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Abstract

The aim of the research is to investigate the attitudes of middle school students towards
robotics and coding in STEM education with Tinkercad. A total of 32 secondary school
students (12 girls and 20 boys) participated in the 6-week study. The research lasted 8
weeks. Quantitative research method was used in this study. Two scales were used in the
study. Robotic attitude scale for middle school students and attitude scale for coding for
middle school students were applied. The research is a single group experimental study. It
was done in the form of pre-test and post-test. Analyzes were made by applying the t test
for paired samples. According to the data obtained from the findings, it is seen that there
is a positive significant difference in the robotic attitude scale for secondary school
students and the attitude scale for coding for secondary school students. Arduino IDE
program was used over Tinkercad portal. In the research, 4 applications were made and
their knowledge was reinforced. Robotic coding applications prepared in accordance
with STEM education were prepared. It has increased the interest of secondary school
students in STEM education. This study is important in terms of transforming theoretical
knowledge into products and acquiring 21st century skills.
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Tinkercad ile STEM Egitiminde Ortaokul Ogrencilerin
Robotik ve Kodlamaya Yénelik Tutumlari

Oz

Arastirmanmin amaci, Tinkercad ile STEM egitiminde ortaokul ogrencilerin robotik ve
kodlama yédnelik tutumlart aragtirmaktir. 6 hafta siiren Arastirmaya (12 kiz ve 20 erkek)
toplamda 32 ortaokul égrencisi katunustir. Arastirma 8 hafta stirmiistiir. Bu ¢alismada nicel
aragtirma yontemi kullamlmistir. Arastirmada 2 6l¢ek kullanilmistir. Ortaokul égrencilere
vonelik robotik tutum élgegi ve Ortaokul 6grenciler igin kodlamaya yonelik tutum dlcegi

uygulanmistir. Arastirma tek grup deneysel bir ¢alismadir. On test ve son test seklinde
vapilmistir.  Bagimli  drneklemler igin t testi uygulanarak analizler yapilmistir.
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Bulgulardan ¢ikan verilere gore, ortaokul ogrencilere yénelik robotik tutum o6lcegi ve
ortaokul 6grenciler icin kodlamaya yonelik tutum olceginde pozitif yonde anlaml bir fark
ciktigr goriilmektedir. Tinkercad portali iizerinden Arduino IDE programi kullamilmistir.
Arastirmada 4 uygulama yapuarak bilgileri pekistivilmistiv. STEM egitimine uygun
hazirlanmis robotik kodlama uygulamalar: hazirlanmistir. Ortaokul 6grencilerin STEM
egitimine olan ilgilerinin artmasin saglamistir. Teorik bilgilerin iiriine doniistiiriilmesi ve
21. yiizyll becerilerinin kazanilmasi acisindan bu ¢alisma onem arz etmektedir.

Anahtar Kelimeler: STEM egitimi, robotik ve kodlama, tinkercad

Introduction

The field of communication and information technologies is getting stronger and
developing day by day. Continuous developments and changes in this field also
affect the education and training processes. The use of technology in education
facilitates the realization of permanent learning. Changes in learning approaches
with the development of technology necessitated restructuring learning activities
and environments in accordance with this developing technology. The use of
educational technologies in the creation of these environments has now emerged
as a necessity rather than an alternative (Sisman & Kiiciik, 2017). The use of
technology in education has enabled the application of technology-supported
modern teaching methods as well as traditional teaching. The use of modern
teaching methods and approaches such as flipped learning method (transformed
classroom), blended learning, learning by gamification, and cooperative learning
in teaching environments is becoming more common day by day (Talan, 2020).
It is expected from every individual who steps into education life, that is, from
kindergarten to high school, to have a certain level of knowledge about computer
science (Smith, 2016). In the 21% century, coding skill is seen as one of the basic
skills that every individual should acquire. Because societies no longer need a
consuming generation, but a producing generation. 21% century skills are the
skills that have been emphasized and brought to the agenda with the changes that
have occurred in the century we live in. In other words, some of these skills have
existed before and have become important again (Silva, 2009).

