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Abstract: The goals of the new global education system and the expectations placed on students have been
shaped to ensure that individuals can succeed in a rapidly changing world, and countries have developed various
reforms and strategies to integrate 21st century skills into the education system. Abstraction is a thinking
process that enables individuals to derive general principles or concepts from specific information and
experiences. This process is crucial for the development of 21st century skills such as problem solving, critical
thinking and creative thinking. In particular, the RBC+C abstraction model stands out as an effective tool for
deepening mathematical thinking. The RBC+C model helps students to develop abstract thinking skills while
showing how these skills can be used in practical applications.

The RBC+C abstraction model is an important building block in transformation geometry lesson plans
because it provides an effective approach to deepening students' understanding of geometric transformations.
This study consists of daily lesson plans created to gain an in-depth understanding of how middle school
students construct transformation geometry knowledge, the difficulties they encounter in the process of
constructing knowledge, the paths they follow in the learning process, and their abstraction processes. The
implementation of the daily lesson plans created in the study by the teachers will allow an in-depth examination
of the processes of secondary school students' construction of transformation geometry knowledge, the paths
and experiences they follow in the learning process, the difficulties they encounter in the process of knowledge
construction, and the abstraction process to be carried out more effectively, and therefore the subject of
transformation geometry or the concepts of reflection and translation in mathematics teaching will provide faster
learning.
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1. Introduction

The aims of the new global education system and its expectations of students are designed to ensure that
individuals can succeed in a rapidly changing world. This system focuses not only on academic knowledge but
also on 21st century skills such as critical thinking, creativity, digital literacy, collaboration, communication,
cultural awareness, lifelong learning and information and media literacy (Binkley et al., 2012).

Critical thinking enables students to deepen their knowledge and find creative solutions to various
problems. Paul and Elder (2008) state that critical thinking helps individuals to look at information from
different perspectives and draw logical conclusions. In addition, problem solving skills increase students' ability
to cope with complex situations (Facione, 2011). Creativity refers to students' ability to develop new and
original ideas, while innovation is the practical application of these ideas. Digital literacy is the ability of
students to use digital technologies effectively and to acquire knowledge and skills related to these technologies.
Jones and Martz (2007) emphasise that digital literacy is essential for students to be successful in the digital age.
Collaboration and communication skills enable students to work effectively in groups and to express their
thoughts clearly. In their study, Johnson and Johnson (1999) found that collaboration and effective
communication improve group dynamics and the learning process.

Global citizenship and cultural awareness help students to understand and develop solutions to social,
economic and environmental problems around the world and instil values such as international cooperation and
empathy (Miller, 2021). Schattle (2008) states that global and cultural awareness broadens an individual's
worldview and provides a necessary foundation for international cooperation. Lifelong learning refers to the
continuous development of students' knowledge and skills beyond the educational process. Candy (2002)
highlights the positive impact of lifelong learning on the personal and professional development of individuals.

Information and media literacy is the ability of students to access and evaluate information and to analyse
media content. The article "The Importance of Media Literacy in the 21st Century" states that information and
media literacy is essential for individuals to gain the ability to access and critically evaluate information
effectively in the digital age (Smith, 2022). Integrating these skills into education facilitates students' adaptation
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to rapidly changing technological and economic conditions and provides them with the necessary skills to solve
complex problems (Jones, 2023).

Different countries around the world have developed different reforms and strategies to integrate 21st
century skills into the education system. Turkey is one of them. With the 2017 Education Curriculum (2017)
and the Turkish Century Education Model (2024) announced by the Ministry of National Education of the
Republic of Turkey (MoNE), the curriculum has focused on more student-centred learning and applied learning
methods. These curriculum changes are structured to support 21st century skills and provide students with
opportunities for creative thinking and problem solving (Yuksel, 2019). In addition, these programmes
organised by the MoNE are designed to support teachers' digital literacy, creative teaching methods and critical
thinking skills (Akbaba, 2020). Modern school buildings, flexible learning spaces and technology-equipped
classrooms provide a suitable environment for students to develop 21st century skills (Aydin, 2018).
Organisations such as the Educational Research and Application Centres (EDUCATION-AR) continue to work
to ensure that the Turkish education system provides students with 21st century skills and adapts to global
education standards, as well as researching and implementing innovative methods in education (Ozdemir, 2019).

