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ABSTRACT

THE EFFECTS OF USING ALGODOO IN SCIENCE TEACHING
AT MIDDLE SCHOOL

Aysegil CAYVAZ

Department of Natural and Applied Science
MSc. Thesis

Adviser: Assoc. Prof. Dr. Hakan AKCAY

The study examined the effects of instructional approaches as support for scientific
learning using a simulation program, Algodoo. The well-known difficulties on learning
science concept is supported by Algodoo program. Algodoo is a physic simulation
program and it is integrated 7™ grade work and energy unit science classes. The study is
conducted at a state school in Istanbul 2017-2018 semesters ,3 instructors and their two
classes totally six classes and 202 students participate the study. The study designed as
an experimental research. Each instructors’ experiment and control group is randomly
selected. During the three weeks, each instructors lecture control group with traditional
method and experimental group is studied science lessons supported with Algodoo. Pre-
test and post —test are applied to all participant as quantative data tools and reflections
and worksheets are applied to experiment groups as qualitative data tools. The acquired
results show that students have positive attitudes towards Algodoo program they seen
lesson which is applied Algoodo more enjoyable and meaningful for them. These kinds
of feedback also effect the students’ perspective towards science lesson and students
‘success. Algodoo can be applied to students from different education levels.

Keywords: Algodoo, work and energy unit, simulations,

YILDIZ TECHNICAL UNIVERSITY
GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES



OZET

ORTAOKUL FEN OGRETIMINDE ALGODOO KULLANIMININ
ETKISI

Aysegill CAYVAZ

Matemetik ve Fen Bilimleri Anabilim Dali
Yiksek Lisans Tezi

Tez Danismani: Dog. Dr. Hakan AKCAY

Bu calismada simiilasyon destekli 6grenme yaklagim programlarindan olan Algodoo
nun etkilerinin arastirilmasi1 amaglanmistir. Fen konularinda genel zorluk c¢ekilen
konular Algodoo programi ile desteklenmektedir. Algodoo fizik simiilasyon programi
olup yedinci smif fen ve teknoloji dersinde is ve enerji {initesine entegre edilmistir.
Calisma bir devlet okulunda gergeklestirilmis olup, calismada 3 O6gretmen ve her
Ogretmene ait iki siif olmak {izere 6 siifta 6grenim goren toplam 202 7.smif 6grencisi
yer almaktadir. Calisma deneysel bir ¢alisma olarak desenlemistir. Her bir 6gretmene
deney ve kontrol gruplar: rastgele olarak atanmistir. Her bir 6gretmen ii¢ hafta boyunca
kontrol grubunda ders kitab1 agirlikli, deney grubunda ise Algodoo destekli fen ve
teknoloji dersi islemistir. Nicel veri kaynaklar1 6n test ve son test olarak uygulanmistir
ayrica nitel veri kaynagi olarak deney grubunda caligma kagitlar1 ve doniitler
kullanilmistir. Calisma sonuglarina gore 6grencilerin Algodoo programina karsi olumlu
tutuma sahip olduklari ayrica programi eglenceli ve dgretici bulduklari tespit edilmistir.
Ayrica Ogrenci basarisi agisindan deney ve kontrol grubu arasinda deney grubu lehine
anlaml bir fark olustugu goriilmiistiir. Algodoo programi farkli egitim seviyelerinde
uygulanabilir.

Anahtar Kelimeler: Algodoo, is, gii¢ enerji tinitesi, simiilasyon

YILDIZ TEKNiK UNiVERSITESI FEN BILIMLERI ENSTITUSU



CHAPTER 1

INTRODUCTION

1.1 Literature Review

The main goal of the science education is to bring up people who have scientific
literacy. Scientific literacy provides people for solving problems, critical thinking,
having self-confidence, good communication skills, and being conscious of sustainable
life [1]. Scientific literacy can be regarded as the ability to analyze questions and
making inference basing on evidence to see and help making decision about the world.
The aims of the scientific literacy and the objectives of the science curriculum should

correspond to each other.

Science investigates, examines, and explains the relationship between living organisms
and concepts or events in a discipline [2]. Science education is an inevitable part for
education system. The recent improvements in the curriculum and the education system
show that concept’s understanding has an important role in learning and comprehending
science. Concepts can be considered the basic elements for the structure of knowledge
[3]. In science education, concepts help students making science meaningful. Students'
conceptions are the basic components of their own knowledge. conceptual
understanding permits one to transfer an explanation of a phenomenon to different
variants of a situation that have been previously analyzed, is clearly a goal to be

recruited under the label learning the science at any level.

Energy is an important and interdisciplinary concept in science education. Students face
with this concept in daily life in various forms like heat, electricity, light, sound,
potential energy. Despite of this familiarity, students have problems with energy
concept. Akbulut, Sahin and Cepni explains this situation like that students have

problems with abstract concepts because they tend to think macroscopic dimension



rather than microscopic dimension so they do not construct a schema related with
energy [4].

Energy underpins many topics in science education such as work, power, force,
photosynthesis, chemical reactions. It is core subject for science education but it is an
abstract concept and both teachers and students have difficulty on setting connection
with other topic to energy, transition to real life [5]. Constructivist approaches is

supported by many researches to manage this problem.

Constructivist approaches is defined as to construct knowledge by using own
experiences and thoughts. Setting connections between existed knowledge and new
information can be called constructivism [6]. Constructivist approaches offers both
teachers and students using different sources as teaching materials. Students and
teachers are more active in learning process. Also, constructivist approach contributes to
disappear misconceptions. The literature shows that students have many misconceptions
related with energy topic. To get rid of misconceptions students must be dissatisfied
with their existed conceptions; and the new concepts must be intelligible and plausible.
At this point serving different information sources to learners is a reasonable way.

Technology is a good way to supply different teaching material and sources [7].

In recent years, the development in every discipline has affected education that it causes
changing in education system and curriculum. Many attempt and project is conducted
by researchers and ministry to meet the need of society and time. FATIH project is one
of these attempts. FATIH project is one of the comprehensive project wants to integrate
technology to education [8]. Within the scope of this project interactive white
boards(IWB) set in the classes and begin the use. Nearly 80% of the school has IWB in
Turkey. It is high percentage when it compares the countries. Around 70% of all
classroom in Denmark and Netherlands, and more than 50% of classroom in Australia
and USA [9].

Technology supply chance to students setting connection of their observations to social
meanings that they create and elaborate by sharing their observation and experiences.
Technology support learning by serving different options to different type of learners.
For the extreme points, dangerous situations, abstract concepts and lack of equipment
technology is used to meet the deficit [10].



Technology serve multiple representation to different type of learners so using
technology and integrate technology into lessons is rational way to both meet the needs
of different kind of learners and increase the success of students [11]. Presentations,
simulations, experiments, video based learning are some of examples using technology
at lessons and they improve students’ success. The research is conducted by Lars Bollen
and Wouter R.van Joolingen support this idea. In the research, the researcher use
SimSketch program which is an integrated drawing and modeling tool, allows students
to creates schemas and apply behaviors to elements. The results show that students will
learn much earlier and easier science concepts by using this program [12].

Teaching, learning and education have connections to each other both of them are
process. Technological developments, social needs, society, policy affect the transition
between these terms. Teachers and students are the mutual points of teaching, learning
and education so the integration of new developments take time for all of them.

Efforts to change teaching and learning practices in education have been a major topic
for many years in Turkey. Philosophy, methods, technics, curriculum and books are
changed to catch up the needs of society and era because education is global issue and it
is flexible and can be shaped with respect to the needs. Technology using in classrooms

is one of the developments which come with era [13].

The classrooms become increasingly prominent by using technology like equipment and
software supplied to create, store transmit, interpret and manipulate information in
different formats because students’ needs are different and modern society is in need of
like technologies [14]. Technology as a mean that support instruction to help students
see concrete concepts through visualizing abstract concepts that are impossible to
observe real setting. The visualization is a distinguishing advantage of technology to
serve visual type of learners. The technological environments and activities became

very effective by directly manipulate concepts by users [15].

Active learning involves opportunities for students to meaningfully talks, write, try,
discuss and reflect on content, ideas and issues. In other words, learners do anything and
thinking about what they are doing. The main character, the decision mechanism is
learner in active learning. At this point, teaching techniques should encourage students

to actively engage with materials to promote critical thinking and facilitate storage and



retrieval. Students give attention higher-order tasks like analysis, synthesis and
evaluation to be actively involved to process [16].

The productivity of technology use in the classroom mostly depends on teachers.
Teachers’ knowledge about software and attitudes towards technology has important
effect on the both students’ perspectives to the technology and the success of
technology usage in classroom. Many teachers want to use technological support in
their classrooms but they find themselves easily turn back to their secure and traditional
teaching style because of lacking knowledge. Sharmas’ research show that teachers
mostly prefer PowerPoints as a software because it is most familiar one of the software
[17].

Simulations are another multiple representation tool which are used in the science
lessons. Simulations are software contains real world elements which can be controlled
by user supply virtual learning environments [18]. Also simulations’ lots of benefits can
be seen in the learning environments. By using technology based environments —
especially simulations- students calculate data, sort data, test hypothesis, change

variable, observe results and visualize the process of information [19].

Technology based application-video based-increases the students’ activeness in the
science classes when they appropriately integrate to lesson. The examined literature
shows this result at many researches. Students are more active in science classes when
video based applications-simulations-are used in the science classes. By using this kind
of interactive methods, students get better results taking into account knowledge in
active learning [20]. Cindy E.Hmelo —Silver and friends’ research results support that
computer based tools can provide extra opportunities for students to engage in inquiry

practices and composing of science concepts[21].

Simulation supported applications scaffold the process of students’ conceptual and
procedural knowledge acquisition in addition to these gains simulations supported
learnings supply students to data interpretations and self-regulation [22].

There are some applications and programs can be used easily during class time.
Algodoo is one of them. Algodoo is a unique 2D simulation program contains
interactive scenes with enjoyful manner. Users can form simulation scenes using simple
drawing tools by using Algodoo. It triggers students and children’s own creativity,

ability and motivation to construct knowledge while having fun [23].



Similarly, when the literature is examined, Algodoo has many positive perspectives by
users. The research is conducted by Harun Celik and his friends examine the pre-service
teachers’ perspective about Algodoo. Their opinions are that Algodoo has enough
features to teach physic concepts [11]. The research which is applied by Silva and his
friends support the Harun Celik and his friends results and they also add Algodoo can
be applicable all grade level. By using Algodoo’s features teachers can create own
experiment or learning environments so it is a good point to create discussion

atmosphere to discuss and check students’ ideas related with topic [24].

Students’ opinions related with Algodoo is positive. The applied researches shows that
students seen Algodoo as an enjoyable way to create own experiments. They can check
the independent variables easily and they can observe the results [25]. Students state
that their ideas as we can easily check what we want to manipulate. By using Algodoo

we can try to it is impossible to try in the real world [18].

Various tools and attempts are supported teaching and learning process but they face to
resistance from many users to technology usage [24]. There are some problems which
are user come to face during simulation program by using. Foreign language,
preparation time, lack of properties and tools, unavailability for mathematical
calculations, lack of computer literacy and operating program is some problems which
face to during Algodoo usage and these problems can be solved with short training

because Algodoo has easy interface and can be use easily by teachers and students [19].

The examined literature shows that there are applied research about Algodoo and they
mostly related with high school students, physic classes and pre service teacher. There
is not a research Algodoo with secondary school. The related topic and research
question is decided with respect to this gap in the literature and students’ need. The

topic is selected from 7" grade science curriculum work and power unit.

1.2 Objective of the Thesis

The aim of the study is that determine the effect of using Algodoo at 7" grade students’
science lesson work and power unit on students’ attitudes towards science, students’

success, students’ scientific process skills and attitudes towards technology.