STEM education is one of the most important and modern education
approaches of the 21% century, which ensures that the information given piece by
piece in today's programs becomes permanent by associating it with each other.
While STEM education enables students to understand the world they live in, it
also enables individuals to find solutions to the problems they will encounter in
real life and to find alternative and practical solutions to them. STEM (science,
technology, engineering and mathematics) was formed by the combination of
four different disciplines (Giileryiiz and Dilber, 2022b; Giileryiiz, 2020).

Coding, one of the most important technological developments of the last
century, seems to be included in the 21st century skills (Seferoglu, 2021).
Coding has a structure that allows students to learn by doing and experiencing,
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and also provides support for metacognitive development, providing the
opportunity to solve the problems they encounter. The lexical meaning of
coding, which is also expressed as programming, can be expressed as block-
based programming, which is formed by combining the planned operations
according to a certain rule and order. In addition, coding can also be expressed as
a part or all of the sequence of commands written to make any computer,
electronic circuit or mechanisms made of a mechanical system operate (Geng &
Karakus, 2011).

Coding and robotics education supports the development of 21st century
skills. Coding and robotics education strengthens its place in today's conditions
for future generations by creating the infrastructure of technological
developments. It will be an important investment for the future to instill the
technologies of the future in our students, who are the technology developers of
the future, and to support their tendency towards scientific research with robotics
and coding technologies (Goksoy & Yilmaz, 2018).

Depending on the technological developments, coding teaching had to renew
itself in parallel with the developing technologies. The adaptation of coding
education to the changing technological developments is its transformation into
robotic coding. While robotic coding provides students with coding-related
skills, it also allows students to learn many abstract concepts and processes by
embodying them (Korkmaz, Altun, Usta, & Ozkaya, 2014).

Robotic coding is a type of coding that individuals come up with by
combining coding and mechanics. It enables students to produce a concrete and
moving object with the codes they have created. In other words, the student
moves the robots with the codes they have created. In this way, education
becomes both fun and interesting for the student (Giileryiiz & Dilber, 2022b).
Thanks to robotics and coding, while students have fun, they also develop
scientific methods, engineering design processes, creativity skills, coding logic,
collaborative work, mathematical thinking process skills and problem solving
skills (Eguchi, 2014).

The development of students at all levels of education and training should be
supported by STEM education, robotics and coding training. STEM is an
education model in which science, technology, engineering and mathematics
disciplines are combined. In today's world of technology revolutions, knowing
STEM and coding is of great importance (Giileryliz, Dilber & Erdogan,
2019).Therefore, the fact that secondary school students receive both STEM
education, robotics and coding education is of great importance for the future of
countries.

Purpose and Importance of the Research

The aim of this research is to create a learning environment designed in
accordance with STEM education, where secondary school students can
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participate in robotics and coding activities efficiently within the framework of
STEM education, and to determine the effect of this environment on students'
attitudes towards robotics and coding. Raising students with 21st century skills
in STEM education, robotics and coding is among the goals of our education
system. It is seen that STEM Education, robotics and coding education, where
interdisciplinary bonds are best provided, are essential for raising students with
215 century skills. The aim of this study is to determine the effects of robotics
and coding activities prepared in accordance with STEM education on secondary
school students' attitudes towards robotics and coding. In addition, these subjects
are encouraged by the Ministry of National Education and it is seen that they are
planned to be disseminated in schools.

Research Problem

In STEM education with Tinkercad, it aims to investigate middle school
students' attitudes towards robotics and coding.

Research Questions

What are the attitudes of middle school students towards robotics and coding in
STEM Education?

Method

Quantitative research method was used in this study. Quantitative research
method is to objectively measure the social behavior of individuals through
experimentation, observation and testing and to explain them with numerical
data. Research that is reproducible and objectively demonstrated by observation
and measurement is known as quantitative research. In the quantitative research,
t-test was applied for paired samples. The t-test for paired samples tests whether
the means from two related groups or measures differ significantly from each
other. The research was conducted in the form of a single group pre and post-
test.