Abstraction is a thinking process that enables individuals to derive general principles or concepts from
specific information and experiences. This process is critical to the development of 21st century skills such as
problem solving, critical thinking and creative thinking. Abstraction increases the ability to solve complex
problems by transforming knowledge into general principles (Papert, 1980). This skill enables individuals to
deal with new and different situations by generalising from specific situations and data. This allows individuals
to gain flexibility and creativity in problem solving processes. Another important aspect of abstraction is that it
supports critical thinking skills. Sonfeld et al. (2009) emphasised that abstract thinking improves students'
ability to analyse and solve complex problems. Abstraction enables individuals to structure knowledge,
understand relationships and evaluate different perspectives. This process helps individuals to approach
knowledge more deeply and to develop complex thinking skills. Goksu and Cakir (2017), while explaining how
abstract thinking skills are supported in modern education systems and how these skills improve students'
performance, emphasised that education systems should be designed to develop students' abstract thinking
skills.

In mathematics education, abstraction refers to the treatment of mathematical concepts and processes in a
general, abstract way. Tall (2004) stresses the importance of abstraction in the mathematical learning process
and argues that as students gain the ability to work more effectively with abstract concepts, their mathematical
thinking will deepen. Moses and Cobb (2001) found that abstraction improves students' problem solving skills
and helps them to learn mathematical concepts in a more general and systematic way.

The concept of abstraction can be interpreted from two distinct perspectives: cognitive and sociocultural
(Yesildere, 2006). One of the theories that interprets abstraction from a sociocultural perspective is the RBC+C
abstraction model. This model is formed by using the initials of the epistemic acts of recognising (R), using (B),
creating (C) and reinforcing (+C). The RBC+C model was developed by Hershkowitz, Schwarz, and Dreyfus
(2001) to examine mathematical abstraction processes by incorporating the epistemic act of reinforcement into
the RBC (recognition-use-construction) abstraction model, which was subsequently expanded by Dreyfus in
2007. The RBC+C model is based on the observation of cognitive actions, with the mental processes of the
participants defined in relation to these actions.

The RBC+C model facilitates the observation of the structures formed in the process (Dreyfus, 2007;
Dreyfus & Tsamir, 2004; Tsamir & Dreyfus, 2002). In addition, the RBC+C abstraction model provides
individuals with a deeper understanding of mathematical concepts, enables the development of mathematical
teaching strategies, the cognitive aspects of abstraction contribute to the development of students' problem
solving skills, make mathematics education more inclusive and meaningful, and help students to solve
mathematical problems more effectively (Ruzsa, 2020; Boudon, 2019; Coyne, 2021; Collins, 2022).

In the literature, studies investigating the effectiveness of the RBC and RBC+C models have examined
the processes of knowledge construction through problem situations given to one or more students on a
particular unit (Tsamir & Dreyfus, 2002; Dreyfus & Tsamir, 2004; Ozmantar & Monaghan, 2005; Yesildere,
2006; Dreyfus, Hadas, Hershkowitz, & Schwarz, 2006; Schwarz & Dreyfus, 2009; Kaplan & Agil, 2015; Ulas &
Yenilmez, 2017; Bulut, 2018; Kobak-Demir & Giir, 2019; Temiz, 2019; Eldekgi, 2019; Eroglu, 2021; Biitiiner
& Ipek, 2023). A review of international studies on abstraction found a limited number of studies (Altun &
Yilmaz, 2010; Giiler & Arslan, 2018) that examined students' abstraction of coordinate analytical geometry, and
thus abstraction of coordinate system-related topics. In their study, Altun and Yilmaz (2010) examined high
school students' construction and consolidation processes of piecewise function knowledge and observed that
students used previously constructed knowledge in their subsequent work and correctly constructed and
consolidated piecewise function knowledge at a certain level. Giler and Arslan (2018) investigated the process
of constructing the concept of rotation, which is a structure related to analytical geometry, and concluded that

79 | Page www.ijlrhss.com



International Journal of Latest Research in Humanities and Social Science (IJLRHSS)
Volume 07 - Issue 08, 2024
www.ijlrhss.com || PP. 78-96

pre-service teachers were deficient in using the formula for rotation transformation in the plane, tended to
memorise, and could not construct the formulas in question.