1.3 Hypothesis

Is there meaning difference at students’ achievement test score between pre-test and
post-test concerning Algodoo supported education?

Is there meaning difference at students’ attitudes towards science between pre-test
and post-test concerning Algodoo supported education?

Is there meaning difference at students’ scientific process skills between pre-test and
post-test concerning Algodoo supported education?

Is there meaning difference at students’ attitudes towards technology between pre-

test and post-test concerning Algodoo supported education?

1.4 Research Question

Simulations are one of the way of multiple representation ways. Learning concepts is

difficult and supporting learning by using simulation can be beneficial for learners.

Visualizing and creating a schema for a concept can be difficult at some topics and

simulations can serve different type of learners. Algodoo is a 2D simulation program

and every educator can use this program which is free in own lessons. The program give

opportunity to educators create an area which all physic rules can be applied.

As an educator | decide to search the effect of using Algodoo at 7" grade students’

success at work, energy and power unit because many times the imagination of these

concept is difficult for students and Algodoo is a good source to solve this problem



CHAPTER 2

FRAMEWORK OF THE STUDY

2.1 Introductory

Nowadays called as technology era and it comes together many opportunities together.
The needs of the society changes and to meet needs of the society the basic aim of the
education is bringing up individuals who are qualified. To generate productive people
who are enthusiastic to search and ask it is good idea to use advantages of technology
[26]. Growing as a productive people is the main vision of the Turkey’s curriculum [1].
The attempt and projects are supported by Ministry of Education to bring forth scientific
literate people who can utilize science knowledge and skills to create problem solving
and making reasoned decision in real life situation [27].

The term of scientific literacy is more common in science education. One of the broad
purpose of the science education is to promote scientific literacy which is affecting both
people’s own lives and society. The importance of scientific literacy is indisputable
truth for science education but people do not reach consensus the exact definition of it.
The definitions or framework of scientific literacy divided into four basic categories;
science knowledge and application, operational skills, nature of science and perception
components. Researcher perspective and background determines the details of these

categories so the definition of scientific literacy is not exact [27].

Adeleke and Joshua defines science education as making decision based on information
and understanding and this is vital development of modern society. The gained futures
by scientific literacy serves as an equipment for future workforce with essential

scientific skills and science-based knowledge [28].Surpless defines scientific literate



person as someone is familiar with natural world, understand the basic concept and
principle of science and be able to use science-based knowledge for personal and social
aims[29].They advocated that the definition or frame work is not important for scientific

literacy ,the important part is understanding of scientific process.

The definition of scientific literacy changes or interpreted with respect to researcher
perspective and the aim of the research like as an operational definition. Sooabard and
Rannikame (2015) defines scientific literacy as utilizing science knowledge and skills
particularly related with creative problem solving and making reasoned decisions in real

life situation.

The emphasis is setting connection between knowledge and real life. The more general
purpose of the promoting scientific literacy is that more than only use science based
knowledge in both schools and real life. The general purpose is that gained a more
holistic lenses. Being able to set connection between the disciplines or realizing the
connections between the philosophy, history and sociology of science. The ultimate aim

of the scientific literacy affecting individuals’ worldview [30].

Science education has basic elements and concepts are one of them. Concepts can be
defined as ideas, objects or events that helps people see the world around. Conceptual
understanding permits one to transfer an explanation of a phenomenon to different
variants of a situation that have been previously analyzed, is clearly a goal to be
recruited under the label learning the science at any level [31]. At some points it’s aims

is parallel to scientific literacy.

Energy is an important and interdisciplinary concept in science education. It is related to
daily life and exists in various forms like; heat, electricity, kinetic energy, light, sound.
Despite of familiarity, students have problems with energy concepts. Teachers and
students states many reasons why they face with problem with this topic, the emphasis
on it is and abstract and complex concept. The teaching procedure of energy concept
should be supported by different materials and teaching approaches. Technology is

chance to manage this problem [32].

The needs of the society and the developments in the society brings with the new
requirements during the educational process. The productive combination of needs and
technological advantages is suitable way to prepare educational materials that meet the
needs of each students. Technology is not an alternative of teachers but it is an



advantage comes with time. The effective use of technology in educational process
increases the quality of educational materials and educations. Animations, simulations,
graphics, audio visual materials are the product of technology which serve to make real

educational objectives to students’ individual differences and learning styles [33].

Technology is an application of scientific knowledge for practical purposes. Technology
has really broad domain from wheels to nanotechnology and education is one of them.
The new developments bring with new habits together so integrating technology into

education is necessary to catch up with the times.

To use technology productively being technology literate becomes a necessity because
technology is not related with a specific area, it penetrates all area of life. Education
does not only contain academic knowledge or achievement the vital purpose of the
education prepares individuals to real life [13]. The current era is called technology era
and being technology literate carries onward people. Technology literate people has
critical perspective about technology can distinguish advantages and disadvantages of

technology so they are comfortable and objective using technology [34].

The productivity of the educational technology mostly depends on the educators’
proficiency at the program, material or what they prefer to use at lessons as a tool.
Using technology becomes a necessity but educators’ perspectives and attitudes towards
technology usage at lesson has undeniable effect on the both integration technology in
the curriculum and students’ adaptation to new tools [17]. Teachers’ attitudes and
beliefs are the key points of technology integration into education. Constructivist
approach is a target for Turkish Science Education and teachers needs to view
technology as a basic material of education which integrates constructivist approaches

to active learning for students to effectively benefit from this approach to learning [13].

Educators and authorities worried about the decreasing in young people’ interest in
science and technology education in Western countries. To change this situation, they
advocate that teachers should take responsibility to create innovative approaches for
taking attentions of students in science learning in school [35]. The news developments
at technology can be used to get attention of students. Computers and the applications
come with the technology and they entered the educational process. The developments
on technology and education brings with many software for educational purposes. The

integration of this kind of software in to the lessons can carry from teacher centered



model to more student centered interactive ones. Interactive methods that focus on

learner and learning should be used [36].

Simulations are educational programs that are easy to use and free of expense, so they
became the most frequently preferred educational tools which are the product of
technology. Simulations both give chance to students to create own virtual world and
experience what they want to try. The opportunity to create a discussion with data can

be easily design by using simulations [24].
2.2 Theoretical Background

Learning is an ongoing and social process. There are many theories about learning and
many factors that composes these theories. Ausebel meaningful learning theory is one
of them. Meaningful learning theory argue that learning is a construction process
between what already known concept and new concepts. He stated if a connection is
formed by learners meaningfully the learning became permanent. According to Ausebel
meaningful learning theory the construction can be supported by organizers and

multiple representations [37].

Multiple representation term is widely used in educational research. Multiple
representations support cognitive process in learning and problem solving also leads the
learners to a deeper understanding of the concepts being expected [38]. Learners tend to
benefit when information is serve in more than one representation. The functions of
multiple representations in learning situation is complement the learning process,
constrain interpretation of concept by familiarity and trigger the construction of deeper
understanding of abstractions and relations [39].

10



CHAPTER 3

METHOD

This chapter consists of participants, instrumentation, research design and procedure
part.

3.1 Research Design

The study is conducted in a state school in Istanbul. Experimental research design is
used in this research. Experimental research design is selected as appropriate research
type because it is the best type for testing hypotheses about cause and effects [40]. The
independent the changes of students are examined with respect to work and power
success test, science attitude scale, scientific process skill test and technology attitude
test after application of Algodoo in science classes

Table 3.1 Research Design

GROUPS

PRETEST APPLICATION POSTTEST

Control Groups WPST Traditional Science WPST
SAS Education SAS

TAT TAT

SPST SPST

Experiment WPST Science Education WPST

Groups which is Supported

SAS by Algodoo Using SAS
TAT TAT

SPST SPST




The reflection papers which are contains the students’ answers related to Algodoo usage
is applied to experiment groups after the introductory Algodoo lesson and at the end of

the application.

3.2 Instrumentation

3.2.1 Algodoo

The first version of the Algodoo is delivered in 2008 is called Phun. The first version of
the Algodoo is used for demonstration and storytelling. Through the education process
Phun found a room into classes. With further developments Phun completed as a more
educational product and called Algodoo [41]. Algodoo is a unique 2D-simulation
software from Algoryx Simulation AB. Algodoo is created for to making interactive
scenes with playful, cartoony features. By using Algodoo, instructors discover physic,
create games or make experiments. Algodoo prompt students and children’s creativity,
ability and motivation to construct knowledge while having fun. It is both educational
and enjoyable. Algodoo is also a reasonable mean for children to learn and practice

physics at home by ownselves.

Instructors and learners can design simulations using simple drawing tools like boxes,
circles, polygons, gears, brushes, planes, ropes and chains these items are located in
legend of the screen with Algodoo. Users can manipulate items by rotating, scaling,

moving, cutting or cloning objects.

Instructors and learners can also add more physics in their simulation scenes like fluids,
springs, hinges, motors, thrusters, light rays, tracers, optics and lenses. Students are able
to manipulate what they want to explore and change with different parameters like
gravity, friction, restitution, refraction, attraction, etc. Nearly all physical laws can be

applied by using Algodoo [23].

It is easy to use at all grader science, physics, chemistry classes. Algodoo is free
application and it can be set up for all Windows and Mac. Also, it can be run on
interactive white boards(IWB) and nearly 80% of the schools have IWB in Turkey [9].
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Figure 3.1 The Interface of Algodoo Application

Algodoo simulation program has a clear interface. Toolbar is the main part of the
program and the simulations elements are composed by using this legend. There are
basic characters and the simulations quality depends on the users’ creativity and expert.
Users can easily learn to use program in a few sessions. Also, instruction videos and

session are available in the program.
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3.2.2 Work and Power Success Test(WPST)

The work and power success test is developed by Osman Ersahan for his doctoral thesis.
The test is formed to measure participant students’ academic success at work and power
unit with respect to Ministry of Education science curriculum objectives. The researcher
gives emphasis on containing two or three question of each objectives during the
question determination process. The content validity of the test is controlled by an

expert group at science education area composes of five people.

Table 3.2 Item Analysis of the WPST

Item Difficulty Index Item Distinctiveness Index Related Items
0.60-0.90 r>0.20 1,3,8,9 11,12, 13,
14, 16, 17, 18, 19,
20, 22, 27
p<0.60 r>0.20 21, 23, 24, 28, 29,
30, 31, 32
p<0.60 r<0.20 2,4,5,6,7,10, 15,
25, 26
Reliability 0,80
Coefficient(32 items)
Reliability 0,76
Coefficient of Post
Test(23 items)

During the test development process pilot study is conducted in Ankara Cankaya Giilen
Pakoglu Primary School 2014-2015 semester with 141 8" grade students. At the
beginning the test is consist of 32 questions and derived data is entered SPSS program
and evaluated. The reliability coefficient is calculated 0,80. The items’ difficulties and
distinctiveness is calculated by using Excel program. The nine question is removed
from test after item analysis with respect to expert opinions. The last form of the work
and power success test consist of 23 questions and the reliability coefficient is
calculated 0,76 [42].

The reliability coefficient is calculated 0,71 after the implementation for work and

power success test of this study.
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3.2.3 Science Attitude Scale(SAS)

The science attitude scale contains 18 items and these items assess four sub-groups. The
grading is done as a Likert scale. The scale range from absolutely agree to absolutely
disagree into five groups. “Absolutely Agree” (5), “Agree” (4), “Hesitant” (3),
“Disagree” (2), “Absolutely Disagree” (1) statements are used. The negative items are
graded reverse (Q5, Q14, Q15, Q17). The Cronbach alpha coefficient of the instrument
for current study was calculated as .76. The scale aims to measure student attitudes and
preferences in the following four sub-scales: Science Teachers (ST), Science Classes
(SC), Usefulness of Science Study (USS) and Perceptions of Being a Scientist (PBS)
[43].