Sample

A total of 32 secondary school students, 12 girls and 20 boys, participated in the
research.

Data Collection Tools
Middle School Students' Robotic Attitude Scale;

The original version of the robotic attitude scale of middle school students Cross
et al. (2016) was developed. Fat et al. (2018) conducted a validity and reliability
study. The aim is an appropriate measurement tool that can be used to determine
the attitudes of secondary school students towards educational robotics activities.
Within the scope of the study, a valid and reliable scale was obtained, which was
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collected under four factors with 24 items. The scale form consisting of 24 items
was 5-point Likert 5: Strongly; 4: Agree; 3: Undecided; 2:Disagree Agree;
1:Strongly Disagree;

Attitude Scale towards Coding For Secondary School Students;

Attitude scale towards coding for middle school students, Akkus et al. (2019)
was developed by. The aim is an appropriate measurement tool that can be used
to determine the attitudes of students who have received coding education.
Within the scope of the study, a reliable and valid scale with 10 items collected
in a single factor was revealed. The 10-item scale form is 5-point Likert 5:
Totally Agree, 4; Agree, 3; Partially Agree; 2: Disagree; 1:Totally Disagree.

Data Analysis

The data of this research, in which the Robotic Attitude Scale towards Secondary
School Students and the Attitude Scale towards Coding for Secondary School
Students were used as data collection tools, were analyzed with SPSS 21, a
computer-aided statistical package program. In order to test the problem situation
in the research, the standard deviations of the scores and the significant
difference between the averages of these scores were examined. It was observed
that the scores showed a normal distribution. Because of this situation, t-test was
applied for paired samples from parametric tests. It was seen that the data
obtained showed a statistically significant difference between the pre and post-
test.

Application

In this study, an educational program, which was prepared for secondary school
students and made the education-teaching process fun, simple and efficient, was
implemented using robotic and coding activities made with Tinkercad. The
content of this program lasted for 8 weeks and a total of 32 hours (2+2) hours per
week. Tinkercad and Arduino IDE programs were taught in robotics and coding
activities with Tinkercad. This application was made in the form of pre and post-
test. A brief summary of the activities carried out is shown below and the work
schedule is given in Table 1.

A Brief Summary of the Event:

v Pre-tests of both scales were given to middle school students in the first
week.

v In the second and third weeks, secondary school students were granted
membership on the Tinkercad page. Then Tinkercad and Arduino
programs were taught.

v Tinkercad 1st application was made in the fourth week. Sequential Led
Application was made with robotics and coding.

v' Tinkercad 2nd application was made in the fifth week. Traffic light
application was made with robaotics and coding.
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v Tinkercad 3rd application was made in the sixth week. Controlling Led
Brightness with Potentiometer with robotics and coding has been

applied.

v Tinkercad 4th application was made in the seventh week. Motion (PIR)
sensor application was made with robaotics and coding.

v"In the eighth week, the post-tests of both scales were given to the
secondary school students.

Table 1.
Weekly Schedule of Robotic Coding Applications with Tinkercad
Week Subject
Week 1 Pre-tests of both scales were performed.
Week 2 Introduction of Tinkercad Program
Week 3 Introduction of Tinkercad Program
Tinkercad 1. Application: Robotic and Coding Sequential Led
Week 4 s
Application
Week 5 kae;rca_d 2. Application: Robotic and Coding Traffic Light
Application
Week 6 Tinkercad 3. Application: Controlling Led Brightness With
Robotic and Coding Potentiometer Application
W Tinkercad 4. Application: Robotic and Coding Motion (PIR)
eek 7 s
Sensor Application
Week 8 Post-tests of both scales were performed

Tinkercad Robotics and Coding 1%t Application

Metin =

e

Figure 1. Sequential led application
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In the first application of robotics and coding made with Tinkercad,
sequential led application was made with Arduino IDE. Figure 1 shows the
circuit diagram and codes of the led application.

