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Abstract

The purpose of this research is to determine the effect of mobile application-based instruction
in distance education period on students’ self-efficacy, belief perceptions and attitudes towards
technology. The study was carried out with a quasi-experimental research design utilizing a pretest-
posttest control group. Students in the seventh grade from a public secondary schoolin Central Anatolia
participated in the study in which the students were given the Self-Efficacy Scale for Geometry, the
Belief Scale for Geometry, and the Attitude Scale for Technology. Data obtained from measurement
tools were then analyzed with t-tests for independent samples as well as t-tests for dependent samples.
The study’s findings revealed a substantial difference between the experimental and control groups’
students’ attitudes toward technology, ideas about geometry, and self-efficacy in said areas. The usage
of various mobile applications in the instruction of mathematics has been recommended in light of
the results found.

Keywords: affective behaviors, ADDIE design model, distance education, geometry education,
mobile learning

Oz
Bu arastirmanmn amaci, uzaktan egitim doneminde mobil uygulamaya dayali olarak saglanan
6gretimin 6grencilerin geometriye yonelik 6z yeterlik, inang algilarina ve teknolojiye yonelik tutuma
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etkisini belirlemektir. Caligma, 6n test son test kontrol gruplu olarak yar1 deneysel aragtirma deseni ile
gerceklesmistir. Aragtirma I¢ Anadolu bolgesinde bir devlet ortaokulunda grenim goren yedinci sinif
dgrencileri ile saglanmistir. Calismada 6grencilere Geometriye Yonelik Ozyeterlik Olgegi, Geometriye
Yénelik Inang Olgegi ve Teknolojiye Yonelik Tutum Olgegi uygulanmustir. Olgme araglarindan elde
edilen veriler bagimsiz 6rneklemler igin t-testi ve bagimli 6rneklemler igin t-testi ile analiz edilmistir.
Caligma sonucunda, deney ve kontrol gruplarindaki 6grencilerin geometriye yonelik 6z yeterlik,
inanglari ve teknolojiye yonelik tutumlari arasinda deney grubu lehine anlaml farka ulagilmistir. Elde
edilen bulgular 151g1nda matematik 6gretiminde farkli mobil uygulamalarin kullanimi 6nerilmistir.

Anahtar Kelimeler: duyussal davranislar, ADDIE tasarim modeli, uzaktan egitim, geometri egitimi,
mobil 6grenme

Genis Ozet

Giris

Geometri dogayi, yasadigimiz evreni anlamak i¢in hayatin i¢inde yer alan bir alandir. Yasamin
icerisinde bulunan geometriyi anlamak ve Ogrenmek icin bireylerin geometrinin dogadaki
varligina yonelik dikkatleri saglanmalidir. Matematik biliminin, ilk esin kaynaklari doga ve
yasamdir. Geometri 6gretim stirecinde gocuklar, gelisimsel olarak insanligin geometri baglaminda
yasadiklarini yasayacaktir. Bu durum goz 6ntine alinarak okullarda 6gretim siirecinde ¢ocuklarin
geometriye yonelik ilgi, tutum, 6z yeterlik ve diger duyussal davraniglarinin artmasi saglanarak
geometriyi 6grenme istekliklerinin ve basarilarinin da olumlu yonde etkilenmesi saglanmalidir.
Matematik ve geometri O0grenimi-6gretimi siirecinde duyussal ozelliklerin desteklenmesinin
amagclandig1 ve duyussal 6zellikleri baglamindaki davranislar arasinda bir tutarlilik saglanmasi
gerektigi belirtilmistir (Mccoach, 2007), Bireylerin duyussal davranislarindan birisi olan 6z yeterlik
inanci, o6grencilerin kendi kendilerini anlamalarini saglayan kavram olarak belirtilmektedir.
Bu baglamda yeterlik, bireyin bir davranigi yapabilmeye yonelik bilgiye sahip olmasidir. Oz
yeterlik; bireyin bir isi gerceklestirebilmesi ve basarabilmesi yetenegi konusunda yargilar1 olarak
tanimlanabilmektedir. Bu dogrultuda bir bireyin herhangi bir ise yonelik olarak becerisi olsa bile
eger bu ise yonelik bir 6z yeterlik algisi yoksa, isin basarilmasi miimkiin olmayacaktir. Okullarda
sinif ortaminda yeni bir sey 6grenmeye ¢aba gosterme inanci olmayan, bagaramayacagini diisiinen
ogrencilerle her giin karsilagilmaktadir. Bu yiizden 6grencilerin bu algilarini degistirmeye yonelik
Ogretmenlerin 6grenme siirecini iyi bir sekilde planlamalar: 6nemlidir. Derste kullanilan 6gretim
yontemlerinin, 6z yeterlikle giiclii bir iligkisi oldugu belirtilmektedir (Usher, 2008). Bu duruma bagh
olarak 6grencilerin derslere karst motivasyonunun artmasi, ilgisinin gekmesi, aktif olarak katilmasi
ve yaratict diislinme becerisini saglayacak 6gretim yontem ve tekniklerin kullanilmasi 6zyeterlik
inancini arttiracagi diisiiniilmektedir. Ogrencilerin derslerdeki basari durumunu etkileyen diger
duyussal 6zelliklerden birisi de inangtir. Pajarese gore (1992), inanglar bireylerin hayatlar: boyunca
verdikleri kararlar1 etkilemektedir. Inanglar erken yasta sekillenmeye baslamakta ve degisime karst
direngli olmaktadir. Inanglarin, bireylerin diisiince ve davraniglari iizerinde belirleyici bir etkiye sahip
oldugu belirtilmektedir. Bu sebeple egitimciler inanglari, 6grenme ve 6gretim siiregleri agisindan
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dikkate almak zorunda kalmistir. Matematik egitimi agisindan da matematiksel inanglarin ele
alinmasina ihtiya¢ duyulmaktadir. Ogrencilerin inanglary; kendi yeteneklerini degerlendirmelerinde,
matematiksel etkinliklere katilmaya istekli olmalarinda ve matematige yonelik tutumlarinda etkilidir
(Matematik Ogretmenleri Ulusal Konseyi [NCTM], 1989). Bu yiizden bireylerin matematige yonelik
inanglarinin olumlu olarak gelistirilmesi saglanmalidir. Ogrenciler ilkogretimden yiiksekdgretime
kadar matematige yonelik olumlu bir inanca sahip olursa matematige yonelik bagarisinin da benzer
dogrultuda olumlu gelisme gostermesi beklenmektedir.

