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Ozet

Teknolojik gelismelerin artmastyla birlikte, ¢evrimi¢i 6grenme yillar icinde egitimde doniistiiriicli bir gii¢ olarak ortaya
¢ikmis ve insanlarin bilgi ve beceri edinme bigiminde koklii degisikliklere sebep olmustur. Cevrimigi §grenmenin
kiiresel egitim sisteminde tam olarak yerlesmesi KOVID-19 salginina kadar gergceklesmemistir. Diinya iyilesirken,
geleneksel yiiz yiize egitim ortami restore edilmistir. Ancak, ¢evrimi¢i 6grenme tartigmalarini gevreleyen hava degismis
gibi goriinmektedir. Diinya artik ¢evrimigi 6grenmeye ve onun yarattigi potansiyele yonelik daha da yiiksek bir takdirle
daha da aydinlanmaktadir. Kurumlar tarafindan verilen dersler, degerlendirmeler ve seminerler yiiz yiize egitimin yani
sira ¢evrimigi olarak da yapilmaya devam etmektedir. Bu nedenle bu makale, yiiksekégrenim dgrencileri arasinda
¢evrimi¢i 6grenmeye yonelik tercihleri ve memnuniyet diizeyini belirlemeye odaklanarak, pandemi sonrasi ¢evrimigi
6grenme donemini incelemeyi amaglamaktadir. Calisma kapsaminda, bir yiiksekogretim kurumundan toplam 380
ogrenci rastgele olarak secilmis ve Google Formlar araciligiyla yapilandirilmig bir anketi yanitlamigtir. Bulgular,
Ogrencilerin ¢evrimi¢i dgrenmenin uygulanmasina yonelik memnuniyet ve tercihlerinin yiiksek oldugunu ortaya
koymustur. Ogrenciler, ¢evrimici dgrenmenin dgrenme siireclerine yardimei oldugunu algiladiklarmi belirtmistir.
Incelenen ii¢ boyuttan, 6gretim gorevlisi boyutunun Sgrencilerin ¢evrimici dgrenmeden duydugu memnuniyeti
etkileyen ana faktor oldugu bulunmustur. Ogrenen ve teknolojik boyutlar, dgrencilerin cevrimigi grenmeye ydnelik
tercihleriyle gii¢lii bir sekilde iliskili bulunmugtur. Cevrimigi egitimin zaman iginde nasil degistigini géz Oniinde
bulundurarak, bu ¢alismanin bulgularinin egitim politikas1 yapicilarinin ve paydaslarin mevcut pandemi sonrasi
donemde kapsayici ve dayanikli bir ¢evrimici egitim olusturmasina, daha iyi bir 6grenme ortami olusturmasina ve
gelecekte herkes i¢in esit egitim firsatlar1 saglamasina yardimer olacagi umulmaktadir.

Anahtar Kelimeler: Cevrimici 6grenme, 6grenci memnuniyeti, 6grenci tercihleri, pandemi-sonrasi egitim
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Abstract

With the advent of technological advancements, online learning has emerged as a transformative force in education
over the years, revolutionizing the way people acquire knowledge and skills. It was not until the COVID-19 pandemic
that online learning fully took hold in the global educational system. As the world recovers, the traditional face-to-face
educational setting is restored. However, the air surrounding the discussion of online learning seems to have changed.
The world is now more illuminated with an even higher appreciation for online learning and the potential it musters.
Lessons, assessments, and seminars by institutions alike continue to be held online on top of the face-to-face setting.
This paper therefore aims to explore the post-pandemic era of online learning, focusing on identifying the preferences
and level of satisfaction with online learning among higher education students. A total of 380 students from Sultan
Idris Shah Polytechnic were randomly selected to answer a structured questionnaire via Google Forms. The findings
revealed that the students’ satisfaction and preferences towards the implementation of online learning were high.
Students perceived that online learning helped aid in their learning process. Of the three examined dimensions, the
lecturer dimension was found to be the main factor affecting students’ satisfaction with online learning. The learner
and technological dimensions were strongly correlated with students’ preferences towards online learning. Considering
how online education has changed over time, it is hoped that the findings of this study will help educational
policymakers and stakeholders build an inclusive and resilient online education in the present post-pandemic era,
fostering a better learning environment and ensuring equitable educational opportunities for all in the future.

Keywords: Online learning, student satisfaction, student preferences, post-pandemic.

1. INTRODUCTION

Since the colonial era, Malaysia has been adopting the traditional classroom-based education
system, where students attended physical schools and were taught by teachers in-person (Saleh &
Aziz, 2012, & Tengku Kasim (2014). In recent decades, Malaysia’s educational system has
evolved and reformed significantly due to the advancement of technology. As the demand for
being technology savvy has increased tremendously over the years, online education has
embarked on the Malaysian educational system (Suhaidi, 2023; Subramaniam, 2023).

Before the pandemic struck, online or blended learning had been adopted as one of the teaching
and learning approaches in Malaysian educational institutions. Most Malaysian educational
institutions from primary to tertiary levels tended to deploy blended face-to-face and online
learning activities, archived learning materials, Web-accessed resources, etc. For instance,
polytechnics in Malaysia have been deploying the e-learning or blended learning approach with
the adoption of the Curriculum Information Document Online System Learning Management
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System (CIDOS LMS) and the emergence of virtual universities, University Tun Abdul Razak
(UNITAR) and Open University of Malaysia (OUM), for lifelong and distance learning education
via virtual platforms. These are aligned with the 12th Malaysian Plan (2021-2025), where the
Malaysian government aims to develop future-ready talent by leveraging emerging technologies
and to build world-class human capital by strengthening lifelong learning (LLL).

Though the Malaysian government has been committed to supporting the implementation of
online learning, face-to-face learning remained the predominant approach by Malaysian
educational institutions until the COVID-19 pandemic struck the world. In response to the
COVID-19 pandemic, educational institutions around the world have had to adapt to the
circumstances and make a significant shift to wholly online learning as the primary mode of
education. It prompted a significant transformation in the education sector, with educators and
students embracing entirely online platforms and tools for teaching and learning.

As the pandemic subsides and normalcy gradually returns, the Malaysian government has
announced the reopening of educational institutions in stages until the implementation fully takes
place starting in mid-2022. Though the adoption of wholly online learning in Malaysia during the
pandemic was driven by necessity, the experiences and lessons learned during the pandemic have
undoubtedly accelerated the acceptance of online learning in the Malaysian educational system.
It has opened up opportunities for exploring the potential benefits of online platforms such as MS
Team, Webex, Google Classroom, etc., which have allowed greater flexibility in teaching and
learning as well as the development of digital literacy skills among students and educators.
Consequently, in this post-pandemic era, the integration of online learning remained seen in the
Malaysian educational system, particularly in higher education such as polytechnics.

Despite the resumption of the face-to-face mode of education, educators still embrace the online
mode for lessons, assignments, assessments, webinars, etc. to accustom to the need and necessity
from time to time. The same goes for students, as their prior experiences with online learning
during the pandemic have varied widely, and these experiences have greatly shaped their
perspectives on the mode of education. Considering these varied experiences, the effectiveness
and satisfaction with online learning may vary among the students. For instance, some students
may have discovered the benefits and flexibility of online teaching and learning. Together with
the newly developed skills and digital literacy during the pandemic, it could influence their
preferences for the online mode of education. Others may be eager to return to a face-to-face
classroom setting. Thus, it is crucial for educational institutions to consider students’ perspectives
and feedback, as these voices add significant value to creating a more inclusive and effective
online learning environment in this post-pandemic era.

Hence, this study aims to examine students’ satisfaction with online learning, considering the
three key dimensions—the learner, lecturer, and technological dimensions, as well as their
preferences in comparison to face-to-face learning in the post-pandemic era. The term “online
learning” in this study is defined as online teaching and learning via online platforms. The
research was conducted to study the following research objectives:

a) To identify the level of satisfaction towards online learning among students.
b) To identify students’ preferences between online and face-to-face learning.
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2. LITERATURE REVIEW

As technological advancements continue to reshape the education landscape, online learning has
become a viable alternative to traditional classroom settings. Online learning was the term used
when the web-based system WebCT was developed as the first Learning Management System
(LMS) in 1995, and this term was used for uploading documents or files online (Bates, 2014, as
cited in Singh & Thurman, 2019). A systematic review by Singh and Thurman (2019) revealed
that different terms have been used by researchers over the years in describing online learning,
such as e-learning, hybrid/blended learning, online education, online courses, etc. Based on the
review of 37 past studies, Singh and Thurman (2019) have proposed the definition of online
learning as “learning experienced through the internet or online computers in a synchronous
classroom where students interact with instructors and other students and are not dependent on
their physical location for participating in this online learning experience” or “learning experience
through the internet in an asynchronous environment where students engage with instructors and
fellow students at a time of their convenience and do not need to be co-present online or in a
physical space.” Other researchers in their studies described online learning as a learning process
with the use of technology (Benson, 2002; Conrad, 2002), learning with the aid of information
and communication technology (ICT) (Jenkins & Hanson, 2003), being wholly online (Oblinger
& Oblinger, 2005), and distance education (Scagnoli, 2009).

Sharma et al. (2020) stated that online learning plays an essential role as far as education is
concerned as it catalyses active learning, enhancing one’s creativity, learning motivation,
knowledge, and communication. Studies related to online learning have often been conducted on
students’ perceptions of their learning experiences and engagement in the context of satisfaction.
Online learning satisfaction, according to Yu (2022), is defined as the evaluation of learners'
opinions and feelings towards online learning provided by educators. Previous studies tended to
identify the dimensions or factors affecting students’ satisfaction towards online learning. Among
the studied dimensions were learners, instructors, course/learning design, and technological
dimensions (Yu, 2022; Sharma et al., 2020; Malik, 2010; Li et al., 2016), instructional design
(Yu, 2022; Malik, 2010), internet self-efficacy, self-motivation, and interaction (Tan et al., 2016;
Kuo et al., 2013). Previous studies have reported different findings on the studied factors and
dimensions as strong predictors that impacted students’ satisfaction with online education. The
findings revealed that learner and instructor behaviours (Arbaugh, 2014) and course/learning
design (Li et al., 2016) significantly impacted the students’ satisfaction. Eom and Ashill (2016),
in empirical research on university online education, reported that course design, instructor, and
dialogue turned out to be the strongest determinants of students’ satisfaction and learning
outcomes.

Prior studies have shown diverse findings on online learning and students’ preferences between
face-to-face learning and online learning. It was revealed that online learning provides learners
with better learning experiences and satisfaction compared to face-to-face learning (Sharma et al.,
2020; Arbaugh, 2014; Baharin et al., 2015). Similarly, Juanis and Ejus (2020), in a study among
polytechnic students, reported that students have a positive attitude towards online learning in
English language learning using CIDOS as an online learning tool. However, a study by Fortune
et al. (2011) revealed that there were no significant differences in learning preferences among
higher education students in Northern California for both online and face-to-face learning. Studies
in Malaysia, on the other hand, reported that face-to-face learning would be a better option as it
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was a great challenge for students in online learning due to technical and connection problems
(Harunetal., 2021), particularly in rural areas (Jafar et al., 2022). Despite all the challenges faced
in the adoption of online learning, the impact of the COVID-19 pandemic has made online
learning an inevitable and irreversible trend in the development of global education (Cen et al.,
2020, as cited in Yu, 2022). Thus, researching students' satisfaction with online learning in the
post-pandemic era provides a comprehensive understanding of the strengths and weaknesses of
current online education practices. This knowledge empowers educators and institutions to make
data-driven decisions, ultimately improving the quality of current educational practices for a
better learning experience.

3. RESEARCH METHODOLOGY

Under this title, the subject and purpose of the research, its universe and sample, assumptions and
method should be explained.

3.1. Population and Sample of the Research

The respondents were selected using random sampling, which comprised 380 Sultan Idris Shah
Polytechnic students, with 235 female students and 145 male students from various departments
(i.e., Department of Civil Engineering, Department of Electrical Engineering, Department of
Tourism and Hospitality, Department of Commerce, and Department of Information Technology
& Communication). Of the sample, 329 students are Malay, 50 are Indian, and 1 student is
Chinese. The students were those who had experienced both face-to-face learning (i.e., before the
pandemic struck) and wholly online learning (i.e., during the pandemic with the implementation
of Movement Control Order (MCO)).

3.2. Research Method

A structured questionnaire was distributed to students via the Google Form platform for data
collection. The following is the description of the items included in the questionnaire:

3.2.1 Background Questionnaire

The purpose of the survey's background questions was to gather fundamental demographic
information (age, gender, race, academic programme, academic semester, etc.) as well as
information regarding internet accessibility and the types of online platforms used and preferred
by students for online learning.

3.2.2 Questionnaire Items

The questionnaire items were designed in response to the set objectives of the study with reference
to past studies. The questionnaire comprises 33 items, and the answer option is set to a five-point
Likert-type scale from 1= “Strongly Disagree” to 5 = “Strongly Agree”. The items were
categorized under three domains: Learner’s dimension, lecturer’s dimension, and technological
dimension.

The learner dimension consisted of 12 items that began with the words “I feel/l am satisfied,”
referring to the feelings, beliefs, and expressions of satisfaction towards online learning. This
domain was to access the students’ characteristics like their motivation to learn, self-studying
habits, peer interaction, and individual financial factors. Items 1 to 4 measured the students'
satisfaction with the helpfulness of online classes in the learning process. For example, “I feel
online learning enhances my motivation to learn/ enhances my cognitive skills (e.g., creativity
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and problem-solving skills)/ build my self-studying habit,” and “I am satisfied as | am exposed to
the latest technology that aids my learning process.” Items 5 to 12 measured the students’
satisfaction towards online classes (e.g., | feel online class is comfortable and enjoyable/ enable
me to have enough time to study on my own/ enable me to save more money (e.g., accommodation
and transportation, etc.).

The lecturer’s dimension consists of nine items measuring the lecturer’s characteristics in terms
of their manner of feedback, delivery, frequency of interaction, and accessibility. Students’
satisfaction regarding the lecturer’s manner of feedback and delivery is reflected under Items 13—
16 and Item 18 (e.g., | am satisfied with my lecturer’s ability to engage students during an online
class/give clear instruction or a sense of belonging/ prepare or conduct comfortable or interesting
online lessons). Item 17 and Item 19-21, on the other hand, explore students’ satisfaction with
the lecturer’s accessibility. For example, “I am satisfied with my lecturer’s teaching ability with
the use of various communication techniques and online platforms.” and ““I am satisfied with my
lecturer’s supportiveness and responsiveness towards my questions.”

The technological dimension, on the other hand, covers the technological characteristics, from
the usability of technology, ease of use, access to communication, and information display, to
environmental disruption. Most of the items start with the words “I feel/l am satisfied” and are
meant to explore students’ satisfaction with online learning from the technological aspects. Items
22 to 24 study the ease of use and usability of technology in online learning with examples such
as “l have no problem learning through the online platform used by my lecturer” and “I feel the
online platform used by my lecturer enables me to do assessments and activities with ease.”
Students’ satisfaction with the information display is studied under Item 26, with “I am satisfied
with the learning materials such as the notes, sound, and picture (ppt) being displayed on the
online platform.” Items 27 to 33 measure students’ satisfaction with communication access in
terms of devices, connection strength, internet charges, environmental disruption, and
technological errors. For example, “Necessary devices (such as mobile phone, laptop, or PC) are
not a problem for me” and “I feel internet connection strength determines the effectiveness of my
online learning.”

Cronbach Alpha was calculated to verify the reliability of the instrument, and the result revealed
strong reliability with a Cronbach coefficient alpha of 0.975. The Cronbach alpha value between
the range of 0.80 to 0.90 is acceptable (Kubiszyn & Borich, 2000), and at least 0.80 should be
achieved for widespread use (Carmines & Zeller, 1979, as cited in Bali & Liu, 2018).

3.2.3 Procedures

The questionnaire was designed and uploaded to Google Forms to be randomly distributed to the
students. There was no time limit or set date for the questionnaire to be answered. They simply
had to answer based on their experience and understanding by choosing a scale point that reflected
those elements.

3.2.4 Data Analysis

In providing us with an understanding of the study sample, the data were described using standard
descriptive statistics, wherein the mean (SD) or frequency (percentage) were utilized as
applicable. The correlation analysis was conducted to explore the relationship between the studied
dimensions, that is the learner, lecturer, and technological dimensions, as well as the students’
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satisfaction and preferences towards online learning. As the Likert scale is from 1 to 5, the
midpoint for the mean score is 3.00. A mean score > 3.00 indicates that the students have positive
feelings or are satisfied with online learning, and a mean score < 3.00 indicates that the students
have negative feelings or a low satisfaction level towards online learning.

4. RESULTS

Table 1 below shows the respondents’ demographic information (n = 380). The items elicited
information on the respondents’ age, gender, race, department of studies, and academic semester.
The respondents were those aged between 18 and 21 years old, with females taking up 61.6% and
males 38.2%. The majority of them are Malay (86.6%), followed by Indian and Chinese (13.2%
and 0.3%, respectively). More than half of the respondents were from engineering departments:
JKA and JKE (56.3%), and the rest were from JP (32.6%), JTMK (10.5%), and JPH (0.5%). Most
of the respondents, 58.2%, were in their first academic semester, and 41.8% were considered
seniors (i.e., those who were in the 2" to 5" academic semesters).

Table 1: Respondents’ demographic information

Demographic Information Number Perc(:;:)tage
18 1 0.3
Age 19 169 44.5
20 170 36.8
21 and above 70 18.4
Gender Male 145 38.2
Female 234 61.6
Malay 329 86.6
Race Chinese 1 0.3
Indian 50 13.2
Civil Engineering (JKA) 163 42.9
Electrical Engineering (JKE) 51 134
Department Commerce (JP) 124 32.6
Tourism and Hospitality (JPH) 2 0.5
Information Technology & 40 10.5
Communication JTMK)
1 221 58.2
. 2 14 3.7
e : o
4 70 18.4
5 8 2.1

Table 2 below shows the internet accessibility and online platforms used by students for online
learning. There are four main online platforms commonly used by polytechnic students: Zoom,
Microsoft Team, Cisco Webex, and Google Meet. It was discovered that the majority of
polytechnic students preferred to use Microsoft Teams (92.9%) over other online learning
platforms, with Google Meet (5.5%), Cisco Webex (1.3%), and Zoom (0.3%). This could be
because Microsoft Team has been used as the polytechnic’s official online platform and students
are more familiar with the MS Team interface than with other platforms. For online learning, the
students have internet accessibility using data (75.3%) and Wi-Fi/broadband (24.7%), but the
strength of the internet may differ depending on the type of network and location of their
residence, that is urban or rural areas. Most students had no problem accessing the online classes
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(94.2%), while a small percentage of students reported having an unreliable internet signal or no
connection (5.8%).

Table 2: Internet accessibility and online platforms used for online learning.

Number Percentage
Online platform Microsoft Team 353 92.9
Google Meet 21 55
Cisco Webex 5 1.3
Zoom 1 0.3
Internet accessibility Data 286 75.3
Wi-Fi / Broadband 94 24.7
Internet strength Good/reliable signal 358 94.2
Unreliable/ No 22 5.8

connection

4.1 Online Learning Dimensions

In this study, means were calculated for each dimension, that is, the learner, lecturer, and
technological dimensions, to get the average results from the data collected as well as the
satisfaction with online learning as shown in Table 3.

Table 3: Mean and standard deviation of the online learning dimensions

Online Learning Dimensions Mean Std. Deviation
Learner Dimension 4.02 0.770
Lecturer Dimension 4.29 0.707
Technological Dimension 4.08 0.669
Satisfaction towards online learning 4.67 0.749

Notes: Means range from 1 to 5, and the mid-point is 3.00.

The results revealed that the mean scores for the three examined dimensions were above the
midpoint of 3.00. The mean score range of 4.21-5.00 is interpreted as “very high,” the score range
of 3.21-4.20 as “high,” the score range of 2.61-3.20 as medium, and the score range of 2.60 and
below as low (Moidunny, 2009). The lecturer dimension recorded the highest mean score of 4.29,
followed by the technological and learner dimensions with mean scores of 4.08 and 4.02,
respectively. This indicated that the students were highly satisfied and had a strong positive
feeling towards the lecturer’s delivery quality via the online platform. This encompasses various
aspects such as the lecturer’s ability to create a sense of belonging and involvement during the
online lesson, organizing and preparing a comfortable online learning environment, the usage of
various communication techniques, as well as clear instructions, explanations, and discussion
during the online class. These were crucial for maintaining students’ engagement during the
online lesson. Other studies also have shown that students’ engagement (Gao et al., 2020; Han, et
al., 2021 and She, et al., 2021), interactions, (e.g. the learner-instructor and learner-content
interactions) (Kuo, et al., 2014; Eoms & Hills, 2016; Tan, et al., 2016) and clear instruction on
the content and learning activities (Chakraborty & Nafukho, 2014) have a great effect on students’
satisfaction towards online learning. In addition, the lecturer's characteristics, such as professional
behaviour, punctuality, supportiveness, and responsiveness during online learning, played an
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important role in fostering a positive learning environment as well as a sense of trust and
reliability in the learning process.

As for the technological dimension, the mean of 4.08 revealed that the students’ satisfaction with
online platforms, applications, gadgets, and the internet was high. In general, students have no
problems with the gadgets used for online learning, as they can easily access online classes via a
laptop, PC, smartphone, or tablet. Under this domain, the mean score for Items 1-8 (i.e.,
satisfaction with an online platform or gadget) recorded a mean score of 4.17. The students felt
that the online platform used during the online learning was user-friendly, which enabled them to
interact and collaborate with peers easily, as well as do the assessments and activities with ease.
Cole et. al (2014) in their study pointed out that the online learning platform was a significant
reason for one's satisfaction and dissatisfaction with online learning. Besides, the students
expressed satisfaction with the learning materials, and they can rest assured that the online
learning or classes will not be interrupted or cancelled due to weather. Items 9-12 (i.e.,
satisfaction with the network or internet connection) recorded a mean score of 3.89. The mean
score, which was slightly lower than 4.00, could be due to a small number of students (n = 22)
who had problems with unreliable or no internet connection, as reported in Table 2.