RBC+C theory can be used to examine the processes of constructing and reinforcing mathematical
structures from secondary school to graduate school. For this reason, the process of constructing middle school
students' knowledge of transformation geometry was presented in this study by creating an example lesson plan.
Transformation geometry is included in the middle school mathematics curriculum at the eighth grade level
(MEB, 2017; Turkey Century Education Model, 2024). However, only the concepts of translation and reflection
are included in the programme. Formulating formulas for reflection and translation requires mathematical
abstraction. It is believed that this study will contribute to the studies in mathematics education by examining
this process in depth within the framework of a certain learning theory, in order to eliminate the problems
experienced in learning mathematics.

2. Daily Lesson Plan for the Process of Creating Transformational Geometry Knowledge
2.1 1. Preparation :

Course Title: Mathematics

Unit Title: Transformation Geometry

Topic Title: Reflection and Translation

Duration: 1 lesson hour

Strategy: Discovery Learning

Resources Activity sheet, pen, notebook

and Tools:

Goals: To perform the epistemic action of

recognition regarding the concept of
reflection and translation

Target 1) To recognize the image of points, line
Behaviors: segments and other shapes as a result of
reflection.

2) To recognize the image of polygons as
a result of translation and reflection.
2.2 1. Lesson Delivery:

To make sure the students are aware of the subject, the teacher says: "Today we will start with
transformation geometry. Distribute the Activity Sheet in Appendix 1 to the students. “"We will learn the topic
with the story of Fairytale Land and the Pattern Wizard. Let's read the story," and the lesson begins. Attention is
drawn to the expressions "shifting in a certain direction and distance, i.e. translation™ and "mirroring a shape
around an axis, i.e. reflection” in the story. Pupils are asked to find examples of translation and reflection in the
classroom, in their belongings or in nature. The teacher gives the necessary feedback and corrections to the
students' answers. The activity sheet in Appendix 2a is distributed to the pupils. The story is continued until the
first step instruction. After the teacher has read the instructions, students are given 10 minutes to study the
visuals and write answers (Appendix 2b). At the end of the time, the students are asked to say what they wrote
for the first visual (Appendix 2c). In order to create an interactive classroom environment where students listen
to each other and discuss their ideas, students in the listener position are asked for their ideas about what they
have written. The teacher only listens without commenting. After all the students' writings have been read in
turn, students can make additions to what they have written if they wish. After the oral answers, the teacher
gives hints or guidance to all the pupils to correct their mistakes if they have made mistakes. In this way the
teacher increases the students' self-confidence. If none of the students can reach the correct answer, the teacher
gives the correct answer. The teacher repeats the definition of reflection and translation and reinforces the
concepts by showing different examples. The same process is repeated for the other picture and the activity is
finished.

In order to make it easier for teachers to determine whether their students' verbal and written expressions
represent the act of recognition during the implementation of the lesson plan, the key expressions that define the
epistemic act of recognition are shown in Figure 1, using the RBC+C model.
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( Recognizing (R) )

To express the concept of reflexive To notice

translation

To express the concept of reflection

To express the concept of
. translation
|

|
/

To express the area ¢

To give an example of the concept
of reflexive translation

Figure 1: Key Phrases Defining the Epistemic Act of Recognition

2.3 Il. Preparation:

Course Title: Mathematics

Unit Title: Transformation Geometry

Topic Title: Reflection and Translation

Duration: 1 lesson hour

Strategy: Discovery Learning

Resources Activity papers, colored pencils, notebook

and Tools:

Goals: To perform the epistemic action of
bulding with the concept of reflection and
translation

Target 1)To create the image of points, straight

Behaviors: lines and other shapes as a result of
reflection.

2) To create the image of polygons as a
result of translation and reflection.
2.4 11. Lesson Delivery:

The teacher draws attention to the lesson by saying "What did we do last lesson?" and the students are
made to remember the concepts of reflection and translation. Appendix 3a activity sheet is distributed to the
students. Then, the teacher says, "In this lesson, we will continue the story of transformation geometry and also
the story of Fairy Tale Land and Pattern Wizard. Let's start reading the second part." After the story, the
directive is read by the teacher (Appendix 3b). Students are given 12 minutes to make individual drawings on
the activity page in accordance with the instruction (Appendix 3c). After the time, the students are asked to
show how they drew the translation in accordance with the first item of the instruction (Appendix 3d). Students
are given 2 minutes to reach a conclusion by discussing the accuracy of their answers. Thus, by supporting peer
learning, students are encouraged to comprehend the subject in more depth, improve their communication skills,
develop their critical thinking skills and increase their self-confidence. At the end of the time, after the teacher
shows the correct answer, the teacher provides clear guidance on what the student has done correctly and what
he/she needs to improve, and offers the student the opportunity to correct his/her mistakes and discover the
correct ways of learning. The students are given 2 minutes each to discuss their answers to the second and third
items of the instruction and reach a conclusion. At the end of the time, after the teacher shows the correct
answer, the teacher again provides clear guidance on what the student has done correctly and what he/she needs
to improve.