Tinkercad Robotics and Coding 2" Application

Metin -

|

1 woid setup()
{ pinMode (7, OUTFUT);
pinMede (6, CUTPUT);

4 pinMode (5, OUTPUT); }
void loecp ()

3 HICHE);
LOW) ;
digitalWrite (8§, EIGE);
delay (1000} ;

1 digitalWrite (&, LOW);
2 digitalWrite (3, EIGH);
delay (5000} ;
digitalWrite (3, LOW);
digitalWrite (7, EIGH);
digitalWrite (6, HIGH);
delay (1000} ;
digitalWrite (7, LOW);
digitalWrite (g, Low);}

Figure 2. Traffic light application

In the second application of robotics and coding made with Tinkercad, a
traffic light application was made with Arduino IDE. Figure 2 shows the circuit
diagram and codes of the traffic light application.

Tinkercad Robotics and Coding 3™ Application

1| long deger;
void setup()

{ pinMode (3, OUTPUT);
6 pinMode (R0, INPUT) ;

void locp()
11 { deger=analogRead (R0)/4;
12 analogWrite (3, deger);

Figure 3. Controlling led brightness with potentiometer
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In the third application of robotics and coding made with Tinkercad,
Controlling Led Brightness with Potentiometer with Arduino IDE was applied.
Figure 3. The circuit diagram and codes of the application of Controlling Led
Brightness with a Potentiometer are included.

Tinkercad Robotics and Coding 4" Application

Metin + 3 B A
|i.'.: hareket _sensor = 3;
int led pini = 2;
void setup()
{ pinMode (hareket senscr, INFUT);

pinMode (led pini, OUTEUT);}

void loop()
{if (digitalRead(hareket sensor) == EIGH)

{digitalirite(led pini, HIGH); }

else {digitalWrite(led pini, LOW); }

Figure 4. Motion (PIR) sensor application

In the fourth application of robotics and coding made with Tinkercad,
Temperature Sensor Application was made with Arduino IDE. Figure 4. Circuit
diagram and codes of the Temperature Sensor application are included.

Findings
In this research, there are analyzes of middle school students' attitudes towards
robotics and coding in STEM education with Tinkercad.

Robotic Attitude Analysis of Middle School Students

Table 2.

Numerical Data Showing the Sample
S F
Female 12
Male 20
Total 32
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When Table 2 is examined, 12 female and 20 male secondary school students
participated in the study.

Table 3.
Robotic Attitude Paired Samples T-Test of Secondary School Students
X n SS shy
PRETEST 62.24 32 6.33 92
POSTTEST 72.43 32 6.39 94

When Table 3 is examined, when the results of secondary school students'
robotic attitudes in STEM education with Tinkercad are examined, it is seen that
there is an increase in the averages of Xpretest = 62.24 and Xposttest = 72.43. It
is seen that the results support the post-test average scores.

Table 4.
Robotic Attitude Paired Samples Test of Secondary School Students
% SS shy Lower Upper t df p
PRETEST
POSTTEST -8.19 6.11 0.87  -8.59 635 -8.13 32  0.000

When Table 4 is examined, it is seen that there is a statistically significant
increase in the pre-test and post-test results of secondary school students'
attitudes towards robotic attitudes in STEM education with Tinkercad as a result
of the paired samples t-test analysis. ( t(32) = -8.13, p = 0.00). Based on this
finding, it is seen that STEM education with Tinkercad positively affects the
attitudes of secondary school students towards robotic attitudes.

Attitude Analysis Towards Coding for Secondary School Students

Table 5.
Attitudes Towards Coding Paired Samples T-Test for Secondary School Students

X n sS shy
PRETEST 63.99 32 6.44 .87
POSTTEST 7277 32 6.59 .93

When Table 5 is examined, when the results about the attitudes of secondary
school students towards coding in STEM education with Tinkercad are
examined, it is seen that there is an increase in the averages of Xpretest = 63.99
and Xposttest = 72.77. In the results, it is seen that the post-test average scores
are supported.