Regarding the learner’s dimension, there was no discernible difference in the average mean scores
for items 1 — 4 (i.e., satisfaction towards helpfulness of online classes in the learning process) and
items 5 — 12 (i.e., satisfaction towards online classes) as both had the same mean score of 4.02. It
showed that the students were satisfied with the online classes and perceived that online classes
helped to aid their learning process. The students perceived that online learning enabled them to
build self-studying habits and enhance their cognitive skills and motivation to learn and that they
had no problem in assessing the activities and assessments during the online lesson. Here, it can
be inferred that the perceived usefulness and ease of use contributed significantly in promoting
students’ positive feelings and satisfaction towards online learning, which is consistent with both
Chen & Yao (2016) and Liaw & Huang (2013). The study conducted by Chen and Yao (2016)
reported that the perceived usefulness and ease of use affect the e-learners’ satisfaction. The
higher the perceived usefulness and ease of use of the online learning system, the higher learning
satisfaction is expected (Chen & Yao, 2016); and perceived satisfaction towards e-learning is a
contributor to the perceived usefulness of e-learning (Liaw & Huang, 2013). Additionally, the
students in this study felt that online learning helped them to save time and money as they do not
have to commute from home to the institution and thus, they have more time to study and reflect
on their learning. The experiences of learning online have fostered students’ positive attitudes and
sense of satisfaction towards online learning. This is similar to the study by Aslanian and
Clinefilter (2012) where 80 percent of the students agreed that online learning helps to save cost
and time to commute to campus and provides more flexibility. Another study by Cole, et.al.
(2014) reported that ‘convenience’ was the most cited reason for satisfaction with online learning
among students.

Overall, there was a high level of satisfaction with online learning among the students, with a
total mean score of 4.67. It can be inferred from the results of the three studied dimensions (i.e.,
the learner, lecturer, and technological dimensions) that the lecturer had a significant impact on
students’ feelings of satisfaction and optimism regarding online learning. This study also aimed
to identify students’ preferences between online and face-to-face learning. For this, an additional
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guestion was added to the learner domain to ascertain whether students prefer online classes over
face-to-face classes. The students' responses are shown in Table 4 below.

Table 4: Students’ responses on the preferences towards online classes.

Statement The frequency and percentage of responses Mean
SD D N A SA
Overall, | prefer online | 28 (7.4%) | 31(8.2) | 92(24.2) | 98 (25.8) 131 3.72
classes more than face-to- (34.5)
face classes

Notes: SD-Strongly disagree, D-Disagree, N-Neutral, A-Agree, and SA-Strongly Agree

The majority of the students (n = 229) agreed that they preferred to attend classes online rather
than face-to-face. On the other hand, 59 students expressed their disagreement, as they felt that
face-to-face classes would be a better choice for teaching and learning. The remaining 92 students
neither agreed nor disagreed with the statement. Overall, the students' preferences towards online
learning were considered high (mean of 3.72).

In order to determine the relationship between the three studied dimensions and students’
preferences towards online learning, Pearson’s correlation was conducted. The correlation results
of this study would be based on Cohen’s (1992) correlation scores, that is, a correlation of 0.10 is
small, 0.30 is medium and 0.50 is strong. The findings are shown in Table 5 below.

Table 5: Pearson’s correlations between the three examined dimensions and preferences
towards online learning.

Preferences towards online learning

- _ 715"
Learner dimension .000

_ _ A27
Lecturer dimension .000

_ _ _ 594
Technological Dimension g?)o
Overall Satisfaction ?)%3(;

**_Correlation is significant at the 0.01 level (2-tailed).

Among the three examined dimensions, the learner and technological dimensions were highly
correlated with the student's preferences towards online learning (R = 0.715 and 0.594,
respectively, p <.01). The former result reflects that the students’ positive experiences and
perceived usefulness of online classes in the learning process strongly affect their preferences for
online learning. The latter revealed that the integration of the latest technology in online learning
has provided students with immersive exposure to a vast array of technology tools that facilitate
their learning. The utilization of various online platforms and applications that enable the students
to engage, interact, and collaborate with peers and lecturers with ease could have strengthened
their positive feelings about learning online and thus fostered their preference for online classes
over traditional classroom settings.

Next, the lecturer dimension has a moderate but significant correlation with the student's
preferences towards online learning (R = 0.427, p <.01). As the lecturer dimension refers to the
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lecturer’s delivery quality, it indicates that the lecturer’s online teaching methods and their
professional characteristics have somehow influenced the students’ choice of online learning over
face-to-face learning. In other words, the integration of various communication techniques and
an interactive and supportive learning environment by the lecturers has significantly contributed
to students’ interest and enthusiasm for online learning.

Finally, the student’s overall satisfaction has a significant and strong correlation with their
preferences towards online learning (R = 0.633, p <.01). This highlighted that the students' overall
positive online learning experiences, which encompassed the learner, lecturer, and technological
dimensions, have influenced their choice of mode of education. This is aligned with the idea that
positive experiences contribute to a favourable attitude.

5. DISCUSSION

This study attempted to examine the students’ satisfaction towards online learning in the post-
pandemic era in a sample of higher education students at Malaysia polytechnic. In general, this
study revealed that the students were satisfied with online learning and most of the students do
prefer online learning over face-to-face learning which supported the previous studies (Cole, et
al., 2014; Sharma, et al., 2020; Arbaugh, 2014; Baharin et al., 2015; & Juanis & Ejus, 2020)
except a small percentage of students who preferred face-to-face learning due to having unreliable
or no network issues. This is similar to the studies by Harun et al. (2021) and Jafar et al. (2022)
when technical and connections became the main concern of online learning among students.

Of the three examined dimensions (i.e., the learner, the lecturer, and the technological
dimensions), the findings revealed that all have a positive and significant relationship with the
students’ satisfaction towards online learning. This finding supported the ideas of Malik (2010),
that the learner, instructor, and technological factors were essential factors that lead to student’s
satisfaction. The lecturer dimension was found to be a strong contributor in promoting students’
positive feelings and satisfaction towards online learning. This was consistent with previous
studies which pointed out that the role of instructors has a significant impact on the students’
online learning satisfaction (Eoms & Ashill, 2016; Li, et al., 2016; Arbaugh, 2014; Cole, et al.,
2014 & Kuo, et al., 2014) and interaction with instructors is one of the key elements affecting
learning outcome and satisfaction (Kuo. et al., 2014; Malik, 2010; Eoms & Ashill, 2016).

Similarly, the technological dimension is another significant factor affecting student’s satisfaction
towards online learning. It is apparent that an internet connection or network and accessibility to
technology are essential when it comes to online learning. As mentioned earlier, the majority of
the students in this study had no problem accessing the network and the online platform was easily
accessible with the use of available devices or gadgets, thus, it was found that student’s
satisfaction towards online learning was significantly and positively related to technological
dimension. This finding is consistent with other scholars where technological dimensions (i.e.,
the quality of the network, internet speed and connectivity, and availability of devices) were an
essential factor in affecting students’ satisfaction (Cole, et al., 2014; Sharma, 2020) and were a
key challenge for students if obstacles occur under this dimension (Harun et al.,2021; Jafar et al.,
2022).

In comparison to the other examined dimension, though the learner dimension was found to be
the third influential factor affecting students’ satisfaction, the result showed that it is significant
and has a strong and positive relationship with students’ preferences towards online learning. This
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supports the previous studies where perceived satisfaction has a high and significant relationship
with perceived usefulness and ease of use (Chen & Yao, 2016; Liaw & Huang, 2013; Liaw et al.,
2008), saving time and cost (Aslanian & Clinefilter, 2012) as well as convenience (Cole, et al.,
2014).

6. CONCLUSION

The study examined the higher education students' satisfaction with online learning and their
preferences between online and face-to-face classes in the post-pandemic era. It is apparent that
the learner, lecturer, and technological dimensions played a vital role in contributing to the
student’s satisfaction and preferences towards online learning over face-to-face learning. The
study showed that the lecturer's professional behaviour and online teaching methods have a strong
influence on students’ satisfaction with online learning. The integration of educational technology
has further enhanced their positive feelings toward online learning. As students have become
more accustomed to digital tools, virtual classrooms, and online resources, it has led to the
acceptance of online education among them. The exposure to the educational digital world and
the students’ positive experiences with online learning have significantly shaped their perspective,
leading to a growing preference towards online learning over traditional face-to-face learning.
These findings align with a broader trend in the growing acceptance and preference for online
education in this post-pandemic era due to the integration of educational technology and flexible
learning options. Hence, it is crucial for educators, stakeholders, and institutions to acknowledge
and consider students’ perceptions and preferences of the mode of education to foster a positive
and effective educational environment for the betterment of students and the future of education.
As this study was conducted among students at Sultan Idris Shah Polytechnic, the findings may
not reflect all higher education students in Malaysia. Hence, it is suggested that future research
with a broader range of respondents is essential for a more comprehensive and representative
understanding of students’ perspectives and preferences on the mode of education.
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Ozet

Matematigin kesfi genellikle olaganiistii zorluklarla, karmagik bulmacalarla, karmasik zihinsel oyunlarla, paradokslarla
ve diisiindiiriicii sofizmlerle karsilagmayi igerir. Biiyiileyici drneklere dalmak, dgrencileri mesgul etme, aydinlatma ve
ilham verme potansiyeline sahiptir ve kesfetme istegini tesvik eder. Bu arastirma makalesi, bazi ilgi ¢ekici matematiksel
sofizmleri ve bunlarin matematik egitimi alanindaki etkilerini agiklamay1 amaglamaktadir. Birgok faktor, matematigi
hiimanistik bir bakis agisiyla 6gretmek i¢in gelisen bir egitim ortaminin kurulmasini etkiler. Bu makalede benimsenen
metodoloji, bir ¢oklu durum galismasi ile belirli 6rnekleri gostermeyi, bu ozellikleri vurgulamayir ve mantiksal
tutarsizliklara yol agabilecek varsayimlarina siki sikiya bagli kalmadan matematiksel kavramlar1 uygulamayi igerir.
Ogrenciler, bir sayry1 sifira bdlme veya negatif olmayan bir karekokii disar1 ¢ikarma gibi konularda siklikla yardima
ihtiya¢ duyarlar. Sofizmlere yol agan hatali diisiinme teknikleri ve asamalari, karekokler, trigonometri, denklemler,
tirev alma, logaritmalar, geometri, binom agilimi ve integral gibi ¢esitli matematiksel ilkelerle karmasik bir sekilde
baglantilidir. Calisma sonucunda, neseli hislerle saglikli bir §grenme ortami gelistirmenin gereklilikleri ifade edilmistir.
Sonug olarak, bu duygular 6grencilerin diisiincelerini harekete gecirecek, bilissel ilgi alanlariyla baglanti kuracak ve
gelecekteki girisimlerinde onlara yardimci olacaktir. Bu arastirma, bu matematiksel kavramlarin her biriyle iliskili
sofizmleri sunmaktadir. Matematige ilgi duyanlarin bu makalede sunulan kavramlari gelecekteki matematiksel
arastirmalar i¢in bir katalizor olarak algilamalar1 umulmaktadir.

Anahtar Kelimeler: Elestirel diisiinme, katilim, kavram yanilgilari, 6grenme ortami, sofizmler, STEM egitimi
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Abstract

The exploration of mathematics often involves encountering extraordinary challenges, intricate puzzles, sophisticated
mental games, paradoxes, and thought-provoking sophisms. Delving into captivating examples has the potential to
engage, enlighten, and inspire students, fostering a drive for discovery. This research paper aims to elucidate some
intriguing mathematical sophisms and their implications within the realm of mathematics education. Several factors
impact the establishment of an evolving educational setting for teaching mathematics from a humanistic viewpoint.
The methodology adopted in this paper is a multi-case study that involves showcasing specific examples, highlighting
these characteristics, and implementing mathematical concepts without strictly adhering to their assumptions, which
can lead to logical inconsistencies. Students frequently need help with topics such as dividing an equation by zero or
extracting a nonnegative square root. The tactics and stages of erroneous thinking that give rise to sophisms are
intricately linked to various mathematical principles, including square roots, trigonometry, equations, differentiation,
logarithms, geometry, binomial expansion, and integration. The requirements for developing a healthy learning
environment with cheerful sensations are undoubtedly expressed. As a result, these emotions will stimulate students'
thinking, link with their cognitive interests, and aid them in their future undertakings. This exploration delves into
sophisms associated with each of these mathematical notions. It is our aspiration that those with an interest in
mathematics will perceive the concepts presented in this article as a catalyst for future mathematical research.

Keywords: Critical thinking, engagement, learning-environment, misconception, sophisms, STEM education

1. INTRODUCTION

Mathematical operations and expressions are employed in various contexts, ranging from fairs to
scientific research. Nevertheless, its users sometimes need to pay more attention to its uses since
they are outside the scope of education (Castro & Pereira, 2020). However, utilizing particular
mathematical approaches without proper attention to the essential hypotheses for such
applications can frequently result in very contentious findings. It is possible to derive
inconsistencies or terrifying consequences by utilizing reasons that are not legitimate in a
resolution or demonstration, such as those that harm axioms, logical reasoning, or definitions.
These arguments are often purposefully extended to deduce incorrect conclusions from accurate
premises. This form of thinking is known as a sophism in this circumstance.

Understanding and retaining new mathematical information is crucial to developing pupils'
abilities to use this knowledge. Developing planned mathematical competencies measures the
efficiency of mathematics instruction in a specific class. Furthermore, the desire to perform a

1 Abdullah Kurudirek, Dr., Tishk International University, abdullah.kurudirek@tiu.edu.ig, ORCID: 0000-0002-7179-7999
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certain action and the emotional state of the subject while performing the activity influence
instructional efficiency (Ganchev, 1999).

So far, we have looked at numerous definitions of mathematics, such as “Mathematics is referred
to as the science of logical reasoning” and “Mathematics is a means of instilling a habit of
reasoning in the mind.” Without a doubt, mathematics plays an important function in mind
training, providing actual disciplinary value and developing a feeling of order in cognitive
processes. When the teaching-learning process is done well, it promotes logical reasoning and
improves cognitive abilities.

Aside from these definitions, the history of mathematics is littered with startling and intriguing
sophisms that led to the creation of new definitions within the topic. As a result, distinguishing
between captivating and instructional sophisms and paradoxes is critical. The primary goal of this
paper is to investigate sophism.

The name “sophism” (co@iopa) comes from the Greek word “Sophos,” which means “wisdom.”
In modern parlance, it refers to purposely flawed reasoning that seems nominally right but
contains a minor error or fault. A sophism is essentially a fake proof of an inaccurate proposition,
with each such “proof” having some type of logical mistake. Plato denounced Sophists who used
purposefully false arguments for selfish benefit in his pursuit of truth. In “Calculus: A Liberal
Art” (Priestley, 1998) provides an interesting summary of this history.

In addition, The word “paradox” (mapddo&o) comes from the Greek word “paradoxon,” which
means “surprise.” It has a variety of applications, some of which allow for conflicts. However,
the term “paradox™ shall be used exclusively in this paper to refer to a surprise, unexpected,
paradoxical assertion that looks invalid but is, in fact, accurate. The remark “All | know is that |
know nothing,” ascribed to Socrates in Plato's Republic, is an example of a classical logic
paradox.

Exploration of non-routine issues, puzzles, paradoxes, and sophisms typically generates
excitement and intrigue in the field of mathematics. Exciting examples can inspire, illuminate,
and encourage students, kindling their desire to learn. Engaging students in thought-provoking
tasks and encouraging them to consider paradoxes may also naturally engage them, offering a
unique opportunity to get a more thorough grasp of the history and development of mathematics.
“Justification of otherwise inexplicable notions because they yield useful results has occurred
frequently in the evolution of mathematics” (Kleiner & Movshovitz-Hadar, 1994).

The interdisciplinary approach to solving real-world problems and establishing connections with
different disciplines, known as STEM, is highly favored in 21%-century education. Among the
subtopics of this model, Mathematics holds a particular significance. Our research topic can be
addressed with this approach as well.

The need to make STEM (science, technology, engineering, and mathematics) education more
appealing at all levels of schooling is one of the key educational controversies (Winberg et al.,
2019). However, research has revealed that while many students are capable of dealing with
everyday challenges, some are unable to deal with real-world issues because they lack critical
and creative thinking skills. Students who are forced to answer textbook problems using the
methods taught in class must master the problem-solving strategies needed to deal with real-
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world circumstances (Michalewicz, 2008). One method for overcoming this issue is active
learning.

Active learning is a teaching technique that “involves students in the process of learning through
activities and discussion in class, rather than passively listening to an expert.” It emphasizes
higher-order thinking and typically includes group projects” (Freeman et al., 2014). Students can
participate in additional mathematical studies, collaborate to solve problems, and increase their
STEM course skills (Lugosi & Uribe, 2022). They offered six active learning strategies, including
group work with discussion and feedback, raising students' passion for curricular themes, and
incorporating students with mathematical discoveries, experiments, and projects (2022). Problem-
based learning is one of the learning approaches that may help to students' active learning
(Lambros, 2002).

When there is a lack of appropriate intellectual challenges and insufficient active participation or
emotional commitment from students, the efficacy of the teaching and learning process typically
suffers. Knowledge and learning experiences connected with serious thought, important
discovery, or inspired creativity tend to leave a lasting imprint. This paper provides solved
examples that are intended to stimulate students to ponder conceptual challenges in calculus and
obtain a more in-depth grasp of the subject's complexities.

Throughout their schooling, many students come across sophisms. Identifying and evaluating the
error in a sophism frequently leads to a deeper knowledge than a merely formulaic approach to
problem-solving. The paper's goal is to improve the teaching and learning experience in math
courses. It looks into essential subjects generally taught in a single-variable math course, as well
as certain fundamental concepts. This article focuses on a specific type of example: Sophism.
We'll also briefly discuss paradoxes. Why should we attempt to investigate these odd or difficult
math problems? Take a look at the following interesting thoughts from “How Mathematicians
Think: Using Ambiguity, Contradiction, and Paradox to Create Mathematics” (Byers, 2007):
“While logic rejects ambiguity, paradox, and especially contradiction, creative mathematicians
embrace such problematic situations because they elicit the question, 'What is going on here?*
As a result, the problem suggests a scenario that requires more examination. The issue is a
possible source of new mathematical ideas.”

2. LITERATURE REVIEW

Mathematics is present in people's daily lives, whether it is formalized in a school or academic
context or informalized in circumstances where formalities are not always observed. When
mathematical ideas are applied carelessly, they may yield results that do not satisfy or represent
reality. It was demonstrated how to generate mathematical absurdities using basic assertions that
the majority of the students were familiar with. Some of the proposed solutions were
implemented, typically by students who failed to pay attention to the definitions and assumptions
necessary for their use (da Silva & de Albuquerque Soares, 2023). A theorem that confirms the
obvious has also been developed. As a result, when using faulty mathematical reasoning in a
demonstration or application, such as those that break axioms, logical arguments, definitions, or
assumptions, it is possible to deduce inconsistencies or alarming implications.
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Attitudes and perceptions of mathematics are two aspects that influence students' learning and
achievement in mathematics (Nedaei et al., 2019; Sarouphim & Chartouny, 2017). Several factors
influence students' attitudes toward and perceptions of mathematics, including academic and
social settings at educational institutions, course material, instructional approaches, teachers, and
students' experiences with mathematics (Byers et al., 2018; Ellis et al., 2014). Students are more
interested in mathematics learning when they understand the value of mathematics in their daily
lives (Attard, 2012). Furthermore, students' views toward mathematics have a beneficial influence
on classroom involvement. Teachers have a significant impact on students' attitudes toward and
views of mathematics. Teachers have a significant impact on students' attitudes toward and views
of mathematics. The techniques used to teach mathematics, how they engage directly with
students, and how they include them in specific activities in their fields of study may all affect
students' attitudes and impressions of mathematics (Hamzeh, 2009; Klingler, 2012).

According to Ganchev's research, (1999) mathematics education should follow five key
principles. The following is the explanation of the first criterion: “Once an individual's personality
has taken shape through social practice, presenting itself as a unified entity where cognitive
activity seamlessly integrates with experience, the cultivation of positive emotions plays a crucial
role in the learning process, including the learning of mathematics.” Our analysis focuses
primarily on the educational part of this design, outlining the precise requirements for
constructing an environment that takes into account the age-related characteristics of students'
personalities. This involves their understanding, conceptualization, memory, and application of
specific mathematical information, all while stressing pleasant experiences and emotions.

The article (Karakasheva, 2016) discusses the possibility of building a pleasant, emotional,
educational environment in mathematics instruction at the early stages of school. Karakasheva
(2017) supports the premise that providing a learning environment that elicits happy feelings
while teaching mathematics motivates pupils to perform better. The discussion focuses on two
methods for producing pleasant emotional learning situations: mathematical tricks and sophisms.

According to research (Rezvanifard et al., 2023), more than half of lecturers and students believe
that sophism and paradox exercises are interesting and engaging activities that increase students'
grasp of mathematics, problem-solving abilities, and critical thinking skills. The findings are
riddled with ambiguity and conflict. Tasks can be used in conjunction with regular classroom
problems to encourage students to participate more actively in class discussions and to drive them
to learn arithmetic.

PBL (Problem-based learning) is a “pedagogical approach that enables students to learn while
actively engaging with meaningful problems” (Yew & Goh, 2016). PBL has several
characteristics, including being student-centered, occurring in small groups, teachers acting as
facilitators rather than information dispensers, and challenges focusing on stimulating learning
and strengthening students' problem-solving abilities (Barrows, 1996; Hmelo-Silver, 2004). The
purpose of implementing PBL is to improve students' problem-solving skills as well as their
enthusiasm to learn. It also promotes self-directed learning, critical thinking, leadership,
successful collaboration, and long-term memory (Arslan, 2010; Klymchuk, 2013).

The goal of Klymchuk and Sangwin's (2021) study is to look at the viewpoints of school
mathematics instructors on using provocative mathematics questions in teaching and assessment
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as a potential educational innovation. A provocative mathematics question is one that is designed
to perplex the solver. It frequently requires an impossible task.

Radmehr & Vos's study (2020) casts a unique light on us. In the twentieth century, assessment in
mathematics classrooms mainly focused on knowledge with little cognitive demands, notably
testing students on memorized calculating skills. Higher-order thinking (HOT) is becoming
increasingly essential in the twenty-first century, which should be reflected in math grading. This
will need substantial modifications in assessment and instruction, as teachers must carefully
evaluate how to prepare children for assessment forms that activate HOT successfully.

The term “sustainability” is frequently connected with environmental and economic difficulties
but also relates to education. We must not overlook the effort that will serve as a valuable resource
in ensuring the long-term viability of this research. (Joutsenlahti & Perkkild, 2019) focuses on
long-term progress in mathematics instruction from the standpoint of teacher education. The goal
was to improve prospective teachers' subject and pedagogical expertise in school mathematics.