The students are provided with the activity sheet set out in Appendix 4a. The third part of the narrative is
then conveyed to a selected student (Appendix 4b). Prior to presenting the instructions, the instructor states,
"The subsequent objective is to engage in a reflective exercise," and proceeds to read the instructions aloud.
Students are permitted a period of 12 minutes to create individual drawings in accordance with the instructions
provided on the activity sheet (Appendix 4c). Subsequently, the students are required to demonstrate how they
have drawn the reflection pattern in accordance with the initial item of the instruction. They are permitted a
period of two minutes to conclude their responses by discussing the accuracy of their answers. At the conclusion
of this period, the teacher presents the correct answer and provides clear guidance on the student's successful
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responses and areas for improvement. The activity is then concluded by applying the same process steps to the
remaining items of the instruction.

In order to make it easier for teachers to determine whether their students' verbal and written expressions
represent the act of using during the implementation of the lesson plan, the key expressions that define the
epistemic act of using using the RBC+C model are shown in Figure 2.

( Building with (B) )

Understanding and explaining the Making predictions

problem

Relating

Being able to reflect a point on the
y-axis

Figure 2: Key Phrases Defining the Epistemic Act of Building with

2.5 111. Preparation :

Course Title: Mathematics

Unit Title: Transformation Geometry

Topic Title: Reflection and Translation

Duration: 1 lesson hour

Strategy: Discovery Learning

Resources and Tools: Activity papers, colored pencils, notebook

Goals: To perform the epistemic action of constructing related to the
concept of displacement

Target Behaviors: To create patterns, motifs and similar visuals and construct an

original carpet pattern as a result of displacement and reflections.
2.7 111. Lesson Delivery:
The plan of the activity and the diary (Preparation 111 and 1V) for the epistemic act of constructing has
been designed to be carried out in two consecutive lessons.

The instructor stated that the class would proceed with both transformation geometry and the narrative
concurrently. At the outset of our narrative, the definitions of translation and reflection were elucidated. "Who
would like to provide a brief overview of the previous lesson's content?" he begins the class by refreshing the
students' recollection of the preceding lesson's material. Following the definitions, students are required to
provide an example of reflection and translation. The teacher provides prompt feedback and assists the students
in identifying and rectifying any shortcomings in their understanding. The students are provided with the
Appendix 5a activity sheet. The text at the commencement of the activity is read by a selected student. The
students are provided with ten minutes to identify the coordinates of fourteen points on the pattern and record
them in the designated section of the table, titled "Initial State Coordinate of the Point." (Appendix 5b) At the
conclusion of the allotted time, the instructor informs the students that they will perform the requisite
translations in the table by employing the coordinates of the points on the pattern(Appendix 5¢). Therefore, they
should record the coordinates they ascertain in the designated column. The students are permitted a period of
fifteen minutes to complete the table. The students are required to provide a comprehensive response to the
question, "How did the coordinates change?" In the event that the students require further clarification, an
illustrative example may be provided for a point that is not included in the table (Appendix 5c). Following a 15-
minute interval, the students are prompted to provide the final coordinates of the points. It is explained that if the
students want to change their answers, they can correct them with a different coloured pencil or fill in the
blanks. The teacher guides the pupils to the correct answer by allowing them to compare their answers one by
one and by giving hints and instructions. Effective communication in the classroom helps students to recognise
the change in the abscissa and ordinate values as a result of moving up, down, right and left in the coordinate
system.
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In the second question, "If the coordinate (-5,8) obtained by translating 3br upwards and 4br to the left is
the initial coordinate of point R", the students are asked to perform the reverse operation of the operations they
applied in the table (Appendix 5d). The reverse operation helps the students to better understand the logic of
translation and the order of the operations.

In the question "How can you formulate the translation of a point selected in regions I, 11, 11l and IV of
the coordinate system?", the teacher tells the students that they can benefit from the table of the first question
and the pattern given at the beginning (Appendix 5e). The teacher asks the students to formulate a formula by
making a generalisation specific to the region chosen, based on this one point, not on any point in the regions. In
the process of knowledge construction, the teacher should guide the students with hints and involve them in the
learning process without directing them. Pupils' translation formulae are listened to in turn and clear information
is given about what the pupil has done correctly and what he/she needs to improve.