Covid-19 pandemisi ile iilkemizde de 2020 yilinda uzaktan egitime ge¢ilmek zorunda kalinmaistir.
Uzaktan egitim doneminde 6gretim canli dersler {izerinden saglanmustir. Bu dénemde 6grencilerin
derslere yonelik ilgilerini yiiksek tutarak basarili olmalarini saglayacak 6grenme ortaminin
olusturulmasi planlanarak diizenlenmistir. Matematik dersinin 6nemli alanlarindan olan Geometri
Ogretimine yonelik ilgi, 6z yeterlik ve inanci yiiksek tutmak i¢cin ADDIE 6gretim tasarim modeline
dayanarak GeoHepta isimli bir mobil uygulama gelistirilmistir. Gelistirilen mobil uygulama uzaktan
egitim doneminde 7. siif 6grencileri ile kullanilarak 6grenciler tizerindeki farkli yonlerden etkisinin
incelenmesi amaglanmistir. Uzaktan egitim siirecinin 6grencilerin; teknoloji kullanim becerileri,
ilgileri ve tutumlar1 {izerinde etkilerinin oldugu diisiiniilmektedir. Glintimiizde teknolojik bir
hayatin icerisinde bulunan 6grencilerin uzaktan 6gretim donemi igerisinde gerceklesen ogretim ile
teknolojiye yonelik tutumlarinin nasil degistiginin arastirilmas: bu yoniiyle 6nem arz etmektedir.
Tutum, Ogrencilerin belirli bir alandaki basarilar1 veya bir 6gretim programinin tasariminin
sekillenmesi iizerine temel degiskenlerden biridir. Ogrenciler uzaktan egitim siirecinde cep telefonu,
tablet, bilgisayar gibi teknolojik araglar1 daha ¢ok kullanmistir. Teknolojik araglar1 kullanma becerisi
iyiolan 6grencilerin 6gretim siirecinde 6grenmeye daha istekli oldugu diisiiniilmektedir. Bu durumda
ogrencilerin teknolojik araglara yonelik tutumlarina baglh olarak derslere yonelik bagarilar: tizerinde
etkisi oldugu belirtilebilir. Bu dogrultuda aragtirmada geometri 6gretimine yonelik gelistirilen
GeoHepta mobil uygulamasinin 7. sinif 6grencilerinin geometriye yonelik 6z yeterlik ve inang algis
ile teknolojiye yonelik tutuma etkisini belirlemek amaglanmistir.

Yontem

Aragtirma nicel boyutta, 7. stmif matematik dersi bir deney ve bir kontrol grubu olmak iizere
Ogretim tasarimi basamaklarina gore olusturulan 6gretimin Ggrencilerin geometriye yonelik 6z
yeterlik ve inang ile teknolojiye yonelik tutuma etkisini arastirmak amaciyla 6n test son test kontrol
gruplu yar1 deneysel desen ile gerceklestirilmistir. Aragtirmanin ¢aligma grubunu olusturan kontrol
ve deney gruplari segkisiz olmayan atama yoluyla 6nceden kararlastirilmisg 7. sinif subeleri arasindan
yansiz olarak belirlenmistir. Kontrol grubunda 21 kisi ve deney grubunda 26 kisi olmak tizere toplam
47 6grenci ile 6gretimler saglanmustir.

Aragtirmada GeoHepta mobil uygulamasina dayanarak saglanan matematik Ogretiminin;
ogrencilerin geometriye yonelik 6z yeterlik ve inanglari ile teknolojiye yonelik tutumlarina etkisini
olgmek amaciyla Geometriye Yonelik Oz yeterlik Olgegi (Cantiirk-Giinhan ve Bager, 2007),
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Geometriye Yonelik Inang Olgegi (Unlii ve Ertekin, 2018) ve Teknolojiye Yonelik Tutum Olgegi
(Yurdugiil ve Askar, 2008) kullanilmistir.

Bulgular ve Tartisma

Yedinci sinif 6grencilerin uzaktan egitim doneminde GeoHepta mobil uygulamasina dayanarak
“Dogrular ve Acilar, Cokgenler, Cember ve Daire, Birim Kiiplii Yapilar” konularinin 6gretiminin
Ogrencilerin geometriye yonelik 6z yeterliklerine, inanglarina ve teknolojiye yonelik tutumlarina
etkilerinin aragtirildig1 calismadan elde edilen sonuglar bu béliimde agiklanmigtir.

Arastirmada, deney ve kontrol grubu 6grencilerinin uygulamadan 6nce geometriye yonelik 6z
yeterlikleri arasinda anlamli bir farkin olmadigina ulagilmugtir. Iliskisiz 6rneklemler igin t-testinin
sonuglarina gore deney ve kontrol grubunun uygulamadan 6nce geometriye yonelik 6z yeterlik
testi puanlarina ait aritmetik ortalamalarmin birbirine yakin olduguna ulagilmistir. Yar1 deneysel
aragtirma kapsaminda uygulamadan sonra deney ve kontrol grubu sonuglar: arasinda istatistiksel
acidan anlaml bir fark bulunmugtur. Bununla birlikte, ¢alismada uygulama 6ncesi ve sonrasinda
deney grubu 6grencilerinin geometriye yonelik 6z yeterlikleri arasinda anlaml farklilik bulunurken,
kontrol grubunun geometriye yonelik 6z yeterlikleri arasinda anlaml bir farklilik bulunmamastir.
Tim bu bulgular; uygulama o6ncesinde geometriye yonelik 6z yeterlik acisindan birbirine yakin
gruplarin oldugunu ve deney grubunda uygulanan yontemin kontrol grubuna gore 6grencinin
geometriye yonelik 6z yeterliginde daha etkili oldugunu ortaya koymaktadir. Bir baska deyisle
GeoHepta mobil uygulamasina dayal1 6gretimin 6grencilerin geometriye yonelik yeterligini artirdig1
sonucuna ulagilmaktadir.

