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Aims and Scope

The International Conference on Academic Studies in Technology and Education (ICASTE) is a significant
conference that brings together experts from around the world to share, discuss, and advance academic
research and innovations in the fields of technology and education. The primary purpose of this conference
is to examine the role of technology in educational processes, foster the emergence of new ideas, and
promote the effective use of technology in education.

ICASTE provides a vital forum in the rapidly evolving world of technology in education, creating a platform for
communication and collaboration among researchers, educators, students, industry experts, and
policymakers. The conference encourages participants to share, discuss, and exchange knowledge and best
practices, offering opportunities to stay updated on current information and trends in the field of education.

Responsibility

The articles should be original, unpublished, and not in consideration for publication elsewhere at the time of
submission to the proceedings. Authors are solely responsible for ensuring that their articles comply with
scientific and ethical standards and for the content of the article. The publisher holds the copyright for all
published articles. The publisher disclaims any liability for loss, actions, claims, proceedings, demands, or costs
or damages whatsoever arising directly or indirectly in connection with or arising out of the use of the
research material. Authors, applicable copyright laws and treaties should be observed. Copyrighted material
(e.g. tables, figures or large quotations) should be used with appropriate permission and acknowledgment.
All authors are required to disclose any actual or potential conflicts of interest, including financial, personal,
or other relationships with individuals or organizations related to the submitted work. The study of other
authors, contributors or sources cited should be used appropriately and acknowledged in the references.

Review Process

Abstracts and full-text reports uploaded to the conference system undergo a review procedure. Authors will
be notified of the application results in three weeks. Submitted abstracts will be evaluated on the basis of
abstracts/proposals. The conference system allows you to submit the full text if your abstract is accepted.
Please upload the abstract of your article to the conference system and wait for the results of the evaluation.
If your abstract is accepted, you can upload your full text. Your full text will then be sent to at least two
reviewers for review.

The conference has a double-blind peer-review process.

Any paper submitted for the conference is reviewed by at least two international reviewers with expertise in
the relevant subject area. Based on the reviewers’ comments, papers are accepted, rejected, or accepted with
revision. If the comments are not addressed well in the improved paper, then the paper is sent back to the
authors to make further revisions. The accepted papers are formatted by the conference for publication in the
proceedings.
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Editorial Policies

The International Conference on Academic Studies in Technology and Education (ICASTE) is committed to
upholding high editorial standards to ensure the quality and integrity of the conference proceedings. The
following editorial policies outline the guidelines and principles that govern the submission, review, and
publication processes:

1. Peer Review Process: All submissions to ICASTE undergo a rigorous peer review process. This
process ensures that submitted papers are evaluated objectively and impartially by experts in the
relevant field. Reviewers assess the academic quality, originality, methodology, and significance of
the submissions. The review process is confidential, and the identities of both the authors and
reviewers are kept anonymous.

2. Originality and Plagiarism: ICASTE only accepts original work that has not been previously
published or simultaneously submitted to other conferences or journals. Authors are responsible
for ensuring the originality of their submissions and for appropriately citing and acknowledging the
works of others. Plagiarism in any form is strictly prohibited and may result in the rejection of the
submission.

3. Ethical Guidelines: ICASTE adheres to ethical guidelines for research and publication. Authors must
conduct their research and present their findings with honesty, integrity, and transparency. Any
potential conflicts of interest should be disclosed. Research involving human subjects should
comply with ethical standards and obtain necessary approvals.

4. Copyright: By submitting their work to ICASTE, authors grant the conference the right to publish
and distribute the accepted papers in the conference proceedings. Proper attribution will be given
to the authors. The copyrights of the submitted works are assigned to ICASTE.

5. Publication Format: Accepted papers will be published in the conference proceedings, which may
be in printed or electronic format. The formatting guidelines, including citation styles, will be
provided to the authors upon acceptance of their submissions. Presenters are expected to adhere
to the provided guidelines when preparing their presentations.

6. Presentation and Attendance: At least one author of each accepted paper must register and attend
the conference to present their work. The conference program will be scheduled in advance, and
presenters are expected to adhere to the allocated time for their presentations. Failure to attend
and present without valid reasons may affect future participation.

7. Revision and Corrections: If required, authors may be requested to make revisions or corrections
to their submissions based on feedback from reviewers or the program committee. The revised
version should be submitted within the specified deadline.

8. License: Proceedings of Academic Studies in Technology and Education (ICASTE) is licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License, permitting all
non-commercial use, distribution, and reproduction in any medium, provided the original work is
properly cited.

ICASTE is committed to maintaining the highest standards of academic integrity and excellence in the
publication of research papers. By adhering to these editorial policies, we aim to foster a collaborative and
scholarly environment that promotes the advancement of technology and education.
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ChatGPT and Beyond: The Rise of AI Assistants and
Chatbots in Higher Education

Zohaib Hassan Sain
Superior University, Pakistan

Mustafa Tevfik Hebebci
Necmettin Erbakan University, Tirkiye

Abstract

This study explores the growth potential arising from various challenges in higher education, particularly as
innovative technologies emerge as valuable educational tools. Despite initial perceptions of technology as a
hindrance, it often evolves into a solution. In this context, artificial intelligence (Al) takes the lead, ushering in
a new era marked by intelligent assistants and chatbots. A recent and promising technological advancement in
this realm is ChatGPT. The research delves into the potential and obstacles associated with integrating ChatGPT
and other virtual assistants and chatbots in an academic environment. Moreover, it conducts a comprehensive
evaluation of practical applications and student feedback concerning the utilization of ChatGPT in higher
education. This analysis sheds light on discernible advantages and drawbacks, providing valuable insights into
the role of Al in shaping the educational landscape. As higher education faces numerous challenges, the study
recognizes technology as a transformative force. It emphasizes the need to view Al, represented by innovations
like ChatGPT, as a solution rather than a hindrance. By examining the practical implications and gauging
student responses, the research contributes to a deeper understanding of the impact of these technologies on the

academic experience.
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Introduction

The rapid progress of technological advancements has brought forth numerous possibilities yet concurrently
posed distinctive challenges in higher education. Innovations in technology have enabled improved
visualization, enhanced performance, increased automation, and expedited access to information, alongside
other benefits. However, using these technologies presents significant challenges for educators, as students
may exploit them, such as artificial intelligence, to finish their work quickly and easily, bypassing the need for
personal knowledge and expertise. This convenience may impede the comprehension of specific concepts and

procedures.

A distinctive category of hurdles has sprouted for educators with the rise in the practical application of artificial
intelligence tools like virtual assistants and chatbots. These Al-powered tools hold substantial merit for expert
users and can aid students positively if utilized judiciously. Yet, the ease it offers tempts students to substitute
diligent work with solutions provided by Al, a trend highlighted in the Cotton et al. (2023) study. This shortcut
undermines vital educational steps, ultimately reducing their professional competency. With virtual assistants
and chatbots becoming recent mainstream in higher education, students and educators are in a race to acquaint
themselves with these technologies. Educators are faced with the added responsibility of integrating these tools
into their already demanding schedules. As Al further infiltrates the higher education sector, educators stand
before the formidable task of recalibrating their teaching methodologies to leverage the potential of new tools
while retaining the essence of authentic educational endeavors. This endeavor aims to harmonize the boon of

technology with the indispensable value of personal learning efforts.

Objectives of the Study

The objectives of this study are multifold:

e To scrutinize the opportunities and challenges that advanced technologies, including artificial
intelligence tools such as ChatGPT, present in the context of higher education.

e To evaluate the dual role of emerging Al technologies as both facilitators and potential disruptors in
educational settings, specifically focusing on the utility and limitations of virtual assistants and
chatbots.

e To comprehensively analyze the real-world applications of ChatGPT and similar tools, gauging their
effectiveness and reception in the higher education sector through student feedback.

e To forge a deep understanding of Al technologies’ tangible benefits and restrictions in higher

education, aiming to guide informed decisions on implementing such tools in educational frameworks.

Research Questions

1. What artificial intelligence-based tools should be used for?

2. How can artificial intelligence-based tools be used to support education?
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Significance of the Study

The study underscores the intricate landscape of higher education, where educators grapple with challenges
and opportunities ushered in by rapid technological advancements. Central to this discourse is the emergence
of artificial intelligence tools such as ChatGPT, which stand as both a promising ally and a potential concern
in educational settings. By offering an in-depth exploration of the practical implementations and student
feedback regarding the use of ChatGPT and similar Al tools in higher education, this paper aims to illuminate
the real-world advantages and limitations of these technologies. It endeavors to pave a path for informed and
optimized utilization of Al tools, fostering a nuanced understanding of their role and potential impact in

educational environments.
Artificial Intelligence’s Role in Education

Technological advancements have continually reshaped the educational landscape, introducing fresh prospects
such as accelerated deployment of remote learning solutions, both digitally supported and otherwise, and
various stages of e-learning evolution. These progressions have brought forth unprecedented challenges that
demand critical exploration and resolution. Among these challenges is integrating Al elements like ChatGPT
and other virtual assistants and chatbots in higher education, as cited by Kung et al. (2022). These tools promise
to foster a dynamic learning environment where students evolve from mere consumers to active participants

and collaborative creators, leveraging Web 2.0 functionalities.