2.8 IV. Preparation:

Course Title: Mathematics

Unit Title: Transformation Geometry

Topic Title: Reflection and Translation

Duration: 1 lesson hour

Strategy: Discovery Learning

Resources Activity papers, colored pencils, notebook

and Tools:

Goals: To perform the epistemic action of
constructing related to the concept of
reflection

Target The objective is to create patterns, motifs

Behaviors: and similar visuals and construct an

original carpet pattern as a result of
displacements and reflections.
2.9 V. Lesson Delivery:

The students are provided with the Appendix 6a activity sheet. The students are required to complete the
table provided in response to the fourth question within a 15-minute timeframe, utilising the coordinates of the
points delineated on the pattern (Appendix 6b). It is emphasised that students should provide a comprehensive
response to the question "How did their coordinates change?" (Appendix 6b) In the event that the students
require further clarification, the teacher provides an illustrative example pertaining to a point that is not included
in the table. Following a 15-minute period, the instructor requests that the students provide the final coordinates
of the points. The instructor permits students who wish to alter their responses to do so with a different coloured
pencil or by filling in the blank spaces. The teacher facilitates the students' attainment of the correct answer by
enabling them to compare the responses one by one and by providing guidance and direction.

In the fifth and sixth questions, "If the coordinate of point T formed by the reflection of point T with
respect to the x-axis is (-5,8), what is the initial coordinate of point T?" and "If the coordinate of point T formed
by the reflection of point T with respect to the y-axis is (-5,8), what is the initial coordinate of point T?"
respectively, students are asked to perform the inverse operation of the operations in the table (Appendix 6c;
Appendix 6d). The inverse operation allows the students to understand the logic of reflection on the x and y
axes.

In the question "How can you formulate the reflection of a point selected in the 1., I, I1l. and IV. region
in the coordinate system according to the x and y axis?", students are told that they can benefit from the table of
the first question and the pattern given at the beginning (Appendix 6e). The students are asked to formulate a
formula individually by making a generalisation specific to the selected region based on this one point, not a
point in the regions. In this process, the teacher acts as a guide and gives hints to the students when necessary.

In order to make it easier for teachers to determine whether their students' verbal and written expressions
represent the act of construction when implementing the lesson plan, the key expressions that define the
epistemic act of construction are given in Figure 3 using the RBC+C model.
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( Constructing (C) )

Relating

Expressing the translation and
reflection formulas of regions in the
coordinate system with verbal
language

Expressing the translation and \ \
reflection formulas of regions in the \
coordinate system with \
mathematical language '-

Figure 3: Key Phrases Defining the Epistemic Act of Constructing

2.10 V. Preparation:

Course Title: Mathematics

Unit Title: Transformation Geometry

Topic Title: Reflection and Translation

Duration: 1 lesson hour

Strategy: Discovery Learning

Resources Activity papers, colored pencils, notebook
and Tools:

Goals: To perform the epistemic action of

consoladation regarding the concept of
reflection and displacement
Target The objective is to create cities, home
Behaviors: decorations, clothes and paintings using
the knowledge of displacement and
reflection of patterns and motifs.
2.11V. Lesson Delivery:

The lesson commences with a query regarding the methodology employed in translating a point selected
fromthe 1., I, lll. and IV. regions of the coordinate system, as addressed in the preceding lesson. Subsequently,
the students are prompted to recall their prior knowledge by being asked to describe the manner in which they
formulated the reflection formula in accordance with the x and y axes. The instructor informs the students that
the current lesson will conclude today, marking the end of the transformation geometry unit. Subsequently, the
students are provided with the Appendix 7a activity sheet. One student is selected at random, and the narrative
and subsequent instructions are read aloud (Appendix 7b). Students are allotted a period of ten minutes for the
initial question (Appendix 7c). The students are then required to indicate whether the visuals in question
demonstrate the presence of translation, reflection, or a combination of both. Upon the conclusion of the
designated period, the instructor requests that each student provide a response to the initial visual (Appendix
7d). In this process, the teacher's role is limited to that of a passive listener, refraining from providing any form
of feedback. Once all responses have been collected, the student(s) who provided the correct answer are invited
to elucidate the rationale behind their selection. In the event that no student is able to provide the correct answer,
the teacher ensures that the students reach the correct answer through the provision of hints and guidance. This
process is repeated for each visual.