Calismada mobil uygulamaya dayali 6gretime bagli olarak deney ve kontrol grubu 6grencilerinin
geometriye yonelik inanglari incelenmistir. Uygulamadan once iki grubun geometriye yonelik
inanglari arasinda anlamli bir farklilik bulunmamugtir. Iligkisiz 6rneklemler icin t-testinin sonuglarina
bakildiginda deney ve kontrol grubunun uygulamadan 6nce geometriye yonelik inanglar: testi
puanlarina ait aritmetik ortalamalarinin birbirine yakin oldugu tespit edilmistir. Deney ve kontrol
grubu ogrencilerin uygulamadan once geometriye yonelik inanglari arasinda anlamli bir fark
bulunamazken yari deneysel arastirma kapsaminda uygulamadan sonra aralarinda anlamli bir
farklihik bulunmugtur. Calismada uygulama oncesi ve sonrasinda deney grubu &égrencilerinin
geometriye yonelik inanglar1 arasinda anlamli fark bulunurken, kontrol grubunun geometriye
yonelik 6z yeterlikleri arasinda anlamli bir farklilik bulunmamustir. Bulgulara gére uygulama
oncesinde geometriye yonelik inanglar agisindan birbirine yakin gruplarin oldugu ve deney
grubunda uygulanan yontemin kontrol grubuna gore 6grencinin geometriye yonelik inancinda daha
etkili olduguna ulagilmistir.

Mobil uygulama destekli 6gretimlerin 6grencilerin duyussal davraniglarina olumlu y6nde
etkilerinin bulundugu farkli aragtirmalar tarafindan da desteklenmektedir (Bray ve Tangney,
2016; Calder ve Campbell, 2016; Cetinkaya, 2019; Fabian ve arkadaglari, 2016; Kearney ve Maher,
2013; Sunandar ve arkadaslari, 2017; Taleb ve arkadaslari, 2015; Wijers ve arkadaslari, 2010).
Gergeklestirilen arastirma sonucunda da mobil uygulamadan yararlanarak saglanan 6gretimin
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ogrencilerin geometriye yonelik 6z yeterlik ve inanglar1 tizerinde olumlu yonde etkilerinin oldugunu
gostermektedir. Alan yazinda matematik dersinde mobil uygulamaya dayanarak saglanan 6gretiminin
geometriye yonelik 6z yeterlik ve inang tizerindeki etkisini aragtiran ¢aligmaya ulagilamamistir. Bu
sebeple ulagilan bulgunun alana énemli bir katkisinin olacag: diistiniilmektedir. Alkhateeb (2019),
4. sinif 6grencilerinin matematik basarist tizerinde mobil oyunlarin etkisini incelemek igin bir
aragtirma gerceklestirmeyi amaglamistir. Deneysel yontemin kullanildig: ¢aligma sonucunda mobil
oyunlar ile gerceklestirilen matematik 6gretimin 6grenci basarisiny, ilgilerini ve motivasyonlarini
arttirdigina ulagilmistur.

Mobil uygulamalarin birbirinden farkli 6grenme stillerine ve tercihlerine sahip 6grenciler igin
materyaller olusturulmasina ve sunulmasina imkan vermesinden (Nofriyanti ve Setyaningrum,
2019) dolay: da 6grencilerin geometriye yonelik 6z yeterlik ve inang algilarinin gelisme gosterdigi
belirtilebilir.

Nofriyanti ve Setyaningrum (2019) arastirmalarinda, 6gretmen ve Ogrencilerin matematik
dersinde cep telefonu kullanilmas: ile ilgili algilarini belirlemeyi amaglamislardir. Bulgular
dogrultusunda katilimcilarin, matematik derslerinde cep telefonlarini kullanilmasini destekledigine
ulasilmistir. Bu aragtirma sonucuna benzer sekilde gerceklestirilen ¢aligma sonucunda teknolojik
araglar1 kullanmaya merakli bir dénemde bulunan ¢agimiz 6grencilerinin geometriye yonelik 6z
yeterlik ve inan¢larinin gelisme gostermesinde akilli telefon, tabletlerin kullanilmasinin etkili oldugu
belirtilebilir.

Calismada ayrica 7. sinif 6grencilerin mobil uygulamaya dayali 6gretime bagli olarak teknolojiye
yonelik tutumlar1 incelenmistir. Deney ve kontrol grubu o6grencilerinin uygulamadan once
teknolojiye yonelik tutumlari arasinda iligkisiz 6rneklemler icin t-testinin sonuglarina gére aralarinda
anlaml bir farkin olmadig: tespit edilmistir. Deney ve kontrol grubu 6grencilerin uygulamadan
once teknolojiye yonelik tutumlari arasinda anlamli bir farklilik bulunmamis olmasina ragmen yar1
deneysel aragtirma kapsaminda uygulamadan sonra istatistiksel acidan anlaml bir fark bulunmustur.
Ayrica ¢aligmada uygulama oncesi ve sonrasinda deney grubu 6grencilerinin teknolojiye yonelik
tutumlart arasinda anlamli farklihik bulunurken, kontrol grubunun teknolojiye yonelik tutumlari
arasinda anlaml bir farkhilik bulunmamustir. Tim bu bulgular; uygulama éncesinde teknolojiye
yonelik tutumlari agisindan birbirine yakin gruplarin oldugunu ve deney grubunda uygulanan
yontemin kontrol grubuna gére 6grencinin teknolojiye yonelik tutumunda ¢ok daha etkili oldugunu
ortaya koymaktadir. Buna bagli olarak GeoHepta mobil uygulamasina dayali 6gretimin 6grencilerin
teknolojiye yonelik tutumunu artirdigi sonucuna ulagilmaktadir. Ogrencilerin teknolojiye yonelik
tutumlarmin olumlu yonde degisim gostermesi iletisim, aragtirma yapma vb. amaglar igin
kullandiklar1 araglarin 6gretmenleri rehberliginde 6grenme amagh kullanilabilecegini gérmeleri
saglamis olabilir. Cep telefonu ve diger mobil araglarin kullanilmasina yonelik algilarin arastirildig:
calisma sonuglarina dayanarak 6grencilerin teknolojiye yonelik tutumlarinin gelisme gostermesinde
mobil araglarin kullanilmasinin etkisinin oldugu belirtilebilir (Nofriyanti ve Setyaningrum, 2019).