Table 3.3 Question Number of the Sub-Scales SAS

Sub-Scales Question Number
Science Teachers 5,10

Science Classes 1,2,7,8,9,14
Usefulness of Science Study 3,4,6,11
Perceptions of Being a Scientist 12,13,15,16,17,18

The reliability coefficient is calculated 0,70 after the implementation for science attitude

scale of this study.

3.2.4 Technology Attitude Test (TAT)

The technology attitude test is developed by Balci and Kenar (2012). It consists of 15
questions and the grading is done as a Likert scale. “Absolutely Agree” (5), “Agree”
(4), “Hesitant” (3), “Disagree” (2), “Absolutely Disagree” (1) statements are used. The
negative items are graded reverse. The reliability coefficient of the technology attitude
test is calculated 0,86. The eight items of the technology attitude scale is positive
(1,2,3,4,5,7,12,15) and seven items are negative. (6,8,9,10,11,13,14) [44].

The reliability coefficient is calculated 0,84 after the implementation for technology

attitude test of this study.
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3.2.5 Scientific Process Skill Test(SPST)

The science process test is developed by Eager and Yager (1998) and translated into
Turkish by Koray (2007) is used to determine students’ science process skills. Koray
(2007) studied students have similar features to reliability of test. By using ITEMAN
test researcher removed five question and the last version of the test contains 31
questions [45].The reliability coefficient of the scientific process skill test is calculated
as 0,81 by Koray (2007)

Table 3.4 Sub-Categories of the Scientific Process Skill Test

Sub-Categories of the Scientific Question Number
Process
Skill Test

Observation 2
Space /Time Relation 3
Classification 3
Using Numbers 9
Measurement 3
Binding 3
Forecasting 3
Controlling Variables 3
Interpretation of Data 2
Forming Hypotheses 3
Responding 1
Experimentation 2

The reliability coefficient is calculated 0,72after the implementation for scientific

process skill test of this study.
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3.2.6 Reflection Paper

The reflection paper is formed by researcher. It is applied after introductory Algodoo
lesson and at the end of the application process to gather qualitative data from students.
It contains six open ended questions. The answer of the students is evaluated by using

categorization and frequency table.

3.3 Participants

Table 3.5 The Number of Participant

Class # of Boys # of Girls

Algodool(Al) 18 15
Control1(C1) 17 17
Control2(C2) 22 12
Algodoo2(A2) 18 17
Control3(C3) 17 16
Algodoo3(A3) 20 13

TOTAL 112 90

Three teachers and their two classes participate the study. Teachers experiences range
from four to six years.202 of 7™ grade students participate the study. Their age range
from 13 to 14.91(45,05%) of the participant students are girls and 111(54,95%) of the
participant is boys. The number of the class size varied between 33-35. The distribution
of the girls and boys in the six classes are similar. Before the study, students had
received no formal instruction on Algodoo. All students participated in the study

voluntarily.
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3.4 Procedure

The study is applied by three different teachers and their two classes one of them is
control group one of them is experiment group for each teacher. Totally six classes
participate the study. Before applications teachers participate three instruction sessions.
During the instruction session teachers are informed about Algodoo program’s features
and usage. Teachers set connection between simulations which formed by using
Algodoo and objectives of curriculum. After these instruction sessions teachers apply

one introductory Algodoo simulation at dynamometer topic.

Dynamometer topic is at the beginning of the work and power unit in the 7" grade
science lesson curriculum. The aim of the introductory application is that both teachers
make a practice with students and observing students’ reactions to the Algodoo

application. Before program application pre-tests are implemented to all participants.

The application process last three weeks. During application process Algodoo
simulations are used as supporting tool to content of the lessons. Simulations are
supported by worksheet to increase the students’ engagements. After application

process post-test are implemented to all participants.

3.4.1 Participant Teacher Training

Tree training lesson is done with participant teachers. The first lesson contains the
introduction of Algodoo program; the introduction of the legend of program. Each
button and what these button can do in Algodoo program is explained. The first lesson

is more like lecturing.

The second training lesson serves preparation of application lessons. Teachers and
educators create Algodoo simulations with together to work and power unit objectives.

Participant teachers discuss what can add and how they use program efficiently.

The third lesson is the most interactive lesson of the introductory sessions. Participant
teachers apply a microteaching by using Algodoo. They try to observe at which point
they are good and at which point they should make practice.

3.4.2 Introductory Algodoo Lesson

The Algodoo based instruction lessons is designed for 7" grade science courses work

and power unit force, work and energy relations (7.2.3) and energy conservation (7.2.4)
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part’s. An introductory Algodoo lesson is planned before application to prevent losing
attention of students during application, making familiar students to Algodoo program
and creating practice chance to use Algodoo program both participant teachers and

students.

7.2.1 objectives are selected to design the first Algodoo lesson. The objective of the
lesson is introducing dynamometer to students. This topic is available to apply Algodoo
because observing variables is easy and both teachers and students can use easily

Algodoo program during the application.

A reflection sheet is applied to experiment group of study. This sheet composed from
questions related with what students’ think about Algodoo, they want to use next

lessons and which point they have difficulties on Algodoo usage.

The research application lessons are planned after the introductory Algodoo lesson. The

research application lessons take three weeks.

3.4.3 First Week Application Algodoo Lessons

The first week class takes four hours. The objectives of the lessons are related to
classification energy: potential energy and kinetic energy. Lesson plans, worksheets and
simulations are designed according to objectives. The simulations contain graphs and
visual material which are the variables potential and kinetic energy depends on.

The Algodoo lessons are designed more interactive than control group lessons. At the
beginning of the lesson students are lead to lessons topic by using questions and
teachers create a discussion atmosphere. At the content part of the lesson, teachers give
information about the topic. The conclusion part of the lessons, Algodoo is used. The
worksheets are filled by the students’ estimations and observations. By using Algodoo

students get chance to observe and try want they want try.

3.4.4 Second Week Application Algodoo Lessons

The second week class takes four hours. The objectives of the lessons are related to
conservation of energy. Lesson plans, worksheets and simulations are designed
according to objectives. Conservation of energy is abstract concept and students have

problems on concretization of concepts. Simulations and simulated graphs are beneficial
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means to visualize the concepts. The simulations contain graphs and visual material

which can see daily life like swing and pendulum.

3.4.5 Third Week Application Algodoo Lessons

The third week class takes four hours. The objectives of the lessons are related to
friction force. Lesson plans, worksheets and simulations are designed according to
objectives. The simulations contain graphs and visual material which are the variables
friction force depends on. Students have chance to try which material what they want to

use and they can compare their daily life experiences.

3.4.6 Control Groups Lessons

The science lessons of the control groups are done more teacher centered. Text-book are

used as source. Teachers are more active than students. Generally, explanations and

questioning method is used during the lessons.

Table 3.6 The Procedure of the Research

Classes First Week Second Week Third Week
Science Lesson Science Lesson Science Lesson
7/IA(AL) Algodoo Algodoo Algodoo
7IF(A2) supported lesson | supported lesson | supported lesson
_ Kinetic and ,conservation of Sfriction force
T/1(A3) potential energy energy simulations and
simulations and simulations and worksheets
worksheets worksheets
7/B(C1) Text book based Text book based Text book based
7/E(C2) education, education, education,
teacher-centered teacher-centered teacher-centered
7/1L(C3) explanations explanations explanations
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CHAPTER 4

RESULTS AND DISCUSSION

The purpose of the research is examining the impact of using Algodoo on students’
achievements, science process skills, attitude towards science and attitudes towards

technology in science lessons at work and power units during four weeks.

The dependent variable for scientific process skill test was accepted as post test scores
means of WPST; the covariate was accepted as pre-test scores means’ of WPST and
treatment-Algodoo based instruction —as fixed factors while applying ANCOVA in
SPSS.

The dependent variable for work and power test was accepted as post test scores means
of SPST; the covariate was accepted as pre-test scores means’ of SPST and treatment-
Algodoo based instruction —as fixed factors while applying ANCOVA in SPSS.

The dependent variable for science attitude scale was accepted as post test scores means
of SPST; the covariate was accepted as pre-test scores means’ of SPST and treatment-

Algodoo based instruction —as fixed factors while applying ANCOVA in SPSS.

The dependent variable for technology attitude scale was accepted as post test scores
means of SPST; the covariate was accepted as pre-test scores means’ of SPST and
treatment-Algodoo based instruction —as fixed factors while applying ANCOVA in
SPSS.
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4.1 Results of Applied Test

Table 4.1 Means and standard deviations of the WPST pre-test and post-test scores

Pre-test Post-test
Class N Mean Standard Mean Standard
Deviation Deviation
Algodool(Al) | 33 8,60 2,71 11,96 3,71
Algodoo2(A2) | 35 6,85 1,98 12,31 2,67
Algodoo3(A3) | 33 7,39 2,95 13,45 4,35
Control1(C1) 34 8,44 2,48 9,88 2,91
Control2(C2) 34 6,85 2,85 8,97 3,28
Control3(C3) 33 8,54 3,09 10,42 3,81

Table 4.1 shows that the WPST’s mean and standard deviation of the control and
application groups’ pre and posttests. The lowest mean score of pretest is observed A2
group and the highest mean score is observed Al group. The lowest mean score of
posttest is observed C1 and the highest score is observed A3 group. The increment of
the Algodoo groups’ mean score of WPST is higher than the control gpoups’ mean
score of WPST. The incensement is in the scores of the t Algodoo groups after the
intervention. (Algodool,, =8,60 Algodoolyest =11,60; Algodoo2ye =6,85 Algodoo2yost
=12,31; Algodoo3,re =7,39 Algodoo3pes =13,45)

22



Table 4.2 The effects of Algodoo-based instruction on the WPST

Dependent Variable: Posttest

Source Type Il df Mean F Sig. | Significance
Sum of Square differences
Squares
Corrected 1181,359° 6 196,893 | 22,715 | ,000 Al-C1
Model AL-C2
Intercept 688,716 1 688,716 | 79,455 | ,000 A2-C2
Pretest 703,005 1 703,005 | 81,104 | ,000 A3-C3
Class 562,170 5 112,434 | 12,971 | ,000
Error 1690,250 195 8,668
Total 28045,000 202
Corrected 2871,609 201
Total

a. R Squared = ,411 (Adjusted R Squared =,390)

An ANCOVA test conducted to determine the significance difference between the
treatment and control group in terms of their work and power achievement test after the
intervention of Algodoo based instruction. The results indicated that the intervention

had significant impact on work and power achievement of students.

Analysis of ANCOVA indicated that there is significance differences among classes.To
find out significance differences post-dock comparison was made the results indicated
that there is significant differences between A1-C1 groups and the differences is
0,007;A1-C2 groups significance differences value is 0,017;A2-C2 groups significance
differences value is0,000;A3-C3 groups significance differences value is 0,000.

Table 4.3 Means and standard deviations of the WPST pre-test and post-test scores with
respect to gender

Pretest Posttest
Gender N
Mean Standard Deviation Mean Standard
Deviation
Girls 90 8,10 2,83 11,52 3,59
Boys 112 7,50 2,67 10,87 3,91
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The increment is observed on means and standard deviations of the WPSOT pre-test and
post-test scores with respect to gender. Girls pretest mean score of WPST is 8,10 and
posttest mean score is 11,52. Boys pretest mean score of WPST is 7,50 and posttest

mean score is 10,87. Girls are more successful than boys at WPST.