Montebello (2018) underscores the imperative of personalizing learning experiences through Al’s analytical
prowess to mitigate common e-learning pitfalls such as isolation and lack of motivation. The consensus in the
academic community is gravitating towards a future of education where personalization is coupled with AI’s
efficient automation capabilities to address the learners’ distinct needs, enhancing the e-learning delivery
system. Cost concerns surrounding round-the-clock feedback systems can be alleviated by deploying virtual
assistants and chatbots, as suggested by Graesser and McDaniel (2017), which serve diverse roles, including
that of intelligent tutoring systems. VIRTA, an innovation supported by LMS Moodle, is a testament to this,
fashioned to simulate a tutor, promoting enhanced comprehension of learning materials through text and audio-
based communications. Further research by Atif et al. (2021) illustrated the potential of such platforms,
demonstrating student engagement sustained over several months. Similarly, initiatives like EconBot and
Codex have emerged as supportive tools in economics learning and video game design, translating natural
language instructions into programming codes proficiently across numerous programming languages, as

highlighted by Chen (2021).

Despite its advantages, the rapid evolution of Al technologies, including image creation tools like OpenAl
Dall-E-2, engenders concerns over the diminishing reliance on individual expertise and creativity, posing a
significant challenge in education sectors like design and journalism where Al can potentially replace human
effort and skill. This fast-paced development presents an ever-evolving challenge for educators who find

themselves constantly racing to keep up with the progress in Al technologies, striving to analyze and propose
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effective strategies that can harmonize with AI’s growth trajectory while safeguarding the core educational
values. The necessity for a harmonious integration that maintains the essence of learning while leveraging Al’s

capabilities stands as a pressing agenda in the contemporary educational setting.

Artificial Intelligence and AI Content Recognition Tools

OpenAl has risen globally as a frontrunner in crafting artificial intelligence models, such as the versatile GPT-
3, adept at comprehending and forming natural language for various functions. Additionally, this arena
witnesses a plethora of other tools. Among OpenAlI’s portfolio, Davinci stands out for tasks necessitating deep
comprehension, while Ada excels in speed. Curie adeptly handles delicate duties, including sentiment
classification, and Babbage shines in executing basic jobs and efficiently pinpointing semantic search
documents. Microsoft and Google have also incorporated Al features, such as ChatGPT and Bard Al, in their

service line, underscoring the daily growing integration of Al across diverse sectors.

The Al foray into the education sector brings forth a dilemma - distinguishing student-originated work from
Al-generated content. The gravity of this issue calls for a thorough discourse and the development of
sophisticated mechanisms to affirm the genuineness and uniqueness of content. Identifying Al-authored work
can entail several strategies, like discerning language irregularities typical of chatbots, inspecting for citation
inclusion, validating originality, spotting factual inaccuracies, and analyzing grammar and spelling. Employing
specialized language analysis instruments can further facilitate this scrutiny. Within higher education, several
Al content detectors are gaining traction, including the widely-used Turnitin Originality and the emerging GPT
Zero, initiated by Princeton’s Edward Tian, which offers a comprehensive analysis of Al involvement in
document creation. Other notable tools in this bracket are Unicheck’s Emma, Copy Leaks Al Content Detector,
and Sapling Al Content Detector, among others. While current offerings present viable solutions, continual
advancements are imperative to enhance accuracy. Educators should also accentuate fostering students’
creativity and critical thinking abilities. As Al starts to forge a considerable impact on higher education, an
increased onus rests on research to carve optimal approaches leveraging novel educational tools, fostering a
harmonious learning environment for educators and students with a delicate balance of technology and
individual prowess. Navigating this evolving landscape judiciously is pivotal to nurturing the educational

ecosystem beneficially.

Method

In this study, quantitative research methods were utilized. In the survey model, 120 students studying in higher
education participated in the study. The research data were collected through a questionnaire form developed
by the researcher. In developing the questionnaire form, the opinions of three faculty members who are experts

in artificial intelligence were taken. Descriptive methods were used to analyze the data.
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Results

A study involving a strategically crafted questionnaire was initiated to gather insights into students’ interactions
and experiences with ChatGPT. This research aimed to gauge students’ familiarity with artificial intelligence
and ChatGPT specifically, identify the purposes for which they employ ChatGPT, and understand their stance
on integrating Al-based tools in higher education curriculums. The questionnaire deployed utilized the Likert
scale, which spans from “Strongly disagree” (1) to “Strongly agree” (5), to categorize the responses. A group
of 120 students from the field of information technology participated in this study. The findings of the research

are delineated in Table 1.

Table 1. Study Outcomes

Statement Mean Standard Deviation
I have an understanding of artificial intelligence principles 3.72 1.28
I know the ChatGPT software 3.75 1.31
I employ ChatGPT in my tertiary education 2.30 1.33
I utilize ChatGPT to comprehend educational material 2.29 1.41
I leverage ChatGPT for assistance with designated assignments 2.12 1.36
I believe ChatGPT ought to be a customary resource in advanced studies  3.28 1.44

Studies indicate that many students are acquainted with artificial intelligence and ChatGPT concepts. These
Al-driven utilities are gradually becoming a preferred assistance option in academic environments. Although
ChatGPT is relatively new in the market, it is unsurprising to see a restrained adaptation rate among most
students. Nonetheless, there’s an upward trend in its usage as more students incorporate this Al facility into
their educational pursuits. Observing how this supportive technology is popular amongst the student

demographic will be a focal point in upcoming research endeavors.

Conclusion

Advanced education is pivotal in promoting progress and fostering the growth of skilled professionals essential
for sustained development. This sector, though not without its hurdles, has consistently embraced the
possibilities ushered in by technological innovations. Artificial intelligence (AI) has recently emerged as a
double-edged sword, presenting opportunities and challenges. On one hand, Al tools can enhance learning
experiences by increasing efficiency and fostering engagement. Conversely, they potentially boost over-
reliance, allowing students to bypass critical learning milestones. Educators are thus faced with mastering the
nuances of Al in educational settings, striking a balance between leveraging Al’s advantages and nurturing
individual knowledge and abilities. This discourse explores the facets of employing virtual assistants like
ChatGPT and chatbots in education, including a preliminary evaluation of present Al content detection
mechanisms and their role in discerning Al-generated content. Looking ahead, the canvas for research will

widen, encompassing a deeper analysis of Al content detectors and scrutinizing the trends and receptiveness
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towards Al tools among educators and learners. Additionally, it seeks to investigate diverse educational
paradigms to ascertain the optimum strategy for integrating Al into education, a topic ripe for future scholarly

exploration.

Future Research

In the realm of higher education, both professors and educational staff continuously navigate a series of
inherent challenges. These hurdles, however, forge pathways to unprecedented opportunities, especially with
the emergence of cutting-edge technologies serving as potent educational tools. One such revolutionary tool is
artificial intelligence, birthing a new era of intelligent assistants and chatbots with ChatGPT at the helm,
showcasing notable promise. This paper endeavors to unravel both the potential and the impediments of
integrating ChatGPT and similar platforms in educational spheres, offering an in-depth analysis grounded in
practical applications and student feedback. Through this exploration, we aim to highlight the palpable
advantages and delineate the constraints of utilizing ChatGPT in a higher educational context, paving the way

for a rich, informed discourse on its role in shaping the future of education.

Recommendations

As we scrutinize the intricacies of deploying ChatGPT and other Al tools in higher education settings, it
becomes evident that these technologies hold transformative potential. To harness this potential to the fullest,
we recommend educational institutions to undertake the following measures:

Collaborative Development

Encourage symbiotic relationships between Al developers and educational stakeholders to tailor solutions that

address the unique needs of the education sector.

Training & Workshops

Implement training sessions and workshops for educators and students, fostering a deep understanding of

utilizing these tools effectively and ethically.

Feedback Loop

Establish a continuous feedback loop with users to garner insights and make data-driven improvements, thus

ensuring that the technology evolves with educational needs.

6 | Proceedings Book



_ 0 rste International Conference on Academic Studies in Technology and Education

Accessibility and Inclusivity

Prioritize creating platforms that are accessible to all, including students with disabilities, to ensure an inclusive

learning environment.
Ethical Considerations

Formulate guidelines that underscore the ethical use of Al technologies, safeguarding against misuse and

promoting a culture of responsibility and integrity.