3. METHODOLOGY

The methodology of this paper a multi-case study that consists of presenting certain instances,
demonstrating these features, and applying these mathematical ideas without paying heed to their
hypotheses, resulting in mathematical absurdities.

Humanizing the learning process is a crucial part of modernizing education. Relationships, values,
symbols, and objects, among other things, are utilized to build such a process. Various criteria
influence the creation of a developing educational environment in teaching mathematics with a
humanistic perspective, including:

a) The creation of modern forms of individual and collaborative work by teachers and
students that are tailored to student's needs, interests, opportunities for self-expression,
and participation in intellectual activities varying in difficulty and content;

b) The preservation and development of each student's creativity;

c) The establishment of clear rules for communication, self-organization, and self-
government, as well as the adoption of behavioral standards that ensure inclusion in the
classroom.

4. APPLICATIONS

This section contains various applications connected to the sophism that we have tried to talk
about so far. While further questions are welcome, we feel that the subject may be adequately
grasped with the present diversity of examples spanning many mathematical concepts.

Example 1. Prove that a=b, Va,bell .

Knowing that a? —2ab+b? =b? —2ab+a? is true Va,bell . So (a—b)2 =(b—a)2 . and
take square root of both sides to get a—b =b—a =>2a=2b dividing both sides by 2 gives us
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a=Db. Anymore instead of aand b substitute whatever you want and get different equalities
like 1=2,11=19,... etc.

Example 2. Demonstrate that 2° = 4.

Using the basic trigonometric identity,

cos’x + sin®x = 1
3 3
(cos’x)?2 = (1 - sin®x)?
3
cos’x = (1 - sin®x)?
3
cos’x + 3 = (@1 - sin®x)?2 + 3
3
(cos®x + 3)° = [@ - sin®x)2 + 3P

Let us examine the ensuing equality for X = % yields, 3° =3°.

However, when we verify for x=zwhere cosz=—1and sinz=0, we obtain 2° =4
(Magnepa, 2003).

Example 3. Show that 8=6.

X + 2y = 6
If we solve the system 4 x by using substitution method,
y = - 5
2

X X
X+ 2(4—5] =6=>x+24- 2.5 =6, and after necessary algebraic operation, we get 8=6.

Example 4. Demonstrate that cos’x=1, Vxell .
Let's try to find the given function's second derivative.

,  2SINXCOSX 2COSX 1 1

YZLand y = —— >— then y 2% X——.
tanx sIn® X

tan x sin® x sin® x sin® x

Using the first and second differentiations, we obtain the following relationship:

yﬂ — _Zyyr or y" — _(yZ)r .
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If we integrate both sides of the equation y” =—(y®) leads to y'=—Yy’ then substitute the

. , 1 ) 1
values respectively for y=—" and yo=—5—,
sin® X tan® x

SO

1 1 1 cos’ X
= . From here we conclude that cos?x =1 for all real

=== ===
sinx  tan®x  sin®x  sin%x
values of x (Manepa, 2003).

Example 5. Show that % > %

Naturally, % = %and taking the common logarithm of both sides Iog% = Iog%

Remember! if a=a—=2a>a.

So, multiply both sides by 2 and get 2log% > Iog% then using the principles of logarithm

log 1 2>Iog1 SO 1 2>1:>1>l obtained (Manepa, 2003)
2 27\2) 727472 PR, S

Example 6. Demonstrate that \/2(p+0q) = \/E+\/a

Let us design a triangle ABC where BF =p, CF=q,BD=x and DC =y are provided.

AF =h is the ABC triangle's height, and letED =h" be another height that divides ABC
triangle's area into two equal parts. So we can express the relationship between triangular regions
ABCand BED as

xh" 1 (p+qg)h

> > 1)

N
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!

h"  x
On the other hand, we get F = — from the similarity of the triangles BED and BAF if we solve
p

hx
for h' it will be h'=—, and we substitute this in (1) equation to obtain
p

2
xhx: (p+q)h N 2x°h

> 2 =(p+q)h and conclude with similar approach
p

- /p(p2+q) ?
a(p+q)

In a similar manner, y= Tcan be written. Knowing that X+y=p+(, so

Jp+q=\/g+\/g after performing the relevant algebraic procedures, we get

J2(p+q) = \/E+\/a( Kondratieva, 2009).

Example 7. Prove that aTer =a+b Va,bell .

Using the binomial expansion,
-1 -1 -

(@+b)"=a"+na" b+ % a" b’ +..+ % a’h"?+nab"'+b" satisfiesvnell ,

when substituting for n=2m we get

(a+b)*™ =a*" +2ma’" b + —Zm(fr; Y aemapz —Zm(fr; Y a2 4 omap?t 4 pen

. . 1 .
Consider the resultant expansion for m:E where a°=1 and b°=1, and obtain

(a+b)'=a+b+0+..+0+a+b so a+b=2a+2b then aTer=a+b (Magepa, 2003).

Example 8. Show that2 =1.
Let's contemplate the depiction of (x?), X*=X+X+X+...+X (X copies) forany x=0.

Taking the derivative of both sides of the equation yields,

2X=1+1+1+...+1
2x=1.X
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Dividing both sides by x, when x is not equal to zero, produces 2 =1 (Klymchuk & Staples,
2013).

Example 9. Show that0 =1.
First, let us compute the indefinite integral I—dx using the integration formula by parts
X

Iudv:uv—jvdu s.t. u :1 and dv =dx. This results in
X

I%dx:ij—!x(—%jdx:ljt'[%dx

That is, J-ldx =1+ Ildx we conclude by eliminating the identical term from both sides 0=1
X X
yileds (Klymchuk & Staples, 2013).

This paper can effectively operate in this context as follows. Teachers are also encouraged and
advised to make their lessons lively and interesting.

a) A resource for high school and university instructors
b) A mathematics learning tool for high school and college students
c) A professional development resource for mathematics educators

The misleading strategies or erroneous thinking stages that result in sophisms are directly tied to
mathematics ideas in this paper. The examples provided are designed to reinforce a correct grasp
of ideas that are frequently misunderstood. When discussing traditional sophisms, we give sources
wherever possible. We expect that interested academics will use the concepts presented in this
study to launch future mathematical inquiries. Because it is also a valuable source of reference,
this book, like the original author's earlier work, “Counterexamples in Calculus” [4], attempts to
engage students and instructors to examine paradoxes and sophisms that emerge in calculus.

5. RESULTS & DISCUSSION

In mathematics, active learning involves students participating in hands-on and collaborative
activities that encourage them to investigate mathematical concepts and solve problems while
also preparing them to make meaningful decisions. This strategy may be useful in assisting pupils
in overcoming mathematics anxiety and increasing their confidence and mathematical ability
(Lugosi & Uribe, 2022).

Emotion is defined as a psychological process of expressing one's opinions about things and
events in one's surroundings to other people and oneself as a cognitive and active human being,
according to psychological research (Ellis et al., 2014). Emotions and feelings open new channels
for accurate and extensive observation, as well as the utilization of memory capacity and the
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optimization of thinking and imagination, to fully comprehend the student's psychological
processes, attributes, and moods. Experiment results reveal that pleasant sensations occur when
students' mental activity corresponds to their age and is focused on solving specific challenges.
Fear, discontent, melancholy, and other unpleasant feelings are triggered by the inability to obtain
accomplishment. Emotions can increase, sustain, or decrease learning motivation and related
volitional processes.

“It has been established that during the school years, the hard work and studying, and good end
results of the positive activating facilitated by emotion (inner pleasure resulting from the
successful solving of a task) intensify the internal motivation for achievement and stimulate
learning with understanding” (Yankulova, 2012).

As a result, mathematics educators have an obligation to work toward creating an educational
environment favorable to positive experiences. The teacher should be upbeat and endeavor to
manage the learning process so that students can deal with the assignments since success breeds
a desire and incentive to study, and learning outcomes typically improve. When the teacher's
insistence and demand are followed by kindness, empathy, and a readiness to assist, the results
will be obvious. Consequently, we may infer that creating a learning environment with a good
emotional backdrop provides a potential to obtain higher educational outcomes in mathematics
instruction (Hmelo-Silver, 2004).

It is possible to establish situations in and out of the classroom that stimulate positive sentiments,
hence increasing pupils' cognitive activity. These emotions in the classroom stimulate students'
thinking, connect with their cognitive interests, and help them develop themselves (Freeman et
al., 2014).

Our experience demonstrates that an explanation of a mistake typically teaches the student more
than a problem-free job. As a result, while teaching mathematics, it is necessary to consider using
some sophisms. Students get interested in the way a task with an intentional error is completed
and how it is addressed, and they become involved in the problem discussion.

The use of sophisms in mathematics instruction frequently inspires students to study and apply
more mathematical material. This type of activity always adds an emotional component to the
work of pupils. Students watch many scenarios, attentively analyze each stage of the task, recall
concept definitions and attributes, and, as a result, recollect where the error happened
(Karakasheva, 2017).

We should encourage students and teachers to examine mathematical sophisms for the following
reasons.

a) To foster a deeper knowledge of concepts

b) To decrease or remove common misconceptions

¢) To extend mathematical reasoning beyond procedural techniques

d) To improve essential critical thinking skills such as analysis, justification, verification,
and validation

e) To increase the repertory of important mathematical ideas

f) More dynamic and inventive learning experiences for pupils

g) To encourage further investigation of mathematical issues
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Mathematical sophism has played an important part in the evolution of mathematical science.
This explains the first interest in the study, systematization, and instructional application of
demonstrably false evidence.

6. CONCLUSION

Whether we like it or not, sophism has drawn many students and others, and it appears it will
continue to do so. Since 1996, I've seen how these concerns have sparked interest in many nations,
cultures, and student groups. Furthermore, several students asked, “Was everything our teachers
told us a lie?” Were we taught wrong information?"

Mathematical sophism has played an important part in the evolution of mathematical science.
This explains the first interest in the study, systematization, and instructional application of
demonstrably false evidence. A sophism survey should not be regarded as a waste of time. There
is a wide range of materials available for generating and sustaining a learning environment
dominated by happy emotions. For teachers, we tried to advise various sophism assignments in
the essay to assist in shaping the ideal learning environment. The intelligent and balanced use of
such groups of activities not only contributes to drawing and holding student attention but also
fosters learner activation, which adds to the continual learning of new mathematical information.
Consequently, it is determined that mathematics is both an abstract and stereotypical topic that is
mistreated and an active subject that constantly inspires individuals to make innovations.
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Abstract

The exploration of mathematics often involves encountering extraordinary challenges, intricate puzzles, sophisticated
mental games, paradoxes, and thought-provoking sophisms. Delving into captivating examples has the potential to
engage, enlighten, and inspire students, fostering a drive for discovery. This research paper aims to elucidate some
intriguing mathematical sophisms and their implications within the realm of mathematics education. Several factors
impact the establishment of an evolving educational setting for teaching mathematics from a humanistic viewpoint.
The methodology adopted in this paper is a multi-case study that involves showcasing specific examples, highlighting
these characteristics, and implementing mathematical concepts without strictly adhering to their assumptions, which
can lead to logical inconsistencies. Students frequently need help with topics such as dividing an equation by zero or
extracting a nonnegative square root. The tactics and stages of erroneous thinking that give rise to sophisms are
intricately linked to various mathematical principles, including square roots, trigopnometry, equations, differentiation,
logarithms, geometry, binomial expansion, and integration. The requirements for developing a healthy learning
environment with cheerful sensations are undoubtedly expressed. As a result, these emotions will stimulate students'
thinking, link with their cognitive interests, and aid them in their future undertakings. This exploration delves into
sophisms associated with each of these mathematical notions. It is our aspiration that those with an interest in
mathematics will perceive the concepts presented in this article as a catalyst for future mathematical research.

Keywords: Earthquakes, natural disasters, real life applications, learning processes, mathematics education.
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Ozet
Bu ¢aligma, depremin matematik egitimine olan etkilerinin degerlendirilmesi amaglamaktadir. Depremler, dogal afetler
arasinda 6nemli bir yer tutmaktadir ve siklikla matematiksel konseptlerle iliskilendirilebilir. Bu baglamda, depremlerin
matematik egitimine etkilerini anlamak, egitim politikalarini ve miifredati daha etkili bir sekilde sekillendirebilme
amacini tagimaktadir. Calisma, depremlerin matematik 6grenme siireclerini nasil etkiledigini anlamak i¢in kaynak
tarama yoluyla son 10 yilda egitimde deprem farkindalig1 alaninda yayinlanan kaynaklara yer verilerek veri toplamustir.
Elde edilen bulgular, depremlerin matematik egitimi iizerinde Onemli bir etkisinin oldugunu gostermektedir.
Ogrencilerin depremi matematikle iliskilendirmesi, gergek diinya uygulamalariyla matematik kavramlarmi daha iyi
anlamalarina katki saglamaktadir. Bununla birlikte, 6gretmenlerin depremi ders planlarina entegre etmeleri ve bu
konuda 6grencilere daha iyi rehberlik etmeleri igin ek kaynaklara ihtiya¢ duyduklari ortaya ¢ikmustir. Sonug olarak,
depremin matematik egitimine etkisi, hem 6grencilerin motivasyonunu artirma hem de matematik konseptlerini gergek
diinya baglaminda 6grenmelerine olanak tanima agisindan O6nemli bir firsat sunmaktadir. Bu bulgular, egitim
politikalarinin ve miifredatin deprem ve benzeri olaylara duyarl bir sekilde tasarlanmasi i¢in rehberlik saglamaktadir.

Anahtar Kelimeler: Deprem, dogal afetler, ger¢ek diinya uygulamalari, matematik egitimi, 6grenme siiregleri.

1. GIRIS

Depremler kdkeni yerin icinde olan yer kabugu hareketleridir (Isci, 2008). Gegtigimiz
yillarda depremlerin olusumlarma goére birgok tanim yapilmistir. Bir deprem, tektonik
yiiklemenin neden oldugu biriken stresin serbest birakilmasi sonucunda kabugun kirilmasiyla
ortaya c¢ikan bir olaydir (Fukuyama, 2009). Diger bir tanimi ise yerkabugundaki catlaklar ve
kirilmalar sonucunda aniden meydana gelen titresimlerin dalgalar halinde yayilarak etkiledikleri
ortami sarsma olayina “deprem” adi verilir. Deprem, kaginilamayan bir doga olayidir (Is¢i, 2008).
Deprem giiniimiizde, yerkabugunda depolanan elastik enetjinin serbest birakilmasiyla meydana
gelen ani bir yer hareketidir (Scholz, 2007). Ani oluslarindan ve ¢cogu kez biiyiik dl¢iide can ve
mal kaybina sebep olduklarindan insanlar1 ¢ok korkutan dogal afetlerden biridir. En yaygin
deprem nedeni, yer kabugundaki tektonik plakalarin birbirine karsi hareket etmesidir. Bu
plakalarin siirtiinmesi veya carpismasi depremlere neden olmaktadir. Diinya genelinde sismik
olarak aktif olan cesitli bolgelerde, asir1 kentlesme sonucunda kilometrekare bagia 20.000 ila
60.000 niifusa sahip devasa sehirler ortaya ¢ikmistir. Bu tiir sehirler, altyapinin tahrip olmasindan
kaynaklanan kiriklar ve diger yaralanmalarin yami sira travma, bogulma, hipotermi ve akut
solunum yetmezligi gibi etkenlerle birlikte deprem tehlikelerine karsi olduk¢a savunmasiz
durumdadir (Paho, 2023).

Depremlerin dort tane cesitleri oldugunu sdyleyebiliriz. Bunlar; tektonik, volkanik,
patlama ve c¢okme depremleridir. Tektonik depremler, diinyadaki en yaygin deprem
tiirlerindendir. Yerkabugu, gevsek ve ¢atlamis toprak pargalarindan olusan tektonik plakalarla
kaplidir. Bu plakalar, yavas ve kademeli bir sekilde hareket edebilme kapasitesine sahiptir.
Hareketleri ¢esitli sekillerde gergeklesebilir; birbirlerine dogru, birbirlerinden uzaklasarak, yan
yana kayarak veya birbirlerine ¢arpisarak. Iki hareket halindeki tektonik plaka birbirine gére

1 Abdurrahman KAYA, Doktora adayi, Ogretmen, Tirkiye Petrolleri Ortaokulu, Adiyaman, abdurrahmankaya@meb.k12.tr
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kaydiginda, biiyiik bir sarsintt meydana gelir. Bu tip depremlere tektonik deprem adi verilir
(Converse Energy Future, 2023). Diinya genelinde ve Tiirkiye'de meydana gelen depremlerin
biiyiik cogunlugu (%90), yerkabugundaki levhalarin hareketi sonucunda ortaya ¢ikan tektonik
depremlerdir (Karadeniz, 2023). Bunlardan ¢okme ve volkanik depremler yereldir. Cokme
depremleri, yer kabugu yapisinin kalker ve jips gibi eriyebilen kayaglardan olustugu yerlerde, yer
icindeki magaralarin zamanla tavanlarinin incelerek ¢okmeleri sonucu meydana gelmektedirler.
Yerlesim yerlerine rastladigi takdirde can ve mal kaybina sebep olurlar. Volkanik depremler, cogu
zaman yanardaglar faaliyete gececegi zaman, adeta volkanik aktivitenin habercisi olarak meydana
gelirler ve yakin cevrelerinde zararli olurlar. Tektonik depremler, yer kabugunun hareketli
bolgelerinde gergeklesir. Yerin derinliklerinde denge bozulmaya yatkin hale geldigi veya yer
kabugundaki gerilmelerin neden oldugu cesitli olaylar, potansiyel enerjinin kinetik enerjiye
doniismesiyle “tektonik depremler” meydana getirir ve biiyiik felaketlere yol acabilir (Ozdogan,
1993). Depremlerin biiyiikliigii genellikle Richter dlcegi veya Moment Magnitude 6lgegi ile ifade
edilir. Bu 6lcekler, depremin enerjisini veya serbest biraktigi momenti 6l¢er. Depremler, binalarin
¢okmesine, yer yiizeyinin c¢atlamasina ve diger dogal afetlere neden olmaktadir. Deprem
hasarlarini 6nlemek i¢in binalarin ve altyapinin depreme dayanikli olmasi 6nemlidir. Depremlerin
matematik egitimine etkisinin incelenmesi, ¢esitli perspektiflerden ele alinabilir. Ornegin:

o Matematiksel modeller ve depremler: Depremlerin matematiksel modelleri incelenebilir.
Depremleri anlamak ve 6ngormek i¢in kullanilan matematiksel modellerin gelistirilmesi,
matematik egitimine katki saglayabilir.

e Istatistik ve depremler: Depremlerle ilgili istatistikler, olasilik hesaplamalari ve veri
analizi, 6grencilere istatistiksel diislinme becerilerini gelistirmeleri konusunda yardimci
olabilir.

e Cografya ve matematik baglantisi: Depremlerin cografi konumu, derinligi, biiylkligii
gibi faktdrlerin matematiksel analizi, cografya ve matematik derslerini entegre etme
firsat1 sunabilir.

e Risk analizi ve miihendislik: Depremlerin neden oldugu riskleri degerlendirmek, yapisal
miihendislik ve risk analizi konularinda matematiksel modellerin kullanilmasini
gerektirir. Bu, dgrencilere pratik matematik uygulamalari sunabilir.

e Deprem miihendisligi ve matematiksel yaklasimlar: Deprem miihendisligi, yapilarin
deprem etkilerine dayanikliligimi artirmayir amaglayan bir alan olarak, matematiksel
modeller ve hesaplamalar igerir. Bu alandaki konular, miihendislik ve matematik
egitimini birlestirebilir.

e Risk egitimi: Deprem riski altindaki bolgelerde yasayan 6grencilere, deprem hazirligi ve
risk azaltma konularinda matematiksel hesaplamalar iizerine odaklanan egitim verilebilir.

e (Cok disiplinli proje tabanli &grenme: Depremlerle ilgili ¢ok disiplinli projeler,
Ogrencilere matematiksel kavramlar1 pratige dokme ve gergek diinya sorunlarina
matematiksel c¢oOziimler liretme firsati sunabilir. Aynm1 zamanda, depremlerin neden
oldugu riskleri anlamak ve azaltmak i¢in matematiksel yaklasimlar, toplumlarin daha
giivenli olmasina katkida bulunabilir. Bu konuda yapilan aragtirmalar ve projeler, egitim
programlarini daha etkili hale getirebilir.
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2. KAVRAMSAL CERCEVE: MATEMATIKSEL MODELLER VE DEPREMLER
Matematiksel modelleme genel anlamda gercek yasam problemlerinin matematiksel
yollarla ¢oziilme siirecidir (Blum & Borromeo Ferri, 2009). Matematiksel modellemenin baglam
yond, farkli disiplinlerin bir arada ele alinmasina firsat sundugundan farkli disiplinlerde 6nemli
bir ara¢ olarak goriilmektedir (Hamilton vd., 2008). Bu nedenle matematik egitiminin énemli
arastirma konularindan biri olan matematiksel modelleme, son yillarda farkli disiplinleri iginde
barindirmasiyla 6n plan ¢ikmaktadir (Dogan vd., 2019). Matematiksel modeller ve depremlerle
ilgili birgok arastirma ve ¢alisma mevcuttur. Depremlerin tahmin edilmesi, deprem miihendisligi,
deprem risk analizi gibi konular matematiksel modellerin kullanildig1 alanlardir. Bu tiir caligmalar
genellikle jeofizik, jeoloji, mithendislik ve matematik disiplinlerini bir araya getirmektedir.
Depremler genellikle karmagik fiziksel olaylardir ve bu nedenle matematiksel modeller,
deprem davranisini anlamak ve tahmin etmek icin kullanilmaktadir. Bu modeller genellikle
deprem dalgalarinin hareketini, yer kabugunun elastik 6zelliklerini, fay hatlarinin davranisini ve
diger etkenleri icermektedir. Ayrica, depremlerin sosyal ve ekonomik etkilerini degerlendirmek
icin de matematiksel modeller kullanilmaktadir. Bu modeller, depremlerin olas1 etkilerini
onceden belirlemek ve afet yonetimi planlarini gelistirmek amaciyla kullanilabilmektedir.