Table 4.4 The effects of Gender on the WPST

Dependent Variable: Posttest
Source Type Il df Mean F Sig. Partial
Sum of Square Eta
Squares Squared
Corrected 622,967° 2 311,483 27,566 ,000 217
Model
Intercept 888,363 1 888,363 78,618 ,000 283
Pretest 602,064 1 602,064 53,281 ,000 211
Gender 3,777 1 3,777 ,334 ,564 ,002
Error 2248,642 199 11,300
Total 28045,000 | 202
Corrected Total | 2871,609 201
a. R Squared = ,217(Adjusted R Squared =,209)

The gender does not have an important effect on the WPST score because the

significance difference value is 0,564 and it is higher than the 0,005.

Table 4.5 Means and standard deviations of the SPST pre-test and post-test scores

Pre-test Post-test
Class N Mean Standart Mean Standart
Deviation Deviation
Algodool(Al) 33 15,30 4,71 15,72 4,61
Algodoo2(A2) 35 16,85 4,62 17,68 3,12
Algodoo3(A3) 33 14,27 4,79 17,54 4,69
Control1(C1) 34 17,50 4,32 16,08 4,23
Control2(C2) 34 14,08 3,51 12,38 5,38
Control3(C3) 33 14,33 4,12 13,27 5,89
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Table 4.5 shows that the SPST’s mean and standard deviation of the control and
application groups’ pre and posttests. The lowest mean score of pretest is observed C2
group and the highest mean score is observed C1 group. The lowest mean score of
posttest is observed C2 and the highest score is observed A2 group. The increment of
the Algodoo groups’ mean score of SPST is higher than the control gpoups’ mean score

of SPST. The incensement is in the scores of the t Algodoo groups after the

intervention.  (Algodoolye =15,30 Algodoolpest =15,72; Algodoo2,. =16,85
Algodo02,0st=17,68; Algodoo3,e =14,27 Algodoo3pest=17,54)
Table 4.6 The effects of Algodoo-based instruction on the SPST
Dependent Variable: Posttest
Source Type 111 df Mean F Sig. Siginifant
Sum of Square Differences
Squares
Corrected 2394,971° 6 399,162 | 27,839 | ,000 A2-C2
Model A2-C3
Intercept 424,336 1 424,336 | 29,595 | ,000 A2-C1
Pretest 1585,170 1 1585,170 |110,557| ,000 A1-C2
Class 578,167 5 115,633 8,065 ,000 A3-C3
Error 2795,925 195 14,338
Total 53165,000 202
Corrected 5190,896 201
Total
a. R Squared = ,461 (Adjusted R Squared = ,445)

An ANCOVA test conducted to determine the significance difference between the
treatment and control group in terms of their scientific process skill test after the
intervention of Algodoo based instruction. The results indicated that the intervention

had significant impact on scientific process skill tests’score of students.

Analysis of ANCOVA indicated that there are significance differences among classes.
To find out significance differences post-dock comparison was made the results
indicated that there is significant difference between A2-C2 groups and the differences
is 0,000; A2-C2 groups significance differences value is 0,000; A2-C1 groups
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significance differences value is0,028; A1-C2 groups significance differences value is
0,016; A3-C3 groups significance differences value is 0,000.

Table 4.7 Means and standard deviations of the SPST pre-test and post-test scores with
respect to gender

Pretest Posttest
Gender N Mean Standard Mean Standard
Deviation Deviation
Girls 90 15,76 4,21 16,41 4,42
Boys 112 15,57 4,65 15,66 4,58

The increment is observed on means and standard deviations of the SPST pre-test and
post-test scores with respect to gender. Girls pretest mean score of SPST is 15,76 and
posttest mean score is 16,41. Boys pretest mean score of SPST is 15,57 and posttest

mean score is 15,66. Girls are more successful than boys at SPST.

Table 4.8 The effects of Gender on the SPST

Dependent Variable: Posttest

Source Type Il df Mean F Sig.
Sum of Square
Squares
Corrected 1886,244° 2 943,122 56,793 ,000
Model
Intercept 453,827 1 453,827 27,329 ,000
Pretest 1757,927 1 1757,927 105,859 ,000
Gender 69,440 1 69,440 4,182 ,042
Error 3304,652 199 16,606
Total 53165,000 202
Corrected 5190,896 201
Total

a. R Squared = ,,363 (Adjusted R Squared =,357)

The significance differences value is 0,042 after application of Algodoo based

instruction in class between gender.
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Table 4.9 Means and standard deviations of the TAT pre-test and post-test scores

Pre-test Post-test
Class N Mean Standart Mean Standart

Deviation Deviation
Algodool(Al) 33 3,95 0,57 4,24 0,54
Algodoo2(A2) 35 4,18 0,56 4,30 0,44
Algodoo3(A3) 33 4,01 0,55 4,25 0,49
Control1(C1) 34 417 0,52 4,41 0,43
Control2(C2) 34 3,91 0,62 4,03 0,69
Control3(C3) 33 4,26 0,58 4,29 0,51

Table 4.9 shows that the TAT’s mean and standard deviation of the control and
application groups’ pre and posttests. The lowest mean score of pretest is observed C2
group and the highest mean score is observed C3 group. The lowest mean score of
posttest is observed C2 and the highest score is observed C1 group. The incensement is
in the scores of the Algodoo groups after the intervention. (Algodoolye =3,95
Algodoolyest =4,24; Algodoo2,e. =4,18 Algodoo2,.s: =4,30; Algodoo3,. =4,01
Algodoo3;st =4,25)
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Table 4.10 ANCOVA test results for the effects of Algodoo-based instruction on the

TAT
Dependent Variable: Posttest
Source Type Il df Mean F Sig. Partial Eta
Sum of Square Squared
Squares
Corrected 17,927° 6 2,988 14,619 | ,006 ,310
Model
Intercept 19,375 1 19,375 94,798 | ,000 ,327
Pretest 15,213 1 15,213 74,438 | ,000 276
Class 1,345 5 ,269 1,316 ,259 ,033
Error 39,854 195 ,204
Total 3720,302 202
Corrected 57,781 201
Total
a. R Squared =,310 (Adjusted R Squared = ,289)

There is an incensement at the mean scores between pretest and posttest of the TAT
however, there is no significance difference pretest and posttest score of TAT. The
significance value is 0,259 and it is higher than 0,005.

Table 4.11 Means and standard deviations of the TAT pre-test and post-test scores with
respect to gender

Pretest Posttest
Gender N Mean Standard Mean Standard
Deviation Deviation
Girls 90 4,08 0,56 4,23 0,56
Boys 112 4,09 0,59 4,27 0,51

The increment is observed on means and standard deviations of the TAT pre-test and
post-test scores with respect to gender. Girls pretest mean score of TAT is 4,08 and
posttest mean score is 4,23. Boys pretest mean score of TAT is 4,09 and posttest mean

score is 4,27. Boys are more successful than boys at TAT.
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Table 4.12 The effects of Gender onthe TAT

Dependent Variable: Posttest

Source Type 111 Sum df Mean F Sig. Partial
of Squares Square Eta
Squared
Corrected 16,643° 2 8,322 40,256 ,000 ,288
Model
Intercept 19,712 1 19,712 95,355 ,000 324
Pretest 16,566 1 16,566 80,139 ,000 ,287
Gender ,062 1 ,062 ,289 ,586 ,001
Error 41,137 199 ,207
Total 3720,302 202
Corrected 57,781 201
Total

a. R Squared =,288 (Adjusted R Squared = ,281)

The gender does not have an important effect on the TAT score because the significance
difference value is 0,586 and it is higher than the 0,005.

Table 4.13 Means and standard deviations of the SAS pre-test and post-test scores

Pre-test Post-test
Class N Mean Standart Mean Standart
Deviation Deviation
Algodool(A1l) 33 3,79 0,26 3,81 0,39
Algodoo2(A2) 35 3,51 0,34 3,62 0,62
Algodoo3(A3) 33 3,86 0,36 3,89 0,26
Control1(C1) 34 3,59 0,42 3,55 0,37
Control2(C2) 34 3,62 0,33 3,50 0,39
Control3(C3) 33 3,98 0,31 3,99 0,25
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Table 4.13 shows that the SAS’s mean and standard deviation of the control and
application groups’ pre and posttests. The lowest mean score of pretest is observed C1
group and the highest mean score is observed C3 group. The lowest mean score of
posttest is observed C2 and the highest score is observed C2 group. The incensement is
in the scores of the Algodoo groups after the intervention. (Algodoolye =3,79
Algodoolyest =3,81; Algodoo2,e =3,51 Algodoo2y.s: =3,62; Algodoo3,. =3,86
Algodoo3;st =3,89)

Table 4.14 ANCOVA test Results for The Effects of Algodoo-based instruction on the

SAS
Dependent Variable: Posttest
Source Type Il df Mean F Sig. Partial Eta
Sum of Square Squared
Squares
Corrected 11,640° 6 1,940 13,336 | ,000 Al-C2
Model A3-C2
Intercept 7,097 1 7,097 48,784 | ,000 A2-C2
Pretest 4,058 1 4,058 27,897 | ,000
Class 3,511 5 ,702 4,827 ,000
Error 27,203 195 ,145
Total 2706,062 202
Corrected 38,843 201
Total
a. R Squared = ,300 (Adjusted R Squared = ,277)

An ANCOVA test conducted to determine the significance difference between the
treatment and control group in terms of their science attitude test after the intervention
of Algodoo based instruction. The results indicated that the intervention had significant

impact on scientific process skill tests’ score of students.

Analysis of ANCOVA indicated that there is significance difference among classes. To
find out significance differences post-dock comparison was made the results indicated
that there are significant differences between A1-C2 groups and the differences is
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0,004; A2-C2 groups significance differences value is 0,005; A3-C2 groups significance
differences value is0,000.

Table 4.15 Means and standard deviations of the SAS pre-test and post-test scores with
respect to gender

Pretest Posttest
Gender N Mean Standard Mean Standard
Deviation Deviation
Girls 90 3,70 0,39 3,72 0,41
Boys 112 3,74 0,36 3,75 0,47

There is no increment on means and standard deviations of the SAS pre-test and post-
test scores with respect to gender. Girls pretest mean score of SAS is 3,70 and posttest
mean score is 3,72. Boys pretest mean score of SAS is 3,74 and posttest mean score is
3,75.

Table 4.16 The effects of Gender on the SAS

Dependent Variable: Posttest
Source Type 111 Sum df Mean F Sig. Partial
of Squares Square Eta
Squared
Corrected 8,130° 2 4,065 25,278 | ,000 ,209
Model
Intercept 5,638 1 5,638 35,064 | ,000 ,155
Pretest 8,117 1 8,117 50,480 | ,000 ,209
Gender ,001 1 ,001 ,005 941 ,000
Error 30,713 199 ,161
Total 2706,062 202
Corrected 38,843 201
Total
a. R Squared =,209 (Adjusted R Squared =,201)
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The gender does not have an important effect on the SAS score because the significance
difference value is 0,941 and it is higher than the 0,005.

The reflection papers are applied to experiment groups ‘students after introductory
Algodoo lesson and after at the end of the research application lessons. The students’

answers are categorized and frequency tables are formed.

Table 4.17 The Frequency Table of Algodoo Reflection Papers

Before Algodoo After Algodoo
Application Application
Class Idea N f N f
I want to use 22 68,75% 32 96,96%
Algodool(A1) Algodoo next
lessons
It can be maybe 1 3,12% 0 0
I don’t want to use 10 31,25% 1 3,04%
Algodoo next
lessons
I want to use 27 77,14% 33 94,28%
Algodoo2(A2) Algodoo next
lessons
It can be maybe 4 11,42% 2 5,72%
I don’t want to use 4 11,42% 0 0
Algodoo next
lessons
I want to use 28 84,84% 33 100%
Algodoo3(A3) Algodoo next
lessons
It can be maybe 1 3,03% 0 0
I don’t want to use 4 12,12% 0 0
Algodoo next
lessons
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The reflection papers are separated to students after introductory Algodoo lesson and
after at the end of the research application lessons. The duration is nearly six weeks.
The first reflection paper results show that nearly %70 of the students wants to use
Algodoo next lessons. The rest of the students are hesitated or not want to use Algodoo

next lessons.