In the second question, the teacher asks the students to complete the unprinted parts of the pattern on
each carpet using unit squares within 10 minutes (Appendix 7e). When the time is up, the students are asked to
compare the patterns they have made. After the teacher has shown the correct pattern, the students who made
the correct pattern are asked to help the students who made the wrong pattern to correct the pattern.

In the third question the teacher asks the students to create new coordinates individually within 10
minutes by transforming the points whose coordinates are given (Appendix 7f). At the end of the time, the
teacher asks the students to give their answers. The teacher tells the pupils that if they want to change their
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answers, they can correct them with a different coloured pencil or fill in the blanks. The teacher then asks the
pupil(s) who found the correct answer to explain the answer.

In the last question, the teacher asks the students to choose any Turkish motif and draw it on the canvas
and to create the best pattern on the canvas within 10 minutes using reflection, translation and reflected
translation (Appendix 7g). The teacher tells the students that they can do reflection, translation and reflected
translation freely after they have found the Turkish motif through books and internet. At the end of the process,
the activity is concluded by voting among the students to choose the best among the canvases.

In order to make it easier for teachers to determine whether their students' verbal and written expressions
are reinforcing actions while implementing the lesson plan, key expressions that define reinforcing epistemic
actions are given in Figure 4 using the RBC+C model.

( Consolidation (+C) )

Directness Openness

Awareness

Expressing the translation and

reflection formulas of regions in the
coordinate system with
mathematical language Solving problems by using the
formulas they created

Figure 4: Key Phrases Defining the Epistemic Act of Consolidation

3. Conclusion

As a result, the RBC+C model develops students' in-depth thinking and problem solving skills in
mathematics and supports permanent learning (Dreyfus & Tsamir, 2004). It is also an important tool for teachers
and educators to monitor learning processes in more detail and develop appropriate strategies for these users
(Simpson & Ellison, 2014). The model is an effective technique to enhance the content of mathematics
education by structuring comprehensive thinking processes step by step while developing problem solving skills
in subjects (Rabardel & Dreyfus, 2009). Therefore, more widespread use of this model in mathematics
education and research will positively affect education.

This study consists of daily lesson plans created to get an in-depth idea of how middle school students
construct transformation geometry knowledge, the difficulties they encounter in the process of constructing
knowledge, the paths they follow in the learning process, and their abstraction processes. The implementation of
the daily lesson plans created in the study by the teachers can provide an in-depth examination of the processes
of secondary school students' construction of transformation geometry knowledge, the paths and experiences
they follow in the learning process, and the difficulties they encounter in the process of knowledge construction,
and thus the abstraction process can be carried out more effectively, and thus the subject of transformation
geometry or the concepts of reflection and translation in mathematics teaching can be learned more quickly.
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Appendix
Appendix 1:

Belam 1 Masal (lhssi ve Desen Sikirbage

IR
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Sizlerde Masal Ulkesi'nden srnek gésterilen eserleri
inceleyip, eserlerin hangilevinde yansuma ve steleme kullarldigim

detayl yazin ve anlann.

Appendix 3a:
Betam = : Masal [lhastninDasen Sithirbag &
&
)&
%
£l % 2 s .\ : - s 2 * £3
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Appendix 3b:
“PBélas. 2 :Masal (thesiwin Desen Sikinbage

Masa! Clkesinin én 525 karskierierinden bivi, Desen Shirboms X1 X, sekilleri ve deserteri
2ikirts bir devcunuple defistirebiinds

Bir gie, Messl Ulesimin koalicesi ¥ deal bir givey verdi Koslice, ilkenin ¢n biydh
fesshalinde kullsedscok olan dev bir alys rislemek Blfyorde Ancek, kaluwe Serinde yer slacsk
desenin him gizel hem de dengeli phvinmesie Btyords Burwe iie X, Sizleme vé simevi sikilerini

Appendix 3c:
Tkinei Adim: O"‘&fijtw S{ﬁfu',

X, ilk deseni olugturdukian sonra desenin iizerinde nokialar belirleyip bu nokialara ételeme

sthrint ku halvnun ini g i gini ve dengeli go gini dugindi. Ardmdan
desenindeki A, Cve F noktalar: segtive bu nokialar: agagida verilen yénergeve gére sirasyyla asasivla

diteleversk deseni olusturmaya bagladt.