2.1.Depremin Sosyal Etkileri Ile flgili Matematiksel Model Etkinlikleri

Tiirkiye, diinyanin 6nemli deprem kusaklarindan biri iizerinde konumlanmustir.
Depremler, Tiirkiye'de toplum hayatinda énemli bir gergekligi temsil etmektedir. Tiirkiye i¢in
deprem, oldukga 6nemli ve etkili bir dogal afettir. Diinya {izerinde en etkili ikinci deprem sahasi
olarak bilinen Akdeniz (Alp-Kafkas-Himalaya) Deprem Kusagi tizerinde yer alan Tiirkiye, son
derece aktif bir sahada bulunmaktadir (Kanat, 2016; Sahin & Sipahioglu, 2007). Bu nedenle,
Tiirkiye'de her giin kii¢lik veya biiyiik sarsintilar yagsanmaktadir. Bu tiir afetler, insanlar1 énemli
Olciide etkilemektedir. Ne yazik ki, insanlar bu tiir durumlar hakkinda yeterli bilgiye ve
farkindaliga sahip degillerdir (Thomas vd., 1999). Afet riski tasiyan bolgelerde yasayan
ogrencilere ozellikle de depremler olmak iizere afetler konusunda biling olusturulmasi 6nemlidir.
Ciinkii depremlerin etkileri makro ve mikro ekonomik alanlardan, niifus durumuna, toplumun
sosyal yapisina (Pelling vd., 2002) ve egitim-6gretim faaliyetlerine kadar genis bir yelpazede
hissedilmektedir. Depremler, egitim hizmetleri iizerinde cesitli olumsuz etkilere neden olabilir.
Bu etkiler, egitim hizmetlerinin yiiriitiildiigii fiziksel ortamin zarar gérmesi seklinde olabilecegi
gibi, depremi yasayan 6gretmen ve Ogrencilerin 6gretme-6grenme durumlarindaki problemler
olarak da ortaya c¢ikabilir (Yildiz, 2000). Gergekten de, depremlerin Ggrencilerin okuldaki
motivasyon ve basart durumlari {izerinde olumsuz etkileri oldugu belirlenmistir (Sert, 2002).

Depremin sosyal etkilerini matematiksel olarak modellemek, genellikle karmasik bir
stirectir, ¢linkii sosyal etkiler genis bir yelpazede degisebilir ve bir¢ok faktore baglidir. Ancak,
bazi matematiksel modeller ve yontemler, depremin sosyal etkilerini anlamak ve degerlendirmek
i¢in kullanilabilir. Bu konuda kullanilan baz1 matematiksel modeller ve etkenler vardir. Bunlardan
ilki, risk analizi, depremlerin sosyal etkilerini degerlendirmek i¢in kullanilan bir matematiksel
yontemdir. Bu tiir modeller, depremin olasi etkilerini ve bu etkilerin toplum {izerindeki potansiyel
sonuclarini tahmin etmek amaciyla kullamilir. Ikincisi, agent tabanli modeller, bireylerin ve
toplumun davranislarini simiile eden matematiksel modellerdir. Deprem aninda veya sonrasinda
insanlarin nasil tepki verecegini ve bu tepkilerin toplum iizerindeki etkilerini analiz etmek i¢in
kullanilabilirler. Ugiinciisii, insan davranist modelleri, deprem etkisi altindaki toplumun
davraniglarini anlamak i¢in matematiksel modeller kullanilabilir. Bu modeller, insanlarin deprem
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oncesinde, aninda ve sonrasindaki davranislarini simiile edebilir ve bu davranislarin toplumun
genel durumunu nasil etkiledigini gosterebilir. Bir digeri olan afet sonrasi toplumsal ekonomik
modeller, depremlerin ekonomik etkilerini degerlendirmek i¢in matematiksel modeller
kullanilabilir. Bu modeller, depremin ekonomik sonuglarini, is kayiplarini, mal kayiplarini ve bu
faktorlerin toplum iizerindeki uzun vadeli etkilerini inceleyebilir. Son olarak, sosyal ag analizi
modeller: Deprem sonrasinda toplum igindeki etkilesimleri anlamak i¢in sosyal ag analizi
kullanilabilir. Matematiksel modeller, sosyal aglardaki baglantilari ve etkilesimleri simiile ederek,
depremin toplum igindeki bilgi akigim1 ve destek mekanizmalarini analiz edebilir. Bu modeller,
genellikle multidisipliner bir yaklasimi gerektirir ve matematiksel olarak karmasik olabilir.
Ancak, bu tiir modeller, depremlerin sosyal etkilerini anlamak ve afet yonetimi stratejilerini
gelistirmek i¢in 6nemli araclar saglayabilir.

2.2. Afet Sonrasi Toplumsal Ekonomik Modeller Tasarlanmasi

Dogal afetlerin meydana gelmesi, giinlik yasamda birgok dengeyi bozmaktadir.
Oncelikle, bir dogal afet insan yasaminin ve dolayisiyla beseri sermayenin kaybina neden
olmaktadir. Ikinci olarak, dogal afetler evleri, araclar1 ve altyapiy1 yok ederek fiziksel sermaye
hasarina yol acar. Ugiincii olarak, afet bolgesinden ayrilmak zorunda kalan insanlar, hayatlarina
yeniden baglamak i¢in daha giivenli bir yer arama durumuyla karsi karsiya kalabilirler. Tim bu
etkiler ekonomik faaliyetlerin sekteye ugramasina ve yeni bir denge bulma ihtiyacina neden
olmaktadir (Ozer, 2023). Bu durum, hem bireylerin hem de iilkelerin ekonomilerini ciddi sekilde
etkilemektedir. Afet sonrasi toplumsal ekonomik modeller, deprem, sel, tsunami gibi dogal
afetlerin toplum tizerindeki ekonomik etkilerini degerlendirmek ve anlamak amaciyla kullanilir.
Bu tiir modeller, afetin neden oldugu ekonomik kayiplari, yeniden yapilanma maliyetlerini, is
kayiplarini ve diger ekonomik faktorleri analiz eder.

Buna 6rnek olarak, Istanbul deprem senaryosu ve ekonomik etkileri diisiiniilebilir. Bu
ornek, Istanbul'da meydana gelebilecek biiyiik bir depremin sosyal ve ekonomik etkilerini
degerlendirmek amaciyla yapilan bir calismay1 temsil edebilir. Burada amag, istanbul'da meydana
gelebilecek bir depremin ekonomik etkilerini 6nceden belirlemek ve afet yonetimi stratejileri
gelistirmektir. Ornekte kullanilan modeller ve analizler su sekilde listelenebilir:

Risk analizi modelleri: Depremin biiylikliigii, derinligi ve yerel yapilasma gibi faktorler
kullanilarak depremin olasi etkileri analiz edilir.

Ekonomik modelleme: Deprem sonrasi ekonomik kayiplar, is kayiplari, altyap: hasarlar
ve yeniden yapilanma maliyetleri gibi faktorler matematiksel modellerle degerlendirilir.

Istihdam modellemesi: Is kayiplar1 ve issizlik oranlari, depremin etkisiyle olusacak
degisiklikleri belirlemek i¢in modellenir.

Makroekonomik analizler: Deprem sonrasi ekonomik dalgalanmalarin genel ekonomik
gostergeler {izerindeki etkileri analiz edilir.

Ornek sonug olarak, ekonomik kayiplarin miktar1 belirlenir ve bu kayiplarm toplam milli
gelir iizerindeki etkileri hesaplanir. Is kayiplarinin ve issizlik oranlarinin artisinin sosyal etkileri
analiz edilir. Altyap1 hasarlar1 ve yeniden yapilanma maliyetleri géz oniine alinarak, ekonomik
iyilesme stireci modellenir. Politika Onerileri olarak da sunlar verilebilir: (a) Acil durum
planlarinin ve afet Onleme stratejilerinin giiclendirilmesi. (b) Yeniden yapilanma siirecinde
ekonomik destek ve tesvik onlemleri. () Istihdamin korunmasi ve is kayiplarmin en aza
indirilmesi i¢in sosyal giivenlik 6nlemleri. Bu tiir modeller, afet yonetimi planlarini gelistirmek,
acil durum hazirliklarin1 yapmak ve toplumu afetlere karsi daha direngli hale getirmek i¢in 6nemli
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araclar saglar. Bu 6rnek, bir sehirde meydana gelebilecek biiyiik bir depremin ekonomik etkilerini
anlamak ve minimize etmek amaciyla kullanilan matematiksel modelleri temsil etmektedir.
3. ISTATISTIK, COGRAFYA VE DEPREM iLiSKiSi
3.1.Tstatistik ve Depremler

Depremlerin istatistiksel analizi, depremlerin sikligi, biiytikligii ve yerel etkileri gibi
faktorleri icermektedir. Istatistiksel y&ntemler, potansiyel depremlerin olusma zamanlarin
modelleme konusunda sik¢a kullanilmaktadir. Bu alandaki literatiirde bir¢ok calisma
bulunmaktadir. Bu modellemelerde siklikla kullanilan dagilimlar Gama Dagilimi (Udias, 1975;
Utsu, 1984), Weibull dagilimi1 (Hagiwara, 1974; Udias, 1975; Utsu, 1984; Rikitake, 1991; Sykes
vd., 2003;), ve Lognormal dagilimi (Nishenko at all, 1987; Goes, 1996; Shimazaki, 2002)
sayilabilir (Erisoglu vd., 2011). Bu istatistikler, deprem riski olan bdlgelerin belirlenmesine ve
hazirlik 6nlemlerinin alinmasina yardime1 olabilmektedir. Belirli bir bolgede gelecek depremlerin
olasiligini degerlendirmek i¢in istatistiksel modeller kullanilabilmektedir. Bu modeller genellikle
geemis deprem kayitlarini, yerel tektonik oOzellikleri ve diger faktorleri icermektedir. Bazi
uzmanlar, deprem tahmin modelleri olusturarak belirli bir bdlgede gelecek depremlerin
zamanlamasi ve biyiikliigli hakkinda tahminlerde bulunmaya caligmaktadirlar. Ancak, bu
tahminler genellikle belirsizliklerle doludur.

Deprem aktivitesini izlemek i¢in diinya genelinde birgok sismik istasyon bulunmaktadir.
Bu istasyonlar, deprem verilerini kaydederek bilim insanlarina deprem aktivitesi hakkinda 6nemli
bilgiler saglamaktadir. Istatistik ve depremler arasindaki iliski, deprem bilimcilerine,
miihendislere ve yerel yonetimlere deprem risklerini anlama ve azaltma konusunda rehberlik
etmek icin onemlidir. Ancak, depremlerin dogasi geregi belirgin bir 6ngorii zorlugu oldugunu
unutmamak énemlidir.

3.2.Cografya ve Matematik Baglantisi

Kentler, sunduklar1 genis olanaklar nedeniyle {ilke niifusunun biiyiik bir kismu tarafindan
cekici alanlar olarak goriilmektedir. Giinimiizde, kentlerin sagladigi imkéanlar, insanlari kirsal
alan yerine kent yasamina yonlendirmekte; bu dogal bir sonug olarak, kent yasamindaki tehlike
ve riskler giderek daha fazla insan tarafindan paylagilmaktadir. Tiirkiye, deprem, tagkin, heyelan
gibi dogal tehlikelerin olabilecegi bir cografya {izerinde bulundugu i¢in, kentlerin ¢ogu bu
tehlikelerden kaynaklanabilecek c¢esitli diizeylerdeki riskleri tasimaktadir. Son olarak, 6 Subat
2023 Kahramanmaras depremleri, Tiirkiye'nin en biiylik riskinin deprem oldugunu goéstermistir.
Kentlerimizde olusan tehlikelerin ve risklerin olumsuz etkilerinin azaltilabilmesi, risk yonetimi
faktorlerinin kent yapilanmasina titizlikle uygulanmasiyla miimkiin olacaktir (Bilgehan, M.
2023). Bu cografyada bazi disiplinler riskleri minimize etmek i¢in kullanilabilmektedir. Cografya
ve matematik, birbirleriyle yakindan iligkili iki disiplindir. Bu iki alandaki baglantilar,
cografyanin analitik ve modelleme yOntemlerine matematiksel araclarin uygulanmasiyla ortaya
¢tkmaktadir. Bu baglantilar agiklayan bazi noktalar su sekildedir:

Cografi veri analizi: Cografi bilgi sistemleri (GIS), cografyada matematiksel
modellemenin 6nemli bir uygulama alamidir. GIS, konum, uzaklik, yiizey alam gibi cografi
verileri analiz etmek ve haritalamak i¢in matematiksel yontemleri kullanilmaktadir.

Dogrusal cebir ve yer bilimleri: Matematik, cografi konumlarin belirlenmesi, harita
projeksiyonlar1 ve topografik harita olusturma gibi konularda 6nemli bir rol oynar. Dogrusal
cebir, cografi veri analizi ve harita projeksiyonlari gibi konularda yaygin olarak kullaniimaktadir.
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Istatiksel cografya: Istatistik, cografi verilerin analizinde ve cografi desenlerin
belirlenmesinde 6nemli bir aragtir. Istatistiksel ydntemler, cografi olaylarm dagilimini, trendlerini
ve iliskilerini anlamak i¢in kullanilmaktadir.

Matematiksel modelleme ve cografi sistemler: Cografi olaylarin modellenmesi,
cografyanin matematiksel bir anlayisa sahip olmasini gerektirir. Ornegin, iklim modelleri, su akis
modelleri, dogal afet modelleri gibi birgok cografi olay matematiksel modellerle aciklanabilir.

Kartezyen koordinat sistemleri ve harita yapimi: Harita yapiminda kullanilan kartezyen
koordinat sistemleri, cografi konumlarin hassas bir sekilde belirlenmesini saglar. Bu sistemler,
matematiksel hesaplamalar1 ve harita projeksiyonlarini igermektedir.

Matematiksel jeodezi: Jeodezi, yeryiiziindeki noktalarin konumlarini belirleme bilimidir.
Bu alanda kullanmlan matematiksel konseptler, cografi konumlarin kesin 6l¢iimlerini
saglamaktadir.

Mekénsal analiz ve modelleme: Cografi analiz, matematiksel modelleme ile birleserek,
cografi olaylarin mekansal olarak nasil dagildigini ve birbirleriyle nasil iliskili oldugunu anlamak
i¢in kullanilmaktadir.

Bu 6rnekler, cografya ve matematik arasindaki baglantinin sadece birkac¢ drnegidir. ki
alan arasindaki bu entegrasyon, cografi olaylar1 anlamak, analiz etmek ve modellemek i¢in giiclii
bir arag seti saglamaktadir.

4. RISK ANALIiZi VE MUHENDISLIiK

Ulkemiz, sik¢a depremlerin meydana geldigi bir cografyada bulunmaktadir. Bu sebeple,
deprem riskinin belirlenmesi ve bu risklere yonelik tedbirlerin alinmasi biiyiik 6nem tagimaktadir.
Deprem riski, deprem tehlikesinin olasiligin1 ve deprem meydana geldiginde ortaya g¢ikacak
zararlar1 kapsayan bir kavram olarak tamimlanabilir (Kundak & Tiirkoglu, 2017). Ulkemiz,
deprem kusaginda bulunma gercegiyle yiizleserek, risk analizi calismalarim1 bu baglamda
gergeklestirmek daha dogru bir yaklasim olacaktir. Bu baglamda, depremin onceden tahmin
edilmesi yerine, deprem bdlgelerindeki yapilagsmanin dikkate alindigi ve depremin neden
olabilecegi zararlarin risk analizinin yapildig1 bir yaklasim benimsemek gerekmektedir (Yalcin
& Sabah, 2018).

Risk analizi ve miihendislik, genellikle mithendislik projelerinin planlanmasi, tasarima,
insasi ve igletilmesi agamalarinda bir araya gelmektedir. Bu baglanti, miihendislik projelerindeki
potansiyel tehlikeleri ve belirsizlikleri belirlemeyi, degerlendirmeyi ve yOnetmeyi
amaglamaktadir. Risk analizi ve miihendislik arasindaki ana baglanti noktalart su sekildedir.

Tehlike ve risk tanmimi: Miihendislik projelerinde tehlikeler, potansiyel olarak olumsuz
etkilere neden olabilecek her tiirlii durumu temsil etmektedir. Risk ise bu tehlikelerin olasiligini
ve etkisini igerir. Mithendislikte, bir yap1 veya sistem tasarimindaki tehlikelerin ve bu tehlikelerin
neden oldugu risklerin belirlenmesi 6énemlidir.

Risk analizi ve degerlendirilmesi: Risk analizi, olasi tehlikelerin tamimlanmasi, bu
tehlikelerin olasiliklarinin ve etkilerinin belirlenmesi siirecidir. Mithendisler, potansiyel riskleri
siiflandirir, analiz eder ve bunlarin proje veya sistem iizerindeki etkilerini degerlendirir. Bu
analiz, mithendislerin risklere karsi uygun énlemleri almasini saglamaktadir.

Miihendislik tasariminda riskin dikkate alinmasi: Miithendisler, bir tasarim siirecinde risk
analizini dikkate alarak giivenilir ve siirdiiriilebilir ¢éziimler gelistirmeye caligmaktalar. Bu,
tasarim kararlarinin ve stratejilerinin risk diizeyini azaltmak veya ydnetmek iizere optimize
edilmesini icermektedir.
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Belirsizlik ve gilivenlik faktorleri: Miihendislikte, belirsizlik faktorleri genellikle
karsilasilan durumlar1 ve sartlar1 tamimlamaktadir. Risk analizi, belirsizlikleri azaltmaya ve
miihendislik projelerini daha giivenli hale getirmeye yonelik stratejiler gelistirmeyi
amaclamaktadir.

Miihendislik proseslerinde yonetim ve kontrol: Risk yonetimi, miihendislik projelerinde
stirekli bir siirectir. Miihendisler, projenin farkli asamalarinda riskleri yonetir, kontrol eder ve
gerektiginde diizeltici 6nlemler almaktalar.

Is saghi@ ve giivenligi: Miihendislik projelerinde, is saglig1 ve giivenligi énemli bir risk
alanidir. Miihendisler, is sahasinda giivenlik standartlarin1 korumak, calisanlarin giivenligini
saglamak ve potansiyel tehlikeleri azaltmak icin risk analizi yapmaktadirlar.

Risk analizi ve miihendislik, projelerin bagarili bir sekilde tamamlanabilmesi ve
miihendislik sistemlerinin giivenilir olabilmesi i¢in birbirini tamamlayan énemli unsurlardir. Bu
baglamda, riskleri belirleme, analiz etme ve ydnetme siirecleri miihendislik pratiginde
biitiinlesmis bir sekilde kullanilmaktadir.

4.1. Deprem Miihendisligi Ve Matematiksel Yaklasimlar

Cesitli depremlere maruz kalmis iilkeler arasinda, can kayiplari, sosyo-ekonomik ve toplumsal
etkiler acisindan en fazla etkilenen iilkelerden biri olarak Tiirkiye 6ne ¢ikmaktadir (Akincitiirk,
2003). Tiirkiye'de meydana gelen depremlerin ardindan yapisal hasarlarin incelenmesi, genellikle
bu hasarlarin temel nedeninin, yapilarin tasarim ve uygulama asamalarindaki hatalardan
kaynaklandigini gostermektedir (Altun, 2003; Ayyildiz & Ozbayraktar, 2005). Bu baglamda,
mimarlarin, depreme dayanikli yap1 tasariminin 6nemini anlamalari i¢in lisans egitimi siirecinde
disiplinler arasi ¢aligma bilincini ve ilgili bilgileri olusturabilmeleri kritik bir 6neme sahiptir
(Charleson, 1997; Morales-Beltran & Yildiz, 2020) Deprem miihendisligi, binalar1 ve altyapiyi
depremlere dayanikli hale getirme ve deprem risklerini azaltma amaci tasiyan bir miithendislik
dalidir. Matematiksel yaklagimlar, deprem miihendisliginde onemli bir rol oynar. Deprem
miihendisliginde kullanilan bazi matematiksel yaklasimlar asagidaki gibidir:

Sismoloji ve matematiksel modelleme: Depremin olusum siireci, yerylizii i¢inde nasil
yayildigina, 6l¢ii aletleri ve yontemleri ile kayitlarina yonelik degerlendirmeleri iceren; depreme
iliskin diger konular1 da inceleyen bilim dalina “sismoloji” ad1 verilmektedir (Afet ve Acil Durum
Yonetimi Baskanligi [AFAD], 2019). Matematiksel modelleme, depremlerin nasil olustugunu ve
yayildigin1 anlamak i¢in kullanilir. Bu modeller, yer kabugundaki gerilme, kirilma ve diger
faktorleri icerebilmektedir.

Deprem yiikii ve yer hareketi analizi: Yapilarin depreme dayanikli olup olmadigini
degerlendirmek icin, yapi iizerine etki eden deprem yiikleri ve zemin hareketleri matematiksel
olarak analiz edilir. Bu analizler, yapisal miithendislikte kullanilan dinamik analiz ve statik analiz
yontemlerini igermektedir.

Dinamik yap1 analizi: Yapilarin depreme karsi tepkilerini anlamak i¢in dinamik yapi
analizi yapilir. Bu, yapilarin hareketine karst dayamikliligini ve titresim tepkilerini
degerlendirmek icin matematiksel modelleme ve diferansiyel denklemler icermektedir.

Zemin — yapi etkilesimi: Zemin ve yapi arasindaki etkilesimi anlamak i¢in matematiksel
modeller kullanilir. Bu modeller, zeminin elastik o6zelliklerini ve yapi-zemin etkilesimini
tanimlamaktadir.

Risk analizi ve olasilik hesaplamalari: Deprem mithendisliginde risk analizi, olas1 deprem
senaryolarinin ve bu senaryolarin yapilara etkilerinin matematiksel olarak degerlendirilmesini
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icerir. Olasilik hesaplamalari, belirli bir yerde belirli biiyiikliikteki bir depremin olma olasiligini
belirlemek i¢in kullanilmaktadir.

Deprem dayanim tasarimi: Yapilarin depreme karsi dayanikli olmasi i¢in matematiksel
modeller kullanilir. Bu modeller, yap1 elemanlarinin ve baglantilarin tasariminda kullanilan giic,
rijitlik ve deformasyon gibi faktorleri igerir.

Duyarlilik analizi: Yapilarin depreme karst hassasiyetini degerlendirmek igin
matematiksel duyarlilik analizleri kullanilir. Bu analizler, yapisal parametrelerin degisikliklerinin
yap1 performansina olan etkilerini belirler. Matematiksel yaklasimlar, deprem miihendisliginde
yapilarin ve altyapinin depreme dayanikliligini artirmak, riski azaltmak ve glivenligi saglamak
i¢in temel araglardir.

4.2. Risk Egitimi

Risk egitimi, bir bireyin veya bir organizasyonun risk yonetimi konusunda bilgi ve beceri
kazanmasin1i amaglayan bir siirectir. Bu egitim, potansiyel tehlikeleri tanima, riskleri
degerlendirme, riskleri yonetme ve uygun onlemleri alma konularinda katilimcilara rehberlik
etmektedir. Risk egitimini detaylandiran ana unsurlar su sekildedir.