The applied reflection papers at the end of the research application shows that nearly

%95 of the students want to use Algodoo for next lessons.

Table 4.18 Students’ ideas which Features They Like Algodoo

Ideas N f
The Algodoo make concept embodied 28 27,72
The variables can be manipulated 22 21,78
The objects can move 10 9,90
The graphs are formed simultaneously 6 5,94
The results can be estimated 15 14,85
The results can be observed immediately 10 9,90
It looks like computer games 13 12,87
It is colorful 3 2,97

Some examples of students’ ideas about which features they like during Algodoo usage:

Student 8 from Algodool class: “It is colorful and it gets my attention, I distinguish

objects more easily.”

Student 27 from Algodool class: “I can change variables what value I want to try and I

can observe the results immediately.”

Student 16 from Algodoo2 class: “Objects are moving it looks like computer game,

cartoon so it remains my mind more easily and colorfully.”

Student 9 from Algodoo3 class: “Forming graphs simultaneously is the most excited

features of the application.”
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Table 4.19 Students’ ideas which features they have problems on Algodoo usage

Ideas N f
The terms are English 55 54,45
The teacher does not know English 35 34,65
so he did not found object quickly
It is too colorful it distracts me 5 4,95
| face problems graphs formation 6 5,94

Some examples of students’ ideas which features they have problems on Algodoo

usage:

Student 2 from Algodool class: “The terms are English so I did not understand at the

beginning but other lessons I familiar with the items.”

Students 14 from Algodoo 2 class: “The teacher does not know English so he faced with

some difficulties.”

Student 25 from Algodoo 3 class: “Some terms are English so sometimes I could not

find where we compose graphs easily.”

Student 30 from Algodoo 3 class: “It is more colorful and my attention is lose

sometimes easily.”
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4.2 Discussion

The research attempt to examine the effects of using Algodoo in science lessons at
middle school. Science education has an important place both education life and daily
lives. Science education mostly depend on the understanding and setting relationships
between the concepts. In other words, growing scientific literate people the primary aim
of science education [1]. Scientific literate people is a need for both society and era.

Needs and developments brings with positive and negative features with together so
manipulations on each areas are inevitable truths. Education is an ongoing and alive
process so integrating new developments into educations especially classes is necessity.
Technology integration into classes is one of the attempt to meet the needs of society.
The attempt is mostly supported by state and FATIH project is an evidence of this.
FATIH project is one of the comprehensive project wants to integrate technology to
education [8]. Within the scope of this project interactive white boards(IWB) set in the
classes and begin the use. Nearly 80% of the school has IWB in Turkey.

Technology usage in classes is a contradictive topic but to meet the needs of society and
era the integration of technology into education should be done effectively. Simulations
are the applications which are comes with the technology. Algodoo is a simulation
application easy to use in the classroom.

The study examines the using Algodoo in science classes into four categories: students’
achievement at 7 ™ grade work and power unit, scientific process skills, attitudes

toward science and attitudes towards technology.

The examined literature shows that using simulations and Algodoo has positive effects
on students’ science achievement. Energy is an abstract concept and students have
problems with this topic. Misconceptions and energy conversion are the mostly
problematic part of the topic. To get rid of misconceptions students must be dissatisfied
with their existed conceptions; and the new concepts must be intelligible and plausible.
At this point serving different information sources to learners is a reasonable way.
Technology is a good way to supply different teaching material and sources[7].The
study is conducted by Akbulut, Sahin and Cepni(2013) shows that the main reason of
misconceptions which are related to energy topic is that students are passive so they do
not embodied the topic. To solve this, students should be active during the knowledge

acquisition process [4]. Simulations create chances to students being active in the
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process and embodied the topic. Thus, the researcher claimed and construct the
hypotheses that the using Algodoo increase the students’ WPST scores with respect to

rationale.

After testing hypotheses, the findings of the study disclosure that the experiment group
increased the post score of the WPST and, scores are better than the control group. The
results found significance difference between A1-C1, A1-C2, A2-C2, A3-C3 between
groups’ achievement. It means that each partner group, each instructors experiment
groups show higher increasement than control group. Three different instructor get
meaningful differences. Also, there is meaningful differences between two different
instructors. It shows that the research can be repeatable and it shows positive

improvement on students’ achievement.

The findings of the study are consisted with some studies in the literature. Technology
based activities foster student learning process, participation and collaboration because
the well designed and integrated simulation enables learners to try and observe what
they wonder. Students actively engage in analysis, synthesis and evaluation when they
actively involve the learning process [16]. Discussions are the important means to
prompt active learning in the classes. During the research process worksheets are used
to supply evidence based argumentation and gathering data.

The used worksheets are designed as data collection table and students can select the
variables value and they had to chance to observe their hypotheses. If they face a
confused point they can repeat the simulations and observe the results. Also, students
discuss the each other hypotheses.

Setting connections between concepts mostly affect the science achievement because
concept learning has an important place at science education. For abstract concepts
multiple representation gains attention more like energy. Students are more able to
transfer knowledge when they acquired it more than one sources. The Kumar and
Sherwood research is conducted about classes of organism and ecosystem with 83 9"
grade students. The teaching process is supported with multimedia simulations ant the
researchers observed that simulations improve the students understanding of science
[46]. A similar research is applied to 124 8" grade students on the topic ecosystem
water. Eckhardt (2013) find that combination of instruction and particular methods like

simulations get results positive learning outcomes [47].
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The instruction is supported by Algodoo application during the research process and
students get chance to active engage in participation and manipulation of the variables.
Manipulation and visualization simultaneously has positive effect on not only physic
topics but also chemistry topics. 170 second semester general chemistry students attend
the study and they used simulations at particulate level and macroscopic level. Tang and
Abraham’s (2016) study shows that different level of representations of simulations

affect the students learning positively [48].

Table4.1 show that the results of applied study. The experimental group of students who
receive instruction and Algodoo application in the science classes get higher scores on
the Work and Power Success Test(WPST) than control group who receive mostly text
book based instruction. Algodoo has positive impact on students’ work and power unit

achievement test.

Science education contains some part and scientific process skills is one of them.
Improving students’ scientific process skills has a big room in science education.
Sooabard and Rannikame (2015) defines scientific literacy as utilizing science
knowledge and scientific process skills particularly related with creative problem
solving and making reasoned decisions in real life situation [27]. The basic aim of the
science curriculum is taken into consideration scientific process skills get more

attention.

Scientific process skills contain experimentation, observation, space/time relation,
classification, using numbers, measurement, binding, forecasting, controlling variables,
interpretation of data, responding and forming hypotheses [45]. To develop these
features argumentations, discussions, making experiments should be done. Different
sources and multiple representations make serve students to get students who are

different types of learners.

The researcher gets parallel results with the former research with respect to scientific
process skills test. The findings of the study revealed that the experiment group
increased the post score of the SPST and, scores are better than the control group. The
results found significance difference between A2-C2, A2-C3, A2-C1, A1-C2, A3-C3
between groups’ achievement. It means that partner groups, different instructors’

experiment groups show higher increasement than control group.
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Experiments can be different purposes in the science classes. Embodied concept,
visualization, data collection, forming hypotheses some of the using aim of experiment
in science educations. At some points, making experiments cannot be possible in such
situation technology can be helpful means to educators. Simulations are interactive
programs includes artificial environment. It supplies students chance to experiment

harmlessly and simulate process in a virtual environment [22].

Simulations compatible with principles of scientific discovery learning. Discovery
learning process contains some inquiry learning features like predicting, conducting and
reasoning. All of these features are located in a good designed simulation program [47].
Learners can set a connection between complex concepts like energy conversation and

variables by using simulations.

Creating opportunities to students for think critically about complex contents supply
that students needs chance to ask questions, generate ideas, collect data and evaluate
evidence. Simulations are scaffolders for learners to develop deep science content
understanding [49]. The applied research results similar to these ideas. The scientific
process skill test score of experiment group is higher than the control group. It shows

that using Algodoo has positive impact on students’ scientific process skills.

The positive impact of Algodoo using in science lessons not only observed at students’
test score but also attitudes towards science. The results which get from applied
research show that experiment group students’ positive increase of attitudes towards
science is higher than the control group. The examined literature also supports the
results. The research is conducted by Ozer, Bilici and Karahan (2015) with 6" grade
students at “Force and Motion Unit”- “Light and Sound Unit” results students develops
positive impact both science and Algodoo usage in science classes. The students say
that we can more easily understand the topic by using Algodoo in their interview [18].
Another research which is conducted with 10 ™ grade student by Celik, Sar1 and
Harwanto results that Algodoo program has positive impact on students’ science
attitude and students’ understanding [19]. A similar result with this study is found by
Aydin and Balim in 2004-2005 semesters. The experimental group of the study is
consisted of 68 7™ grade students show more positive attitude towards science than

control group [6].
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The positive impact on attitudes towards science is observed some study implicitly.
Berber & Sar1 (2010) advocate that the positive improvement of the interest in science
affect the attitudes towards science. They observed more positive increasement in
experiment group than control group in terms of interest in science [50]. Also, being
active during the learning process increase the learners’ motivation and motivation

affect the whole attitudes of students, attitudes towards science too [51].

Algodoo has positive effect on students’ attitudes towards technology. The experiment
group show higher increasement than control group on technology attitude scores.
Algodoo has an easy interface to use. Technology literacy is 21%century skill and the
improvement of attitudes towards technology is demanded.

Cydis (2015) states that technology integration is a basic feature of students’
competence in the technology era. The easy and enjoyable applications make easier to
integration of technology into education and increase the students’ interest towards
technology [13]. A research which is conducted in Finnish and Estonian schools

indicate that Technical craft has an impact on motivation for learning technology [52].

Although the existence of attempts and needs of society, technology is not used by
educators enough. The most important reason of this situation teachers have not enough
information about technologies which can be used in classes. They do not feel
comfortable when they use a new technology or application because teachers are not
master on subject so teachers do not prefer use new technologies in the classes. The
examined literature and research findings support this idea. Gregorcic(2017) explains
the teachers feeling when they used a new technology in their science classes like that “I
feel anxious at the beginning because | am not expert on using Algodoo and | can lose
control of the class”[9]. To prevent this extraneous variables’ effect the participant

teachers apply an introductory lesson before application.

Students’ feedback of Algodoo using in the science classes is positive. They declare that
it is enjoyable, playful, observable. The statements show that students are more eager to
participate to lessons and they are more active. Teachers are the most important part of
education process. However, this does not mean to only they are the active in teaching
and learning process. Students should be more active to increase the knowledge

acquisition. By using technology teachers can create more student active learning
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environment. Teachers attitudes play an important role the integration of technology
into education [53].

4.3 Conclusion

The previous researches shows that using simulations does not have negative effect.
Also, the examined results explain the positive relationship between the using Algodoo
and knowledge acquisition. The study not only results positive impact on achievement
but also different areas like scientific process skills, attitudes towards science and
technology. There is significance difference between pre-test and post-test score of the
control and experiment group. The higher positive improvement is observed at work
and power success test, scientific process skill test, science attitude scale and

technology attitude scale score of experiment group.

4.4 Implementation for Future Research

e The examined literature shows that the applications are done mostly with preservice
teachers or high school students. The new research can be conducted at each grade.

e Students’ feedback of the research is positive so Algodoo application can be used
different units at science classes.

e Technology integration into classes is important topic and Algodoo is easy, free and
compatible to IWB so it can be used each teacher.

e The study can be repeated with respect to different independent variables such as

motivation.
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APPENDIX-A

LESSON PLANS
A.1 Lesson Plan 1 (Introductory Algodoo Lesson)
Lesson: Science Education
Topic: The Relationship between Mass and Gravity
Grade :7
Time:40+40 minutes
Obijective:

7.2.1.1 Kiitleye etki eden yergekimi kuvvetini agirlik olarak adlandirarak, agirligi bir

kuvvet
olarak tanimlar ve biiytikliigiinii dinamometre ile dlger.