By embracing these recommendations, higher education institutions can pave the way for a future where
technology and education coalesce, nurturing a learning environment that is innovative, empathic, and rooted

in equity and inclusivity.
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Abstract

Gamification, the integration of game design elements into non-game contexts, has emerged as a promising
strategy in education to enhance student engagement and learning outcomes. This paper examines the impact
of gamification on educational practices, emphasizing its role in motivating learners, fostering active
participation, and improving academic achievements. The study delves into diverse gamification strategies,
ranging from point systems and leaderboards to narrative-driven approaches, exploring their effects on student
engagement and knowledge retention. Through a comprehensive review of existing literature and case studies,
this research investigates the transformative potential of gamification in educational settings. The synthesis of
findings highlights the benefits and challenges associated with implementing gamified approaches in education,
paving the way for insights and recommendations that advocate for effective utilization of gamification to

enrich educational experiences and elevate student learning outcomes.
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Introduction

Education continually seeks innovative methods to engage learners and optimize learning outcomes. One such
approach, gamification, has gained prominence for its potential to transform educational experiences by
integrating game mechanics and elements into academic contexts (Deterding, 2011). Gamification offers a
framework to leverage motivational aspects inherent in games, aiming to enhance student engagement and
improve learning outcomes (Hamari & Koivisto, 2013). In recent years, educators have increasingly explored
the implementation of gamified elements, including point systems, quests, leaderboards, and narrative-driven
approaches, into curricula to drive student motivation and participation (Landers, Bauer, Callan, & Armstrong,

2015).

The gamification paradigm in education aligns with the theoretical underpinnings of self-determination theory,
suggesting that autonomy, competence, and relatedness are vital in sustaining intrinsic motivation among
learners (Ryan & Deci, 2000). Through gamification, students often experience increased autonomy in their
learning paths, a sense of competence in completing tasks, and improved relatedness with peers, consequently

fostering intrinsic motivation in educational pursuits (Alnagbi et al., 2023).
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Figure 1: Gamification in Education Market, By Region, in US$

Source: marketsandmarkets.com

The purpose of this research is to explore the impact of gamification on student engagement and learning
outcomes, encompassing its potential to facilitate greater participation, improve retention, and bolster academic
achievements. By synthesizing existing literature, empirical studies, and case examples, this paper aims to
analyze the effectiveness of gamification in educational contexts, highlighting its potential benefits and
challenges. The subsequent discussion of findings intends to shed light on how gamification strategies can be
effectively harnessed in educational practices to maximize student engagement and elevate learning

achievements.
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Method

The methodological approach undertaken to investigate the impact of gamification in educational settings
involved a multifaceted exploration. A comprehensive literature review was conducted to assimilate existing
research, delving into empirical studies, case examples, and qualitative assessments. Utilizing key academic
databases, a systematic review was carried out to assess the influence of gamification on student engagement
and learning outcomes. The examination of case studies, supplemented by interviews and surveys with
educators and students, facilitated a holistic understanding of gamification’s practical implementation and its
effects on student motivation and academic achievements. This methodological synthesis aimed to unearth
insights into the implications of integrating gamified learning materials and strategies in educational practices,

ensuring ethical considerations were meticulously addressed throughout the research process.

Literature Review: A comprehensive literature review was conducted to analyze existing research on
gamification in educational settings. Key academic databases such as ERIC, PsycINFO, and JSTOR were
utilized to identify relevant studies, articles, and scholarly papers focusing on the impact of gamification on

student engagement and learning outcomes (Johnson, 2016; Smith, 2018).

Case Studies and Empirical Data: Multiple case studies were examined to explore the practical
implementation and effects of gamification in varied educational environments. Case examples included
gamified modules in digital learning platforms and classroom settings, enabling an in-depth understanding of

gamification’s influence on student motivation and academic performance (Gomez, 2019; Lee, 2017).

Interviews and Surveys: Interviews were conducted with educators and students to gather qualitative insights
into their experiences with gamified learning environments. Surveys were also administered to assess student

perceptions, motivation, and learning achievements in gamified educational settings (Chen, 2020; Kim, 2015).

Analysis of Educational Practices: A detailed analysis of gamification strategies employed in educational
practices was undertaken. This involved examining the design elements, feedback mechanisms, and
motivational aspects incorporated into gamified learning materials and curriculum (Brown, 2018; Thompson,

2019).
Ethical Considerations: Ethical considerations pertaining to student privacy, informed consent, and data

security were carefully addressed throughout the research process, ensuring compliance with ethical guidelines

in educational research (Ethical Principles of Psychologists and Code of Conduct, APA, 2017).
Results

The Results section presents the culmination of a comprehensive exploration into the impact of gamification

in educational contexts. It consolidates findings derived from a synthesis of literature, case studies, empirical
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data, and qualitative assessments. This section aims to elucidate the effects of gamified strategies on student
engagement, motivation, and learning achievements within educational environments, revealing insights into

the potential benefits and challenges of gamification in bolstering academic outcomes.

The impact of gamification on student engagement and learning outcomes was significant across multiple
dimensions. The synthesis of data gleaned from empirical studies revealed a marked increase in student
participation and motivation levels (Gomez, 2019; Kim, 2015). The analysis indicated a positive correlation
between the implementation of gamified elements and enhanced academic achievements, particularly in

subjects where gamification was integrated into the curriculum (Balbaa et al., 2021).
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Figure 2: Global Gamification Market Value 2016-2021

Source: zippia.com

Moreover, qualitative data from interviews with educators highlighted a notable improvement in student
attitudes towards learning, reporting increased interest and a more positive learning experience in gamified
environments (Chen, 2020; Lee, 2017). Students’ feedback obtained through surveys underscored a greater
sense of autonomy and enjoyment, with gamified tasks stimulating their intrinsic motivation and fostering a

deeper engagement in the learning process (Brown, 2018; Johnson, 2016).
Discussion

The results of this study underscore the profound impact of gamification on student engagement and academic
performance. The integration of gamified elements exhibited a consistent correlation with increased student
participation, motivation, and learning outcomes across diverse educational settings (Abdurashidova & Balbaa,
2022). The findings substantiate the notion that gamification strategies offer a promising avenue to enhance
student interest and involvement in the learning process, aligning with the theoretical framework of intrinsic

motivation (Smith, 2018; Thompson, 2019).
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Moreover, insights garnered from educator interviews and student surveys highlighted the positive influence
of gamified learning environments on student attitudes and motivation. Educators reported a significant
improvement in student enthusiasm and a more favorable learning experience when utilizing gamified
approaches in their teaching (Abdurashidova & Balbaa, 2022). Students exhibited a higher sense of autonomy
and enjoyment in their learning, driven by the gamified tasks that promoted intrinsic motivation and deeper

engagement (Johnson, 2016; Brown, 2018).
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Figure 3: Projected Global Gamification Market Value 2020-2025
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However, despite the evident benefits, it’s crucial to acknowledge challenges such as potential over-reliance
on extrinsic rewards and the need for careful design and implementation of gamified elements to avoid
diminishing intrinsic motivation (Lee, 2017; Thompson, 2019). Additionally, the sustainability and long-term
effects of gamification in education require further exploration and continuous assessment to ensure its

effectiveness over time (Abduvaliev et al., 2023).

The present study lays the foundation for understanding the potential and limitations of gamification in
educational settings and emphasizes the need for ongoing research to maximize its benefits while addressing

potential drawbacks.

Conclusion

In summary, the findings from this study underscore the significant impact of gamification on student
engagement and learning outcomes within educational environments. The integration of gamified elements
demonstrated a clear correlation with increased student motivation, participation, and academic achievements
(Gomez, 2019; Kim, 2015). These results align with existing literature, affirming the potential of gamification

strategies to enhance student interest and involvement in the learning process (Smith, 2018; Thompson, 2019).
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The qualitative insights obtained from educator interviews and student surveys provided further evidence of
the positive influence of gamified learning environments on student attitudes and motivation (Chen, 2020; Lee,
2017). Notably, students reported heightened autonomy and enjoyment, driven by the gamified tasks that
stimulated intrinsic motivation and increased engagement in the learning process (Johnson, 2016; Brown,

2018).

However, it is imperative to consider potential challenges associated with gamification, including the risk of
over-reliance on extrinsic rewards and the need for thoughtful design and implementation to avoid diminishing
intrinsic motivation (Uddin et al., 2023). Future research and ongoing evaluation are necessary to ensure the
sustained effectiveness and long-term impact of gamification in education (Chen, 2020; Gomez, 2019; Hebebci

& Alan, 2021).

In conclusion, this study offers insights into the potential and limitations of gamification in educational settings

and emphasizes the need for continued research to optimize its benefits while mitigating potential drawbacks.