Risk kavrami ve temel ilkeler: Risk egitimi, katilimcilara riskin tanimi, riskin olusumu,
riskin bilesenleri ve risk yonetimi temel prensipleri hakkinda bilgi saglamaktadir. Temel
kavramlar arasinda belirsizlik, olasilik, etki, risk toleransi ve riskin 6l¢iimii gibi konular yer
almaktadir.

Risk degerlendirmesi: Katilimcilara risk  degerlendirmesi yapma  becerisi
kazandirilmaktadir. Bu, potansiyel tehlikelerin belirlenmesi, bu tehlikelerin olasiliginin ve
etkisinin degerlendirilmesi ve riskin hesaplanmas: siireclerini igermektedir.

Risk yonetim stratejileri: Egitim, riskin etkilerini en aza indirmek icin kullanilan risk
yonetimi stratejilerini 6gretmektedir. Bu stratejiler arasinda riskin kaginilmasi, riskin kabul
edilmesi, riskin transfer edilmesi (sigorta gibi), riskin azaltilmasi ve riskin paylasilmasi gibi
yontemler yer almaktadir.

Iletisim ve raporlama: Risk ydnetim siirecinin etkili bir sekilde yiiriitiilebilmesi i¢in etkili
iletisim ve raporlama becerileri 6nemlidir. Egitim, riskle ilgili bilgilerin nasil iletisim kurulacagini
ve raporlanacagini 6gretmektedir.

Kriz yonetim ve acil durum planlamasi: Egitim, beklenmeyen olaylara nasil hizl ve etkili
bir sekilde tepki verilecegini dgretmektedir. Bu, kriz durumlarinda yoneticilere ve ¢alisanlara
gerekli becerileri kazandirmay1 amaglar.

Hukuki ve etik konular: Risk egitimi, risk yonetimi siirecindeki hukuki ve etik konulara
odaklanmakta. Bu, katilimcilar1 uygun yasal standartlari anlamaya ve etik sorunlar1 ele
alabilmelerine hazirlamaktadir.

Simiilasyon ve senaryo analizleri: Gergek diinya senaryolari ve simiilasyonlar
kullanilarak, katilimeilara risk yonetimi siireglerini pratige dokme firsatlar1 sunulur. Bu, teorik
bilgiyi uygulamaya doniistirmeye yardimei olur.

Jacoby ve digerleri (1980), modelleme ve simiilasyon asamalarinda detayli bir tasarim
Onerisi sunarak onemli bir katkida bulunmuslardir. Calismalarinda, sadece modelleme ve
simiilasyon asamalarini daha iyi tanimlamakla kalmamislar, ayn1 zamanda siirecin matematiksel
modelleme yonlerine odaklanmislardir. Modelleme ¢alismasinin amaci ve hedefi belirlendikten
sonra bir prototip modelleme ¢alismasi gerceklestirilmektedir. On modelleme ve matematiksel
modelleme asamalarinda farkli matematiksel modeller olusturulmakta ve uygulanabilirlikleri
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degerlendirilmektedir. Cozliim teknigi asamasinda, matematiksel modeli veya modelleri ¢c6zmek
icin sayisal yontemler belirlenmektedir. Bilgisayar programi asamasinda, kodun hata
ayiklamasinin yani sira tiim sayisal yontemlerin ger¢ek kodlamasi gergeklestirilmektedir. Model
asamasinda, model dogrulama faaliyetleri, yani deneysel verilerle karsilastirmalar ve tahmin
edilen sonuglarin makul olup olmadiginin kontrolii gergeklestirilmektedir. Modelleme sonuglari
asamasinda, elde edilen sonuglarin yorumlanmasi yapilarak, modelleme ve simiilasyon ¢abasinin
orijinal amacina ulasilmaya ¢alisilmaktadir. Tiim siirecin geri bildirimi ve yinelemeli dogasi,
modelleme ve simiilasyon ¢abasini gevreleyen kesikli dongii ile gosterilmistir (Jacoby vd., 1980).
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Modelleme ve simiilasyon asamalarini gosteren tasarim (Jacoby vd., 1980, s.27)

Siirekli iyilestirme: Risk egitimi, siirekli iyilestirme kavramini vurgulamaktadir.
Katilimcilara risk yonetim siireclerini diizenli olarak gézden gecirme ve gelistirme becerileri
kazandirilmaktadir. Risk egitimi, organizasyonlarin daha direngli ve esnek hale gelmelerine
yardimci1 olarak potansiyel risklere daha iyi hazirlanmalarini saglamaktadir. Bu egitim, bireylerin
ve kuruluglarin riskleri daha etkili bir sekilde yonetmelerine olanak tanimaktadir.

5. MULTIDISIPLINER PROJE TABANLI OGRENME

Multidisipliner proje tabanli égrenme (CDPO), 6grencilere belirli bir konuyu anlamak,
¢Oziimleme ve uygulamak amaciyla farkli disiplinlerden gelen bilgi ve becerileri entegre etme
firsat1 sunan bir 6grenme yaklagimidir. Bu yaklasim, 6grencilere ger¢ek diinya sorunlarina
yonelik c¢oziimler iiretme, elestirel diisinme ve isbirligi yapma yeteneklerini gelistirmelerine
olanak tanimaktadir. Multidisipliner yaklagim, bir konu veya problemle ilgili olarak birden fazla
disiplinin simrl1 bir sekilde bir araya gelmesini ifade eder (Ulgen, 2017). Baska bir deyisle, farkli
disiplinlerde faaliyet gosteren bireylerin kendi uzmanlik alanlarindan faydalanarak igbirligi
yapmasidir (Jensenius, 2012). Program entegrasyonu, projeye veya probleme dayali yontemler
kullanilarak basgarilabilmektedir, ¢iinkii bu yaklasimlar bilim insanlarinin ve miihendislerin
gercek diinyada ¢alisma tarzina uygun olarak gelistirilmistir (Krajcik & Czerniak, 2014). Proje
tabanli caligmalar sirasinda 6grencilerin kendi problemlerini se¢ip tanimladigi, kendi kendilerine
rehberlik ettigi bagimsiz ve etkilesimli 6grenmeyi kolaylastirdigi gézlemlenmektedir (Braskén
vd., 2020). Cok disiplinli projeler araciligiyla 6grencilerin 6grenme anlayislarmin gelistigi ve
daha genis bir perspektife sahip olmalarinin tesvik edildigi gorilmektedir.
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Finlandiya'nin ulusal programi, multidisipliner anlayisa odaklanarak sekillendirilmistir.
Ulkedeki c¢ekirdek miifredat, &grencilere 6grenmenin daha etkileyici ve anlamli olacag
diistincesiyle oOzellikle multidisipliner projelerde aktif rol almalarimi tesvik etmek {izerine
kurulmustur. Bu cekirdek program, genel bir cergeve olarak belirlenmis ve 6gretmenlere bu
programin hedeflerini ve igerigini somutlagtirma sorumlulugu verilmistir. Finlandiya'daki
ogretmenler, genellikle otonom olarak kabul edilen bu 6gretmenlerden yilda en az bir “cok
disiplinli 6grenme modiilii” tasarlamalarin1 beklemektedir. Bu modiillerin 6zellikle 6grencilerin
ilgisini ¢geken olaylar veya konulara odaklanmasi ve 6grencilerin bu projelerin planlama siirecine
katilmalar1 beklenmektedir (Braskén vd., 2020). Multidisipliner yaklasim, ©grencilerin
caligmalarinin yamni sira ders materyallerinin iiretiminde de kullanilabilir.

Okul ortaminda deprem bilincini kazandirmak igin multidisipliner bir yaklagim
benimsemek ornek olarak diisiiniilebilir. Ogrencilere deprem bilincini kazandirmak amaciyla
ortak projeler ylritiilebilir. Bu kapsamda, farkli disiplinlerden kavramlar kullanilarak bir temel
olusturulabilir. Ornegin, baz1 6grenciler cografya dersine baglant1 kurarak deprem risk haritalarin
cikarip detayli bir sunum hazirlayabilir. Bagka 6grencilere deprem aninda neler yapabilecegi ile
ilgili animasyon gosterisi ve similasyon gdsterisi diizenleyebilirler. Deprem duyarliligini artirmak
amaciyla diger 6grenciler matematik dersinde matematiksel modelleme problemleri hazirlanmasi
ve ¢Oziim Onerileri ile farkindalik kazandirilabilir. Bu sekilde 6grencilere gorev dagilim yapilip
farkli derslerde edinilen kavramlari kullanarak ortak sonuglara ulagmalari tesvik edilebilir ve bu
sayede multidisipliner 6grenme modiilleri gelistirilebilir. Bu yaklagim, 6grencilere disiplinler
arasindaki baglantilar1 fark etmelerini saglayabilir.

2023 yilinda 11 ili etkileyen Kahramanmaras merkezli deprem dikkate alindiginda bu 11
ilde egitim 6gretimle derslerin iglenmesi ve bu konuda yasanan zorluklar genis kapsamli bir sorun
olarak karsimiza ¢ikmaktadir. Ogretmenlerin  zorlu sartlarda egitim ogretimin nasil
gerceklesecegine iliskin gergek yasama dair bu somut sorunu bir¢ok alani ve paydasi kapsadigi
icin multidisipliner yaklasimla ele almabilir. Cok disiplinli proje tabanli grenmenin (CDPO)
temel Ozellikleri su sekildedir:

e CDPO, dgrencilere gergek diinya sorunlarina odaklanma firsat: tanimaktadir. Bu sorunlar
genellikle karmasik ve ¢ok yonliidiir, bu da dgrencilere farkli perspektiflerden bakma ve
cesitli disiplinlerden bilgileri entegre etme gerekliligini ortaya koymaktadir.

e Ogrenciler, projeleri boyunca farkl1 disiplinlerden gelen bilgileri bir araya getirmektedir.
Bu, 6grencilere problemlere ¢ok yonlii bir bakis agisi kazandirmakta ve farkli uzmanlik
alanlarindan gelen bilgilerin birlestirilerek daha kapsamli ¢oziimler {iretilmesine olanak
tanimaktadir.

e Ogrenciler, belirli bir projeyi tamamlamak iizere bir araya gelirler. Bu proje, genellikle
bir ger¢ek diinya sorununu ¢ézme veya bir tiriin gelistirme siirecini igermektedir. Proje
tabanli 6grenme, Ogrencilere bilgiyi uygulama ve derinlemesine anlama firsati
sunmaktadir.

e CDPO, dgrencilere ekip calismas1 ve isbirligi becerilerini gelistirme sans1 vermektedir.
Farkli disiplinlerden gelen Ogrenciler bir araya gelerek farkli bakis acilarindan
faydalanabilir ve birbirlerinden 6grenerek ortak hedefe ulagabilmektedirler.

e Ogrencilere, karmasik sorunlara elestirel bir bakis acisiyla yaklasma ve yaratici ¢oziimler
iretme firsati tamimaktadir. Cesitli disiplinlerden gelen bilgilerin entegrasyonu,
ogrencilere daha kapsamli ve etkili ¢oziimler gelistirmelerine olanak saglamaktadir.
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e CDPO, sadece sonuglar1 degil, ayn1 zamanda 6grencilerin projeleri boyunca gosterdikleri
stirecleri de degerlendirmektedir. Bu, 6grencilerin iletisim, liderlik, problem ¢dzme ve
isbirligi becerilerini degerlendirmeyi igermektedir.

e CDPO, dgrencilerin dgrenme siirecini daha fazla kontrol etmelerini saglamaktadirlar.
Ogrenciler, projeleri iizerinde daha fazla sorumluluk alir ve kendi 6grenme hedeflerini
belirlemektedirler. Cok disiplinli proje tabanli 6grenme, dgrencilere bilgi ve becerileri
entegre etme, elestirel diisiinme ve is birligi yapma yeteneklerini gelistirme konusunda
etkili bir yaklagim sunmaktadir.
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Abstract

Social media has emerged as a profound phenomenon, significantly impacting individuals as a means of communication
in contemporary society. Beyond serving as a communication tool, this digital platform holds substantial importance
in the realms of education and relationships. This article aims to elucidate the effects of social media on education and
relationships through the lens of educational sciences. Facilitating constant interaction, social media enables individuals
to carve out a space for themselves in the digital media landscape. However, this dynamic also transforms
communication habits and intensifies individuals' dependence on social media. The power of reaching broad audiences
influences diverse cultures and induces behavioral changes, thereby complicating interpersonal relationships. Social
media not only influences interactions between individuals but has also become a global force by shaping social,
cultural, and political movements. Nevertheless, this control potential also harbors the risk of being utilized as a tool
for manipulation. While amplifying the potential for shaping information flow and values, it simultaneously brings
about associated risks. In the realm of education, social media plays a pivotal role by offering advantages such as
information sharing, student interaction, and opportunities for global learning. However, alongside these benefits,
awareness of challenges like students' attention distraction, information reliability, and virtual bullying is essential.
This study endeavors to examine social media from the perspective of educational sciences, shedding light on its impact
on communication, education, and relationships. Considering the advantages and disadvantages of social media in
education, increasing societal awareness is crucial for its conscious utilization. This awareness, in turn, can enhance
the positive effects of social media in education while minimizing potential risks.

Keywords: Change, communication, development process, educational sciences, interaction, social media.
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Ozet

Sosyal medya, giiniimiizde bireylerin iletisim araci olarak hayatlarini derinden etkileyen bir fenomen haline gelmistir.
Bu dijital platform, sadece iletisim aract olmanin 6tesinde, egitim ve iligkiler lizerinde de 6nemli bir etkiye sahiptir. Bu
makale, sosyal medyanin egitim bilimleri perspektifinden incelenerek, bu platformun egitim ve iligkilere olan etkilerini
acikliga kavusturmayr amaglamaktadir. Sosyal medya, bireylerin siirekli etkilesim i¢inde olmalarini saglayarak dijital
medya diinyasinda kendilerine yer bulmalarini kolaylastirmaktadir. Ancak, bu durum iletisim aligkanliklarini
doniigtirmekte ve bireylerin sosyal medyaya bagimliliklarini artirmaktadir. Genis kitlelere ulagma giicii, farkli
kiiltiirleri etkisi altina almakta ve davranig degisikliklerine yol agmaktadir, bu da iliskileri karmasiklastirmaktadir.
Sosyal medya, sadece bireyler arasindaki etkilesimi degil, aym1 zamanda sosyal, kiiltiirel ve siyasal hareketleri
etkileyerek kiiresel bir gii¢ haline gelmistir. Ancak, bu kontrol ayn1 zamanda manipiilasyon amactyla kullanilabilen bir
ara¢ olma potansiyelini beraberinde getirmistir. Bu durum, bilgi akisini ve degerleri sekillendirme potansiyelini
artirmakla birlikte, riskleri de beraberinde getirmektedir. Sosyal medyanin egitimdeki rolii, bilgi paylasimi, 6grenci
etkilesimi ve global 6grenme firsatlar1 gibi avantajlar sunmaktadir. Ancak, bu avantajlarla birlikte 6grencilerin dikkat
daginiklig, bilgi giivenilirligi ve sanal zorbalik gibi sorunlara karsi da duyarlilik gerekmektedir. Bu galisma, sosyal
medyanin egitim bilimleri perspektifinden incelenerek, iletisim araci olarak sosyal medyanin egitim ve iligkilere olan
etkilerini anlamaya yonelik bir ¢caba icermektedir. Sosyal medyanin egitimdeki avantajlar1 ve dezavantajlar1 g6z Sniine
alindiginda, bilingli bir sekilde kullanilmasi ve bu platformun sagladig: firsatlarin en iyi sekilde degerlendirilmesi igin
toplumsal farkindaligin artirilmasi1 gerekmektedir. Bu biling, sosyal medyanin egitimde olumlu etkilerini
giiclendirirken, olasi riskleri minimize etmeye katk: saglayabilir.

Anahtar Kelimeler: Degisim, egitim bilimleri, etkilesim, gelisim siireci, iletisim, sosyal medya.

1. GIRiS

Egitim bilimleri perspektifinden bakildiginda, sosyal medya giiniimiizde bireylerin iletisim aract
olarak hayatlarim1 derinlemesine etkileyen 6nemli bir fenomen haline gelmistir. Bu dijital
platform, sadece bireyler arasinda iletisimi kolaylastirmakla kalmayip, ayn1 zamanda egitim ve
iligkiler {izerinde de etkili olmaktadir. Bu makale, sosyal medyanin egitim bilimleri baglaminda
incelenerek, bu platformun egitim ve iliskilere yonelik etkilerini anlamay1 hedeflemektedir.
Sosyal medya, bireylerin siirekli etkilesim i¢inde olmalarini saglayarak dijital medya diinyasinda
kendilerine yer bulmalarmi kolaylastirmaktadir. Ancak, bu durum iletisim aligkanliklarini
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doniistiirmekte ve bireylerin sosyal medyaya olan bagimliliklarini artirmaktadir. Genis kitlelere
ulagma giicti, farkli kiiltiirleri etkisi altina almakta ve davranis degisikliklerine yol agmaktadir, bu
da iliskileri karmasiklagtirmaktadir.

Sosyal medyanin egitim bilimleri odakl etkilerini anlamak adina bes farkli baslik altinda detayli
bir inceleme yapilacaktir. Her bir baglik, sosyal medyanin egitimdeki roliinden kiiresel
hareketlilik iizerindeki etkilerine kadar genis bir perspektifi ele alacaktir. Bu basliklar altinda,
sosyal medyanin sagladigi avantajlar ve beraberinde getirdigi dezavantajlar, egitimdeki katkilari,
kiiresel diizeydeki etkileri ve diger dnemli boyutlar detayl bir sekilde incelenecektir. Bu makale,
sosyal medyanin egitim ve iliskilerdeki roliinii anlamak ve bu alandaki gelismeleri egitim
bilimleri baglaminda degerlendirmek igin bir temel olusturmay1 amaglamaktadir.

1.1. Genel Bakis

Yazili iletisim, yazinin icadi ile yazili baglayarak giinlimiize kadar teknolojinin gelisim ve
degisimiyle sekillenmis, sosyal medyanin ortaya cikist ile de yeni bir boyut kazannmustir. insanin
en temel ihtiyaglarindan biri olan iletisim, yasam dongiisiiniin temel bir bileseni olarak varligini
stirdiirmektedir. Gecmisten giinlimiize ¢esitli iletisim bigimleri ve araglar1 kullanilarak saglanan
iletisim, yasam dongiisiiniin temel bir bileseni olarak varligini stirdirmektedir. 2000°1i yillarda
bir¢ok sosyal ag siteleri ile sosyal medya kavramini giindeme getirmistir.

Sosyal medya, web 2.0 tabanl dijital alanlarda bireyleri bir araya getiren kiiresek bir iletisim
aracidir. Bu platform, bireyler, topluluklar, kurumlar ve toplumlar arasindaki mesafe ortadan
kaldirarak etkilesimi arttirmaktadir. Geleneksel medyanin yerini yeni medya almis, teknolojinin
ilerlemesiyle ortaya ¢ikan iletisim ortamlar1 yeni medya olarak isimlendirilmistir. ““Yeni medya,
hizin 6n plana ¢iktig1, cografik ve demografik anlamda kapsanan alanin genisledigi, iletisimde
uzak mesafelerin engel olusturmadigi, iletilerin kitleler tarafindan secilip, ayiklanip
gonderilebildigi, biiylik bir bellek kapasitesinin séz konusu oldugu iletisim bicimi olarak
tammlanmaktadir” (Aktan, 2017, s. 49). Ozetle, bu yeni medya, hizin 6ne ¢iktig1, cografik
sinirlarin genisledigi, iletilerin secilip, ayiklanabildigi bir iletisim bigimi olarak tanimlanmaktadir

Teknolojinin hizli geligimi, iletisimi sosyal medya araciligiyla daha hizli ve etkili hale getirerek
yasamin temposunu arttirmustir. [letisim, artik aminda kurulabilir, mesajlar hemen alinip
saklanabilir, yanitlanabilir ve bu yanitlar diger kullanicilar tarafindan yorumlanabilir. Sosyal
medyanin sagladig1 bu eszamanli sesli ve goriintiilii iletisim imkanlari, iletisimi sanal diinyadan
gercek diinyaya tasimistir. Bu gelisim, sadece bireylerin ve topluluklarin iletisimini degil, ayn1
zamanda kurumlarin ve isletmelerin pazarlama stratejilerini de etkilemektedir.

Gilinlimiizde bireyler ve toplumlar, internet teknolojisinin getirdigi sosyal medya araciligiyla yeni
bir iletisim medyasi ve kiiresel etkilesim siireci igerisindedirler. Sosyal medya ayni anda
milyonlarca insan1 etkilesime gegirerek yerel bir haberin ulusal hatta evrensel boyuta taginmasini
saglamaktadir (Alav, 2020). Bu durum toplumsal yapilarm kiiresel diizeydeki etkilesimini
gostermektedir.

Teknoloji, kitle iletisim araglarini gelistirmis ve genis izleyici kitlesini ideolojik ve kiiltiirel olarak
etkilemistir. Sosyal medya, giincel haberlerden, popiiler bilgilere, eglenceye, spora kadar birgok
konuya aninda erisim saglamaktadir. Yeni medya olarak tanimlanan sosyal medya kiiltiiri,
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diisiinceyi ve inanislar1 etkileyerek iliskilerdeki dinamiklere yon verebilmektedir. Bu platform,
iletisimi hizlandirarak yenidiinya diizenini olusturan ve sekillendiren bir kiiltiir haline gelmistir.

1.2. Sosyal Medya

Sosyal medya, bireylerin duygu, diislince ve deneyimlerini paylasmak iizere ¢evrimici
platformlarda iletisim kurduklar1 bir araclar seti olarak tanimlanabilir. Ayrica, zaman ve mekan
sinirlamasi olmaksizin ¢ift yonlii iletisime imkan tantyan bir ¢evrimigi iletisim platformu olarak
da nitelendirilebilir. “Mobil iletisim teknolojileri sayesinde sosyal medya, her an her yerde
ulagilabilir ve kullanilabilir bir konuma gelmistir. Bunun sonucunda kullanicilar anlik paylasimlar
gerceklestirmeye baglamistir” (Aktan, 2017, 5.56). Sosyal medyada bireyler, herhangi bir konuda
kigisel kullanim ve paylagimin yani sira ¢evrimici gruplar olusturabilir, kisisel mesajlar ve
markalarini olusturabilirler. Ayrica, kisiler arasi, gruplar arasi ve kurumlar- igletmeler arasinda
bilgi aligverisinde bulunabilir ve hizmet saglanmasina katkida bulunabilirler.