Deney grubundaki 6grencilerin mobil uygulamalarin istenilen bilgiye herhangi bir ortamda
ve zamanda ulagabilme imkanlar1 (Atan ve Shahbodin, 2018; Uzunboylu, Cavus ve Ercag, 2009)
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ogrencilerin geometriye yonelik 6z yeterlik ve inanglari ile teknolojiye yonelik tutumlarinin artmasi
iizerinde etkili olmus olabilir.

Literatiirde yer alan tiim bu goriisler cercevesinde matematik dersinde uzaktan egitim siirecinde
mobil uygulamaya dayali &gretimin geometriye yonelik 6z-yeterlik ve inanglar ile teknolojiye
yonelik tutum tizerinde bir etkisi oldugu soylenebilir. Bu aragtirmanin sonuglar: diisiiniildiigiinde,
giiniimiiz kusag1 6grencilerine teknolojinin 6gretim amach kullanilabilecegine yonelik 6grenme
firsatlar1 tanindiginda ve 6grenmek i¢in her zaman her yerden ulasabilecekleri araglar1 gérmeleri
saglandiginda ogrencilerin geometriye yonelik 6z-yeterlik ve inanglari ile teknolojiye yonelik
tutumlarinin da olumlu etkilenecegi belirtilmektedir.

Introduction

Understanding geometry can help us better comprehend nature and the cosmos in which we
live. This viewpoint helps to clarify the significance of being aware of the existence of geometry in
nature allows people to comprehend and learn about its place in their lives. Nature and living are the
earliest sources of inspiration for the science of mathematics. As a result, connecting geometry to
nature is simpler. Children will gradually encounter what humanity has experienced in the context
of geometry during the teaching process. Thus, it is important to make sure that children’s interest in,
attitude toward, self-efficacy with regard to, and other affective behaviors are increased, as well as their
willingness and success with regard to learning geometry. There should be consistency between these
behaviors in the context of their affective aspects, according to a statement that intended to promote
the effective features in the mathematics and geometry learning-teaching process (Mccoach, 2007).
Competence in this sense refers to a person’s awareness of their capacity to carry out an activity.
Bandura (1977) defined self-efficacy as an individual’s assessment of his or her ability to plan all the
tasks required to complete a certain performance. Self-efficacy refers to the perception a person has
of his or her capacity to carry out and succeed in a task. In this regard, even if a person possesses
the necessary talents for any work, it will be impossible for him to succeed if he lacks self-efficacy.
Every day, children who don’t believe they can succeed and don’t endeavor to learn something
new in a classroom setting can be found in schools. To alter these students’ perspectives, teachers
must carefully design the learning experience. It is claimed that self-efficacy and the instructional
strategies utilized in the course are closely related (Usher, 2008). Depending on the circumstances,
it is believed that students’ passion for the classes, interest in them, active involvement, and the use
of instructional strategies that foster creative thinking will boost their self-efficacy beliefs. Studies in
the literature on the geometry teaching process (Contay, 2012; Duman & Ozgelik, 2018; Kandil &
Isiksal-Bostan, 2019; Or¢anli & Organli, 2016; Yenilmez & Uygan, 2010) It shows that the techniques
are effective on the development of students’ self-efficacy towards geometry. Belief is another potent
trait that influences how well students perform in their courses.

In accordance with Pajares (1992), decisions people make throughout their lives are influenced by
their beliefs. At a young age, beliefs start to form and harden against change. It is said that a person’s
beliefs have a significant impact on their thoughts and behaviour. Because of this, educators have
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had to take into account students’ perceptions about how to learn and how to educate. Mathematical
beliefs must be addressed when analyzing mathematics education. Beliefs of students; It is successful
in improving their self-evaluation, motivation to engage in mathematical activities, and attitudes
towards mathematics (National Council of Mathematics Teachers [NCTM], 1989). Therefore, it is
important to guarantee that people establish favorable ideas about mathematics. It is anticipated that
students’ progress in mathematics will show a good level of development in a consistent manner
if they have a favorable belief in mathematics from basic education through higher education.
According to the literature, attitudes about the purpose of mathematics and how it is taught have
an impact on students’ ability to learn the subject (flhan, Gemcioglu, & Pogan, 2021). The results of
the study showed that there is a significant relationship between belief in geometry and success in
geometry (Erdogan, Baloglu, & Kesici; 2011). In the literature, it is seen that a scale was developed by
Unlii and Ertekin (2018) in order to examine the beliefs of secondary school students about geometry
in studies conducted in the country regarding belief in geometry, and the beliefs of teachers were
examined according to branch and gender variables by Paksu (2008). Different studies have been
reached abroad to examine the belief in geometry (Ambrose, 2004; Kajander, 2007). Because of this,
it is important to create learning settings in the classroom that will help kids form good opinions
about mathematics. Students’ success in learning the material is anticipated to rise as their confidence
in geometry and mathematics grows. It’s critical to ascertain pupils’ opinions on geometry during the
maths class. The influence of the instruction given within the parameters of the quasi-experimental
research on the beliefs of seventh-grade pupils on geometry could not be detected in any studies
in the literature. For this reason, it is thought that the study will contribute to the field in terms of
examining the effect of students’ geometry belief.