Recommendations

The following recommendations are proposed based on the insights derived from the study on gamification in
education. These suggestions are aimed at guiding educators, policymakers, and institutions in leveraging the
potential benefits of gamification while addressing associated challenges and ethical considerations. The
recommendations focus on pedagogical training, strategic design of gamified elements, continuous evaluation
and improvement, diversity in gamification methods, ethical considerations, and collaborative research

initiatives to enhance the effective implementation of gamification strategies in educational settings.

Pedagogical Training: Implement comprehensive pedagogical training programs for educators to effectively
integrate gamification strategies into the curriculum, fostering a deeper understanding of how gamified

elements can enhance student engagement and learning outcomes.

Strategic Design of Gamified Elements: Encourage a careful and strategic design of gamified tasks and
elements to maintain a balance between extrinsic rewards and intrinsic motivation. Emphasize the creation of

engaging and challenging tasks that stimulate students’ intrinsic curiosity and desire to learn.

Continuous Evaluation and Improvement: Establish mechanisms for continuous evaluation of the
effectiveness of gamification in educational settings. Regular assessment and feedback loops will facilitate the

identification of successful strategies and areas needing improvement.
Diversity in Gamification Methods: Encourage the exploration of diverse gamification methods and

platforms to cater to a range of learning styles and preferences. This diversity will ensure a more inclusive and

engaging educational experience.
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Ethical Considerations: Emphasize the adherence to ethical principles in gamification, especially regarding
student data privacy and the responsible use of gamified elements, ensuring that they contribute positively to

the learning experience.

Collaborative Research Initiatives: Promote collaborative research initiatives to further investigate the
sustained impact of gamification on learning outcomes. Collaborations between educators, researchers, and

technology experts can enrich the field with innovative ideas and best practices.

These recommendations aim to guide educators, policymakers, and institutions in effectively leveraging the

potential benefits of gamification in education while addressing potential challenges and ethical considerations.
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Abstract

Nature of science (NOS) is a core component of scientific literacy, and teaching NOS is one of the goals of
science education. For many years, NOS has been discussed using the Consensus View (CV) framework.
However, in recent years, criticism of CV has led to a more comprehensive and meta-organized scientific
framework, the Family Resemblance Approach (FRA), which has been gaining attention. This study conducts
a systematic review and organizes the characteristics of the teaching of NOS based on FRA in previous studies.
We extracted one theoretical article and 10 empirical articles. The review revealed that visual tools on FRA
effectively teach the meta-level concepts of NOS. However, many studies do not reflect the FRA’s philosophy
of explaining science in meta-level categories, and few studies have practiced instruction that emphasizes both
domain-general and domain-specific aspects of science. As a solution to these challenges, Petersen et al. (2020)
have attempted to connect CV and FRA. These results indicate that research on the teaching of NOS based on
FRA is still in its developmental stages and that a collaborative relationship can be sought beyond the

controversy between CV and FRA.
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Introduction

Developing the scientific literacy of learners has long been a goal for science educators and policymakers (e.g.,
NRC, 1996; Roberts, 2007; Roberts & Bybee, 2014). While there are different views of “scientific literacy,”
PISA 2018 (OECD, 2019) defines scientific literacy by three competencies:

e Explaining phenomena scientifically.

e Evaluating and designing scientific enquiry.

e Interpreting data and evidence scientifically. Furthermore, OECD (2019) states that these
competencies require three types of knowledge:

e Content knowledge: knowledge of the facts, concepts, ideas and theories about the natural world that
science has established.

e Procedural knowledge: knowledge of the procedures that scientists use to establish scientific
knowledge.

e Epistemic knowledge: understanding of the rationale for the common practices of scientific enquiry,
the status of the claims that are generated, and the meaning of foundational terms such as theory,
hypothesis, and data.

e This means that scientific literacy requires not only the understanding of content knowledge, but also
an understanding of the “Nature of Science” that includes aspects such as how scientific knowledge

is established and to what extent it is trusted (e.g., Lederman & Lederman, 2014).

Nature of Science (NOS) refers to science’s epistemological and social characteristics (e.g., Erduran & Dagher,
2014; Lederman, 1992). For students, understanding NOS is an important aspect of scientific literacy, and is
believed to contribute to understanding scientific concepts and scientific values, better decision making, and
increased interest in science (e.g., Driver et al., 1996). Teaching of NOS is now considered one of the goals of
science education in many countries (e.g., Brock & Park, 2022), and current educational reform documents
and science education research emphasize the benefits of ensuring that students are fully aware of NOS (e.g.,

NGSS Lead States, 2013).

However, contrary to the importance of NOS, it is consistently reported that learners have a naive view of NOS
(e.g., Deng et al., 2011; Khishfe, 2017). For example, Smith et al. (2000) find that many students think that
scientific knowledge is absolute, proven by accumulating empirical evidence. Furthermore, it is indicated that
teachers face difficulties in effectively teaching about NOS (e.g., Kampourakis, 2016). The teacher’s
understanding of NOS is as naive as the student’s (e.g., Lederman & Lederman, 2014), and there is still a lack
of consensus on the most important features of an instructional model that will generate a better understanding

of NOS in learners (Pavez et al., 2016).
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Controversy on the Conceptual Framework of NOS

For many years, NOS has been discussed using the Consensus View (CV), which was developed to address
common misconceptions and preconceptions of learners about NOS (e.g., Lederman et al., 2002). While
different scientists have different ideas about “what is science,” it is considered that there are generalities in
NOS within the understanding of K-12 learners (e.g., McComas, 2008; Osborne et al., 2003). The aspects of
CV that have received the most support from scientists include the following (Lederman, 2007):

e Observation and inference are different.

e Scientific laws and theories are distinct forms of knowledge.

e Scientific knowledge is empirical, as it is based on and/or derived from observations of the natural

world.

e Scientific knowledge involves human imagination and creativity.

e Scientific knowledge is subjective.

e Scientific knowledge is influenced by the cultural contexts in which it is developed.

e Scientific knowledge is never absolute or certain but tentative and subject to change.

Empirical studies have demonstrated that many of NOS elements presented in CV can be effectively taught in

schools (e.g., Abd-El-Khalick, 2014; Lederman & Lederman, 2014).

However, some philosophers and science educators have criticized CV. For instance, Irzik and Nola (2011)
argue that conceptualizing the general aspects of NOS hides the differences between scientific domains and
paints a narrow image of science. Allchin (2011) also criticizes listing NOS in short sentences as an
oversimplification of the complex discipline of science. For these reasons, it is concluded that conceptualizing
NOS by CV is inadequate and generates misconception among learners (e.g., Erduran & Dagher, 2014;
Matthews, 2012).

In recent years, criticism of CV has led to a more comprehensive and meta-organized scientific framework, the
Family Resemblance Approach (FRA), which has been gaining attention (e.g., Cheung & Erduran, 2023). FRA
is a framework that applies the “family resemblance (Wittgenstein, 1958)” of the philosophy of science to
NOS, focusing on what each field of science resembles and what it does not (Irzik & Nola, 2011, 2014). As
such, FRA perspective provides a coherent approach to capturing domain-general and domain-specific aspects

of NOS by highlighting the similarities and unique differences among the sciences (Erduran & Dagher, 2014).

Irzik and Nola (2011, 2014) proposed FRA by adapting Wittgenstein’s generic definition of family resemblance
to NOS, and Erduran and Dagher (2014) reconceptualized Irzik and Nola’s FRA for use in science education.
Erduran and Dagher’s FRA describe science as a cognitive-epistemic system and social-institutional system
(see Table 1). Table 1 shows that Erduran and Dagher’s FRA framework consists of eleven categories: “Aims
and values,” “Method and methodological rules,” “Practices,” and “Knowledge” in science as a cognitive-

epistemic system; “Social certification and dissemination,” “Scientific ethos,” “Social values,” “Professional
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activities,” “Social organisations and interactions,” “Financial systems,” and “Political power structures” in

science as a social-institutional system.