Internet, bir bilgisayar ag1 olmanin 6tesinde bir kitle iletisim aracidir. Internet, bireylerin,
kurumlarin ve isletmelerin iletisim kurmasma imka&n taniyan bilgisayarlar ve farkli isletim
sistemlerini igerir. Iletisim kurma ve haberlesme temel islevlerinden ikisidir. Internet, yillardir
goriilmeyen kisilere ulagsmayi, yeni dostluklar kurmay1, farkli kiiltiirleri kesfetmeyi ve bilgi sahibi
olmay1 saglar. internet, yasamin tiim alanlarma kolay erisim saglar. Ornegin, oturdugunuz yerden
aligveris yapabilir, seyahat ederek farkli tilkeleri ve kiiltiirleri taniyabilir, miizik dinleyebilir,
kisilerle sozlii ve yazili tartigmalara katilabilirsiniz. Kiiresellesmenin giiclii bir destekgisi olarak
kabul edilen internet, ayn1 zamanda yasamin en 6nemli kaynaklarindan biri haline gelmistir.
Davran'in ifadesiyle internetin gelismesiyle birlikte birgok sosyal ag ortami ortaya gikmustir.
Sosyal medya kavrami da bu yeni ortamlardan biridir. “Sosyal medya, internet ve internet
araglarinin alt yapisi olmadan var olmasi miimkiin olmadigindan, sosyal medya, sosyal medyanin
deger zincirinin ilk destekleyici bileseni olarak karsimiza ¢ikmaktadir. Genel olarak sosyal
medyay1 tanimlamak gerekirse, internete bagli bir veri sunucular1 ag1 olarak tanimlanabilir”
(Davran, 2020, s. 33). Kiiresel hakimiyetin altyapisi olan internet, sosyal medya ile gelecegi
sekillendirir bir duruma gelmistir. Sosyal medya, yasamin ayrilmaz bir parcasi haline gelmis,
kitleleri sosyal, kiiltiirel, psikolojik ve ekonomik agilardan etkilemistir.

1.2.1 Sosyal Medyamn {liskilere Yansimasi

Sosyal medya, kiiresel diizeyde artan rekabetin ve hareketliligin ortasinda etkin bir sekilde
kendini gdsteren bir ara¢ haline gelmistir. Isletmelerin pazarlama calismalarindan marka
olusturmaya, tiiketici kitlesini miisteri kitlesine doniistiirme ¢abalarina kadar, sosyal medyanin
etkisi internet araciligiyla birgok alanda gdzlemlenmektedir. Internet altyapisinin siirekli
iyilestirilmesi ve internetin kolayca erisilebilir olmasi sayesinde birgok faaliyet aktif olarak
internet tizerinden gerceklestirilmektedir. Geleneksel olarak yapilan isler, dijital bir hale gelmis
ve dijital ticaret, online bankacilik islemleri, ¢esitli hizmetlerin online olarak sunulmasi gibi
faaliyetler artik mobil cihazlarla ve cografi smirlart asarak gergeklestirilebilmektedir.
Bostanci'nin ifadesiyle, “giinliilk yasamda sik¢a gerceklesen faaliyetlerin internet araciligiyla
yapilabilecegi yeni bir yasam bicimine dikkat etmek” dnemli bir noktadir (Bostanci, 2015, s.50).

Glinlimiizde neredeyse her evde internet baglantisi bulunmaktadir. Internet, iletisim kurma imkant
tanidig1 gibi bireyleri sadece aile ve arkadaslariyla degil, is yerleriyle de baglanti iginde
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tutmaktadir. internet kullanimi 6nceden gengler arasinda daha yogun olsa da giiniimiizde orta yas
ve orta yas Uistii bireylerin de etkin bir sekilde interneti kullandig1 gézlemlenmektedir.

Internet, mesafeleri ortadan kaldirarak sosyal iliskilerin kurulmasina olanak saglamaktadir. Ayni
zamanda internet, yabanci kisiler arasinda gergek veya yapay arkadasliklar kurulmasina olanak
tamimaktadir. Ancak, bazi elestirmenlere gore, internet yiiz yiize iletisimin ¢ekiciligini azaltmakta
ve karsilikl etkilesimin giiciinii zayiflatmaktadir. Kirel ve arkadaglarinin (2004) arastirmasina
gore, yogun internet kullanimi aile ile iletisimi azaltmakta, ¢evredeki arkadaslarla birlikteligi
azaltmakta, yalnizlig1 artirmakta ve depresyona neden olabilmektedir.

Internetin bireylerin i¢ diinyasina ve aile-cevre iliskilerine etkisinin yani sira, is diinyasinda da
piyasa kullaniminda etkileri bulunmaktadir. Internetin yasanu etkiledigi gibi, kullanim cesitliligi
ve etkileri agisindan da gesitlenmektedir. Giimiis, Glingor ve Bilim'in yaptig1 bir arastirmaya gore,
internet kullanimi1 giderek artmis ve bu kullanimin %98.4'1 evden, %23.8'1 okul ve isten, %19.0'1
internet Kafelerden ve %2.4'i cep telefonlar: iizerinden (3G, WIFI) gerceklesmistir. internet
baglanma siklig1 incelendiginde, giin boyunca %45.2, her giin bir kez %31.0 ve giinde birka¢ kez
%23.8 oraninda oldugu gézlemlenmistir (Glimiis vd., 2014).

Sosyal medya, teknolojinin gelisimi icinde dnemli bir gelisme olarak one ¢ikmaktadir. internetin
evrimiyle baglayan Web 1.0 donemi, daha sonra Web 2.0 olarak adlandirilmig ve kullanicilarin
kendi igeriklerini paylagmalarina ve mevcut igerik iizerinde kontrol sahibi olmalarina olanak
tanimustir. Geng'in (2010) ifadesiyle, “2000'lerin ilk yillarinda kullanilmaya baslanan ve 2004'te
Web 2.0 adim1 alan geligsmeler sayesinde internet kullanicilari, kendilerine ait igerikleri kolayca
internette paylagsmaya ve mevcut igerik tizerinde de yetki sahibi olmaya baslamistir” (s.486). Web
2.0, sinirsiz bilgi iiretimi ve erisimine olanak taniyarak, sinirli bilgi paylasiminin yerine getirdigi
sinirsiz bilgi tiretimi ve paylasimi ile dikkat ¢ekmistir. Web 3.0, semantik web ve yapay zekaya
odaklanmistir, Web 4.0 ise tamamen yapay zekanin hakim oldugu, ger¢ek diinyanin internete ve
bilgisayara tagindig1 bir sistem olarak ongoriilmektedir (Gezgin, 2018).

Sosyal medya, bir¢ok farkli kullanim amacina hizmet etmekle birlikte, bu amaglar kisilerin
ozelliklerine gore degismektedir. Ilgi, tatmin ve doyum, kisileri memnun eden alana bagl olarak
farklilik gosterdigi icin sosyal medya kullamimi da bu yonde sekillenmektedir. Sosyal medya,
bazilar1 i¢in bir kagis alani olabilirken, digerleri icin yeni sosyal c¢evrelere agilma ve izleyici
kitlesini genisleterek takipgi sayisini artirma araci olarak goriilmektedir.

Sosyal medya aglari, internetin temel rol oynadigi bir yapiya sahiptir. Cevrimi¢i sosyal aglardaki
artig, bireyleri, bilgi, duygu ve diislincelerini paylasmak i¢in bir araya getirir. Sosyal medya,
internet {izerinden icerik iiretmeye ve paylasmaya olanak taniyan etkilesimli bir yapiya sahiptir
(Oziipek, 2018).

Sosyal medyanin medya sektoriindeki iiretici ve tiiketici hareketlerini etkileyen stratejik bir
pazarlama kanali oldugu giiniimiizde giderek daha fazla kabul gérmektedir. Sosyal medya, reklam
iletigimi ¢aligmalarimi igerir ve sosyal medya aglarindaki kullanici sayisinin artmasi ve bu
kullanicilar hakkinda saglanan bilgi artisi, bu aglarin pazarlama giiciinii artirmistir. Bu nedenle
isletmeler i¢in sosyal medyada reklam yapmak kaginilmaz hale gelmistir (Sengiil, 2017). Sosyal
medya pazarlamasi, igletmelerin birgok platformda varlik gostermelerine, kendilerini
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tanitmalarina ve satis marjlarini yiikselterek hedef kitleleri ile baglarini gii¢lendirmelerine olanak
tanir.

fletisim teknolojilerindeki gelismelerle birlikte, bireyler ve kurumlar, sosyal medyanin bazi
etkinliklerinin farkinda olabilirken, diger etkinliklerin farkinda olmayabilirler. Bu farkindalik
eksikligi, ilgisizlige ve belirli olaylarin gdzden kacgirilmasina yol agar. Kacirilan olaylar ve
mesajlar, bireyleri yeni iletisim portallarina yonlendirir. Bu portallar, kisilere ve kurumlara farkli
kiiltiirler, anlayislar, diisiinceler, fikirler ve bilgi akislar1 sunar. Sosyal medya ile iletisim aglari,
kisileri ve kurumlar1 biiyiik degisimlere siirtikler, yasam tarzlarini ve is yapma sekillerini dnemli
Olciide etkiler.

Glinlimiiz ¢ocuklari, dijital diinya cocuklar1 olarak tanimlanabilir ve bu c¢ocuklar sasirtici bir
sekilde dijital diinyaya hizli bir sekilde uyum saglarlar. Anne karnindan itibaren 6grenmeye
bagslarlar ve dijital deneyimleri bilingli bir sekilde kullanma egilimindedirler.

Sosyal medyanin etkisi, iligkilere olan etkisiyle birlikte, isletmelerin pazarlama stratejilerindeki
evrimle de gozlemlenmektedir. Bu dinamik ortam, bireylerin ve kurumlarin iletisim bigimlerini
ve tiiketici aligkanliklarini siirekli olarak degistirmektedir. Sosyal medyanin gelecekteki evrimi,
teknolojik gelismelerle birlikte, sosyal, kiiltiirel, psikolojik ve ekonomik alanlarda daha fazla etki
yaratmaya devam edecektir.

2. SOSYAL MEDYA VE DEGISIiM

Medya, internet araciligiyla ugsuz bucaksiz giiciinii toplumlara yayarak iletilmek istenen haberin
tiirlinden bagimsiz olarak genis kitlelere ayni anda ulasma yetenegine sahiptir. Bu kitlelerin
degerleri, tutumlari, davraniglari, bakis agilar1 ve diisiince sekilleri ne olursa olsun, ayni ileti genis
bir alanda duyurulmus olur. Bu iletiler, kiiltiirel degerlerin derinlesmesine katki saglayabilecegi
gibi, ayn1 zamanda kiiltiirel degerlerden soyutlanmaya da neden olabilir. Bu noktada medyanin
giicli, sadece bireyler iizerinde degil, ayni zamanda toplumlar tizerinde de etkisini géstermektedir.

Uluslararas1 medya, diinya genelindeki haberlere, bilimsel ¢aligmalara, buluslara, yeniliklere ve
diinyanin herhangi bir yerinde gergeklesen olaylara aracilik ederek kiiresel bilgilendirme
saglamaktadir. Uluslararast medya, diinya devletlerinin ortak kamuoyu bilinci ve yardimlagma
duygularinin gelismesine katkida bulunarak ortak kiiltiirlerin ve milletlerin bir araya gelmesine
olanak tanimakta, bu birlikteliklerin konusulabilmesi, uzlasilabilemesi veya ayrisabilmesine
zemin olusturmaktadir (Alav, 2020).

Internetin yasama girmesi, medyanim iletisim araglar1 olan cep telefonlari, bilgisayarlar gibi
araglarla internet tlizerinden yayilmasini saglayarak kiiresel hareketliligi beraberinde getirmistir.
Bu siireg, dijital ortamlar1 kaplayan sosyal medyanin, geleneksel medyay1 arka plana itmesine
neden olmustur. Sosyal medya, kullanicilarin ag teknolojilerini kullanarak etkilesimde bulundugu
bir platformu temsil eder. Sosyal medya, sadece teknolojik bir igerige sahip olmanin Gtesinde,
bireyleri ve toplumlar1 sosyal ve kiiltiirel diizeyde etkileyen bir yapidir. Boyd'un (2008) ifadesiyle,
sosyal medya kavrami, yeni iletisim ortamlarinin yarattig1 ag teknolojileri i¢in gelistirilmis bir
tanimdan daha fazlasini igerir. Sosyallik ve medya kavramlari birbirinden ayrilamaz bir sekilde
i¢ igedir. Glinlimiizde her yas grubundan kullanici, sosyal medyadan bilgi edinebilir, ¢evrimici
ortamlarda bulunabilir, bireysel mesajlarini ve ¢esitli paylasimlarini yapabilir, elektronik olarak
iletisim kurabilir.
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Sosyal medyanin teknolojik icerigi her gegen giin gelisirken, sosyal medya ayni1 zamanda bireyleri
ve toplumlar1 etkileyen sosyolojik etkilerle de doludur. Bu platformlar, bireylerin ve toplumlarin
yagsam tarzlarin1 tamamen degistirmis, kullanildig1 sosyal aglar bireyler ve toplumlar tizerinde
sinirlart zorlayan bir etki giiciine sahip olmustur. Sosyal medyanin en popiiler platformlari
arasinda Facebook, Instagram, Twitter, LinkedIn, Youtube gibi aglar bulunmaktadir. Bu
platformlar, insan yasaminin her anin1 kaplayarak duygulari, diisiinceleri ve hareketleri igine alan
etkilesimli bir yap1 sunmaktadir. Sosyal medya, ayn1 anda farkli mesajlar1 alabilme ve kisisel
tepkilerle bu mesajlara yanit verebilme 6zelligi ile interaktif iletisimi destekler.

Medyanin evrimi ve internetin etkisiyle, geleneksel medyanin yani sira sosyal medya da egitimde
onemli bir degisimi beraberinde getirmistir. Sosyal medya, 6grencilerin ve 6gretmenlerin bilgiye
erisimini kolaylastirirken, egitim materyallerini paylasma, etkilesimli 6grenme ortamlari
olugturma ve kiiresel diizeyde o6grenci topluluklari kurma imkani sunmaktadir. Bu sayede
egitimde sinirlar1 asan, yenilik¢i ve katilimei bir yaklasim benimsenmistir.

2.1. Sosyal Medya Gelisim Siireci ve Egitime Yansimalar

lletisim teknolojilerinin gelisimi ve iletisim sekillerindeki degisiklikler diinyay1 biitiinlestirmistir.
Iletisim teknolojilerinin medya calismalar1 {izerindeki etkisine bakildiginda, gelisen iletisim
teknolojilerinin genel olarak herkesi etkiledigi soylenebilir. Bireyler, topluluklar ve toplumlar
olsun, gelisen iletisim teknolojileri, aligkanliklari degistirmis ve istenilen yonde hareket
edilmesini fark ettirmeden zorunlu kilmustir. fletisim teknolojilerinin gelisimiyle birlikte medya
ve iletisim sistemi hiz kazanarak, daha genis kitlelere daha hizli ulasimla imkan saglamigtir. Bu
da iletisimde kiiresellesme kavramini ortaya ¢ikarmistir.

Cok uluslu medya kuruluslar1 ile toplumlararasi engelleri ortadan kaldirma ¢aligmalar1 oldugu
bilinmektedir. Toplumlarin kendi iglerinde yaptiklari uygulamalar diginda diinya genelinde
kiiresellesmenin gelismesi i¢in ortam ve kosullari diizenleyen bazi uluslararasi kuruluglar da
kiiresel medyanin Oniinii agacak caligmalar yapmislardir (Sayilgan, 2008). Bu kiiresel medya
diizeninin egitim lizerindeki etkisi 6nemlidir. Egitim kurumlari, bu hizli iletisim ortaminda bilgiye
daha hizli erisim saglama ve Ogrencileri kiiresel olaylarla daha yakindan bulusturma sansina
sahiptir. Ogrenciler, uluslararas1 medya aracilifiyla diinyadaki gesitli kiiltiirleri ve olaylar1 daha
yakindan takip edebilir, farkli perspektifleri anlama sansina sahip olabilir. Egitimde kiiresellesme,
ogrencilere sadece kendi yerel perspektifleri degil, ayn1 zamanda kiiresel bir bakis agisini
benimseme firsati sunabilir. Kiiresellesme siirecinde medyanin, egitim sistemlerini olumlu veya
olumsuz etkileyebilecegi unutulmamahidir. Kiiltiirel degerlerin kiiresel bir platformda
paylasilmasi ve 6grenilmesi, egitimde ¢esitliligin artmasina ve 6grencilerin kiiltiirel agidan daha
zengin bir deneyime sahip olmalarima katkida bulunabilir. Ancak ayni zamanda, kiiresel
medyanin etkisiyle yerel kiiltiirlerin erozyona ugramasi ve 6zgiinliiklerini kaybetmeleri riski de
vardir.

Kiiresellesme siirecinde medya her seyin yiiksek degere endekslendigi bir pazar haline gelmis
olmasindan dolay1 elestirel bir bakis acist almistir. Bu 6zelliginden dolayr medyanin pazar
ekonomisinin tiim &zelliklerini tasidigi vurgulanmugtir. BOylece medyanin kiiresellesme
stirecinde tretimde etkin rol oynadig: ifade edilmistir. Medyanin sermaye sahiplerinin elinde
olmasi, haber ve bilginin kontrol edilerek verilmesi anlamina gelmektedir (Aziz ve Sungur, 2014).
Gunimiizde gelisen iletisim teknolojileri toplumlar arasi giiglii aglarin kurulmasini saglamustir.
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Ekonomiden, kiiltiire, siyasetten, sosyal alana kadar hakim olan bir aglar biitiinii olusturulmustur.
Amag genis kitlelere ulasabilmektir. Egitim sistemleri, kiiresel medyanin etkisiyle daha fazla
Ogrenciye ulagsma ve egitim materyallerini kiiresel bir perspektifle paylasma firsatina sahiptir.
Ancak medyanin ekonomik faktorlere dayali yapisi, egitim igeriginin sekillenmesinde ticari
etkilerin artmasina yol agabilir. Egitim kurumlari, bu ticari etkilerle basa ¢ikarken 6grencilere
Ozgilin, kiiltiirel acidan zengin ve elestirel diisiinceyi tesvik eden bir egitim sunma sorumlulugunu
tagimalidir.

Bireylerin ve toplumlarin yasam bigimlerini belirlemede medyanin 6nemli bir rolii vardir.
Gezgin’in (2018) de ifade ettigi gibi “bireylere yasam ve davranig bigimi sunan medyadan kiiltiirel
baglamda toplum da etkilenmektedir. Ornegin; giindelik hayatin énemli bir unsuru ve insanin
temel ihtiyaclarindan biri olan yeme-igme konusunda topluma gereken aliskanliklar1 gelisen
teknolojiler ile birlikte medya kazandirmaktadir” (s.96). Bu baglamda egitim, bireylere sadece
akademik bilgi saglamakla kalmayip, ayn1 zamanda onlar1 ¢esitli kiiltiirlerle tanistirma ve kiiltiirel
anlayislarimi gelistirme gorevini iistlenmelidir (Crook, 2013). Medyanin etkisiyle, egitimde
kiiltiirel cesitlilik ve kiiltiirler arasi anlayis 6nemli bir rol oynamalidir. Egitim kurumlari,
ogrencilere farkl: kiiltiirleri anlama ve degerlendirme becerileri kazandirmak i¢in ¢esitli 6§renim
materyalleri ve etkinlikler sunmalidir.

Medyada ortaya konan metin veya haberler, bireylerin toplumsal ve bireysel algilarina gore
hazirlanip verilmektedir. Yaratilmak istenen algi, olusturulmak istenen yargi hedef kitlenin hassas
oldugu noktadan hazirlanmakta ve bunun diger topluluklara veya Kkiiltiirlere ulagimi
saglanmaktadir. Ozellikle sosyal medya aracilig ile verilmek istenen mesaj kolaylikla iletilmekte
ve mesaj1 olusturan kodlarla kisiler veya topluluklar etki altina alinabilmektedirler. Giiniimiizde
kiiltiirler, radyo, televizyon, gazete ile degil tamamen sosyal medya ile sekillenmektedir. Sosyal
medyada {iretilen ideoloji ve diislince sunug bicimleri izleyici kitlesini etkilemekte ve diislince
sistemlerini istemsiz bir sekilde doniistiirmektedir. Strateji mi kiiltiirli yoksa Kiiltiir mii stratejiyi
belirler sorusu karsisinda verilecek yanit, kiiltiiriin stratejiyi belirledigi iken, sosyal medya ile
olusturulan strateji kiiltiirii etkiler denebilir. Giicliniin bu denli 6nemli oldugu sosyal medyanin
kullanim1 da kiiresellesme boyutunda o denli 6nemli bir yer tutmaktadir. Bu Onem
disiiniildiigiinde, egitim, 6grencilere medya mesajlarini elestirel bir bakis agisiyla degerlendirme
becerisi kazandirmalidir (Luckin vd., 2012). Medyanin kiiltiirleri nasil etkiledigi ve ideolojileri
nasil sekillendirdigi konulari, egitim miifredatinda daha belirgin bir yer bulmalidir. Ogrencilere
medya okur-yazarligi Ogretilerek, onlarin medya mesajlarina daha bilingli bir sekilde
yaklagmalar1 saglanmalidir.

Genel olarak kiiltiirlere bakildiginda temel baz1 yapisal 6zellikler tagidiklar1 goriiliir. Bu 6zellikler
irdelendikce topluma ait kiiltiiriin islevi ve niteligi ortaya ¢ikar. iletisim araglarinin gelisimi kadar
hizli olmasa da zaman igerisinde kiiltiirlerin degistigi sdylenebilir. Haviland’in (2004) da belirttigi
gibi “degisim; ¢evre krizleri, yabanci istilasi, kiltiir icerisinde davramis ve degerlerin
farklilasmastyla meydana gelir” (5.84). “Insan etkinlikleri sonucunda kiiltiir olusurken ayn1 anda
kiiltiir de insan etkinliklerinin olusumunda etkilidir” (Barlowen, 2001, s.2). Bu ifadeden yola
cikarak yerytiziindeki en akilli canli varlik olan insanin gelistirdigi iletisim teknolojileri sayesinde
kiiltiirel degerler etkilenmekte ve insan etkinliklerinin bu etki yoniinde gerceklestigi
sOylenebilmektedir. Egitim de Ogrencilere kiiltiirlerin degisimine ve evrimine dair bilgiler
sunarak, onlar farkl kiiltiirlere kars1 anlayisl kilmalidir. Ayn1 zamanda, iletisim teknolojilerinin

49



A Journal of Advancements in Education

Edudvance Yil: 2024 Vol: 2(1)

kiiltiirlere olan etkilerini inceleyen dersler araciligiyla 6grencilere bu konuda kapsamli bir bakis
agis1 kazandirmalidir.

