á	»�¾#½�¾:¿>¾:Ä�¸9Æ9ºB»*·�¸�¹�º:»�¼8º�Ç:ºFÅ�·>º�Â3º:¹}·�¸�¹]º:»�È:É�·�º:»�¸�¹aÊ
 

 
• Ë�Ì�Í�ÎHÏ#ÐTÑKÒHÐTÓ~Ð  

Dirençlerin uç uca eklenmeleri 
¸9Æ9ºXÔ3Æ�Õ�Å�¾:»TÄ�¾�Â3Æ9¾:Ö*¾�Å�º:Ã�Æ�¸�»�º�·�º:»>¸�¹rÊ

 ×7Ø�Ù^Ú�Û>ÜBÝ�Þ9ß5à3Ú9ÙrØ�á�â�Þ9Ø�Ùrà>ØBã
 

1. äTåBæ�ç]å8è3å:éKê>å8ë�å:épì:í>î	ïñð�å:ç}è�ò�ç�å:é�ëBóCåBé*ìrô1é�åaépê�å8ë8åBçaõ  
 

i =i1=i2=.................................=in 
 

2. öT÷�ø�ù:ú�û�ü+ù:ø�÷�úTý�û8ü+þBø]ÿ�þ:ø�þ���ÿ�ú � þ���÷������Cþ:ú	��÷�
1ù8ü��
�������
������	� ����������
�� �	!�"#�%$��	&'��$��%")(	$�*+��$�,�$���-.�+$/��$101"��
2 &1��
��%��
��%
�*+�3� 4�5�6�7�8�9�:�5�;=<+7�>.?1@=A�5�B�6)C�;�5D?�E+7 :�:�7�B/F  

 
V=V1+V2+V3+...............................Vn 
 

3. GIH+J)K�L�K�MNJ�O#M%K�P�QSR)J)O3M�K�P�Q1T#K�M�O3PVUXWSY	T�Z�[]\�P�ZDK�H+O U�UXO3M/^  
 

R _a`  = R1+R2+R3+..........Rn 
 

4. bdc)e3f]g#h�ikj�l+m3npoqg�rSs�t.squ�r)h�u	v)wqx�y�x�czr)m�i�j�u	{�m#u�s	|1g#h�i%eh�i�h�}+e�u�r)h�c)m�~�o�n�h�u	}+m�y.j1g=��h�i�c)e)wqx�ySx�cVo)g3s)i/�  
 

R1 >> R2   ⇒⇒ V1 >> V2 
 

• ���V�D�d�������I�V�z���V���  �d�#�%���	�'�������3�����3���������1�����%�3�������q���	�q�=�����'�����������)���	���%�������a�#�%����� �'�����%�	���#�¡ q�3�=�+���z���'¢.�����]�D�£�����#�#�)�D�q���	�3��¤
 ¥�¦�§�¦�¨a©�¨pªq¦'«p¨�¬	­q®�§/©'¯p°'¨a©�§/­)©�±

 
1. ²d³�´)µ%³1¶q³�·z¸)³1¹'³�·zº�»�¼ ½¿¾�µXÀ�º�»�Á)¹�À�º¡¶)Â�µ%³�·	¹DÃ+º�Ä�¼�Ã+¼)»)º1¶)º�µÅ»q¾)Æ�ºDº/Ä.µ%¼#Æ�¼ µ�Ç Dirençlerden geçtikten 

sonra devresini tamamlar. 
 
i =i1+i2+.................................+in 
 
2. ²dÂ#µ%³�·	¹'Æ�³�µ%Â3·�Á�¹1Æ�º�µ+¼�º�µ%º�Ã+¼3·)¶)º�»�Â)È�¾SÀ�º�·�Ã+Â3Ä.³1Æ	É%º�µ�»)Æ�º�µ%¼)Ê	Â3µ�Ê�Â#µ%Æ�³�µ%Â�·	³¡³�Ë+Â3Àp¾)Æ�Á)Èz¾�¶)º�Ìqµ%³�ÀX³1Í1Â3·�Á�¹1Æ�º�µ+¼º�µ%º�Ã+¼3·�¶)º�»�Â�È�¾�À�º�·	Ã+Â�Ä.³1Æ=É�º�µ�»)¼�·	º¡³�Ë+Â À�À�Â�µ/Ç  