Sizlerde Desen Sihirbaz: Xy ilk ds indeki noktalara ve yonergeve dikkat ederek Xy desenini,

arka sayfada verlen koordinat dizleminde olusturmaya baglaym.

Ydnerge

2. C noktasim "bryukan 4br saga teleyerek desent gizin

1.4 noktasim 8br saga dteleyerekdesent gizin, E
3. F noktasina 1 0bragag 1br sola dteleyerek deseni gizin E

Appendix 3d:
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Appendix 4a:

r

Appendix 4b:

Appendix 4c:

Belom 1 : Masaf [frsinin Desen Sihirbage | 220
&
&l
&
«
&
&
&
>
B33 Bs Was aa] tear] hesar | 2
oot s fangebma Sifal 22
Sesen S0 X, A s 3 dean st S, e x ¢ 5 eaenioing ghe .
i E ot Baionse a '
- Lo ki g oo, 5 s sy st oo epgmiad b i B
e st mabeaer age oce B4sie, dem Ao s A e bt Ghariens St e
il S sieat Aan 40 . mobemon 55 Emtie £t
wsier o 2
Sxents Den S Yan s et v JoncagEye dida cdeack Yan o,
st s vessn koentas Eteminds dapm -
-
=
s
s

Yonerge
1.5 noltasim x eksenine gire yansumasin alarak diger
noktalar yerlestirip deseni gizin.
2.D noltasin y eksenine gire yansunasim alarak diger
noktalar: yerlestirip deseni gizin.
3. Deseni 8br saga 12br asag dteleverek olusan deseni x
eksenine gire yansimsint gigin.

4. Deseni x eksenine gire yansutarak olusan desent Sbr saga

12br agag dteleyerek cizin.
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Appendix 5a:

Betim « - TMlasal [lrsinia Desen Sthtabas o o i s s s i
. L i s [ || B | e | iR
B o =] R R
s - -l Koordmatar: ‘Koor@mgan
Z AT
s pm—
B~ >‘.\\ o
~——

S E

Deraanc samMT)asal (st Desastsd Cliygban

B dr Mt Cotn ¥ pever sl e aids Soten dese Soteds 14 mstneen = v yudan Med

Appendix 5b:
Dérdiincii Adm! | |)asal C(ﬁqi@qau‘;u Olusbur

Siz de Masal Ulkssi‘nin bir pargast olun ve asagida verilen desen iizevinde 14 noktanmn
koordinatlarmt bulun.

asT {

EEEEEER EES| | [

i H
f FHH i
= T p=0- Ty T i ¥ ZamT
| i { }
Appendix 5c:
1) Azagdalki tabloda bog baralalan yerleri desen fizerindeki noktalara gére cevaplaym.
Noktalar | Noktalarm Oteleme Noktalarm Koordinatlar Nasil Degigti?
Tk Duramda Son Durnmda
Koordinathn Koordinatlan
A 5bgsol Ibryulan
B 4br azag Ibr saf
C Sbr azag Ibr sol
D 6br sol lbryukan
G 1bs sag Shryukan
F 2br yukari3br sol
I Gbr sol 3br agafn
K Thr vukandbrsag
L Thr sag Ihryukan
M 2br sol Sbr agafn
N 3br yukanidbrsag
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Appendix 5d:

2) Dasen fizerinds segilan K noltasimm 3br vukan 4br soladtelanmesivlz olusankoordinat {-3,8) ise B

noktasimm baglanggtaki koordinat nedic?

Appendix 5e:

3) Koordinat sisteminda 1., II., III. wa IV. bilgeds segilan bir noktalarnm dtzlenmesini nasil

formiillastirsbilirsiniz7?

Appendix 6a:

) A miad e Rerleian TR dan

rzmds meemian g Eevagl

amer | dmstens Timew aimgre | Ksordmven el DijeesT
5 Daramty Som Daramds
Koardimadiars Koondimdan
A
cocminc gl
AncmLs
S
[
AncmAs
7 B
c o
u shmmnr g
AnTEAn

Appendix 6b:

4) Az ek abioda bog buraician vecdesi droen Szerindeki scliatira gies covaslaym

Noktalar Nektalarm Yamms Nektalarm Koordinatlars Naml Degiti?
Ik Durumda Son Durumda
Eserdinatlar Eoordinatlar