7.2.1.1: Students called gravity as a force which is affect the mass, define gravity as a
force and measure the gravity with dynameters.

Concepts:Mass and Gravity

INTRODUCTION: (15 minutes)

e Teachers ask questions to students related with topic to set connection between
daily life. By doing so, teacher can both get information about students’
readiness and supply formative assessment of students ‘misconceptions if they

are existed.
o What is the mass?

o Where do we use mass term in daily life?
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o Are there any other terms which are used with mass term? (Questioning

continues until students mention gravity term)
o What is the gravity?
o Are the mass and gravity same terms?
CONTENT:
1.Part (25 minutes)

e Teachers give a brief information to students about topic. By using question and

answer, mass and gravity are different terms is indicated.
2.Part (20 minutes)
e The mass concept is taught by using Algodoo at the second part of the lesson.

e How does the mass effect the object? What is the direction of gravity? Questions
are asked to students and their prediction is listened and the results are showed

by using Algodoo program.

CONCLUSION and EVALUATION: (20 minutes)

e Students fulfill the worksheets during the lecture and application part. The
worksheets are used as both teaching material and evaluation material.
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WORKSHEET

The Used
Dynameters and
Forces

The Used Material Gravity

The Extension of The
Spring(you can draw or

write dimension)

48




A.2 Lesson Plan 2 (Example of Applied Lessons)
Lesson: Science Education

Topic: Force, work and energy relations

Grade :7

Time:40+40 minutes

Objective:

7.2.3.2. Enerjiyi is kavramu ile iligkilendirir, kinetik ve potansiyel enerji olarak

siiflandirir.

7.3.2.2: Students set a relationship between work and energy, classify the kinetic and
potential energy.

Concepts: Physical work, kinetic energy, potential energy, gravitational potential

energy, flexibility potential energy

INTRODUCTION: (15 minutes)

e Questions are asked to students about topic.By doing so,teacherOgrencilere
konudaki ana kavramlar hakkinda sorular sorulur. By doing so, teacher can both
get information about students’ readiness and supply formative assessment of

students’misconceptions if they are existed.
o What is the energy?

o Where do we hear the energy term? (Teacher lead students answer to
work and energy because many students answer questions related with

food’ energy)
o Do we categories energy? If we can do it, what can be the criterions?
CONTENT:
1.Part (25 minutes)

e Teachers give a brief information to students about topic. By using question and
answer, the criterions of the energy classification are decided.
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2.Part (20 minutes)

e The energy concept is shown by using Algodoo simulations at the second part of

the lesson.

e The graphs are simultaneously shown students by using Algodoo application

and they fulfill their worksheet.

CONCLUSION and EVALUATION: (20 minutes)

e According to students guess and hypothesis simulation is manipulated and they

fulfill worksheets.
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WORKSHEET

Matter Mass of Matter(kg) Kinetic Energy(joule)
Velocity(m/s)

Matter Mass of Matter(kg) Kinetic Energy(joule)
Velocity(m/s)

e Drive graphs by using gathering data

e What is the relationship between velocity —kinetic energy, mass-kinetic energy?

o1



Worksheet
1.Beginning ldeas

What does the kinetic energy depend on?

2. Test

What did you do to find what kinetic energy depend on?

3.Claims

What did | get by using by results and observations? (What is my ideas at the end of the

lesson?)

4.Proof

The proof which are derived from observations and findings support my ideas.

5.Reflections

The comparison of my ideas between beginning and end of the class.

52



A.3 Reflection Paper

1)Which terms do you hear in the first time at the lesson?

2)What is your opinion about using Algodoo in the lesson?

3)If you will be the teacher of your science lesson, is there anything to add lesson?

4)Do you want to use Algodoo for next science classes?

5)Which features do you like mostly when you use Algodoo?

6)At which points you face with problems using Algodoo?
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APPENDIX-C

C.1  Work and Power Success Test

Kuvvet ve Hareket Unitesi Basar: Testi
Hazirlayan: Osman ERSAHAN
(Lutfen: Sorularin cevaplarnni cevap anahtannin tGizerine isaretleyiniz).

1) Bir 8grenci ici bos bir kutuyu 10 metre ilerlettigine gére bu
Sgrenci ile ilgili olarak asagidaki ifadelerden hangisi yanhstir?

A) Ogrenci kutuyu ilerletirken kuvvet harcamistir.

B) Ogrenci kutuyu ilerletmis ama is yapmamustir.

C) Ogrenci kutuyu ilerletirken enerji harcamistir.

D) Ogrenci kutuyu 20 metre ileri itseydi daha fazla enerji harcamis
olacakti.

2) Asagida belirtilen hangi fen

anlaminda is yapmistir?

durumlarda bulunan kisiler

I. Volkan kutuyu iterek hareket ettiriyor.
1. Bengii bankta oturup biraz dinleniyor.
11l. Kemal kaydiraktan kayiyor.

IV. Deniz merdivenlerden iniyor.
A)lvell B) L llvelll C) 1L, 1l ve IV D) I, lll ve IV

d

3) Asagidaki sec ki
dogru tanimlanmistir?
A) Enerji is yapabilme yetenegidir.
B) isin birimi enerji olarak tanimlanir.
C) Enerji harcanan her yerde is yapilmis olur.
D) Enerji ve is birbirinden bagimsiz kavramlardir.

is ile enerji arasindaki iliski

d, h
den |

4) Fen anl da is yapilabil
i yol

i icin bir cisme kuvvet uygulanmal
. . I
hangisidir?

I ktedir. Buna gdre isin

ve y ger
birimi asagidakilerden

A) Joule B) metre/Newton C)Newton D) Newton/Joule

5)
2 Kuvvet
3 Kuvvet
LKuvvet
Kuvvet
Yukandaki cisme 4 adet kuvvet tek tek uygulaniyor. Bu

kuvvetlerden hangisi fiziksel anlamda is yapamaz?

A) 1. Kuvvet B) 2. Kuvvet C) 3. Kuvvet D) 4. Kuvvet

6) Asagida verilen durumlarin hangisi bir kinetik enerji belirtir?

I. Masada duran kalem Il. Hareket eden araba
1. Yuvarlanarak hareket eden misket
A)llvelll B) Yalniz Il

C) Yalniz | D) L Il velll

7) Asagidaki sekillerde yatay diizlem lizerinde hareket eden K, L, M,
N cisimlerinin kiitleleri ve siiratleri verilmistir. Hangi cismin kinetik
enerjisi en kiictiktiir?

Strat 1 m/s

<@

Katle = 4 kg

Sarat: 1 mv/s
—
L

Kotle = 3 kg

Sdrat: 2 mvs
—_—

N
Katle = 1 kg

Strat 2 mis
20T
M D

Katle = 2 kg

A) K B) L am D)N

APPLIED TESTS

Sinif:
8)
= Yandaki sekilde m kdatleli cisim h yiik-
H sekliginde tutulurken potansiyel enerjisi
Py E kadardwr. Asagidaki seceneklerde
& verilen sistemlerin hangisinde cismin
potansiyel enerjisi 4E dir?
yer
A [ z2m B) z2m| S m B): [
h | 2n . h 2h
! { ; i
yer yer yer yer

9) Cekim potansiyel enerjisi asagida verilenlerden hangisine bagh
degild
A) Cismin kitlesi
C) Cismin hizt

B) Cismin yerden yiksekligi
D) Yerin cekim ivmesi

10) Sekil 1 ve Sekil 2’deki zdes yaylar ayni miktarda sikistinlarak
dnine K cismi konulmustur. Sekil 1’de sikistirllan yay serbest
birakildiginda K topu h yiiksekligine, Sekil 2’de ise 2h yiiksekligine
cikmustir. Bu iki durum ile ilgili olarak asagida sdylenenlerden
hangisi yanhstir?

XK

Sekil 1 Sekal 2

A) Sikistinlan yay esneklik 6zelligi nedeni ile esneklik potansiyel
enerjisine sahip olur.

B) Yayin esneklik potansiyel enerjisi yayin sikistinlma miktan
arttikga azalir.

C) sikistinllan yayda esneklik potansiyel enerjisi, kinetik enerji ve
potansiyel enerji seklinde enerji dénasumi vardir.

D) Sekil 2’deki yay daha cok sikistirildig icin K topu daha yuksege

citkmistir.

11) Hareket ydnii ok isaretiyle belirtilen asagidaki sistemlerin
h isind. ismi iyeli enerj artarken kinetik enerjisi
ihmal ediliyor.)

B)

g P
azalir? (Ortamdaki siirtiinme

-

D)

12) Kisi ya da nesnelerin sahip olduklan enerjiler ile ilgili asagidaki
yorumlardan hangisi dogrudur?

A) Kaydiraktan kayan cocuk kinetik enerjiye sahiptir.

B) Duvarda asili duran tablonun hicbir enerjisi yoktur.

C) Sirtinda g¢anta tasiyan kiz 8grencinin sirt cantasi herhangi bir
enerjiye sahip degildir.

D) Arabayi iten adamin haraket ettirdigi arag hicbir enerjiye sahip

degildir.
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13) Bir cisim strtiinmesi &nemsenmeyen bir ortamda agagidaki gibi L-
M noktalan arasinda salimim hareketi yapiyor. Buna gére cismin en
biiyiik kinetik enerjiye sahip oldugu konum asagidakilerden
hangisinde dogru verilmistir?

14) Kuvvetin ydéniini ve biyukligiini degistirmek icin kullanilan
aletlere ne denir?
A)is C) Basit makine

B) Enerji D) Giig

15) Asagidakilerden hangisi basit makineler igin dogru degildir?

A) Kuvvet ve yoldan ayni anda kazang saglar.

B) s yapma kolayligi saglar

C) Bir kuvvetin ydniinii degistirmek icin kullanilan makinelerdir.

D) Bir kuvvetin buyikligini degistirmek icin kullanilan
makinelerdir.

16) ilayda ve Sila yukaridaki gibi tahterevalliye bindiklerinde denge
saglaniyor. Buna gére;

1. ilayda’nin agirhig Sila’min agirhgindan azdir.

1. ilayda ile Sila yer degistirirse tahterevallinin dengesi sola dogru
bozulur.

1Il. ilayda bir birim destege yaklasirsa destegin dengesi saga dogru
bozulur.

ifadelerden hangileri dogrudur? (Tahterevalli cubugunun agirhg

ihmal ediliyor.)
A)Yalmizl B)lvell C)livelll D)L llvelll

17) Asagidaki sekillerde giinliik hayatta sikhikla kullandigimiz aletler

gorilmektedir. Resimlerin iizerindeki oklar ise bu isleri yaparken

uyguladigimiz  kuvvetin ve elde ettigimiz kuvvetin ydnlerini

gostermektedir. Sizce yapilan bu gésterimlerden hangisi yanhstir?

a) b) g ¢) d)
/S S}
18) Asagidaki kaldiragta bulunan K cismini yukariya dogru en biiyiik

kuvvetle kaldirabilmek igin segeneklerde verilen noktalardan
hangisine kuvvet uygulamamiz gerekir?

=y =z
‘-——%:: T .
Vi —
A) X B) Y 0z D) T

19) I. Ayni dénme ekseni (izerinde bulunan yarigaplan farkh
silindirlerden olusan basit makinadir.
ILEgik dizleme benzeyen genellikle kesme
kullanilan basit makinadir.
lilingaatlarda agir yiikleri iist katlara tagirken kullanilabilen bir
basit makinadir.

isleminde

Yukarida t: I basit kinal
dogru olarak verirlmistir.

asagidakilerden hangisinde

A) Cikrik Vida Makara
B) Vida Kama Egik diizlem
C) Gikrik Makara  Egik diizlem
D) Cikrik Kama Makara

20) Bir buharli lokomotifte kémiiriin yanmasindan tekerleklerin
dénmesine kadar ki enerji dénusiimii, asagidakilerden hangisinde
dogru olarak verilmistir?