In 2020, our nation had to transition to distance learning due to the Covid-19 pandemic. Life
lessons were used as the primary teaching method during the remote education era. It was planned
and set up during this time to create a learning environment that would help students succeed by
maintaining their interest in the lectures. Based on the ADDIE instructional design paradigm, the
GeoHepta mobile app was created to maintain student engagement, self-efficacy, and belief in teaching
geometry, one of the key topics of the mathematics course. During the distance learning period, the
created mobile application was utilized with 7th grade students with the intention of examining the
effects on students from various angles. Students enrolled in distant learning programs; it is believed
that this outcome had an impact on attitudes, interests, and abilities related to technology use. In
this regard, it’s crucial to look into how the teaching that occurs during the distant education era
has impacted students’ attitudes, given that they now live in a technologically advanced world. One
of the key factors influencing a student’s success in a certain subject or the creation of a curriculum
is attitude. Over the course of distant learning, students used additional technological instruments,
including computers, tablets, and mobile phones. It is believed that students who are proficient with
technological tools are more open to learning during instruction. In this instance, it may be said
that students” growth is influenced by how they feel about using technology in the classroom. In this
approach, it was sought to ascertain the impact of the GeoHepta mobile application — which was
created to teach geometry - on the self-efficacy, belief perception, and attitudes toward technology
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of the 7th-grade pupils. The following issues and issues with sub-problems were sought solutions
for in this regard. The research question addressed in this study is, “What effects does the use of the
GeoHepta mobile application have on students’ self-efficacy, beliefs about geometry, and attitudes
toward technology when teaching geometry and measurement field subjects to 7th-grade students?”
as established. For this reason, the experimental group which received instruction based on mobile
applications and the control group which received instruction based on textbooks, both received the
study sub-problems listed below:

i) Is there a significant difference between the pre-test results of the experimental and control
group students’ self-efficacy towards geometry, beliefs and attitudes towards technology?

ii) Is there a significant difference between the post-test results of the experimental and control
group students’ self-efficacy towards geometry, beliefs and attitudes towards technology?

iii) Is there a significant difference between the pre-test and post-test results of the experimental
group students’ self-efficacy towards geometry, beliefs and attitudes towards technology?

iv) Is there a significant difference between the pre-test and post-test results of the control group
students’ self-efficacy towards geometry, beliefs and attitudes towards technology?

Method

Research Design

The research was conducted using a pretest-posttest control group quasi-experimental design to
examine the impact of the instruction, which was formed in accordance with the stages of instructional
design, in a quantitative dimension, using a 7th grade mathematics lesson as an experiment and a
control group, on students’ self-efficacy, belief in geometry, and attitude toward technology. Non-
random assignment was used to fairly distribute the control and experimental groups, which make
up the research’s study group, among the pre-selected 7th grade branches. 47 pupils in total, 21 in the
control group and 26 in the experimental group, received instruction.

Data Collection Tools

The Geometry Self-Efficacy Scale (Cantiirk-Giinhan & Baser, 2007), the Geometry Belief
Scale (Unlii & Ertekin, 2018), and the Scale of Pupils’ Attitude towards Technology (Yurdugiil &
Askar, 2008) were all employed in the research on mathematics education based on the GeoHepta
mobile application. The experimental and control groups underwent pre — and post-tests using the
Geometry Self-Efficacy Scale (Cantiirk-Giinhan, 2007), Geometry Belief Scale (Unlii & Ertekin,
2018), and Scale of Pupils’ Attitude towards Technology (Yurdugill & Askar, 2008). substantial
deviation between pre — and post-test scores. The Geometry Oriented Self-Efficacy Scale, created
by Cantiirk-Giinhan and Baser (2007), was used to assess students’ perceptions of their own self-
efficacy in geometry. Its reliability and validity were tested on 7th-grade secondary school students.
25 items make up the self-efficacy scale, 18 of which are positive and 7 of which are negative. Use of
geometry knowledge, positive self-efficacy views, and negative self-efficacy beliefs make up the scale,
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which is made up of three elements. Cantiirk-Giinhan and Bager assessed the scale’s alpha reliability
coefficient to be 0,90 (2007).

The Geometry Belief Scale, created by Unlii and Ertekin (2018) and whose validity and reliability
were confirmed on secondary school students, was used to ascertain students’ beliefs about geometry.
The 3-factor Beliefs Towards Geometry Scale has 16 items on a five-point Likert scale. The Cronbach
alpha coefficient of the scale was calculated as 0,755 as a result of the reliability investigation.

Yurdugiil and Askar used the Turkish version of the Pupils’ Attitude towards Technology
(PATT-TR) to gauge students’ attitudes about technology (2008). The Scale of Attitudes Toward
Technology, created by Yurdugiil and Askar (2008) for students, was translated into Turkish, and its
reliability and factorial validity were examined. Turkish primary and secondary school students were
used in the scale’s validity and reliability evaluation. The initial scale was based on the PATT-USA
scale, which was created by Dugger and Blame in the US and consists of 58 components. Following
the analysis, it was determined that the sub-dimensions of “tendency towards technology;,” “the

importance of technology,” “negativeness of technology;” and “technology for everyone” could be
employed in research as a whole with the PATT-TR scale.

Research Process

In this research, based on the ADDIE design model, a mobile application named GeoHepta was
developed for the 7th grade Geometry and Measurement learning area “Lines and Angles, Polygons,
Circle and Circle, Views of Unit Cube Structures from Different Sides”. It was developed according to
the 5E learning model in the creation of the content of the GeoHepta mobile application.