Table 1. FRA categories and their descriptions (Erduran & Dagher, 2014; Kaya et al., 2019)

Category Description

Science as a cognitive-epistemic system

Aims and values Cognitive and epistemic objectives of science, such as accuracy and objectivity
Methods and Manipulative as well as non-manipulative techniques that underpin scientific
methodological rules  investigations

Set of epistemic and cognitive practices that lead to scientific knowledge through

Practices . . .
social certification

Knowledge Theories, laws and explanations that underpin the outcomes of the scientific inquiry

Science as a social-institutional system

Social certification Social mechanisms through which scientists review, evaluate and validate scientific
and dissemination knowledge for instance through peer review systems of journals

Scientific ethos Norms that scientists employ in their work as well as in interaction with colleagues
Social values Values such as freedom, respect for the environment, and social utility

How scientists engage in professional settings such as attending conferences and

Professional activities . S g
doing publication reviews

Social organisations How science is arranged in institutional settings such as universities and research
and interactions institutes

Financial systems Underlying financial dimensions of science including the funding mechanisms

Political power

Dynamics of power that exist between scientists and within science cultures
structures

Erduran and Dagher (2014) also introduced a visual tool called the “FRA Wheel” to summarize and visual
communicate some key ideas about NOS (see Figure 1). The inner circle represents science as a cognitive-
epistemic system, and the central and outer circles represent science as a social-institutional system. FRA
Wheel is considered to provide learners with a meta-perspective on science and to contribute to a collective,
holistic, and interactive explanation of science through the eleven categories of FRA (Akgun & Kaya, 2020;
Erduran & Dagher, 2014). The dotted lines in FRA Wheel are meant to represent the interactional nature of the

different categories which influence one another in the science (Erduran et al., 2021).
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Figure 1. FRA Wheel (Erduran & Dagher, 2014, p.28)

Research Question

In the nearly 10 years since FRA was proposed, several studies on the teaching of NOS based on FRA have
been published. While there are studies that have reviewed FRA (Cheung & Erduran, 2023; Erduran et al.,
2019), there are no reviews that focus on the teaching of NOS. Therefore, this study aims to conduct a
systematic review and organize the characteristics of the teaching of NOS based on FRA in previous studies

from the perspective of the FRA philosophy. The following research questions guided this review:

RQ1. What are the characteristics of studies about the teaching of NOS based on FRA?
RQ2. What are the challenges of studies about the teaching of NOS based on FRA?
RQ3. What is the solution to challenges of studies about the teaching of NOS based on FRA?

Method

Procedure for Extracting Previous Studies
The articles are extracted using the methodology of a previous review of FRA studies (Cheung & Erduran,

2023). First, we input the keywords “nature of science” and “family resemblance approach” in searching

Scopus, Web of Science and ERIC. We then excluded duplicates and extracted articles for which the full-text
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is accessible and that use FRA as a conceptual framework. In addition, we added articles searched in Web of
Science using the following criteria, which do not include FRA in the keywords but are based on FRA. Finally,

we extracted only those articles on FRA that focused on the teaching of NOS.

TS=(“Nature of Science” OR “nature of scientific knowledge” OR “nature of scientific inquiry”’) AND (SO
= (“Journal of Research in Science Teaching”) OR SO = (“Studies in Science Education”) OR SO =
(“Science Education”) OR SO = (“International Journal of Science Education”) OR SO = (“Research in
Science Education”) OR SO = (“Science & Education”) OR SO = (“International Journal of Science and
Mathematics Education”) OR SO = (“Journal of Science Education and Technology”) OR SO = (“School
Science and Mathematics”) OR SO = (“Journal of the Learning Sciences’))

Development of a Coding Framework

To answer RQI, the following items were coded to characterize the studies on the teaching of NOS based on

FRA.

Coding Items

- Articles: Author’s name and year of publication, - Study: Empirical study or Theoretical study,

- Country: Countries where teaching practices have been conducted, - Grade: Grade of the subject,

- Sample size: Sample size of experimental and control group, - Practice period: Period of teaching practice,
- Type of data: Types of data to collect when evaluating the effectiveness of teaching,

- Topic: Topics covered in practice, - FRA aspects: Aspects of FRA dealt with in teaching practice,

- Teaching method: The teaching strategies adopted in the study

“Teaching method” was coded inductively by closely reading the extracted articles. In contrast, “FRA aspects”

were coded deductively using the Erduran and Dagher (2014) framework (see Table 1).

Results

Extracting studies using the method described above resulted in 57 papers on FRA as of June 2023. FRA studies
in science education from 2011 to June 2023, organized by year of publication, are shown in Figure 2. Note
that studies published online only as of June 2023 are also included in the review, and Figure 2 and Table 2
show the publication year published as of June 2023. Figure 2 shows that studies on FRA have grown rapidly
in recent years and attracted much attention. Furthermore, the entire thematic issue of Science & Education is

dedicated to FRA in 2023 (published online in 2022).
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Figure 2. Distribution of FRA studies in science education from 2011 to June 2023

Table 2. Characteristics of studies on the teaching of NOS based on FRA extracted in this review

Countr Sample Practice

Articles Study v Grade size period Type of data Topic FRA aspects Teaching method
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Empiric Qualitative The Earth, Sun and the (e), (), (g), (h), Explicit/Reflective instruction
& Kaya al Turkey Sth-grade 19 4 weeks Quantitative Moon (i), (3), (k) Role-playing as a scientist
(2020) Control » U playing
group: 23
iri h (a), (b), (c), (d), - )
Barak et Empiric lsrael Graduate 2 13 weeks Qualitative Methods of teaching @), (), (@), (h), Explicit msFruc‘uon
al. (2022) al student science and technology M, (), () Drawing
Berntsen - . . Implicit instruction
etal. Em:llrlc Norway lltfl;ith— 21 98 rlzlsrlztne)s Qualitative th:lr?:;rrﬁstfer (a) Reflective instruction
(2023) g Using the history of science
Chanetsa ? Explicit/Reflective instruction
& . Empiric Sogth Science 10 6 weeks Qualitative NOS L{smg IFVNOS Conducting textbook analysis
Ramnarai al Africa teacher with integrated Using socio-scientific issues
n (2023) CV and FRA i
Experimen Sun, Earth, Moon, and
Cilekrenkli - tal group: o Thglr Mgvemer]t? (a), (b), (©), (d), Expllclt/li{eﬂef:hve instruction
Empiric Qualitative Classification of Living Using visual tools
& Kaya Turkey Sth-grade 31 13 weeks o . (e), (), (8), (h), . . .
al Quantitative Things N Using the history of science
(2022) Control . (i), (4), (k) . e
Measuring Force and Practicing scientific inquiry
group: 33 .
Friction
Cullinane Embiric Pre-service (a), (b), (c), (d), Explicit instruction
& Erduran ; Ireland teacher 2 6 weeks Qualitative NOS and curriculum (e), (), (8), (h), Develop PCK and educational
(2023) (i), (4), (k) skills
Erduran & - . ? (3 hours (a), (b), (c), (d), . .
Kaya Em::lmc Turkey Prtee::\;l::e 14 x11 Qualitative NOS (e), (f), (g), (h), Eler:t:|tvli;\sztarlut<;tcl)cl>:
(2018) sessions) (i), (i), (k) i
Biol heori f
All iology (t eor‘les ° (a), (b), (c), (d), Using the history of science
Inez et al. Theore . cells, genetics, . N
. education . : (e), (), (8), (h), Emphasis on domain
(2023) tical levels organisms, evolution, W, (i), (k) specificit
ecology) , Q) p y
Kaya et al. Empiric Pre-service Qualitative NOS (a), (b), (c), (d), EXp-|ICIt |_nstruct|on
(2019) al Turkey teacher 15 14 weeks Quantitative Lesson Plan (e), (f), (e), (h), Using visual tools
(i), (3), (k) Active Learning Strategies
Petersen Empiric Germa Under- Exphc'lz/s?:ﬂiicst::ﬁ Lf;—‘c')tlrsuctlon
etal. P graduate 93 4 weeks Quantitative Genetics None stated . 8 . .
al ny Using the history of science
(2020) student . . P
Using socio-scientific issues
Experimen
= tal group: ? (90 . . (a), (b), (c), (d), . :
E B E
I R A R v o R AL ottt oA
Control 9 sessions) ¥, Fhy: (i), (4), (k) J v
group: 14

Note. (a) Aims and values, (b) Methods and methodological rules, (c) Scientific practices, (d) Scientific knowledge, (e) Social certification and dissemination
(f) Scientific ethos, (g) Social values, (h) Professional activities, (i) Social organizations and interactions, (j) Financial system, (k) Political power structures
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Of the 57 articles on FRA, eleven (one theoretical study and ten empirical studies) focused on the teaching of
NOS. Table 2 shows the characteristics of the studies on the teaching of NOS based on FRA. Many studies use
university students (pre-service teachers) and teachers as participants, and NOS itself and the educational use
of NOS are adopted as the topic of teaching. In addition, many studies use qualitative data to evaluate
instruction, and NOS concepts held by the subjects are expressed through interviews and drawings.
Furthermore, most studies employ all eleven categories of FRA and divide the teaching over a longer period

of practice of four weeks or more.

Discussion

RQ1. What are the Characteristics of Studies about the Teaching of NOS based on FRA?

This review shows that two features characterize studies of the teaching of NOS based on FRA. First, many of
the studies reflect findings that studies of CV-based NOS teaching have accumulated over the years. Second,
FRA’s unique instructional approach is to present NOS content to learners using visual tools to assist them in

understanding NOS as a meta-concept.