B) Isi-Kimyasal-Hareket
D) Elektrik-Isi-Kimyasal-Hareket

A) Kimyasal-Isi-Hareket
C) Isi-Elektrik-Hareket

21) Fatih Sultan Mehmet Han’in istanbul’u fethederken gemileri bir
gecede Halic’e karadan indirmesi Misirda piramitleri insa eden
iscilerin piramitler yiikseldikce, bloklari yukariya dogru cikarmasi

Yukaridaki resimlerde verilen olaylar ile ilgili asagidakilerden
hangisi sdylenebilir?
. Teknoloji tarih iginde farkli sekilde basit makineleri hep
kullanmustir.
Il.  Basit makineler ihtiyaclara gére degisim gstermistir.
lll. Resimlerde goriilen basit makineler toplum icinde tretilmis
ve cesitli ihtiyaclara ¢éziim Gretmistir.
A)lvell B)llvell

C)ivelll D), lvelll

22) Asagida siirtiinme kuvveti ile ilgili verilen ifadelerden hangisi

yanhstir?

A) Cisimlerin kinetik enerjileri azaltilabilir.
B) Birimi yoktur.

C) Sirtlinen ylzeylerin tirtine baghdir.

D) Ydnii daima cismin hareket yénuyle zittir.

23) Diiz yolda fren yapan bir arabaya uygulanan siirtiinme kuvveti
ile ilgili agagida yapilan yorumlardan hangileri dogrudur?

I. Araba fren yaparken arabanin kinetik enerjisinin bir kismi is1
enerjisine ddniigmiistiir.
Il. Araba fren yaparak durdugunda sahip oldugu enerjinin tamami
bitmistir.
11l. Stirtiinme kuvveti olmasaydi araba duramazdi.

A)Yalnizl B)lvell

C)lvelll D)llvelll

56



Is-Giic-Enerji Testi Cevap Anahtari

© 0o N o g bk~ w0 DD

[
= o

N DN N P PP R R
N PO © 0 N O O B ow D
O @™ U » OO U >»PO®mPPOWWO WWPr wW>»P U

)
w

57



C.2 Scientific Process Skill Test
Gozlem Yapma

1.Asagidakilerden hangisi gozlemdir?

a)Metalin bir kism1 kirmizi bu yiizden sicaktir.

b)Sokak 1slak demek ki yagmur yagmus.

c)Masa agactan yapilmis gibi goriiniiyor.

d)Cocuklarin kaldiklar1 binanin rengi turuncudur.
2.Asagidakilerden hangisi gérme duyusuyla gézlemlenir?
a)Havadaki sicaklik degisimini gdzlemleme

b)Bitkilerin boyundaki degisimi gézlemleme

c)Yeni kimyasal maddelerin kokusundaki degisimi gézlemleme
d)Motordan ¢ikan sesin degisimini gozlemleme

Uzay —Zaman Iliskisi

g\‘@’,\ e
B

3.Eger A ve B kosucular1 ayn1 anda baslarsa bitis ¢izgisine (C) ayn1 anda variyorlar. Bu

durumda hangi kosucu daha hizli kosar?

a)A B’den daha hizli kosar.

b)B A’dan daha hizl kosar.

¢)A ve B ayni anda kosar.

d)B A’dan daha yavas kosar.

4.Asagidaki golge sekillerinden hangisi tam silindir kullanilarak olusturulmaz?
a)Daire

b)Kare

c)Dikdortgen

d)Uggen
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4cm /
: / L1 1em
4cm VQcm
4cm

1 2 3 4 5
Yukaridaki sekle gore hangi iki kutudaki suyun hacmi yaklasik olarak birbirine esittir?
a)lve?2 b)2 ve 3 c)3veb d)2ve5

6.Asagidaki tabloda Atatiirk Ilkdgretim Okulundaki bazi 6grenciler hakkinda bilgiler
yer almaktadir.

1 2 3 4 5
Isim Cinsiyet Dogum Milliyet Okula Giris
Giinii Yih
Tugba Kiz Haziran 1990 | Tirk 1995
Ramazan Erkek Mart 1990 Amerikan 1995
Ali Erkek Aralik 1989 | Tirk 1995
Ozlem Kiz Mayis 1990 | Tiirk 1995
Giirkay Erkek Ekim 1989 Fransiz 1995
Murat Erkek Agustos Ingiliz 1995
1989

Asagidaki kategorilerden hangisi tablodaki Ogrencileri en az iki farkli gruba

ayrilabilmeyi saglamaz?
a)Cinsiyet(Kiz-Erkek)
b)Dogum Tarihi
c)Milliyet

d)Okula giris yilh

7.Asagidaki sekilleri iki grupta siniflandirmak icin en iyi 6zellik hangisidir?

W v 2
O
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a)Kare olanlar veya kare olmayanlar

b)Dort tane diiz kenar1 olan veya hig diiz kenar1 olmayanlar

c)Egri kosesi olanlar veya diiz kosesi olanlar

d)Kose sayist tek say1 olanlar veya kose sayisi tek say1 olanlar

8. “Bir kapta bulunan suyun sicakligi ne kadar fazlaysa, i¢inde bulunan sekerin
¢Oziinme hiz1 da o kadar fazla olacaktir.” Bu bilgiye gore her birinde esit miktarda seker

bulunan asagidaki kavanozlari, sekerin en yavastan en hizli ¢dziinmesine dogru

siralayiniz.
\
Sekerli Su
Sicaklk
a)A,B,C,D
b)B,A,C,.D
c)C,B,D,A
d)D,C,B,A

9.Asagidaki sekil gruplarindan hangisinde sekiller soldan saga dogru en kiiciik sayidan

en biiyiik sayiya dogru siralanmaktadir?

& @
o & @

B

D
G
S

10.Asagidaki say1 siralama etkinliginde soru igaretli yere hangi say1 gelecektir?
2 3 5 8 12 17 ?

a)19  b)23  c)24  d)28
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11.Diin hava sicakligr -6°C idi, bugiin ise 2°Cdir.Diin ile karsilastirildiginda bugiin hava

sicakligi kag derece daha fazladir?

a)10°C b)8°C |
2
C)4°C d)2°C P
-8
£
Olciim Yapma

12.Normalde insan viicudunun sicakhigi 37°C’dir.Hasta insanlarin viicutlarmim sicaklig
360C ile 420C arasinda degisir. Asagidaki termometrelerden hangisi insan viicudunun
sicakligini 6lgmek i¢in en uygundur?

) § @
o (-}
ﬂ a7°c q 0 60°C 450 C 100 C

a3 |
1

b b B B b

a)A b)B c)D d)E

13.Bir deneyde dort cocuk, kendilerine verilen bitkileri yetistirmektedir. Her ¢ocuk dort
farkli zamanda bitki boylarinin uzama miktarimi 6lgmiis ve kaydetmislerdir. Cocuklarin
bitkilerine verdikleri su miktar1 dort farkli gézlemde de esit olduguna gore; asagidaki

tabloda hangi 6grencinin dl¢limleri daha dikkatli ve giivenilirdir?

1. Gozlem | 2. Gozlem | 3. Gozlem | 4. Gozlem
Avni’nin bitkisi | 3cm 6cm 10 cm 8cm
Giirkay’in 4cm 5cm 5cm 4cm
bitkisi
Tamer’in bitkisi | 2 cm 10 cm 4 cm 8cm
Fatih’in bitkisi 8cm 3cm 2cm lcm

a)Avni  b)Gilirkay c)Tamer d)Fatih
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14.Asagidaki tabloda Ibrahim ve Mehmet ‘in basket sonuclar1 gosterilmektedir. Her
ikisi de Pazartesi, Sali, Carsamba, Persembe ve Cuma giinleri 20 defa serbest atis

yaptiklarina gére; ibrahim, Mehmet’ten haftanin kag giinii, daha fazla basket atmistir?

Bibrahim

) Mehmet

o Sali Carsamba Persembe oo

a)l b)2 c)3 d)4 e)5
Mliskilendirme

15.Hangi nesnenin alt1 esit yiizii, 8 kosesi,12 kenar1 ve hacmi vardir?
a)Kiip b)Kare c)Kiire d)Altigen

16.Ayse, okuldaki smiflarmin seklini kagida ¢izmek istiyor. Ayse’nin kullanmasi

gereken uygun dlcek asagidakilerden hangisidir?
a)l m=1 km b)1 m=1cm c)1 m=1 mm
d)1 m=1 hm e)lm=1m

17.Asagidaki sekilde bir deneyin {i¢ asamasi1 gosterilmektedir.

Deterjan A

Sivi A + Smwvi B + Sivi C +
Toz Deterjan A Toz Deterjan A Toz Deterjan A

=

". - 3
\g»/‘ Deterjan A
Sivi A + Siwvi C +

Toz Deterjan A Toz Deterjan A Toz Deterjan A .
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Deneyden elde edilen sonuglara gore asagidaki ifadelerden hangisi en dogrudur?

a)A ve C sivilart aynidir.
b)A ve B sivilar1 ayn1 degildir.
¢)A,B ve C sivilarinin hepsi aynidir.

Tahmin Yiiriitme

388383
E

st ,g@‘*q‘b{‘q,@“‘é‘r ?n?f & G T S T T
Aylar
&0
50
40 ]
30
20 ]
10 |
o
ast q-f-‘"““b@,@.dcs‘g * £ & o 1 q}ﬁ‘ o
Aylar
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50
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20

10
o -

ﬁ 3 «2-%'5?{\ &a'ssé} .E‘_‘;‘:a‘éph t’ﬁa} ‘3}& -I.-§¢ E‘gﬁl‘- C’d;‘- 'E.S;% g{bt‘ f

Aylar

18.Yukaridaki grafikte son on yilda her ayin ortalama sicakliklar1 verilmistir. Bu

grafiklere gore gelecek yilda hangi ay, yilin en soguk ay1 olabilir?
a)Haziran Db)Eylil c¢)Kasim d)Ocak e)Subat

19.Asagidaki balonlarda, yogunlugu havadan az olan, esit miktarda gaz vardir. Hangi

balon daha hizli ugabilir?

\\17/
(B

Balonlarin A)1000 kg B)800 kg C)500 kg D)200 kg
Kiitleleri kg
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20.Asagidaki resimlerde goriilen nesnelerden hangisi bir kap suda en hizli batar?