A 3 elzemine  gore
Jazmmn
¥ elmesmine  gore
Jazmmn

X X smasies  goo
Jazmmn
¥ elmesmine  gore
Jagmmn

1 3 elzemine  gore
Jazmman
¥ elmesmine  gore
Jazmmn

L X smasies  goo
Jazmmn
¥ elmesmine  gore
Jagmmn

E ¥ elmesmine  gore
Jazmmn

? ¥ elmesmine  gore
Jazmmn

[ X smasies  goo
Jazmmn

¥ 3 elzemine  gore
Jasmmn

niciesen @ ckasins g yimesmaegly sups ksetme (4 T

ast

exine gl yusmaey dups kentme (40 T

fom o melevams wove y slesns gin
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Appendix 6c¢:

5) Desen iizerinde segilen T nokiasmm x eksenine gire vansimasivla olugan koordinat (-3,8) 1se T
noktasinin baslangictaki koordinats nedir?

Appendix 6d:

6) Desen iizerinde secilen T noktasmnin v eksenine gére vansimasivla olusan koordinati (-5.8) 152 T
noktasmm baglangictaln keoordmat: nedir?

Appendix 6e:

7) Koordinat sisteminde I., II., III. ve IV. bolgede segilen bir noktalarm x ve vy eksenine gore
vanstmalarini nasil formiillestirebilirsiniz?

Appendix 7a:

Belam s :Masaf [hrsinta Dasen Sthirbag

Ml

v hd |
i, B

-
D¢
PR

S
Sl
revw

1) Apstuic demaiente Sizicms, yansma ve Sioeel ansma gD AGImat e pidia Zoat
wemien boguléan jaza.

R I g ~’v, NS
Y TS
K \.‘ ..-_-3 e b

[efe] A0 venien mecatazn ctmagm mcimnts womematianm azmz.

AZ D ewia Gicme s x claing g0 Janemea
RSN xcesmes g yassma T aia Saieme

CiE. 3y camne gt ansma e ydas S

AP, xciasmtne ghes yanema wem 82 an Suieme

A, B xclasstas gt yanewa wen y clacnin ¥ anems

) Seieyeceyaes Tok mantens traice yimawa, Sxicms e janewa’s Gicms leffaank lasit
iadea verien st danc dna

¢ 9
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Appendix 7b:

Bir giin, Masal Ulkesinin lralicesi, lkesindeki giizelliklerin diger diyarlara da yayumast
gerektigine kavar vermiy. Herkest saraym bilyitk meydannda topladi ve séyie dedi: "Sevgili halkum,
Masal Ulkesimin desenlerinin gmell!gm! ve bmmunu diger ilkelere de yaymanmmn zamant geldi. Her

biriniz, kendi sanat inj difrmyayr daha giizel bir yer haling getirme
gorevini distleneceksinz.” Herkes bu f e gak hevecanianmiy ve hemen caligmaya ba;]amz; Tiim halk,
ellerindski is ve bu in dimvayt daha pariak ve negeli bir ver
haline getivdiging grmily.

pecgs 5

Yonerge

'
| Artik sira sende! Sana sorulan sorulan yansima ve simetri |
| sikrini Kullanarak cevaplayarak "Déniigiim  Sihirbaz" |
| oldugunu ispatla @
'

Appendix 7c:

1) Ak deseglerde dteleme, yaonma ve dsdeme vaonma yapihy vapiimadum zekiin alunda

verilea boghiiara vaz.
. \“ ,, fv? »%.'/"'h\ o]
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Appendix 7e:

2) Apmds verfen mabdai desecin badody qimivas yecsii biim farelecdes fandahani

ammiyn

|

TTTTTIT

T
A gl sl

mRmERE

N N -

LA A
.
o

TR

|
|
|
T

v
h |
y |
N
A

~u |
X
"he -
rvw VvV wvw-y |

Mol
]

AHbA

!

Appendix 7f:

3) Asagda verlen noktalann déniigiim sonucunda koordinatlanm yazimz.

AR.9)
B(2.1)
c(2,-3)
AT

A -8

Appendix 7g:

4) Belirlayacaginiz Tirk motiflerini tuvalde vansima, dteleme ve yansmmal teleme kullsnarak kareli

kagtta varilen tuvali

Sbrsola Steleme sonra x eksenine gbre yanstma

x eksenine gére yansima Tbr sola dteleme

v eksenine gére yansima 1br yukan dteleme

x eksenine gére yansima sonra 4br agaf dteleme

x eksenine gére yansima sonra y eksenine gére yansima

inizi desenle donatm.
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