Kiiresellesme ile diinyanin biiyiik bir boliimiinde kiiltiirlerin birbirine yaklastig1 ve etkilendigi
goriilebilmektedir. Kiiltiirlerin birbirinden etkilendigi giiniimiizde kiiresel kiiltiir diigiincesi ortaya
cikmaktadir. Kiiresellesme ile kiiltiirlerin etkilesimi dolayisi ile de etki alanimi giiclii tutan
kiiltiirtin hakimiyeti goriilebilmektedir. “Ayriliklar, benzerlikler ve farkliliklar daha goriiniir hale
geliyor. Bu siirecte, insanligin kiiltiirel ortak zemininin giiclenmesi, imkan dahiline girmektedir”
(Aydin vd., 2002, s. 21). Bu siire¢ dahilinde, egitim, kiiresellesme siirecinde 6grencilere kiiltiirler
arasi iletigimi ve etkilesimi anlama becerilerini gelistirmeleri i¢in firsatlar sunmalidir (Crook,
2013). Kiiltiirler aras1 egitim programlari, 6grencilerin farkli kiiltiirleri degerlendirme, anlama ve
bu kiiltiirlerle etkilesime ge¢cme konusundaki yeteneklerini giiclendirebilir. Ayni zamanda,
ogrencilere kiiresel sorunlara karsi duyarlilik kazandirmak igin kiiltiirler arasi is birligi ve anlayist
tesvik eden etkinliklere odaklanilmalidir.

Teknolojinin gelisip, giiclenmesi ile bilgi liretimi ve dagitimi da giiclenmis, iletisimin kiiresel
olarak kurulup yasandig1 bir diinya gézlenmeye baslamistir. Medya, sosyal medya olarak 6n plana
¢ikmis ve popiiler kiiltiir olugsmustur. Yildiz’in (2005) da vurguladigr gibi “popiiler kiiltiiriin
yayginlasmasiyla birlikte ortak zevkler ortaya cikti. Iletisim araglari sayesinde 6zellikle farkl yas
grubuna dahil kesimler ayni dizileri, ayni filmleri, ayn1 haberleri seyredip diinyalarin
benzesmesinin ve aradaki iletisim ugurumunun yok olmasinin sosyal diinyalar1 hemen hemen
ayn1 olmaktadir” (s.139). Egitim, popiiler kiiltiiriin etkilerini degerlendirme ve 6grencilere medya
tarafindan sekillendirilen popiiler kiiltliriin etkilerini anlama konularinda icerik saglamalidir
(Crook, 2013; Yang vd., 2014). Medyanin etkisi altinda ortak bir kiiltiir olusumuna kars elestirel
bir biling gelistirmek, 6grencilere kendi degerlerini sorgulama yetenegi kazandirabilir. Ayrica,
egitim kurumlar1 6grencilere medyanin popiiler kiiltiir olusumundaki roliinii anlamalar1 igin
elestirel diislince becerilerini 6gretebilir.

Gelisen iletisim teknolojileri, medyanin kiiresel etkilesimini ve kiiltlirler aras1 baglantilar1 daha
da artirmistir. Bu durum, bireylerin ve toplumlarin yasam bigimlerini etkilemis, kiiltiirel
cesitlilikle birlikte kiiresel bir biling olusturmustur. Egitim, bu degisen dinamiklere ayak
uydurarak 6grencilere kiiltiirler aras1 anlayis, elestirel medya okur-yazarligi ve kiiresel sorunlara
duyarlilik kazandirmalidir. Kiiresel medya, bilgiye erisimi kolaylastirsa da, egitim sistemi bu
bilgileri degerlendirmek, sorgulamak ve etkili bir sekilde kullanmak i¢in 6grencilere rehberlik
etmelidir. Boylece, kiiresel medyanin etkilerini anlamak ve bu etkilerle basa ¢ikabilmek icin
donaniml bireyler yetistirilebilir.

3. EGITIMDE KURESELLESME VE DiJITALLESMENIN iZDUSUMLERI

Son yillarda hizla degisen ve gelisen bir diinyada, egitim siiregleri ve 6gretmenlerin rolii de nemli
bir degisim ve doniisiim siireci ge¢irmistir. Bu siireg, teknolojinin gelisimi, kiiresellesme ve
dijitallesme gibi faktorlerin etkisiyle sekillenmis, bireylerin, gruplarin ve toplumlarin yagam
bicimini derinden etkilemistir. Bu baglamda, egitim siiregleri ve dgretmenlerin islevleri, bu hizl
degisime ayak uydurarak kendi dinamiklerini yeniden sekillendirmek durumundadir. Ozellikle
kiiresellesme kavraminin 6n plana ¢ikmasi, toplumlarin birbirinden etkilenmeye baslamasi ve
ortak baglar olusturmasiyla birlikte, egitim siireglerinde de cesitli degisikliklere neden olmustur.
Gezgin ve Irali'min (2017) ¢alismalarinda belirttigi gibi, kiiresellesme toplumlarin sinirlarini

50



A Journal of Advancements in Education

Edudvance Yil: 2024 Vol: 2(1)

asarak uluslararasi bir boyuta ulagsmayi ifade eder. Bu durum, egitimde yerel unsurlarin
uluslararasi diizeye tasinmasi, kiiltiirler arasi etkilesimin artmasi anlamina gelir.

Mengii (2012), kiiresellesme ile ekonomi, politika, sosyal medya ve internetin birbirleriyle
iligkisini degerlendirirken, kiiresellesme ideolojisinin teknolojiyi gelistirme, bireyleri kontrol
etme ve manipiile etme gibi benzerlikler tagidigini belirtmistir. Bu noktada, 6gretmenlerin dijital
becerilere sahip olmalar1 ve &grencilere bu konuda rehberlik etmeleri, egitimde kiiresel
perspektifin 6nemini vurgular.

Gilinlimiizde sosyal medya ve internet, insanlar arasindaki iligkileri ve bilgi paylasimini dnemli
oOlciide etkilemistir. Isik'in (2014) belirttigi gibi, iletisim aglarinin merkezilesmesi, ortak tiiketim
ve eglence normlarini olusturmustur. Bu durum, egitimde de iletisimin dnemli bir unsuru haline
gelmis, 6grenci ve 6gretmen arasindaki etkilesimi artirmstir.

Dijitallesmenin kiiresel capta ortak aglarla gerceklesmesi, iletisimin kiiresel yayilimini saglamig
ve medyanin 0n plana ¢ikmasina neden olmustur. Medya, sosyal aglarda one ¢iktik¢a kullanilan
dil ve mesajlar da daha fazla 6nem kazanmistir. Koksal'mm (2003) belirttigi gibi, dil, toplumsal
kurumlar arasinda ayricalikli bir yere sahiptir ve kiiltiiriin iletisimdeki roliinii anlatmak i¢in hayati
Ooneme sahiptir.

Kiiresellesme, kiiltiir, dil ve toplum ile iliskilidir. Kiiltiir, bir toplumda gegerliligi olan dil, duygu,
diisiince, inang, sanat ve yasayis Ogelerini kapsar (Turan, 2003). Bu baglamda, 6gretmenler
kiiresellesmenin etkisi altinda kalan 6grencilere kiiltiirel farkliliklar1 anlama ve degerlendirme
becerileri kazandirmak amaciyla egitim vermelidirler. Dijitallesme ve kiiresellesmenin toplumlari
daha seffaf hale getirmesi, degerlerin paylasilmasini kolaylastirmis ve toplumlari birbirine daha
fazla yaklastirmigtir. Ancak, bu siirecte ortaya c¢ikan bir¢ok faktor, Ogretmenlerin egitim
yaklagimlarin1 ve metotlarin1 gézden gecirmelerini gerektirebilir. Egitim siireclerinde kiiltiirler
arasi etkilesimi artirmak ve 6grencileri kiiresel vatandaslar olarak yetistirmek, 6gretmenlerin
onemli bir sorumlulugudur.

Teknolojinin gelisimi ile birlikte, medya ve iletisim alanindaki degisiklikler de dikkate
almmalidir. Yeni medya, dijitallesme ve iletisim teknolojileri, dgrencilere farkli bir 6grenme
ortam1 sunmaktadir. Bu nedenle, 6gretmenlerin dijital araglar etkili bir sekilde kullanabilmeleri
ve 0grencilere bu teknolojileri 6gretebilmeleri 6nemlidir (Luckin vd., 2012).

Sonug olarak, egitim siiregleri ve 6gretmenlerin islevleri, kiiresellesme ve dijitallesmenin etkisi
altinda siirekli olarak evrim gecirmektedir. Ogretmenler, 6grencilere kiiresel diinyada etkili
iletisim kurma, kiiltiirler aras1 anlayis gelistirme ve teknolojiyi etkili bir sekilde kullanma
becerilerini kazandirmak igin ¢aba gostermelidirler. Bu, sadece bilgi aktarimimi degil, ayni
zamanda dgrencilerin kiiresel sorunlara duyarli bireyler olarak yetismelerini saglamak adina da
onemlidir.

3.1. Sosyal Medyanin Egitim ve Ogretmen Islevlerine Etkisi: Degisen iletisim Dinamikleri

Sosyal medyada iletigim siireci, egitim siirecleri ve 6gretmenlerin isleri iizerinde agik, hizli, ve
karsilikl geri bildirim aligverisi agisindan 6nemli etkiler yaratmaktadir. Sosyal medyanin i¢inde
olup ayni zamanda disinda olabilme 6zelligi, Alav'in (2020) belirttigi gibi, sosyal medyanin bir
hibrit varlik oldugunu ortaya koymaktadir. Ozellikle egitim siireglerinde, dgretmenler sosyal
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medyay1 kullanarak 6grencilerle etkilesim kurabilir, anlik geri bildirim alabilir ve 6grencilerin
diisiince ve goriislerini paylagmalarini tegvik edebilirler.

Geleneksel medya ile sosyal medya arasindaki farkliliklar ele alindiginda, sosyal medyanin
mesajlar katilimci ve agik kaynakli bir yapida oldugu goriilmektedir. Bu durum, dgretmenlerin
Ogrencilere bilgi aktariminda etkilesimi artirabilir. Egitim siireclerinde, 6grencilere yonlendirici
ve etkilesimli mesajlar vermek, sosyal medyanin katilimci yapisindan faydalanabilir. Bu ayni1
zamanda &grencilerin bilingaltina etki eden geleneksel medya yerine daha etkilesimli bir 6grenme
deneyimi sunabilir.

Toplumsal yap1 icindeki degisimlerin bireyden baslayarak genel bir etki yaratmasi, egitim
siiregleri ve dgretmenlerin rolii iizerinde de etkili olabilir. Ogrencilerin sosyal medya aracilityla
bilgiye ulagma hiz1 ve icerikleri paylagsma yetenekleri, 6gretmenlerin ders igerigini daha ¢ekici ve
ogrenci odakli hale getirmelerine olanak tanir.

Sosyal medyanin bireyler ve topluluklar iizerindeki etkisinin, egitim siireglerine ve 6gretmenlerin
islevlerine etki ettigi diisiiniildiigiinde, egitimcilerin bu platformlar etkili bir sekilde kullanmas1
onem kazanmaktadir. Ogretmenler, sosyal medyayr smif ici etkilesimi artirmak, 6grencileri
desteklemek ve egitim materyallerini paylagmak i¢in kullanabilirler.

Sosyal medyanin kiiresel erigim giicii, egitim siire¢lerindeki sinirlar1 ortadan kaldirabilir ve
ogrencilere farkli kiiltiirleri, diisiince sistemlerini tanima firsati sunabilir. Bu da 6grencilerin
kiiresel perspektif kazanmalarina yardimei olabilir.

Sosyal medyanin toplumsal yapimin sekillenmesindeki rolii degerlendirildiginde, egitimcilerin
Ogrencilere sosyal sorumluluk, cesitlilik ve kiiltiirel anlayis konularinda rehberlik etmeleri
onemlidir. Bu, 6grencilerin sosyal medyay1 olumlu bir sekilde kullanmalarina ve toplumlarina
daha duyarl bireyler olmalarina katki saglar (Crook, 2013).

Sosyal medya, egitim siirecleri ve 6gretmenlerin iglevleri agisindan olduk¢a 6nemli bir aragtir.
Kisiler arasindaki etkilesim, sosyal medyanin sundugu iki yonlii iletisimde gonderici ve alicilar
arasinda gerceklesir. Ogretmenler, bu etkilesimden yararlanarak Ogrencilerle daha etkin bir
iletisim kurabilir ve egitim materyallerini sosyal medya araciligiyla paylasabilirler (Luckin vd.,
2012). Ozellikle egitim siireclerinde dgrenci katilimini tesvik etmek ve ders materyallerini daha
¢ekici hale getirmek adina sosyal medya platformlari etkili birer arag olarak kullanilabilir.

Sosyal medyada iletilen mesajlarin kodlanmasi ve hedef kitleye ulagtirilmasi Gnemlidir.
Ogretmenler, ders icerigini sosyal medya iizerinden dgrencilere aktarirken, igerigi 6grencilerin
anlayabilecegi bir dilde sunmali ve etkili gorsel materyallerle desteklemelidir. Ayrica,
Ogretmenlerin egitim siireclerinde Ogrencilerle etkilesimde bulunmalar1 ve 6grenci katilimini
artirmalari, sosyal medyanin egitimdeki roliinii daha da giiglendirebilir.

Sosyal medyanin propaganda amach kullanimlart da dikkate alindiginda, Ogretmenlerin
ogrencilere medya okuryazarligi konusunda rehberlik etmeleri énemlidir. Ogrencilerin sosyal
medyada karsilastiklar bilgileri elestirel bir bakis acisiyla degerlendirmeleri ve dogru kaynaklara
yonlendirilmeleri, egitim siireglerinin bir parcasi olabilir.
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Toplumsal yapidaki sosyal simflar ve kitleler, 6grenci gruplarmi da etkiler. Ogretmenler, sosyal
medyay1 kullanarak 6grenci gruplar1 arasinda baglantilar kurabilir ve egitim icerigini farkli sosyal
siiflara hitap edecek sekilde cesitlendirebilirler. Bu, egitim siireclerini daha kapsayici hale
getirerek Ogrencilere daha iyi ulasmay1 saglar. Sonug olarak, sosyal medya egitimde giiglii bir
aractir ve Ogretmenlerin bu platformlar1 etkili bir sekilde kullanmalari, 6grenci katilimini
artirabilir ve egitim siireclerini daha etkili kilabilir

4. SONUC

Sonug olarak, giiniimiizde sosyal medyanin etkisiyle birbirini tanimayan bireyler, farkli sinif,
kiiltiir, meslek ve yasam tarzlarindan gelen paylagimlar aracilifiyla sanal ortamda bir araya
gelmekte ve diisiince, fikir aligverisi yapabilmektedirler. Fiziksel birliktelikten daha az 6énemli
hale gelen bu durum, sosyal medyanin etkilesimi artiric1 ve birlestirici giiciinii vurgular. Kitlelerin
olusturulmasinda etkili olan sosyal etkilesimin, ortak hedeflere dayandig1 ve acik, aktif, dinamik
bir toplum yapisinin varligini gerektirdigi belirtilmektedir (Alav, 2020).

Teknolojik gelismelerle birlikte kitle iletisim araglarinin evrim gegirmesi, sosyal medyanin kisisel
ve toplumsal iletisimi bir araya getirerek kitleleri olusturmasina olanak tanimistir. Sosyal medya,
kisilerin sadece kendi toplumlarindan degil, farkli kiiltiirlerden de etkilenmelerine olanak
saglayarak toplumsal yapidaki degisimi tetiklemistir. Ancak, sosyal medya kullanim sikligiyla
dogru orantili olarak kisilerin ve toplumlarin birbirlerinden ne kadar etkilendikleri
gbzlemlenmektedir.

Medya ile kisiler arasinda olumlu bir iletisim ve karsilikli giiven oldugu siirece, sosyal medyanin
paylasimlar1 hizla genis kitlelere wulasabilmekte ve etkilesim yiiksek seviyelerde
gerceklesebilmektedir. Ancak, sosyal medyanin saglikli bir sekilde toplumsal yapiya katki
saglayabilmesi i¢in bireylerin kontrollii bir sekilde bu ortama uyum saglamasi 6nem arz
etmektedir. Kiiltiirleraras1 iletisimde ise sosyal medyanin mesajlarint dogru bir sekilde
yorumlayabilmesi ve etik kurallar ger¢evesinde iletisim kurabilmesi biiyiilk 6nem tagimaktadir
(Crook, 2013).

Alav'i belirttigi gibi, “Medya ve bireyler arasindaki etkilesim siireci, bilim ve bilgi toplumu olma
hedefine dogru karsilikli bir yonlendirme saglandigi miiddet¢e daha saglikli ve verimli bir iligki
olusturacaktir” (2020, s.75). Bu noktada, egitim siiregleri ve 6gretmenlerin rolii de 6n plana
cikmaktadir. Egitim, bireylerin sosyal medyay1 bilingli bir sekilde kullanabilmesi, etik degerleri
anlayabilmesi ve toplumsal etkilesimde dogru yonlendirilmesi igin kritik bir 6neme sahiptir
(Yang vd., 2014). Ogretmenler, dgrencilere medya okuryazarligi kazandirmak ve sosyal medya
etkilesimlerini degerlendirebilmeleri i¢in rehberlik etmekle sorumludur. Bu cercevede, egitim
stiregleri, sosyal medyanin toplumsal etkilerini sekillendirmede kilit bir role sahiptir.
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Ozet

Bu makale, Galileo geometrisi baglaminda mesafeyle ilgili kavramlar1 6gretmeye odaklanan bir miifredati sunmaktadir.
Birincil amag, 6grencilerin matematiksel anlayisini zenginlestirmek, biligsel ilgiyi tesvik etmek ve temel yeterliliklerin
gelisimini desteklemektir. Miifredatin merkezinde, mesafe kavramlarinin iki par¢ali dogasini vurgulayan Galileo
geometrisi yer almaktadir. Miifredatta, “adim” ve “arsin” gibi alisilmadik birimler, tarihi ve ¢agdas uzunluk dlgiimlerini
sergilemek ve dgrencileri farkli bakis acilarini takdir etmeye tesvik etmek i¢in kullanilmaktadir. Miifredat, Taskent'ten
Semerkant'a olan mesafeyi 6lgmek gibi ger¢ek diinya Ornekleri kullanarak mesafe kavramlarini tanitmaktadir.
Sehirleraras1 yolculuk planlamasi gibi pratik uygulamalar, bu birimlerin gilinlik senaryolardaki faydasini
vurgulamaktadir. Cagdas bilgi teknolojisi ve kodlama yontemleri, mesafe kavramlarinin ¢agdas baglamlardaki 6nemini
gdstermek igin entegre edilmistir. Miifredat, ileri diizey konulara girerek Minkowski geometrisini incelemekte ve Oklid
geometrisiyle karsilagtirmalar yapmaktadir. Pratik uygulama boliimleri, grencilerin anlayisini degerlendirmek igin
sorular icermektedir ve makalede sunulan tablo, miifredattaki bilgilerinin izlenmesini ve iyilestirilecek alanlarin
belirlenmesini kolaylastirmaktadir. Onerilen bagimsiz bir gérev, dgrencileri mesafeyle ilgili kavramlar hakkindaki
bilgilerini pekistirmeye tesvik etmektedir. Miifredat, is birlikli 6grenmeyi ve elestirel disiinmeyi vurgulayan bir
'Boomerang' yontemi ile sona ermektedir. Onerilen ek materyaller, tartigma gruplar1 ve atanan gérevlerin dgrencilerin
Galileo geometrisi ve uygulamalarina iligkin kavrayismi giliglendirecegi umulmaktadir. Gelecek g¢alismalarda, bu
miifredatin yalnizca Galileo geometrisinin temel yonlerini ele almakla kalmadig i¢in elestirel diistinmeyi, is birlik¢i
Ogrenmeyi ve geometrinin biitiinsel bir anlayigini da tegvik edip etmediginin arastirilmasi 6nerilmektedir.

Anahtar Kelimeler: Elestirel diisiinme, ger¢ek diinya uygulamalari, Galileo geometrisi, miifredat tasarimi, uzaklik
kavramlar:.
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Abstract

This article presents a curriculum focused on teaching distance concepts in the context of Galilean geometry. The
primary goal is to enhance students’ mathematical understanding, stimulate cognitive interest, and support the
development of core competencies. At the core of the curriculum is Galilean geometry, which emphasizes the two-part
nature of distance concepts. Unconventional units such as “step” and “cubit” are used throughout the curriculum to
showcase historical and contemporary length measurements and encourage students to appreciate different
perspectives. The curriculum introduces distance concepts using real-world examples, such as measuring the distance
from Tashkent to Samarkand. Practical applications, such as planning intercity trips, highlight the utility of these units
in everyday scenarios. Contemporary information technology and coding methods are integrated to demonstrate the
importance of distance concepts in contemporary contexts. The curriculum delves into advanced topics, examining
Minkowski geometry and making comparisons with Euclidean geometry. Practical application sections include
questions to assess students’ understanding, and the table presented in the article facilitates monitoring of their
knowledge across the curriculum and identifying areas for improvement. A proposed independent task encourages
students to consolidate their knowledge of distance-related concepts. The curriculum concludes with a ‘Boomerang’
method that emphasizes collaborative learning and critical thinking. It is hoped that the proposed supplementary
materials, discussion groups and assigned tasks will strengthen students’ understanding of Galilean geometry and its
applications. Future studies are recommended to investigate whether this curriculum not only addresses the
fundamental aspects of Galilean geometry but also encourages critical thinking, collaborative learning and a holistic
understanding of geometry.

Keywords: Critical thinking, curriculum design, distance concepts, Galilean geometry, real-world applications.

1. INTRODUCTION

In contemporary education, the pursuit of effective teaching methodologies that foster profound
conceptual understanding and engagement among students is an ongoing endeavor. Geometry, as
a fundamental branch of mathematics, often poses challenges for learners due to its abstract
nature. This paper explores the potential of collaborative learning, specifically employing the
“Boomerang” method, as a pedagogical tool to enhance the mastery of Galilean Geometry
concepts among secondary school students.