A) B) C) D)

® ==

Bos teneke Cam Bilye Tahta Kutu Stinger Parcasi
Degiskenleri Kontrol Etme
21.Ali ile Ahmet iki farkli firmanin iirettigi bisiklet lastiklerinin kag kilometre gittiginde
eskidigini bilmek istiyorlar. Ali ve Ahmet bisikletlerinin lastiklerine isaret koyuyorlar.
Bu deneyde asagidaki degiskenlerden hangisi kontrol edilebilen en 6nemli degisken

olarak ele alinabilir?

a)Ol¢iimlerin yapildig1 giiniin saati

b)Her iki tiirdeki lastigin gittigi kilometre sayisi
c)Bisikletcilerin fiziksel 6zellikleri

d)Hava kosullar1

e)Kullanilan bisikletlerin agirliklar

22.Bir grup 6grenci 1sitmanin fasulye tohumlarinin ¢imlenmesine etkisini belirlemek

icin deney yapiyorlar. Asagidaki degiskenlerden hangisi bu deneyde en az 6nemlidir?
a)Tohumlarin 1s1tildig1 sicaklik derecesi

b)Tohumlarin 1sitilma siiresinin uzunlugu

¢)Kullanilan topragin tiirii

d)Topraktaki nem miktari

e)Her tohumun biiytimesi i¢in kullanilan saksilarin biiyiikliikleri

23.Murat asit yagmurlarmin balik popiilasyonu iizerine etkisini 6grenmek istiyor. Iki
kavanoza ayn1 miktarda su dolduruyor. Birinci kavanoza 50 damla sirke(asit)
damlatiyor, ikinci kavanoza ise higbir sey damlatmiyor. Her kavanoza birbirine
benzeyen 10 tane balik koyuyor. Her iki kavanozdaki baliklara ayn1 miktarda yiyecek
ve oksijen veriyor. Bir hafta siireyle baliklarin davraniglarini  goézlemliyor ve
gozlemlerinden cesitli sonuglara variyor. Yukaridaki ifadelere gore herhangi bir

degisken eklenmeden deney nasil gelistirilebilir?
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a)Farkli miktarda sirke (asit) igeren daha ¢ok kavanoz hazirlarim.

b)Her iki kavanoza kullanilan balik sayisindan daha ¢ok balik eklerim.

c)Farkli tiirde balik ve farkli miktarda sirke(asit) olan daha ¢ok kavanoz eklerim.
d)Kullanilan kavanozlara daha ¢ok sirke(asit) eklerim.

Verileri Yorumlama

24 Asagidaki veriler bir deneyden alinmustir.

Sicaklik Tohumlarin Tiiketilen | GiinesIsi81 Bitkinin Boyu
Agirhig (gr. Su
(Ortalama) furh (er) Alma Siiresi (Cm/20

(ml./ Giin) | (Dak./Giin) Giin)
20°C 2.2 10 20 20.2
50°C 2.3 10 20 20.3
30°C 2.3 10 20 20.2
25°C 2.1 10 20 20.3
25 °C 2.3 10 30 21.9
25 °C 2.2 10 40 22.8
20 °C 2.2 10 30 21.8
20 °C 2.1 20 30 21.9
20 °C 2.2 30 30 22.0

Yukaridaki verilere gore sizce bitki boyunun biiylime hizina en ¢ok hangi faktor etki

etmistir?

a)Bitkinin biiyiidiigii yerin sicaklig
b)Tohumun agirligi

c¢)Bitkinin her giin tiikettigi su miktari

d)Bitkinin glines 15181 alma siiresinin miktar1
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25.Asagidaki deneyde yer fistig1 bitkisinin 20 gilin i¢inde ne kadar biytidiigi

gosterilmektedir.

20

B LTI lrA

Biiylitme Zamani 20 Giin 20 Giin 20 Gilin 20 Giin Ly
Elﬂzrs‘;?n&tk' 2 Gram 2 Gram 2 Gram 2 Gram 2 Gram
Miktan . = Iy

EklenenSu | Gunde 50wl Gunde 75ml. | Ginde100ml | Giinde B0l Giinde 150 ml

Yukaridaki tabloyu inceleyiniz. Bu deneyden nasil bir sonug ¢ikarabilirsiniz?
a)Ne kadar ¢ok bitki gidasi eklenirse, bitki o kadar hizli biiyiir.

b)Belirli miktarda bitki gidasina sahip bitkiye ne kadar fazla su eklenirse, bitki o kadar
hizl1 biiyiir.

c)Belirli miktarda bitki gidasina sahip bitkiye ne kadar fazla su eklenirse, bitki o kadar
yavas biiylr.

d)Belirli miktarda suya sahip bitkiye, ne kadar fazla bitki gidas1 eklenirse bitki o kadar
yavas biiyiir.

Hipotez Olusturma

26.Mert birbiriyle ayn1 ozellige sahip iki kaseye sekerli su koyar. Her ikisinin de
kapagini acik birakir. Kaselerden birini karanlik bir yere koyarken digerini 151k alan bir

yere koyar. Mert’in kurdugu diizenekler arasindaki fark asagidakilerden hangisidir?
a)lsiga maruz kalma

b)Kaselerin sekli

c)Havaya maruz kalma

d)Her birinin i¢indeki seker miktari
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27.Asagidaki ifadelerden hangisi bir hipotezi en iyi sekilde ortaya koyar?

a)Bu miknatis 12 tane atag¢ kaldirdi.

b)Bu sisedeki siit 20 dakikada dondu.

C)Ev bitkileri ¢ok fazla sulandigindan 6lmiis.

d)Bu oranlarla havuz 10 dakikada doldu.

28.Asagidaki veri tablosunu incelediginde ¢6ziinme zamani

degiskenlerine en uygun hipotez hangisidir?

ve suyun sicakligi

Ortalama Coziinme Siiresi (Dakika)
Madde Suyun Suyun Suyun Suyun
Sicakligt Sicakligt Sicakligt Sicakligi
20°C 40 °C 50 °C 60 °C
20 gr. 80 Dk. 40 Dk. 20 Dk. 5 Dk.
seker
20 gr. Tuz 60 Dk. 30 Dk. 16 DK. 3 Dk.

a)Maddelerin ¢6ziinme zamaniyla suyun sicaklig1 arasinda higbir farklilik yoktur.
b)Suyun sicakligi en az oldugunda maddenin erime zamani en kisa siirede olur.

¢)Suyun sicakligi en fazla oldugunda maddenin erime zamani en az olur.

d)Tabloda verilen bilgilerle hipotez olusturmak imkansizdir.

Yaparak Yanitlama

29.Asagidakilerden hangisi yaparak tanimlama olarak degerlendirilir?

a)Yag suyla karistiginda, yagin yogunlugu suyun yogunlugundan az oldugu i¢in yag
suyun yiizeyinde batmadan kalir.

b)Siipersonik ucagin hizi ses dalgalarinin hizina benzer.

c)Arabay1 saatte ortalama 50 km hizla siirdiigiinde durmak istedigin noktaya veya

cizgiye 100 metre yaklastiginda fren pedalina basmalisin.

d)Araba saga ve sola dondiigiinde hiz1 diisecektir.
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Deney Yapma

30.Bir Ogrenci kumasin tuttugu 1st miktariin  kumasimn renginden etkilenip
etkilenmedigini denemek ister. Ogrenci bunun icin iki tane farkli renkte kumasi ayni
miktarda su dolu bardagin iizerine koyar. Bardagin bir tanesini yesil renkte kumas ile
digerini ise sar1 renkte kumas ile kaplar. Her iki bardagi da gilines 1sinlar1 alan bir yere
koyar. Bardaklara sicakliklarini gdzlemlemek igin termometre yerlestirir. Ogrencinin
deneyini gergeklestirmesi i¢in ne Onerirsiniz?

a)Kumaslarla kaplanan bardaklara numara ekleyebilir.

b)Her bardaktaki su miktarini diisiirebilir.

c)Her biri farkli renkte kumasla kaplanan daha fazla bardak hazirlayabilir.

d)Bardaklar1 kapladig1 kumas miktarini iki katina ¢ikarabilir.

31.Derya baliklarinin yasamasi i¢in en uygun sicakliga karar vermek ister.Buna karar

vermek i¢in asagidaki islemlerden hangisini yapmalidir?

a)Alt1 tane akvaryum alarak her akvaryuma alt1 tane birbirine benzeyen balik

koymalidir. Akvaryumlarin sicakliklarini 25°Cta sabit tutmalidir.

b)Alt1 tane baligr bir akvaryuma koymalidir.10 dakika araliklarla suyun sicakligini
10°Cden 15°C’ye , 20°C’den 25°C’ye,30°C2ye ve en son olarak 40°C’ye yiikseltmelidir.

Her sicaklik degistiginde baliklarin davraniglarindaki degisiklikleri gozlemlemelidir.

c)Alt1 tane akvaryum alarak her akvaryuma alt1 tane birbirine benzeyen balik
koymalidir. Akvaryumlarin sicakliklarii 25°C sabit tutmalidir. Her akvaryumdaki

baliklarin davraniglarini gézlemlemelidir.

d)Alt1 tane akvaryuma birbirine benzeyen alt1 tane balik koymalidir. Her akvaryumun
sicakliklar1 15°C,20°C,25°C,30°C,35°Cve 40°C olmalidir. Her akvaryumdaki baligin

davraniglarini gézlemlemelidir.
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Bilimsel Siire¢ Beceri Testi Cevap Anahtan
1.C 26.A
2.B 27.B
3.B 28.C
4.D 29.C
5.B 30.C
6.D 31.D
7.C

8.B

9.B

10.B

11.B

12.B

13.B

14.B

15.A

16.B

17.B

18.E

19.B

20.B

21.B

22.E

23.B

24.D

25.B
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C3

Science Attitude Scale

Her
Zaman

Cogu
Zaman

Ara Sira

Nadiren

Hicbir

Zaman

Fen Bilimleri dersleri eglencelidir

Fen Bilimleri dersleri merakimi
artirir

Fen Bilimleri dersinde 6grendigim

seyler giinliikk yasamim icin faydahdir.

Fen Bilimleri dersi sahip oldugum
bilgilerimi test etmeme yardimci olur

Fen Bilimleri dersi 6gretmenim
sordugum sorularin cevabini
bilmediginde bunu acik¢a soyler

Fen Bilimleri dersi okul disinda da
kullanabilece@im yetenekler
gelistirmemi saglar

Fen Bilimleri dersinde bilim adamlari
tarafindan gelistirilmis bilgilerle
ugrasilir

Fen Bilimleri dersi heyecan vericidir

Fen Bilimleri dersi sorularimin
¢Oziimii icin firsat olusturur.

10.

Fen Bilimleri dersi 6gretmenim beni
soru sormaya tesvik eder

11.

Fen bilimlerini herkes anlayabilir ve
yapabilir

12.

Bilim adami olmak eglenceli olabilir

13.

Bilim adami olmak Kisinin kendisini
onemli hissetmesini saglayabilir

14.

Fen Bilimleri dersleri sikicidir

15.

Bilim adamlar: kendini yalmz
hissedebilir

16.

Bilim adam olmak Kisiyi zengin
edebilir

17.

Bilim adamlar ilgilerini ¢ceken
eglenceli bazi seylerden vazge¢cmek
zorunda kalabilir

18.

Bilim adamlar1 anlasilmasi zor
buluslar yaparlar
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C.4 Technology Attitude Scale

Katilivorum

Kesinlikle

Katilmiyorum

Kararsizim

Katilmiyorum

Kesinlikle

Katilmiyorum

Derslerde kullanilan teknoloji
benim bilimsel becerilerimi
arttirir.

Derslerde teknoloji
kullanilmast, konular1 daha iyi
O0grenmeme yardimeti olur.

Derslerde teknolojinin
kullanilmasindan hoslanirim.

Derslerde teknolojiyi verimli bir
sekilde kullanabilirim.

Derslerde teknolojinin
kullanilmas1 ders basarimi
arttirir.

Derslerde teknolojinin
kullanilmasi, dikkatimin
dagilmasina sebep olur.

Derslerin teknoloji ile daha sik
islenmesini isterim.

Derslerde teknoloji kullanirken
kendimi yetersiz hissederim.

Derslerde teknoloji kullanmak,
O0grenmemi zorlastirir.

10

Derslerde teknoloji
kullanilmasinin bagarima
olumlu bir katkis1 yoktur.

11

Derslerde teknoloji kullanilmasi
beni endiselendirir.

12

Derslerde teknoloji
kullaniminda kendime
giivenirim.

13

Derslerde teknoloji kullanilirken
kendimi caresiz hissederim.

14

Derslerde teknolojiyi basarili bir
sekilde kullanamam.

15

Teknoloji ile glincel hayattan
ornekler verilmesi derse yonelik
ilgimi arttirir.
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