Teaching in the experimental and control groups was carried out with 7th grade students studying
in a secondary school in the Central Anatolia Region in the 2020-2021 academic year. Teaching
in the experimental group was carried out during the distance education period in the Covid-19
period by using the GeoHepta mobile application. The GeoHepta mobile application was sent to the
students, enabling them to install it on their phones or tablets. In the learning process of the students,
they were taught through the mobile application under the guidance of the teacher. In the control
group, the teaching was based on the textbook. Data were collected by applying data collection tools
to both groups before and after the instruction.

Analysis of Data

In this section, it is stated how the obtained data were analyzed. The Self-Efficacy Scale for
Geometry (Cantiirk-Giinhan, 2007) is a 5-point Likert-type scale consisting of 25 items. The items
in the scale are “1. Never, 2. Sometimes, 3. Undecided, 4. Often, 5. Always”. The data obtained from
the scale were entered into the Excel program.

Beliefs Towards Geometry Scale (Unlii & Ertekin, 2018) is a 5-factor scale consisting of 16 items
in five-point likert type. The items of the scale were graded as “strongly disagree (1), disagree (2),
undecided (3), agree (4) and completely agree (5)”. The answers obtained from the scale during
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the research process were scored as 5, 4, 3, 2, 1, respectively, from completely agree (5) to strongly
disagree (1) for positive items, and reversed for negative items. The obtained data were entered into
Excel program respectively.

PATT-TR scale (Yurdugiil & Askar, 2008), the Turkish version of Pupils’ Attitudes towards
Technology (PATT) Scale, consists of 24 items in four five-point likert type sub-dimensions. The
items of the scale were graded as “strongly disagree (1), disagree (2), undecided (3), agree (4) and
completely agree (5)”. The obtained data were entered into Excel program respectively.

The scores of the students in the experimental and control groups, which were entered into Excel,
were transferred to the SPSS program. The data were analyzed in the SPSS program depending on the
distribution of the scores obtained by the groups as a result of the pre-test and post-test applications.
It was determined that the scores of the students showed a normal distribution. Accordingly, t-test
was used for dependent samples in the analysis of data within the same group, and t-test was used for
independent samples in the analysis between groups.

Results

i) “Is there a significant difference between the pre-test results of the experimental and control
group students’ self-efficacy towards geometry, beliefs and attitudes towards technology?” is the
first sub-problem of the study.

The normal distribution of the averages of the pre-test scores of the student groups was examined
separately. The normality test was used to check the distribution of the student scores from the
groups on the self-efficacy pre-test for geometry. The test averages for the experimental group’s
students (p=.825>.05) and control group’s students (p=.903>.05) exhibit a normal distribution.
The group means indicated a normal distribution, hence the parametric test was used.

The normality test was used to assess the distribution of the student scores in the groups from
the geometry belief test. The test averages of the experimental group’s students (p=.860>.05) and
control group’s students (p=.148>.05) exhibit a normal distribution. The group means indicated a
normal distribution, hence the parametric test was used.

The normality test was used to check the distribution of the scores that the students in the
groups received on the attitude scale test about technology. The test averages of the experimental
group’s students (p=.513>.05) and those of the control group’s students (p=.278>.05) display a
normal distribution. The group means indicated a normal distribution, hence the parametric test
was used.
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Table 1.
Results of t-test for unrelated samples according to pre-application data from the Geometry Self-Efficacy
Test, Geometry Belief Test and the Scale of Pupils’ Attitude towards Technology

Test Name Measurement n Arithmetic mean Ss Sd t P
Self-Efficacy Test for Experiment 26 8431 8.60 45 973 336
Geometry Control 21 81.62 10.36
Belief Test for Geometry Experiment 26 3.11 32 45 -1.188 241
Control 21 323 42
Pupils” Attitude towards Experiment 26 327 34 45 762 450
Technology Control 21 3.19 32

When Table 1 is examined, it can be observed that there is no significant difference between
the pre-test averages of the test scores of the experimental and control group students for their self-
efficacy and beliefs about geometry. Similarly, there was no significant difference between the pre-
test average scores of the experimental and control group students’ attitudes towards technology.

ii) “Is there a significant difference between the post-test results of the experimental and
control group students’ self-efficacy towards geometry, beliefs and attitudes towards technology?”

The normal distribution of the averages of the pre-test scores of the student groups was
examined separately. The Geometry-Oriented Self-Efficacy Post-Test results of the students in the
groups were tested for normalcy using the normality test. The test averages of the experimental
students (p=.521>.05) group display a normal distribution, in contrast to the control students’ test
averages (p=.033<.05) which do not. It was chosen to employ a non-parametric test since one of
the group averages did not display a normal distribution.

The Belief Test for Geometry scores of the students in the groups were tested for normality
using the normality test. The test averages for the experimental group’s students (p=.000<.05) and
the control group’s students (p=.000<.05) do not follow a normal distribution. It was determined
to apply a non-parametric test because the group means did not exhibit a normal distribution.

The Scale of Pupils’ Attitude towards Technology averages for the experimental group’s students
(p=.014<.05) do not follow a normal distribution and the control group’s students displays a normal
distribution (p=.269>.05). The post-test averages of the two groups were compared using the
Mann Whitney U-test for non-parametric unrelated samples because the posttest measurements
revealed that the experimental group’s students’ test scores did not have a normal distribution.
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Table 2.
Results of Mann Whitney-U test according to post-application data from the Geometry Self-Efficacy
Test, Geometry Belief Test and the Scale of Pupils’ Attitude towards Technology

Test Name Group n Rank Average Row Sum U P
Self-Efficacy Test for Experiment 26 30.04 781.00 116.000 .001
Geometry
Control 21 16.52 347.00
Belief Test for Geometry ~ Experiment 26 28.44 739.50 157.500 013
Control 21 18.50 388.50
Pupils’ Attitude towards Experiment 26 27.71 720.50 176.500 039
Technology Control 21 19.40 407.50

According to the post-test data shown in Table 2, there is a significant difference in the geometry
self-efficacy scores of the experimental group and control group students (U=116.000; p<.05). The
post-test assessments revealed a significant difference in the students’ beliefs about geometry between
the experimental and control groups (U=157.500; p<.05). There is a significant difference between
the post-test measurements of the experimental group and control group students (U=176.500;
p<.05).

iii) “Is there a significant difference between the pre-test and post-test results of the experimental
group students’ self-efficacy towards geometry, beliefs and attitudes towards technology?” has been
identified as the third sub-problem of the study.