Table 6.
Attitude Paired Samples Test towards Coding

ss shx Lower Upper t df p

X

PRETEST

POSTTEST -8.29 6.19 0.88 -8.59 -6.43 -7.98 32  0.000
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When Table 6 is examined, it is seen that there is a statistically significant
increase in the pre and post-test results of secondary school students' attitudes
towards coding in STEM education conducted with Tinkercad, as a result of the
paired samples t-test analysis. (t(32) = -7.98, p = 0.00). Based on this finding, it
is seen that STEM education with Tinkercad positively affects secondary school
students' attitudes towards coding.

Discussion and Conclusion

In the results of the analysis carried out to determine the robotic attitudes of
middle school students and their attitudes towards coding for middle school
students in STEM education with Tinkercad, it is seen that there is a positive and
significant change in both the robotic attitudes of middle school students and
their scores on coding for middle school students. With the STEM education
applications, the students exhibited a positive attitude towards robotics and
coding.

When we do a literature review, it is seen that it shows parallelism with
similar studies. Giileryiiz (2022b) Similar results were obtained as the robotic
coding applications made with Tinkercad measured the robotic attitudes of the
students and it was a single group experimental study. Oz Dogru (2005)
determined that robotic activities affect students' attitudes positively and these
activities are instructive. Khanlari (2013) stated that STEM education, which
includes robotic activities, is an effective tool to develop students' 21st century
skills such as teamwork, cooperation, social responsibility and communication.
De Silva & Ekanayake (2008) stated in his study on the use of robotic
applications in physics teaching that there are important developments in terms
of motivation and participation for students who have difficulty concentrating in
physics subjects.

Kececi (2017) stated that there was a significant increase in students' attitudes
towards coding learning supported by educational computer games in their
research to determine the effects of STEM education practices on the attitudes of
Sth grade students towards coding learning. Giileryiiz, Dilber, and Erdogan
(2020) gave positive feedback about the coding education of the students in their
study named Opinions of students about coding education in STEM applications.
In the research conducted by Giilbahar and Kalelioglu (2018), teachers need to
learn something about robotic coding with their own efforts. Giileryiiz, (2020);
Giileryiiz & Dilber (2022b) in their study named the effect of robotic coding and
3D printer applications on teacher candidates' 21% century skills, STEM
awareness and STEM self-efficacy; Robotic coding and 3D printing activities
prepared within the scope of STEM education helped students to have a positive
attitude.

In the study of examining the place of coding education as a 21 century skill
in education policies, Saym & Seferoglu (2016) included coding in the
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curriculum in order to improve students' logical thinking and problem solving
skills. In addition, they have obtained similar results in studies in the fields of
robotics and coding education. (Giileryiiz, Dilber 2022a Giileryliz, 2022a;
Giiltepe, 2018; Senol & Demirer, 2017; Senol & Biiyiik, 2015; Datteri, et al.
2013; Welch & Huffman, 2011; Sullivan, 2008).

As a result, it was determined that robotics and coding activities designed in
accordance with STEM education contributed positively to students' attitudes
towards robotics and coding. The fact that robotics and coding-related skills,
which are among the 21st century skills, were supported in STEM education,
contributed to the increase of students' interest in STEM education as well as
gaining these skills. Students showed a positive attitude in robotics and coding
activities designed in accordance with STEM education. It also increases their
interest in STEM education. Robotic education, which is one of the most
important paradigms in the world in the 21% century, is of great importance for
coding education and STEM education in terms of transforming theoretical
knowledge into products and acquiring 21% century skills. Today, where 21%
century skills are very important, supporting the development of these skills with
robotics and coding activities within the scope of STEM education will be an
important investment in the future by placing our students, who are the
developers of the future, on solid foundations.
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Genigsletilmis Ozet