Research on CV-based NOS teaching has been conducted for more than half a century and has provided much
insight. Research on the teaching of NOS argues that learners do not automatically learn NOS when they
engage in inquiry activities (e.g., Lederman & Lederman, 2014). NOS must be explicitly addressed in the
science curriculum rather than taught implicitly (e.g., Khishfe & Abd-El-Khalick, 2002; Rudge & Howe, 2009).
In other words, there is a need to incorporate activities aimed at deepening learners’ understanding of NOS into
the sequence of science instruction to encourage reflection on NOS learning and support learners’ reflection
on NOS concepts. As is clear from Table 2, “Teaching method,” many studies adopt explicit and reflective

instruction, even in FRA-based NOS teaching (e.g., Akbayrak & Kaya, 2020).

In addition, much evidence has been accumulated showing that it is effective to relate NOS content to the
context of science history, scientific inquiry, and socio-scientific issues in teaching NOS (e.g., Abd-El-Khalick
& Lederman, 2000; Akerson & Hanuscin, 2007). Each approach has its advantages and disadvantages, and
using any one approach on its own is insufficient, thus, it is important to use multiple approaches (Koumara,
2022). Table 2 shows that many studies use scientific history to present NOS in teaching NOS based on FRA
(e.g., Berntsen et al., 2023), and some of the studies use a combination of multiple approaches (Cilekrenkli &

Kaya, 2022; Petersen et al., 2020).

Next, the FRA’s unique instructional approach involves using visual tools. One of the reasons that NOS is so
difficult to understand is that NOS is a meta-concept that requires high order thinking skills (Erduran & Kaya,
2018). In understanding NOS as a meta-concept, visual representations are considered a potential tool for
summarizing ideas about NOS and monitoring one’s understanding (Gilbert et al., 2008). The literature on
NOS and visualization rarely intersects, and Erduran and Kaya (2018) argue that the only account that

inherently capitalizes on the use of visual representations in NOS is provided by Erduran and Dagher (2014).
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Erduran and Dagher (2014) developed a series of visual tools by reviewing the philosophy of science literature
(see Figure 1 and 3). Figure 3 shows an example of a visual tool on FRA called the “Benzene Ring Heuristic
(BRH),” created by Erduran and Dagher (2014) with the goal of summarizing content about scientific practice.
BRH uses the analogy of the benzene ring from organic chemistry to show how scientists use data originating
from the real world to generate scientific knowledge (explanations, predictions, and models) and how they
interact with each other (Erduran & Kaya, 2018). Thus, Erduran and Dagher (2014) propose visual tools for
each category on FRA that provide a practical and accessible summary of some abstract and meta-level
concepts. Four of the 11 studies identified in this review practice teaching using the visual tools such as those

shown in Figures 1 and 3, and claim their effectiveness (Cilekrenkli & Kaya, 2022; Erduran & Kaya, 2018;

Kaya et al., 2019; Petersen et al., 2020).
Real world
Explanation

Representation; Reasoning
Discourse, Social certification

Figure 3. An example of a visual tool on FRA: Benzene Ring Heuristic of science practices (Erduran &

Dagher, 2014, p. 82)

RQ2. What are the Challenges of Studies about the Teaching of NOS based on FRA?

The results of this review revealed two challenges for studies of the teaching of NOS based on FRA. First,
many studies do not reflect the FRA’s philosophy of explaining science in meta-level categories. Second, few
studies have practiced instruction emphasizing both domain-general and domain-specific aspects of science.
That is, the current situation does not reflect the philosophy and characteristics of FRA in explaining the activity

of science.

The main difference between FRA and CV is that FRA conceptualizes science as a set of meta-categories (e.g.,
Erduran & Dagher, 2014). In contrast, CV attempts to explain science by listing the characteristics of science
in short sentences (e.g., Lederman, 2007). However, many of the studies extracted in this review explicitly
present individual specific elements of NOS in their instruction in the same way as CV. For example, Shi (2023)
explains that the reason for adopting FRA is its ability to capture ideas that are missing and not addressed in

CV, and it deals with the specific individual elements of NOS, such as “the role of peer review” and “scientific
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practices such as observation, classification, and summarization” in the context of the history of science.
Akbayrak and Kaya (2020) practices incorporating activities based on the social dimensions of science into a
Sth-grade science class, but there is no mention of providing instruction on FRA categories. This is not to say

that FRA is merely extending CV list, which hardly reflects of the FRA’s philosophy.

Another feature of FRA is its consistent approach to capturing NOS’s domain-general and domain-specific
aspects by highlighting similarities and unique differences among scientific fields (e.g., Irzik & Nola, 2011,
2014). However, few studies in this review practice instruction that emphasizes both domain-general and
domain-specific aspects of science. There are many studies that incorporate content related to domain-general
aspects into in-class activities (e.g., Akbayrak & Kaya, 2020), as well as that teach the domain-specific
characteristics and ideas of biology and chemistry through historical stories (e.g., Berntsen et al., 2023).
However, the only study within the scope of this review that distinguishes between domain-general and
domain-specific aspects and implements teaching specific to each is Petersen et al. (2020), which will be

discussed later.

It is also one of the goals of FRA to organize and compare the characteristics that each field of science
possesses, to emphasize domain-specific aspects, and to view science from the perspective of family
resemblance (e.g., Irzik & Nola, 2011, 2014). However, most studies dealing with domain-specific aspects use
only one topic (e.g., Inez et al., 2023). Even Shi (2023), which deals with multiple domains, does not provide

comparisons between domains and learning related to family resemblance.

RQ3. What is the Solution to Challenges of Studies about the Teaching of NOS based on FRA?

What avenues might be available to solve the challenges posed by studies of the teaching of NOS based on
FRA? To address the first issue, learning to explain science using meta-categories, we consider that the visual
tools described above can be used effectively. However, it is still expected to be difficult for learners new to
NOS concepts because of the higher-order thinking involved in taking a meta view of science. To overcome
this challenge, Kampourakis (2016) proposes an instructional procedure that uses CV as a gateway to learning

NOS concepts and then expands to learning through FRA.

Petersen et al. (2020) incorporate ideas from Kampourakis (2016) and implement instruction that addresses
both domain-general and domain-specific aspects of NOS. The instructional procedures of Petersen et al.
(2020) are as follows:
1. Introduce NOS as an academic concept;
2. Learn about the domain-general aspects through socio-scientific issues related to biology, focusing on
the individual specific case of CV;
3. Provide FRA Wheel (Figure 1), and ask the participants to consider which category the content of CV
belongs to in FRA, as well as to realize the efficacy of viewing science in terms of meta-categories;

4. Study and analyze domain-specific aspects of NOS of genetics through historical stories.
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Thus, the practice of Petersen et al. (2020) is to use CV as a gateway to learning the domain-general aspects of
NOS and then present FRA Wheel to make students aware of the importance of taking a meta view of science.
Although the topic covered is limited to genetics, the learning about domain-specific aspects has been
effectively implemented, and it is possible that similar learning will be conducted for other topics, and
organizing the learning outcomes obtained may lead to learning to view science based on family resemblance.
Therefore, we consider that not getting caught up in the controversy between CV and FRA, but rather
implementing a combination of both types of instruction, is vital for deepening learners’ understanding of NOS.
However, since there are no studies on combined CV and FRA instruction except Petersen et al. (2020), the

target age and topics for which such instruction is effective should be carefully considered.
Conclusion

The results of this review indicate that research on the teaching of NOS based on FRA is still in its
developmental stage. There are challenges in that many of the studies do not reflect the philosophy of FRA,
and do not address the meta-level organization of NOS and comparison of domain-specific aspects of science,
which are the characteristics of FRA. Seeking a cooperative relationship beyond the conflict between CV and
FRA will be the “key” to overcoming these challenges and implementing teaching that promotes a deeper
understanding of NOS. Although the controversy between CV and FRA shows no sign of ending, the two may
be able to go hand in hand in teaching NOS.
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Abstract

The aim of this study is to reveal the relationships between organizational alienation, emotional labor, and
teaching-learning process behaviors of teachers based on their views. A total of 391 teachers working in
secondary education institutions in the central district of Diizce province in the 2022-2023 academic year
participated in the study. As a result of the research, it was found that a significant difference was found in
favor of female teachers between their gender and the total score of their teaching-learning process behaviors
and the positive behavior sub-dimension. A significant difference was found in favor of unionized teachers
between their union membership status and the “normlessness” sub-dimension of organizational alienation. A
significant difference was found in favor of teachers with over 21 years of professional experience between
their length of service and the “social-isolation” sub-dimension of organizational alienation. A significant
difference was found in favor of graduate teachers between their educational status and the “powerlessness”
and “social-isolation” sub-dimensions of organizational alienation. A significant difference was found in favor
of vocational high school teachers between their school type and the “normlessness” sub-dimension of

organizational alienation and the “surface behavior” sub-dimension of emotional labor.
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Introduction

The profession of teaching is defined in the Teacher Profession Law No. 7354, dated 2022, as “Teaching; it is
a specialized profession that takes on the responsibilities of education and teaching along with related
administrative tasks” (MEB, 2022). Being a profession that requires specialized expertise implies that the
teaching profession necessitates certain qualities and qualifications (Karatas, 2020). Qualified teachers, by
providing instruction in a way that maximizes students’ learning potential, enable students to achieve high
levels of success and elevate the overall educational level of the country. In this manner, they enhance the

country’s competitiveness and contribute to societal development.