Since the pre-test and post-test mean scores of the experimental group students for the Geometry
self-efficacy scale showed normal distribution, the t-test was used for the samples related to the

relevant samples.

Table 3.
The results of the t-test for the related samples according to the pre-test post-test application data of the
Geometry Self-Efficacy Scale in the experimental group

Test Name Measurement n Arithmetic mean Ss Sd t P
Self-Efficacy Test for Pre-test 26 8431 8.60 25 -2.664 013
Geometry
Post-test 26 90.35 5.98

The results of the experimental group students’ pre-test and post-test are significantly different,

as shown in Table 3.

While the scores of the pre-test measures to determine the geometry beliefs of the experimental
group students are normally distributed, the scores of the post-test measures are not normally

distributed. Therefore, the scores of the pretest-posttest application data of the experimental group
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students were analyzed with a non-parametric test. Table 4 presents the results of the Wilcoxon

Signed Rank Test.

In addition, since the post-test measurements of the Attitudes towards Technology Scale of the
experimental group students were not normally distributed, the relationship between the pre-test

and the post-test was analyzed with the Wilcoxon Signed Ranks test, which is a non-parametric test.

Table 4.
The results of the Wilcoxon Signed Ranks test according to the pre-test post-test application data of the
Geometry Belief Test and the Scale of Pupils’ Attitude towards Technology in the experimental group

Test Name Post test-Pre test n Rank Average Row Sum z p
Belief Test for Geometry ~ Negative sequence 7 8.71 61.00 -2.910° 004
Positive sequence 19 15.26 290.00
Equal 0
Pupils’ Attitude towards Negative Sequence 7 12.71 89.00 -2.197 028
Technology Positive sequence 19 13.79 262.00
Equal 0

b according to negative sequences

The results of the experimental group students’ geometry belief pre-test and post-test show a
substantial difference, as shown in Table 4. Similarly, the results of the experimental group students’
attitude scale toward technology show a substantial difference between the pre-test and post-test

results, as shown in Table 4.

iv) “Is there a significant difference between the pre-test and post-test results of the control group

students’ self-efficacy towards geometry, beliefs and attitudes towards technology?”

The normal distribution of the averages of the pre-test and post-test scores of the control group
students were examined separately. The pupils in the control group’s pre-test scores displayed a
normal distribution, but the post-test results did not. The choice to utilize a non-parametric test was
made since the post-test results did not exhibit normal distribution. The Wilcoxon Signed Ranks test
was used to look at the correlation between the geometry self-efficacy scores of the control group

students according to pre-test and post-test measurements.

The scores of the post-test measurements are not often ranked, whereas the scores of the pre-
test measurements of the control group students are. As a result, a non-parametric test was used to
examine the pre-test and post-test application data for the scores of the students in the control group.

The Wilcoxon Signed Rank Test results are shown in Table 5.
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Table 5.
The results of the Wilcoxon Signed Ranks test according to the pre-test post-test application data of the
Geometry Self-Efficacy Scale and the Geometry Belief Test in the control group

Test Name Post test-Pre test n Rank Average  Row sum z p
Self-Efficacy Test for Negative Sequence 7 9.93 69.50 -1.327° 185
Geometry Positve Sequence 13 10.81 140.50
Equal 1
Belief Test for Geometry Negative Sequence 11 10.18 112.00 -122> 903
Positve Sequence 12 11.90 119.00
Equal 0

Paccording to negative sequences

The analysis’s findings indicate that there is no statistically significant difference between the pre-
test and post-test scores of the students in the control group on the geometry self-efficacy scale (z=-
1.327; p>.05).

The results of the control group students’ pre-test and post-test results on the geometry belief test
did not significantly differ, as shown in Table 5.

It was decided to apply the parametric test since the technological attitude scale test results for
the control group’s students’ pre-test and post-test average scores revealed a normal distribution. The
t-test for related samples was used to evaluate the pre-test and post-test mean scores of the control

group.

Table 6.

The results of the t-test for the related samples according to the pre-test post-test application data of the
Scale of Pupils’ Attitude towards Technology in the control group

Test Name Meaurement n Arithmetic Mean Ss Sd t P
Pupils’ Attitude towards Pre-test 21 3.19 32 20 -.034 973
Technology Post - test 21 320 46

The results of the students in the control group on the Scale of Pupils’ Attitude towards Technology
pre-test and post-test did not significantly differ, as shown in Table 6.

Discussion, Conclusion and Suggestions

This section explains the study’s findings, which looked at how teaching seventh-grade students
about “Lines and Angles, Polygons, Circles, and Structures with Unit Cubes” through distance
learning affected their attitudes toward technology, self-efficacy, and beliefs about technology based
on the GeoHepta mobile app.

Prior to the application, the study observed no discernible difference in the students’ self-
efficacy toward geometry between the experimental and control groups. As proven by The fact that
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the t-test for unrelated samples revealed that the arithmetic means of the experimental and control
groups’ scores on the geometry self-efficacy test before the application were nearly identical. After
the application within the purview of the quasi-experimental research, a statistically significant
difference was discovered between the outcomes of the experimental and control groups. However,
the study found that there was no significant difference in the geometry self-efficacy of the control
group and a significant difference between the students in the experimental group before and after the
application. These results demonstrate that the groups were similar in terms of self-efficacy toward
geometry prior to the application and that the experimental group’s application of the approach had
a greater impact on student self-efficacy toward geometry than the control group did. In other words,
it was found that using GeoHepta in the classroom helps pupils feel more confident about their
ability to learn geometry.