Teknolojinin gelismesiyle birlikte 6grenme yaklasimlarinda meydana gelen
degisimler, 6grenme etkinliklerini ve ortamlarin1 gelisen bu teknolojiye uygun
olarak yeniden yapilandirmayr gerektirmistir. Bu ortamlarin olusturulmasinda
egitim teknolojilerinin kullanilmasi artik bir alternatiften ¢ok gereklilik olarak
ortaya ¢ikmistir. Egitimde teknoloji kullamimi geleneksel dgretimin yaninda
teknoloji destekli cagdas Ogretim ydntemlerinin de uygulanmasina olanak
saglamistir. 21. yiizyilda robotik ve kodlama becerisi her bireyin kazanmasi
gereken temel becerilerden biri olarak goriilmektedir. Ciinkii toplumlar artik
tilketen degil tireten nesle ihtiyag duymaktadir. 21. yy. becerileri yasadigimiz
yiizy1l iginde meydana gelen degisimlerle dnemi tekrar vurgulanan ve giindeme
gelen becerilerdir. Yani bu becerilerin bir kismi1 6nceden de var olup yeniden
o6nemli hale gelmistir.
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STEM egitimi, giiniimiizde uygulanan programlarda par¢a parga verilen
bilgilerin birbirleri ile iliskilendirerek kalic1 hale gelmesini saglayan 21. yiizyilin
en Onemli ve modern egitim yaklasimlarindan birisidir. STEM egitimi
ogrencilerin i¢inde bulunduklar: diinyay1 anlamalarini saglarken diger yandan da
gercek hayatta bireylerin karsilagacaklar1 problem karsisinda ¢oziimler bulmasini
ve bunlara alternatif ve pratik ¢dziimler bulmasini saglar. STEM (fen, teknoloji,
miihendislik ve matematik) dort farkli disiplinin bir araya gelmesi ile olusmustur.

Kodlama ve robotik egitimi, 21. yiizyill becerilerinin gelisimini
desteklemektedir. Kodlama ve robotik egitimi gelecek nesiller agisindan
giiniimiiz kosullarindaki yerini teknolojik gelismelerin alt yapisini meydana
getirerek iyi bir bi¢imde saglamlastirmaktadir. Gelecegin teknoloji gelistiricisi
olan &grencilerimize, gelecegin teknolojilerini simdiden asilamak ve onlarin
bilimsel arastirmalara yonelik egilimini robotik ve kodlama teknolojileri ile
desteklemek gelecege yapilacak 6nemli bir yatirim olacaktir.

Egitim ve 6gretimin her kademesindeki 6grencilerin gelisiminin STEM egitimi,
robotik ve kodlama egitimleriyle desteklenmesi gerekmektedir. STEM fen,
teknoloji, mithendislik ve matematik disiplinlerinin bir arada verildigi bir egitim
modelidir. Teknoloji devrimlerinin yasandigi giiniimiizde STEM ve kodlama
bilmek biiyiikk bir énem arz eder. Bundan dolay1 ortaokul 6grencilerin hem
STEM egitimi hem robotik hem de kodlama egitimlerini simdiden almalar1
iilkelerin gelecegi acisindan son derece biiyilk bir dnem arz ettigini ifade
etmektedir.