 
V=V1=V2=V3=...............................=Vn 
 
3. ÎIË+¶)³�Ï�³�µk¶qÂ#µ%³�·�Í1Â3·VÀX³ µ�Ã+ÂaÐ�¶)Â�µ+³�·	¹1Æ�³�µ%Â#·)Â#·VÀa¾.È	Æ#º�½]¼3·�ºD³�Ë+Â À�ÀaÂ#µ/Ç  

 
1               1                  1             1                                    1 
        =                  +             +                  +..............+ 
R ÑaÒ            R1                  R2           R3                                    Rn 
 
4. Ó�Ô�Õ%Ô1Ö�×'Ö�Ø�Ô'ÙqÖ#Ú�Û)Ü#Õ%×�Ý�Þ1Ö#×�Õ+Û�×àß)á.âaÔ�Ý	ã+Ü3ä�×1Ö	å�Ô�Õ�æ�Ö#Ô�Õ%Ú=×�ç+Ü â�á�Ö�Û.è�Ù�è)Ý�Û)Ô�Ø)éSäSé�æêÛqÜ3Õ%×�Ý�Þ�â�×�Ýzæ.é�Þ�é�æ�ëæqé)Þ�é.æêÛqÜ3Õ�×�Ý)Þ�â�×�Ý]Ûq×àØ�é�ä�éqæzÔ�æ)Ú�ì¿íq×'Þ1×�Õ/î  
a) R1 >> R2   ⇒⇒ i1 << i2 

b) R1 = R2   ⇒⇒ i1 = i2 
c) R1  << R2   ⇒⇒ i1 >> i2 

 
 
 
 

 



  

 125 

APPENDIX L 

FIGURES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure L.1 Elektrik Devreleri

ï�ð�ñ	ò�ó=ô�õSóXð�ö	÷+ò3ø�ù'ú=û�ð�ü�ý)þ	ò�ú�ù
bir iletken içindeki 
elektrik yüklerinin ÿ ð�ü�ù�ý�ù�óaò#ö��)ù�özõ�ú����+ð�ödø���ýð�ý)þ	�]þ3ö)ð
�qù�ö�ò#ü��

 


����������������
 

����� �"!$#&%'�)(*��+,#,��� � #*%
 

-/.10�213 4657463 468�9
 

Devre :<; =�>7?6@A; ?6BDC
 

Basit Elektrik 
Devresi 

EGF H6I�J K�L INM6IAO P7O
 

Potansiyel Fark 

Üreteç 

Anahtar 

Direnç 

Voltmetre 

Ampermetre 

H�F H6PQM6RAF MSKTO
 

Üreteç 

Direnç 

UWV XZY [\X6]
tel 

Anahtar 

Dirençlerin ^`_ba�c _�d\eQ_�f�g
 

Seri 
Devrelerde h�iAj k

 

Paralel 
Devrede h�iAj k

 

l1m6nDoAp`q�r�s qSt7q
 

uwvSxDv6y z6yA{`v�|�y v�}Qv
 

~ vS��� }��  

ölçülmesi 

birimi 

Ampermetre 

Amper 

ölçülmesi 

~ v6�1� }��
 

birimi 

+1 birimlik yükün elektriksel 
kuvvetin etkisinde, elektriksel alan �D�����<�<�����W�������'�Z���<�1���G�D���A�����W�
noktaya gitmesi halinde kuvvetin � �1�����	�G�����b�w�'�<���W���<���������
�1�6�w�b� ���G�1���

potansiyel fark denir. 

Voltmetre  

Volt  
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 �������N�A�¡  ¢	£¥¤&��¦��A�¨§$©���ª¬«�­Q©�«��1®

 

DEVRE 
ELEMANLARI 

Üreteç Voltmetre  Ampermetre  Direnç Anahtar 

görevi  

devrede 
gösterimi 

görevi  
görevi  görevi  

devrede 
gösterimi 

devrede 
gösterimi 

devrede 
gösterimi 

devrede 
gösterimi 

Elektrik 
devrelerinde 

enerji ¯ °\±	¯ ²1³�´�µ ¶1µ·\¸6¹Dº�» ¼ ¸6¹�½
 

Devreye ¸6·A» ¾
vermeye ve 
devredeki ¸6·A» ¾�»
kesmeye 

yarar. 