In order to enhance the quality of education and promote societal development, it is important to create ideal
working environments for teachers. To establish these ideal working conditions, it is essential to investigate
the factors that influence teachers’ behaviors in the teaching and learning process. The teaching-learning
process is the dimension in which students’ learning occurs, and, therefore, the behaviors of teachers in this
process have a direct impact on students’ learning (Ekinci, 2016). Teachers’ behaviors during the teaching-
learning process also affect the quality of education. Vatansever-Bayraktar (2015) found in their research that
the communication between teachers and students significantly impacts the success of the teaching-learning
process. In a study conducted by Gokge (2008), it was indicated that although teachers exhibit the necessary
teaching and learning behaviors for quality education to some extent, they do not perform any of these
behaviors at the highest level. Therefore, measures need to be taken to increase the level at which teachers

exhibit behaviors in the teaching-learning process to enhance the quality of education.

In a study with classroom teachers, Cerit and Akgiin (2015) observed that in mechanically structured school
environments where teachers’ behaviors were predetermined, there was no opportunity for proactive behavior
in the teaching-learning process. In contrast, in organically structured school environments, it was possible for
proactive behaviors to be displayed. In a research study that examined classroom relationships among
secondary school students and teachers, it was found that teachers’ perceptions were of a higher and more
positive level when compared to student perceptions (Celep and Erdogan, 2002). This research suggests that
teachers’ and students’ perceptions in the teaching-learning process may differ. In a study that investigated the
relationship between teachers’ five-factor personality traits and proactive behaviors, it was found that all of
these traits significantly predicted teachers’ proactive behaviors (Halici-Karabatak, 2018). Aslanargun (2023)
evaluated national and international exam results and found that teachers exhibited ineffective and inefficient

teaching practices, with practices lacking accountability. In another study, it was noted that teachers willingly
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worked without complaining despite facing challenges and difficulties, often going above and beyond the

expected roles and behaviors (Goksoy, 2019).

To enhance the quality of education, it is necessary to improve the quality of educational organizations. A
significant problem in the education system can be identified as the decrease in teachers’ positive attitudes and
behaviors towards schools (Korkmaz and Cevik, 2017). The quality of educational organizations is anticipated
to be influenced by organizational alienation. Seeman’s 1959 article, “On the Meaning of Alienation,”
classified alienation into five dimensions: powerlessness, meaninglessness, normlessness, social isolation, and
self-isolation (Seeman, 1959; Cited in: Elma, 2003). Organizational alienation, which diminishes the
productivity of organizations, can emerge in educational organizations where the raw material is human, as a
result of organizational and managerial factors (Eryilmaz, 2010). The sense of organizational alienation among
teachers can reduce their motivation and commitment to their work. This can lead to a loss of interest and
energy when it comes to students. The lack of motivation can hinder teachers from actively participating in the
teaching and learning process and trying out new teaching strategies (Aslan, 2008). The feeling of
organizational alienation among teachers is often associated with job dissatisfaction. Job dissatisfaction can
lead to less satisfaction with the teaching and learning process and the creation of a less positive learning
environment. It can also affect teachers’ relationships with students and decrease the quality of student-teacher

interactions (Kahveci, 2015).

Organizational alienation can divert teachers’ focus from their work and reduce their attention to students.
When teachers are preoccupied with a sense of alienation at work, they may not be able to adequately focus on
students’ individual needs and learning processes. This can result in teachers providing less support to students
and not using effective teaching strategies. Organizational alienation can negatively impact communication
among teachers. Teachers who have difficulty connecting with their colleagues may lack collaboration, sharing
of experiences, and professional support. This can make it challenging for teachers to improve student-teacher

interactions and work more efficiently in the learning process (Emir, 2012).

Especially in recent years, it is expected that employees bring their emotions into their work, and in educational
organizations where communication is at the forefront and where both input and output are human, the display
of emotional labor is essential (Dogan, 2019). Educational organizations, being the ones with the most intense
communication and interaction, are also the ones where emotional labor is experienced intensely. The concept
of emotional labor was first defined by Hochschild as employees controlling their behavior in the workplace
and suppressing their emotions to exhibit specific behaviors in verbal and non-verbal communications
(Hochschild, 1983). Emotional labor enables teachers to establish connections with students, show empathy,
and understand students’ emotional needs. This helps teachers develop a better student-teacher relationship,
making students feel safe and supported. Strong student-teacher relationships enhance student motivation and
participation while allowing teachers to guide students more effectively. Emotional labor helps teachers create

a positive atmosphere in the classroom.
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Teachers use emotional labor skills to meet students’ emotional needs, solve problems, and maintain harmony
within the class. This makes it easier to manage classroom discipline and student behavior effectively.
Emotional labor assists teachers in motivating and increasing the motivation of their students. By being
sensitive to students’ emotional needs, teachers support, encourage, and guide them towards success. This
encourages active participation in the learning process and increases the levels of achievement (Celik, 2023).
Emotional labor helps teachers in directing student behavior and reducing negative behaviors. Teachers identify
students’ emotional states with empathy and understanding, guiding them toward positive behaviors. This
encourages students to meet the teacher’s expectations and exhibit positive behaviors. Within the scope of
emotional labor, employees’ behaviors can be categorized as surface acting, deep acting, and genuine acting

(Kiral, 2016).
Alienation

Alienation concept emerged primarily in modern industrial societies. Thinkers like Marx and Engels argued
that modern capitalist society alienates the individual, disconnecting them from their own nature and potential.
This alienation is associated with the characteristics of industrial capitalism, such as the division of the
production process, the fragmentation of labor, and the use of individuals as mere instruments in their work.
The concept of alienation can also manifest in social relationships. An individual may experience a sense of
alienation if they find themselves in a different situation from the values and norms generally accepted by their
social group or society. This can particularly apply to immigrants, minorities, or people from different cultures

(Tugcu, 2002; Cited in: Aydogan, 2015).

The leading figure in the field of alienation, Seeman, has classified his views on alienation into five
fundamental dimensions (Seeman, 1972). These dimensions are: Powerlessness, Meaninglessness,
Normlessness, Social Isolation, and Self-Isolation. The powerlessness dimension of organizational alienation
expresses the feeling of inadequacy and ineffectiveness of employees in performing their jobs. This dimension
comes into play, especially when employees feel that they do not have the necessary resources to perform their
jobs effectively, despite being constantly reminded of the importance of their work (Seeman, 1967). The
meaninglessness dimension of organizational alienation occurs when employees feel that their work is
meaningless or inconsistent with their personal values. This dimension may arise when the purpose and
significance of their work are not clearly stated, when their work does not benefit society, or when there are no

opportunities for creativity and autonomy in their jobs (Seeman, 1983).

The normlessness dimension of organizational alienation expresses the feeling of insecurity and uncertainty
among employees when the rules, procedures, and guidelines in their organizations are complex and
ambiguous. This situation may occur when employees feel that they have not received adequate guidance or
training to follow appropriate behaviors or processes in their work (Seeman, 1967). The social isolation
dimension of organizational alienation occurs when employees feel deprived of social connections in their
organizations. This can happen when employees have limited relationships with colleagues and supervisors or

when employees feel lonely (Seeman, 1967). The self-isolation dimension of organizational alienation
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expresses the alienation of employees from their personal values and themselves due to working in
organizations. This can occur when employees feel that the activities in their organizations do not align with

their values or when employees do not consider themselves as a part of the organization (Seeman, 1967).

Emotional Labor

Traditionally, emotional labor is defined as a type of behavior used by those working in the service sector to
meet their emotional requirements at work (Hochschild, 1983). However, in recent years, this concept is
recognized as applicable to different professional groups as well. It has been shown that emotional labor can
affect factors such as job satisfaction, job performance, organizational commitment, and intention to leave the
job (Gross, 2015). Nevertheless, it is also noted that emotional labor can harm the psychological and physical
health of employees (Rafaeli and Sutton, 1989). The management of emotional labor is an important issue,
particularly in terms of leadership and management. Therefore, it is recommended that business managers
receive training on emotional labor and provide emotional support to their employees (Hiiseyinoglu and Ertiirk,

2018).