Bu aragtirmada nicel arastirma yontemi kullanilmigtir. Nicel arastirma
yontemi, Bireylerin toplumsal davranmiglarini deney, gozlem ve test yolu ile
nesnel bir sekilde 6lgmek ve sayisal veriler ile agiklamaktir. Gézlem ve 6lgliim ile
tekrarlanabilir olan ve objektif olarak ortaya konan arastirma niceliksel yani
“sayisal” aragtirma olarak bilinir. Nicel aragtirmada bagimli 6rneklemler igin t
testi uygulanmistir. Bagimli 6rneklemler igin t testi, Iki iliskili grup veya
Ol¢iimden elde edilen ortalamalarin birbirlerinden anlamli bir sekilde farklilik
gosterip gostermedigini test eder. Aragtirma tek grup halinde 6n test son test
seklinde yapilmistir. Arastirmaya 12 kiz ve 20 erkek olmak {izere toplamda 32
ortaokul Ogrencisi katilmistir. Veri toplama aract olarak Ortaokul &grencilerin
robotik tutum 6lgegi ve Ortaokul 6grenciler i¢in kodlamaya yonelik tutum 6lcegi
uygulanmistir. Ortaokul 6grencilerin robotik tutum 6lgeginin orijinal hali Cross
vd. (2016) gelistirilmistir. Sigsman vd. (2018) tarafindan gegerlik ve giivenirlik
caligmas1 yapmistir. Amacg, Egitsel robotik etkinliklerine iliskin ortaokul
ogrencilerinin tutumlarini belirlemede kullanilabilecek uygun bir dl¢me aracidir.
Calisma kapsaminda 24 maddeye sahip olan dort faktor altinda toplanan gegerli
ve giivenilir bir dlgek elde edilmistir.24 maddeden olusan 6lgek formu 5'li likert
1: Kesinlikle Katilmiyorum, 2: Katilmiyorum, 3: Kararsizim, 4: Katiliyorum, 5:
Kesinlikle Katiliyorum seklindedir. Ortaokul 6grenciler i¢in kodlamaya yonelik
tutum oOlcegi, Akkus vd. (2019) tarafindan gelistirilmistir. Amag, kodlama
egitimi almis O6grencilerin tutumlarini belirlemede kullanilabilecek uygun bir
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6leme aracidir. Calisma kapsaminda tek faktorde toplanan 10 maddelik giivenilir
ve gecerli bir dlgek ortaya cikarilmistir. 10 maddeden olusan 6lgek formu 5'li
likert 1: Tamamen Katilmiyorum, 2: Katilmiyorum, 3: Kismen katiliyorum, 4:
Katiltyorum, 5: Tamamen Katiliyorum seklindedir. Tinkercad ile yapilan
robotik ve kodlama etkinliklerin kullanildig1 bir egitim progranmi uygulanmistir.
Hazirlanan bu programin igerigi 6 hafta ve her hafta (2+2) saat olmak {iizere
toplam 24 saat siirmiistiir. Tinkercad ile yapilan robotik ve kodlama
etkinliklerinde, Tinkercad ve Arduino IDE programlari dgretilmistir. Yapilan bu
uygulama 0n test ve son test seklinde yapilmustir.

Tinkercad ile yapilan STEM egitiminde ortaokul Ogrencilerin robotik
tutumlarini ve ortaokul 6grencileri igin kodlamaya yonelik tutmlarini tespit
etmek amaciyla yapilan analiz sonuglarinda hem ortaokul &grencilerin robotik
tutumlarinda hem de ortaokul &grencileri i¢in kodlamaya yonelik tutumlari
puanlarinda pozitif yonde anlamli degisim meydana geldigi goriilmektedir.
Yapilan STEM egitimi uygulamalariyla 6grencilerin robotik ve kodlamaya
yonelik olarak olumlu bir tutumlar sergilemislerdir.

Sonu¢ olarak, STEM egitimine uygun tasarlanmig robotik ve kodlama
etkinliklerinin 6grencilerin robotik ve kodlamaya yonelik tutumuna olumlu
yonde katki yaptig1 belirlenmistir. STEM egitimine uygun tasarlanmis robotik ve
kodlama etkinliklerinde 6grencilerin olumlu yonde tutum sergilemistir. STEM
egitimine olan ilgilerinin artmasim1 da saglamaktadir. Teorik bilgilerin {irline
doniistiiriilmesi ve 21. yiizyil becerilerinin kazanilmas: agisindan 21. yiizyilda
diinyadaki en onemli paradigmalardan birisi olan robotik egitim, kodlama
egitimi ve STEM egitimine biiyllkk onem teskil etmektedir. 21. yiizyil
becerilerinin olduk¢a 6nem arz ettigi giiniimiizde bu becerilerin gelisimini STEM
egitimi kapsaminda robotik ve kodlama etkinlikleriyle desteklemek gelecegin
gelistiricisi olan dgrencilerimizi saglam temeller {izerine oturtarak gelecege
yapilacak dnemli bir yatirim olacaktir. Calismanin 6nemini ortaya koymaktadir.
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