Bir elektrik 
devresinden ¿\À6Á�À�ÂÄÃ6ÅAÆ ÇÈ�É Ê\ÊAËZÌWÉ Í�É

ölçmeye 
yarar. 

Ì	Î6Í1Ï Ð7Ï  

Bir devre Ë6Ñ ËSÐ7Î6Í1Ï Í1Ï ÍÒAÓ Ñ Î6ÔDÏ1ÎSÔ�ÎbÕ�Ï ÍAÊ\ÎÖ\× Ø1Ù�Ú6Û
potansiyel Ü	Ý6ÞWßAà áAà

ölçmeye yarar. 

âAã�ä�å ã6æ\ç7ãbèZé
 

âAã�ä�å ãSæAçQãbèZé
 

Devreye 
seri 

b
ã�ä�å ãSæ�é ê

 

Devreye 
paralel âAã�ä�å ã6æ1é ê

 

Elektrik ãSë1é ç�é æAãë\ã6êDì�é
gösterilen íbî�ï�ð ñAò�ó

denir. 

A 

V 

+ - 
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 ô�õ
ö�÷NøAù¡ú û�ü¥ýÿþ����������	��
  

 

��
�����
���� � � ����� � �����
 

(V=I x R) 

OHM 
YASASI � 
���� � �  

��
!���"
��#� 
��"�
 

Potansiyel fark 

$ ��� ��%� &�&�� � �
 

Direnç 

birimi � 
��'� � �  

( � �)� � � � �����'� �#*%� +�
���� � ,��'*-
/.�� ���
/� �#
��0�%
�� � �'� � ��� � � � ������� �01�2/� 
��"�
3�4"3/5%6 7�8�3�9�:�;�<>= 3�7�5�: ?�@/A�B 3/4C9�6': A @: A @�= 9�@�7�8�@�7EDF@/G>@�7E3�9�6 H�I%: 8�8�@!=J:3�4�3/5%6 7�8�3�5%3�K': =�K': 4L<F4�3�7NM�3�4�8�6 4�O/PRQ
orana iletkenin direnci denir. 

 (R= V / I) 

S A @!= 9�@�7E: G/: 7�8�@�7
geçmek isteyen 

yüklü ;�3�4�G/3/T/6 9�A 3�4�3
iletkenin temel ;�3�4�G/3�T>6 9�A 3�4"6 7�6 79�3�4�I%69�<�?�H#3/A 3�4"6 7�6 7NK': 4

ölçüsüdür. 

Ohm 

    = 3�7�6 H
 

Bir 
iletkeni

n 
kesitind
en birim 
zamand
a geçen 

yük UWV�XLY%Z�[�\J]
a denir. 

Amper 
birimi 

ölçülmesi 
Ampermetre 

=C3�7�6 H#6  ölçülmesi birimi 

Volt  

+1 birimlik yükün elektriksel 
kuvvetin etkisinde, elektriksel 3/A 3�7E: G/: 7�8�@RK�: 4�7�<F9^= 3/8�3�7E8�: _F@�4

bir noktaya gitmesi halinde `FaFb�b�c!dJe f�g�h�iFdJj k�j�e l-c>m^n�a#e `
i f�o^`^dChRh�p�h>q!j f�r�h�`�e�i�o>dCh�f�q!e g�c�s

fark denir. 

V 
sabitken 

Direnç 
sabitken 

t `�j u
l%e r�r�c�dCeve s c

iletkenin 

direnci ters 

o^p�h�fFdJj s j r�j p-w
 

Potansiyel 
fark ile h�`�j ul%e r

deti r�o�k^pJao^p�h�fFdJj s j r�j p-w
 

Voltmetre 



  

 128 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure L.4 Direnç 

 
 
 

Volt
metre  

x�y{z�|~}��
 

� ����� � �
 birimi devrede 

gösterimi 
etkileyen 
faktörler 

��� ��� � ��� � � � � �#� ��������"�%���F���"�C�/��� � ���
�/� �"� �����R�����'� �%�  

Ohm  

Özdirenç  
(ρ )  

  � �!� ������� �
kesiti (A) 

  � �!� ������� �
boyu (l) 

  � ��� �����'� �
¡%¢ £/¤�¥�¦ ¢ §�¢�¨C© ª  

©C¤�«�¢ ¬#¢  
­J® ¯!° ±�¯�²�³ ²N´'³ µ�³ ¶·±�¯>¸!³ ° ° ¯�±�³�¹!º�¶ 2) 
birim boyunun (1m) direncine 

denir. 