The beliefs of the experimental and control group students toward geometry were compared
according to the mobile application based teaching method used in the study. Before the application,
there was no discernible difference between the two groups’ opinions on geometry. The arithmetic
mean scores of the experimental and control group’s views regarding geometry exam scores prior to
the application were found to be quite similar when taking the findings of the t-test for unrelated
samples into account, demonstrating that before the application, there was no discernible change
between the experimental and control group students’ opinions about geometry; nevertheless, the
quasi-experimental study indicated that there was a substantial difference between them while
following the application. Although there was a significant difference in the experimental group
students’ geometry beliefs before and after the application, there was no significant difference in the
control group’s geometric self-efficacy. These results showed that groups with similar opinions about
geometry existed before the application, and that the experimental group’s strategy had a greater
impact on students’ attitudes about geometry than the control group. In other words, it is concluded
that using the GeoHepta mobile application to teach geometry boosts students’ confidence in the
subject.

The positive impacts of mobile application-assisted instruction on students’ affective behaviors
are also supported by several studies (Bray & Tangney, 2016; Calder & Campbell, 2016; Cetinkaya,
2019; Fabian et al., 2016; Kearney & Maher, 2013; Peled and Schocken, 2014; Sunandar et al., 2017;
Taleb et al., 2015; Wijers et al., 2010). The study’s findings demonstrated that the training delivered
through the use of the mobile application has favorable effects on the students’ self-efficacy and
beliefs about geometry. We were unable to locate any study in the literature examining the impact
of mobile application-based instruction in math lessons on students” self-efficacy and belief in
geometry. As a result, it is believed that the discovered information will significantly advance the
field. Alkhateeb’s (2019) research sought to determine how mobile gaming affected fourth-graders’
academic proficiency. By employing the experimental methodology, the study in question discovered
that using mobile games to teach mathematics boosted students” success, interests, and motivations.
In the study conducted here, it was found that providing the learning process by making use of
mobile learning in the distance learning process of the students had positive effects on their geometry
belief and attitude towards technology. The effects of mobile learning technologies are seen in the
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development of the affective dimension of the learning process of the students. In this study, it can
be stated that students’ self-efficacy and belief perceptions towards geometry have improved because
mobile applications allow the creation and presentation of materials for students with different
learning styles and preferences (Nofriyanti & Setyaningrum, 2019).

Nofriyanti and Setyaningrum’s (2019) study sought to ascertain how teachers and students
felt about using mobile devices in math sessions. According to the data, it was discovered that the
participants were in favor of using mobile phones in math sessions. The use of smartphones and
tablets is useful in the development of self-efficacy and beliefs of modern students, who are in a
period of intense interest in using technological tools, according to the study that was conducted
similarly to the methods of this research.

The study also looked at the attitudes of 7th grade pupils toward technology based on mobile
application-based instruction. The t-test findings for unrelated samples before the application
revealed that there was no significant difference between the students’ views about technology in
the experimental and control groups. Meaning that Before the application, there was no discernible
difference in the attitudes of the experimental and control group students toward technology;
nevertheless, within the purview of the quasi-experimental research, a statistically significant
difference was discovered after the application. Additionally, the control group’ attitudes towards
technology did not alter significantly from those of the experimental group of students, despite their
being a considerable difference between those sentiments before and after the application. All of these
results show that there were groups with similar attitudes toward technology prior to application,
and that the experimental group’s strategy was significantly more successful in changing the students’
attitudes toward technology than the control group. Thus, it can be said that instruction based on
the GeoHepta mobile app improves students’ attitudes about technology. Students’ views about
technology have changed favorably as a result of communication, research, and other activities. They
may now realize that the tools they utilize for these activities can also be used for learning under the
supervision of their teachers. According to the findings of the study looking at how people perceive
using mobile phones and other mobile devices, it might be said that students’ attitudes regarding
technology change as a result of their use of mobile devices (Nofriyanti & Setyaningrum, 2019).

It's possible that the experimental group’s students’ access to the needed material at any time and
in any place (Atan & Shahbodin, 2018; Uzunboylu, Cavus, & Ercag, 2009) had a positive impact on
their attitudes toward technology as well as their self-efficacy and beliefs about geometry.

According to Fabian (2019), there is a new viewpoint on learning in the classroom as a result of
the widespread use of mobile devices by generating a new context for mathematics learning. In his
study, Fabian (2019) sought to assess students’ performance in a variety of mobile learning activities.
The study done with 7th graders in primary schools discovered that mobile learning activities
enhanced active learning and aided visualization.

According to the framework provided by all of these viewpoints in the research, mobile application-
based instruction in remote learning mathematics courses has an impact on students’ self-efficacy,
beliefs about geometry, and attitudes toward technology. The results of this study demonstrate
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that students’ self-efficacy and beliefs about geometry, as well as their attitudes toward technology,
will all be positively impacted when they are given learning opportunities that demonstrate how
technology can be used for teaching purposes and when they are given the tools they can access

anytime, anywhere.

Suggestions

o  This study indicated that seventh-grade students’ use of mobile devices in the classroom
helped them develop their self-efficacy, beliefs about geometry, and attitudes toward
technology. In this manner, mobile devices like smartphones and tablets are used to teach
various topics in math sessions. Therefore, it is advised to permit the use of mobile devices.

o  This study was conducted during the Covid-19 pandemic while students were enrolled in
distant learning courses. Similar research can be done to look at how students’ affective
behaviors regarding geometry are affected during the face-to-face schooling session.

o Ithasbeen seen that the mathematics teaching carried out by using the mobile application is
effective in improving students’ affective behaviors towards mathematics. Accordingly, it is
possible to design and develop mobile applications that students at different grade levels can
use in order to learn the subjects meaningfully in mathematics lessons.

o With this study, it has been determined that mobile application-based teaching has positive
effects on the development of students’ self-efficacy and beliefs about geometry. In future
studies, the effects of teaching based on mobile applications on students” other affective
behaviors towards geometry can be examined.
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