The geometry curriculum not only equips students with essential mathematical skills but also
cultivates critical thinking and problem-solving abilities. However, traditional instructional
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approaches may fall short in addressing the diverse learning needs and preferences of students.
Collaborative learning, characterized by active student interaction and shared responsibility for
learning outcomes, emerges as a promising alternative to conventional teaching methods.

“The Boomerang” method, a structured collaborative learning approach, is designed to promote
active participation, mutual support, and knowledge transfer among students. This study aims to
investigate the impact of this method on students' conceptual grasp of Galilean Geometry
principles and compare its effectiveness against traditional teaching methods. The findings
contribute valuable insights to the broader discourse on innovative pedagogical practices and their
role in shaping a more dynamic and engaging learning environment.

2. REVIEWED LITERATURE

Educational literature has witnessed a growing interest in collaborative learning as a means to
enhance student outcomes across various disciplines. Theoretical frameworks such as social
constructivism highlight the importance of social interaction and shared experiences in the
learning process (Vygotsky, 1978). Collaborative learning environments are believed to foster
active engagement, deeper understanding, and the development of interpersonal skills (Johnson
& Johnson, 1989).

In the specific context of geometry curriculum, studies have explored the efficacy of collaborative
learning in improving student performance and conceptual mastery. Artigbayev (2004)
emphasized the significance of integrating modern teaching methods to address the evolving
needs of students in geometry curriculum. “The Bumerang” method, as an innovative approach,
aligns with this objective by creating a structured yet dynamic platform for collaborative
exploration of geometric concepts.

Research by Khachaturyan (2005) delves into Galilean Geometry, highlighting its unique
principles and applications. However, the literature gap lies in the exploration of pedagogical
strategies tailored to optimize the understanding of these intricate concepts. This study addresses
this gap by focusing on the “Boomerang” method and its potential to enhance Galilean Geometry
comprehension.

We also want to mention the studies (Kurudirek & Akca, 2015; Kurudirek, 2022; Kurudirek,
2023) that have greatly assisted us in this matter. Especially, we have endeavored to progress in
the light of studies filled with teaching methods for non-Euclidean geometries to middle and high
school students and information about these interesting geometries.

In the realm of secondary education, Haydarov et al. (2019) emphasize the need for engaging and
effective teaching practices in geometry classrooms. Collaborative learning approaches have
shown promise in addressing this need by promoting active participation and a supportive
learning community.

In conclusion, this paper contributes to this body of literature by presenting empirical evidence
on the impact of “the Boomerang” method in a secondary school geometry setting.
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2.1. Enhancing Geometry Understanding

Extracurricular activities play a pivotal role in enriching students' mathematical experiences
beyond the confines of traditional classroom settings. These activities serve various educational
objectives, including broadening students' perspectives, fostering a deeper appreciation for
mathematics, nurturing cognitive interest, and honing practical application skills. This paragraph
explores how distance-related concepts can be effectively integrated into extracurricular activities
to achieve these educational goals.

In the realm of mathematics, understanding the significance of distance is foundational. An
engaging approach involves posing real-world questions such as “How far is it from Tashkent to
Samarkand?” Drawing inspiration from the article “Ancient Subject in a Modern Perspective”
(Artigbayev, 2004), this activity prompts students to explore the concept of distance in a straight
line. By replacing the cities with others, this exercise emphasizes that distance transcends mere
length, introducing students to historical units like “step,” “pace,” “span,” “foot,” and “ell.” This
historical context not only enriches their knowledge but also instills a sense of curiosity about
mathematical concepts.

Galilean geometry provides a fertile ground for optional activities aimed at enhancing students'
geometric perceptions and scientific engagement. One noteworthy aspect of Galilean geometry is
the dual nature of the distance concept. Practical examples, such as travel planning between cities,
vividly illustrate the utility of these distances in real-life scenarios. Explaining how a traveler
moves from one city to another highlights the intricacies of Galilean geometry, showcasing its
relevance beyond theoretical constructs. Introducing alternative city pairs further reinforces the
understanding that distance encompasses more than just length, fostering a non-traditional
perspective.

Incorporating historical units of measurement into the discussion, such as “step,” “pace,” “span,”
“foot,” and “ell,” not only connects students with the roots of measurement but also adds a layer
of historical intrigue to the subject. This multifaceted approach serves to deepen students' interest
in Galilean geometry and presents mathematical concepts within a broader historical and practical
context.

Once students grasp the fundamentals of distance in Galilean geometry through practical
examples, introducing the distance formula in Minkowski geometry becomes a compelling next
step. This advanced concept not only captivates students' interest but also aligns with modern
geometric theories, notably Einstein's theory of relativity. Encouraging independent study of the
distance formula empowers students to enhance their analytical skills and delve into the
fascinating intersection of geometry and relativity (Atanasyan, 2001).

These recommendations for incorporating distance-related concepts into extracurricular activities
not only provide a practical guide for optional sessions but also hold potential applicability in
general curriculum school mathematics classes. Emphasizing the diversity of the distance
concept, its deviation from conventional Euclidean geometry, and shedding light on the historical
origins of geometric concepts can stimulate students' curiosity, encourage further exploration, and
foster critical thinking skills. Participation in such facultative activities not only augments
mathematical knowledge but also nurtures students' logical thinking and critical reasoning
abilities.
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Overall, the literature review underscores the relevance of collaborative learning in geometry
curriculum and positions the “Boomerang” method as a novel intervention worthy of empirical
investigation. This research aims to build upon existing knowledge by providing empirical
insights into the effectiveness of this method in enhancing the mastery of Galilean Geometry
concepts among secondary school students.

3. METHODOLOGY
3.1. Research Design

The study adopts an experimental approach, employing a quasi-experimental design to assess the
effectiveness of the collaborative learning activity based on the “Boomerang” method. This
design allows for a comparison between the experimental group, participating in the collaborative
activity, and a control group undergoing traditional teaching methods (Ary et al., 2010;
Khoirunnisa & Cahyani, 2023).

3.2. Participants

48 students of the specialized school in the Paxtakor district, supervised by the educational
administration of the Jizzakh region, from primary to secondary curriculum.

The study involves 48 students of the specialized school in the Paxtakor district, supervised by
the educational administration of the Jizzakh region, from primary to secondary curriclum. The
participants are divided into two groups: the experimental group and the control group. Group
allocation is done randomly to ensure unbiased representation.

3.3. Activities, Materials and Instruments

For students participating in facultative activities, the teacher provides information about
distance-related concepts in Galilean geometry:

The distance between points A(x,,y,) and B(x,,y,) is calculated by the formula:

d =(x; —x1)% + (y2 — y1)? D

If d = @(4, B) isdefined, ¢ (4, B) is called the distance function. Since ¢(4, B) = ¢(B, A), the
distance function is symmetric (Kurudirek & Akca, 2015; Kurudirek, 2023). Now, let's assume
that we have a Cartesian coordinate system O’x’y’ in B plane under certain conditions. If we
consider the planes a and S as one plane, the following reflection can be established between the
Cartesian coordinate system in them, that is, between the coordinates of points corresponding to
each other:

f_{x’ =xcosa —ysina+a
“\y' =xsina+ycosa+b

)

If points A and B are reflected to points A" and B'in f reflection, it can be proved that the distance
(1) between them is @ (4, B) = @(A’, B"). From this, the length of the cross-section determined
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by equation (1), that is, the distance (2), is preserved in the reflection. So there is an isometry
between the planes. School geometry is a science that studies the properties of plane shapes (2)
preserved in reflection. Plane geometry (planimetry), which is usually studied at school, is called
Euclidean geometry.

For students to get acquainted with Galilean geometry, school mathematics classes should have
information about the plane coordinate system. So, we assume that the Oxy Cartesian coordinate
system is installed on the plane, and each point on the plane has its own pair of coordinates. We
determine the distance between two points on the plane in the following way.

We are given a plane and the Oxy coordinate system is set on it. In this case, any point of the
plane will have its own pair of (x,y) coordinates.

The length d of the line segment with its ends at points A(x4,y;) va B(x,,y,) is given by,
d = |x; — x|

If d = 0, namely x; = x, then the distance is given by,
d =y =yl

If we write this correspondence more precisely,

|y — x11, if x1 # X,

. 3
ly2 —v1l, if x4 =x; ®)

¢(A,B)=d={

This input quantity can be the distance between two points, since ¢(A4, B) = ¢(B,A). Now we
need to show that there exists a reflection that preserves this distance.

Hereby,

{x’=x+a

y'=h-x+y+b (4)

distance is maintained in reflection (3). Indeed, if in reflection (4) points A and B shift to points
A’ and B’ respectively then,

p(A",B") = |xz —xil =lxz +a— (1 + @)| = |x; — x;1| = (A, B)
If x; = x, then,
(A", B") = |lyz —y1l = lhxz + y2 + b — (hxy + y1 + b)| =
= |h(xy —x1) +y2 =1l = 1y2 =1l = 9(4,B)

In both cases, the distance between the corresponding points does not change. So, (4) is an action
to replace. As long as the distance entered in the plane (3) is preserved in the reflection (4). So
this is geometry. This resulting geometry is called Galilean geometry.
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In order to strengthen the concepts related to the learned distance, to determine to what extent the
learned knowledge has been mastered, at the end of the optional training, a handout will be
distributed to the students to fill in the table below with the help of insert technology.

To reinforce the concepts related to distance, as well as to assess the level of knowledge acquired,
additional materials are provided at the end of the facultative activity using the insert technology
(Kurudirek, 2022). A table is filled out by students to evaluate their understanding of distance-
related concepts. The table includes questions such as:

Concepts related to distance in Galilean geometry V + - ?

1. Do you know about the distance in Galilean geometry?

2. How many parts is the distance in Galilean geometry composed of and
why?

3. Do you have information about the concept of isometry?

4. Do you know the modern definition of the geometry discipline?

5. Can you provide a real-life example related to distance in Galilean
geometry?

6. Can you find the distance between points A(1, 0) and B(5, 8)?

7. Can you find the distance between points A(-5, 5) and B(-5, 10)?

8. Do you understand the representation of motion in Galilean geometry?

The symbols in the table indicate the following meanings:

(V) - I know.

(+) - New information for me.

(-) - I know but deny it.

(?) - Uncertain, ambiguous information.

The table above is presented to each student, and each student completes this table. The teacher
collects and analyzes these tables. As a result of the analysis, information about the extent to
which students have mastered these concepts is obtained. If the “I know” indicator in the results
table is lower than other indicators, in the next activity, it is definitely required to repeat and
consolidate the acquired knowledge.

To reinforce and consolidate the acquired knowledge, an activity based on the “Boomerang”
method can be organized as follows:

In the main part of the activity: Each group is given additional material (advisably, when forming
groups with 24 students, divide them into 4 groups. In each group, each student must be able to
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answer at least one question related to the “Insert” technique). They prepare in 10 minutes for the
questions in their supplementary material. In this case, each student who answered “I know” to at
least one guestion in the group should teach the concept to other members of the group.

Then, from the 1-numbered students of each group, another separate group is formed. Similarly,
groups are formed from 2-numbered students, 3-numbered students, and so on, until groups are
formed from 6-numbered students. Thus, a total of 6 new groups are formed.

Now, each student in the newly formed 6 groups discusses the above questions together. They are
given an additional 10 minutes for this.

After the specified time, each student from each group other than the 1-numbered students writes
down and protects the tasks on the board according to the teacher's recommendation. Other
students may ask questions.

e Supplementary Material: Tailored material related to Galilean Geometry is provided to
each group, consisting of challenging questions aligned with the curriculum.

e Questionnaires: Each student completes a pre-activity questionnaire to gauge their initial
understanding.

e Scoring Criteria: A detailed rubric is established to evaluate individual and group
performances during the collaborative learning activity.

e Reference Materials: EXxisting textbooks and academic resources on the subject matter
are referred to during the activity and as supplementary resources.

3.4. Procedure
The procedures followed were as the following step by step:

e Pre-Activity Assessment: Prior to the collaborative learning activity, a pre-activity
guestionnaire is administered to both groups to assess their baseline understanding of
Galilean Geometry concepts.

e Formation of Groups: In the experimental group, students are divided into smaller groups
of four based on the “Insert” technique. Each student in a group must have answered “I
know” to at least one question in the supplementary material.

e Collaborative Learning Activity: The “Boomerang” method is implemented, with each
group working collectively to prepare and discuss the supplementary material. This
involves peer teaching, knowledge reinforcement, and concept clarification within each
group.

e Post-Activity Assessment: After the collaborative learning activity, a post-activity
questionnaire is administered to both groups to evaluate the extent of concept mastery.

e Board Presentation: Each student, excluding the initial responders, presents and defends
the solutions on the board. Interaction is encouraged, allowing group members to ask
questions.

e Scoring and Evaluation: Performance is scored based on predetermined criteria,
considering individual and collaborative achievements. The rubric includes categories
such as completeness, correctness, and independence of responses.
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As an independent work for students, the following case assignment can be given as homework
to check the acquired knowledge about concepts related to distance in Galilean geometry:

Case 1:

Give us a uniqueness a, and let the Oxycoordinate-system be installed on it. In this case, any
point of uniqueness will have its own pair (x,y) coordinates.”

The length d of the line segment with its ends at points A(xq,y1) va B(x,,y,) is given by,

d = |x; — x|

If d = 0, namely x; = x, then the distance is given by,

d = |y, =yl
If we write this correspondence more precisely,

lxy — x4, if x1 # x;

. 3
ly2 —v1l, if x4 =x, )

oAB) =d =1

This input quantity can be the distance between two points, since ¢ (4, B) = ¢(B, A).

Case 1 assignment. Indicate the general and specific aspects of distance in Galilean geometry
compared to Euclidean geometry, considering the concept of distance in Galilean geometry.

Case 2:

Definition. Let's consider a set consisting of either finite or infinite elements, denoted as X. Let's
refer to its elements as points. Suppose a function ¢ (x, y) = k is given that assigns a real number
to each pair of elements x, y € X. If the function ¢ (x,y) satisfies the condition (x,y) = ¢(y, x),
we designate the real number k as the “distance” between points x, and y.

Now, let's assume we have another set Y. There exists a mapping f that associates elements of X
and Y in such a way that the distances between corresponding points are preserved, meaning,

o(x,y) = o(f (x), fF()).

Sets X and Y, equipped with such a matching, are referred to as isometric sets. We denote all sets
isometric to X as Y = IsomX. The contemporary description of geometry introduced by Thurston
is as follows:

Definition: A field of study that investigates properties related to sets (X, IsomX) is called
geometry.

Assignment: Demonstrate how the geometry being taught in school aligns with the definition
mentioned above.
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Table 1. Rubric

Criteria Score

if all the tasks in the questionnaire are complete and correctly solved, and full | 5 points
answers are given to the questions asked

if the tasks are completed correctly, partial shortcomings are present in the | 4 points
explanation, and full answers are given to the questions asked

if the tasks are completed with the help of others, difficulties in explaining are | 3 points
observed, and the answers to the questions asked are incomplete

if the tasks are completed with the help of others, difficulties in explaining are | 2 points
observed, and the answers to the questions asked are inadequate

if the tasks are completed with the help of others, assistance from group members | 1 point
is noted, and another group member helps to answer the questions

Additionally, an additional point is awarded to the student in the group who helped with the board
tasks to encourage involvement.

e Feedback and Homework Assignment: Feedback is provided, and participants are given
homework assignments to reinforce learning.

3.5. Data Analysis

Quantitative data collected from pre- and post-activity questionnaires are analyzed using
statistical methods to compare the improvement in understanding within the experimental and
control groups. Qualitative data from board presentations and interactions are analyzed to identify
collaborative learning dynamics, understanding transfer, and areas of improvement.

3.6. Ethical Considerations

Informed consent is obtained from participants. The anonymity and confidentiality of participants
are ensured. The study complies with ethical standards and guidelines of the Jizzakh region's
Department of Primary and Secondary Education for January 8, 2024, with serial number 01-16.

The methodology combines quantitative and qualitative approaches to comprehensively assess
the impact of the collaborative learning activity on enhancing concept mastery in Galilean
Geometry. The chosen design and instruments aim to provide valuable insights into the
effectiveness of the “Boomerang” method as an instructional strategy.
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4. FINDINGS

In the boomerang method, a higher degree of development in critical thinking, logic-based
reasoning, and presentation of evidence skills was identified among students in the experimental
group who were taught knowledge related to “Galilean geometry.” During the activities in the
experimental group, the teacher's active involvement in demonstrating acquired knowledge
through oral and written explanations, as well as developing skills in expression and
understanding during exercises, contributed to the students' increased ability to critically analyze.

The teaching method, in conjunction with the curriculum, allowed for the implementation of the
following series of curriculum tasks with a character of upbringing:

e Teamwork skills;

o Adaptability to interpersonal communication;

e Positivity;

e Cooperation;

e Respect for others' opinions;

e Activeness;

e Creative orientation in one's work;

e Self-evaluation.
This approach provided an opportunity for students to not only acquire subject-specific
knowledge but also to develop important personal and interpersonal skills.

4.1 Experimental Group Outcomes

The experimental group, immersed in the collaborative learning experience facilitated by the
“Boomerang” method, demonstrated a remarkable enhancement in overall performance compared
to their counterparts in the control group. Pre- and post-activity assessments unveiled a substantial
increase in the depth of comprehension regarding Galilean Geometry concepts.

Qualitative analysis of the collaborative learning sessions revealed intricate dynamics within the
experimental group. Peer teaching, active discussions, and collective problem-solving were
recurrent themes, underscoring a robust engagement with the subject matter. The collaborative
environment not only improved conceptual understanding but also fostered a sense of shared
responsibility for learning outcomes.

4.2 Control Group Comparisons

In contrast, the control group, exposed to conventional instructional methods, exhibited a
comparatively modest improvement. Traditional teaching approaches seemed less effective in
stimulating the same level of active participation, dynamic discussions, and mutual support
observed in the collaborative learning setting.

Members of the control group demonstrated a more restricted depth of understanding concerning
Galilean Geometry principles. The absence of collaborative activities appeared to impact their
ability to grasp intricate concepts comprehensively. This finding highlights the potential
limitations of traditional teaching methods in fostering a deep conceptual understanding.
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4.3. Participants’ Experiences

Theme 1. Positive Learning Experience: Qualitative feedback from participants in the
experimental group echoed a positive learning experience. Collaborative learning, as facilitated
by the “Boomerang” method, was perceived as enriching and engaging. Active interaction with
peers not only enhanced their understanding of the subject but also contributed to a more
enjoyable and interactive learning environment.

Theme 2. Increased Confidence: An interesting outcome was the reported increase in students'
confidence levels. Collaborative learning provides a supportive platform for students to express
their ideas and articulate complex concepts. The shared responsibility for group outcomes
appeared to contribute to a boost in self-assurance.

4.4. Comparative Analysis

The findings underscore the effectiveness of active participation and collaborative problem-
solving compared to more passive learning approaches. Collaborative learning methodologies,
particularly the “Boomerang” method, actively involve students in the learning process, fostering
a deeper conceptual grasp and higher-order thinking skills.

An intriguing observation was the higher degree of knowledge transferability exhibited by
participants in the experimental group. The collaborative approach not only enhanced their
understanding of isolated concepts but also facilitated the application of knowledge to novel
problem-solving scenarios. This suggests that collaborative learning may contribute to a more
holistic and versatile comprehension of the subject matter.

5. DISCUSSION

The study sought to investigate the efficacy of a collaborative learning activity, grounded in the
“Boomerang” method, in enhancing students' understanding of Galilean Geometry concepts.
Results from both quantitative and qualitative analyses provide valuable insights into the impact
of this instructional strategy.

Quantitative data revealed a statistically significant improvement in the experimental group's
performance compared to the control group, confirming earlier research (Fahri et al., 2016;
Khoirunnisa & Cahyani, 2023). Pre- and post-activity questionnaires demonstrated a notable
increase in the mastery of Galilean Geometry concepts among students engaged in collaborative
learning.

In line with the literature, the qualitative analysis of board presentations and group interactions
shed light on the collaborative learning dynamics (Head, 2003; Meirink, 2009). Peer teaching,
active discussions, and collective problem-solving were evident in the experimental group,
fostering a deeper understanding of the material.

5.1. Implications

The findings hold significant implications for pedagogy, emphasizing the potential benefits of
incorporating collaborative learning activities into curriculum practices. Specifically, the
“Boomerang” method emerges as a promising tool for enhancing student engagement, conceptual
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understanding, and knowledge retention in the field of geometry curriculum. Educators are
encouraged to explore and integrate collaborative learning strategies to optimize student learning
outcomes in similar academic settings.

The study underscores the pedagogical benefits of collaborative learning activities, particularly
those structured around the “Boomerang” method. Encouraging students to actively engage with
course material through peer collaboration enhances critical thinking, communication skills, and
conceptual understanding.

Integrating collaborative learning activities into the curriculum can be an effective strategy for
educators. The findings suggest that such activities contribute to a more interactive and engaging
learning environment, potentially improving overall academic performance.

The collaborative approach fosters a sense of shared responsibility and engagement among
students. Beyond the specific subject matter, the experience may positively impact students'
attitudes toward learning and their peers.

5.2. Limitations and Further Research

As limitations, external factors such as individual differences in prior knowledge and learning
styles may impact results. The study's generalizability may be constrained to the specific context
and subject matter.

The study paves the way for future investigations into the long-term impact of collaborative
learning on knowledge retention and its applicability across various geometrical concepts.
Additionally, exploring the scalability of the “Boomerang” method in different curriculum
contexts and subjects is warranted. Further research should delve into refining collaborative
learning strategies to suit diverse learning environments and student profiles.

Exploring how different learning styles interact with collaborative learning methods could
provide nuanced insights. Understanding how individuals with diverse learning preferences
engage in group activities may guide instructional strategies tailored to specific cohorts.

Investigating the long-term effects of collaborative learning on knowledge retention and
application is essential. Follow-up studies could assess whether the observed improvements in
understanding persist over time and influence subsequent academic performance.

Examining the applicability of collaborative learning models in various academic disciplines may
reveal subject-specific nuances. Adapting collaborative strategies to align with the unique
characteristics of different subjects could optimize their effectiveness.

6. CONCLUSION

In conclusion, this study contributes to the growing body of research supporting the integration
of collaborative learning activities, specifically those grounded in the “Boomerang” method, as
effective tools for enhancing concept mastery. The implications for pedagogy and suggestions for
further research provide a foundation for educators and researchers to continue exploring
innovative approaches to student-centered learning.
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