birimi 

birimi 

birimi 

Ohm.m 

m2 

m 
(metre) 

birimi 

oC 

Reosta 

°C»�²'¼ ¶ ¼
 

Bir elektrik 
devresinden geçen »�±�¼ ¶�½%³ ¾

detini ¾�¯/¿�³ ½"°J³ µJ¶#¯-À�¯
yarayan iki uçlu 

ayarlanabilir 
dirençtir. 

birimi devrede 
gösterimi 

Ohm (Ω ) 

R = ρ .l 
        A 
 
R = Ro (1+α.t) 
Ro Á{ÂCÃ Ä�Å Æ�Ä/Ç�È ÇEÉ oC ta direnci ÊÌËÎÍJÏ Ð�Ñ Ò�Ð�Ó'Ô ÓNÑ 0C taki direnci 
α
Ë ÍJÏ Ð�Ñ Ò�Ð�Ó'Ô ÓEÕ%Ö ×/Ø�Ò�Ï Ö Ò�Ï ØRÙ�Ð/Ú�Ô Û!Ô ÜÝÒ�Ø�ÑCÕ-Ø%Þ'Ö Õ%Ö

 
 

Etkileyen faktörler Ø�ß"Ø/Õ%Ö Ó�Ù�Ø�Ò�Ô�à�Ø�Ú�Ö ÓFÑJÖ Õ%Ö
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APPENDIX M 
 
 

CORRESPONDENCE 
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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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40 2 15 1 14 70 10 66 
41 1 16 1 14 82 11 76 
42 2 16 1 12 61 10 90 
43 1 15 1 12 64 9 65 
44 2 15 1 10 83 10 90 
45 2 17 1 14 75 15 87 
46 2 17 1 14 73 11 83 
47 2 16 1 16 85 12 70 
48 1 16 1 13 81 12 79 
49 1 17 1 12 86 6 90 
50 2 16 1 14 70 14 74 
51 1 15 1 14 78 8 78 
52 2 15 1 12 73 10 61 
53 2 15 1 7 86 6 92 
54 2 15 1 9 57 8 86 
55 2 15 1 19 101 10 88 
56 1 15 2 6 78 8 91 
57 2 15 2 13 82 12 89 
58 2 15 2 14 82 4 90 
59 2 15 2 17 80 8 85 
60 2 15 2 13 80 7 65 
61 2 15 2 12 80 7 90 
62 1 15 2 11 78 5 84 
63 1 15 2 14 71 9 75 
64 1 15 2 8 84 10 86 
65 1 15 2 14 102 3 81 
66 2 15 2 12 75 9 76 
67 1 15 2 12 81 12 72 
68 1 15 2 10 80 8 83 
69 2 16 2 11 84 12 87 
70 2 15 2 12 91 8 79 
71 1 15 2 13 72 10 59 
72 1 15 2 10 74 9 66 
73 2 15 2 17 83 9 87 
74 2 15 2 11 86 10 64 
75 2 15 2 15 85 11 86 
76 1 15 2 13 72 3 72 
77 2 15 2 12 94 12 102 
78 1 15 2 10 75 10 78 
79 2 15 2 15 76 8 95 
80 2 16 2 14 86 12 94 
81 2 15 2 13 97 7 89 
82 1 15 2 12 91 10 95 
83 1 15 2 13 87 11 80 
84 2 15 2 10 88 12 85 
85 2 15 2 9 70 10 61 
86 1 15 2 11 79 7 82 
87 1 15 2 13 78 13 74 
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88 2 16 2 17 91 13 92 
89 2 15 2 15 106 11 100 
90 2 15 2 11 92 7 93 
91 1 15 2 9 84 10 78 
92 1 15 2 18 86 11 95 
93 2 15 2 13 90 5 88 
94 1 16 2 12 85 8 89 
95 1 15 2 11 97 10 93 
96 2 16 2 14 80 12 82 
97 1 16 2 12 80 10 83 
98 1 15 2 12 70 7 70 
99 2 16 2 15 91 10 74 

100 1 15 2 12 95 15 95 
101 1 15 2 14 92 12 89 
102 1 15 2 16 94 12 90 
103 2 15 2 14 87 3 84 
104 2 16 2 11 77 9 74 

 
 

 

 

 