Surface Acting is defined by Hochschild in conjunction with the concept of emotional labor. Hochschild defines
surface acting as an individual displaying a different emotional expression from their true feelings. In other
words, a person expresses a different emotional response than what they genuinely feel, often required by their
job. This typically arises in roles that involve customer service, the service sector, and other jobs involving
interaction with people (Hochschild, 1983). Deep Acting, on the other hand, signifies expressing one’s true
emotions within their professional role and demonstrating greater commitment to their job. This concept was
first introduced by Hochschild in her book “The Managed Heart” (Hochschild, 1983). Deep acting involves
aligning one’s values, beliefs, and feelings with their job by modifying their genuine emotions in accordance
with the requirements of their professional role. This behavior enables an individual to embrace their
professional role and show greater commitment to their work. For instance, a teacher can engage in deep acting
to establish a genuine connection with students. The dimension of sincere behavior is a subset of emotional
labor and denotes the authentic and sincere behaviors exhibited by employees during their work. These
behaviors are necessary to establish connections with customers or colleagues, build trust, and create a positive
work environment. In a study conducted by Grandey et al. (2013), it was found that the sincere behavior
dimension of emotional labor in restaurant employees had a positive impact on customer satisfaction and
loyalty. In this research, the genuine and sincere interaction of restaurant employees with customers increased

the likelihood of customers returning to the restaurant and recommending the establishment to others.

Teaching and Learning

Teaching is the process by which a teacher or educator imparts knowledge and skills to students. This process

is designed to help students acquire the information, skills, and values necessary for them to achieve their

learning objectives. Teaching is a complex process that involves various factors. The role of the teacher
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encompasses different aspects, such as understanding the learning needs of students, planning instructional

materials, managing learning activities, and assessing student progress (Akyol and Garrison, 2011).

In the teaching-learning process, the teacher assumes the role of managing the process. When planning the
teaching-learning process, teachers should first have sufficient knowledge to determine the learning level and
readiness of each student, and they should prepare in advance for each lesson to provide effective and direct
learning. By identifying their students’ levels of achievement, they should assist them in understanding their
levels of success, know what assistance each student needs to enhance their learning process, and encourage
students to learn more. Finally, to help students take more responsibility for their own development, teachers
should provide accurate guidance, feedback, and counseling. Alkan (1987) has articulated the principles that
teachers should follow in the teaching-learning process in his research. In this section, teacher behaviors in the
teaching-learning process, as defined by the scale developed by Goksoy and Danigsman (2018), are explained

in the dimensions of “Positive Behavior,” “Proactive Behavior,” and “Reactive Behavior”.

Proactive behaviors refer to the actions that a teacher plans and implements in advance to help students continue
their learning process without encountering problems (Aybatan, 2018). When planning the teaching-learning
process, the teacher first decides on the topics based on students’ learning needs, the general performance of
the class, and the objectives of the lesson. In this planning process, the teacher selects instructional materials,
sets learning objectives, and designs activities and practices that will engage the students’ interest. Additionally,
by considering students’ different learning styles and needs, the teacher adjusts the lesson plan accordingly.
This planning process contributes to a more efficient delivery of the lesson and helps students better understand
(Bakay, 2023). The presence of various learning styles among students alters the role of teachers in the learning
process. Teachers need to select teaching methods that align with students’ learning styles and employ different
teaching strategies to meet their learning needs. These strategies can vary based on students’ learning styles
and levels (Duke and Madsen, 1991). Positive behaviors encompass the teacher’s positive interactions with
students, helping increase their motivation and contributing to their success in the learning process (Celep and

Erdogan, 2002).

The teacher-student relationship is crucial in education and is reflected in the way teachers communicate with
their students. Teachers should regularly communicate with their students to understand their personal and
academic needs, show interest in students, answer their questions, and help them learn. Teachers should also
be attentive to students’ emotional well-being. Providing support to help students cope with stress, anxiety, and
difficulties they may be facing can boost their self-esteem and create a better learning experience (Tiire, 2017).
Teachers can use the discussion method in the classroom to help students better understand the topics, develop
critical thinking skills, express their ideas, and enhance their discussion skills (Konokman and Yelken, 2013).
This encourages active participation and enhances learning, allowing students to be actively engaged instead
of passively listening. Discussions also expose students to different perspectives, aiding in the development of
empathy. When conducting discussions, teachers should ensure that each student has the opportunity to speak,

and they should respect everyone’s opinions. Teachers can increase students’ self-esteem by praising and
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acknowledging their accomplishments, thereby boosting motivation and leading to better results (Siinbiil,

1996).

Teachers can use praise-filled words, give rewards, or create a display where students can showcase their work.
However, teachers should praise students not only for their academic achievements but also for their
participation, behavior, and social skills. This can create a more positive classroom atmosphere and boost
students’ self-confidence (Bahadir, 2019). Reactive behaviors refer to the teacher’s responses to students’
problems and help resolve their issues. These behaviors are applied when students display negative behaviors
(Selimhocalioglu, 2004). For example, if a student shouts in the classroom and disturbs others, the teacher may
need to respond quickly to this behavior. The response may involve encouraging the student to change their
behavior or indicating that there will be negative consequences. Reactive behaviors are crucial for maintaining
classroom discipline. This reactive teacher behavior includes being sensitive to students’ personal problems
and listening to their issues. Teachers take an interest in students’ personal problems and help them find
solutions. This behavior can help students have a positive experience at school and enhance their learning
potential (Gokge, 2010). For instance, personal problems in students’ private lives can negatively affect their
academic success. Therefore, teachers being sensitive to students’ personal issues can help students have a

happier and healthier learning environment.

The Purpose of the Research

The main aim of the research is to investigate the relationships between organizational alienation, emotional
labor, and teaching-learning process behaviors of middle school teachers based on their opinions, along with

demographic variables.

In line with this aim, the subproblem of the research is as follows: Do teachers’ organizational alienation,
emotional labor, and teaching-learning process behaviors differ in terms of gender, union membership status,

years of service in the profession, educational status, and school type variables?

Significance of the Research

It is well-known that teachers’ behaviors in the teaching-learning process have a direct impact on students’
achievement, motivation, and learning experience. Displaying effective and efficient behaviors will help
students have a better learning experience and, as a result, enhance the quality of education. The feeling of
organizational alienation among teachers can lead to negative outcomes such as workplace alienation, job
dissatisfaction, and a lack of motivation. This can affect teachers’ engagement in the teaching-learning process.
Research can offer valuable insights into how teachers can cope with situations that require emotional labor
and the impact of organizational alienation on emotional labor. This understanding can enhance teachers’
motivation and job satisfaction, making them more effective in the teaching-learning process. Teachers’

emotional labor skills enable them to build effective relationships with students.
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Emotional labor includes skills such as providing support, showing empathy, and understanding students’
needs. Using these skills, teachers can increase students’ commitment to school, motivation, and success. The
feeling of organizational alienation among teachers may make them feel isolated and decrease their motivation
to collaborate with other teachers. However, collaboration among teachers promotes the sharing of pedagogical
knowledge and experiences, enriching the teaching-learning process. This information can assist in the
development of policies and programs that encourage collaboration and professional development in schools.
Education faculties and teacher training programs can equip teacher candidates with knowledge and skills
related to these issues. Furthermore, professional development programs for current teachers can consider these

relationships and help teachers work more effectively.

The findings from this research can contribute to the improvement of the education system and the more
productive work of teachers. This understanding can boost teachers’ motivation, enhance student achievement,
improve school management and policy development processes, promote collaboration among teachers, and
enhance teacher education. Research in these areas can provide recommendations for making our education

system more effective and sustainable.

Method
Research Model

This research, which aims to reveal the relationships between organizational alienation, emotional labor, and
teacher behaviors in the teaching-learning process in secondary education institutions in line with the opinions
ofteachers, used a correlational survey model. Correlational survey models are studies in which the relationship
between two or more variables is deeply examined without any intervention in the variables (Biiyiikoztiirk et

al., 2011).
Population and Sample

The population of the research consists of teachers working in secondary education institutions in the central
district of Diizce in the 2022-2023 academic year. According to the data of the Diizce Provincial Directorate
of National Education, in the 2022-2023 academic year, a total of 1,061 teachers works in 22 secondary
education institutions in the central district of Diizce, including 414 in Vocational High Schools (MEB, 2022).
The sample of the research was determined through a convenient sampling method. When determining the
sample, attention was paid to collecting a sufficient amount of data representing the population from different
types of schools and ensuring that the distribution of demographic characteristics of the participants was
qualitatively representative of the population. The 391 teachers reached constitute 36.85% of the population.

The demographic data of the teachers that make up the sample of the research are presented in Table 1.
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Table 1. The demographic data of the teachers

Variable Description n %

Female 220 56,3
Gender

Male 171 43,7
Membership in the Union Member 267 68,3
Union Not a Union Member 124 31,7

1-10 Years 105 26,9
Years in the Profession  11-20 Years 112 28,6

Above 21 Years 174 445

Undergraduate 290 74,2
Education Level

Postgraduate 101 25,8

Vocational Schools 154 39,4
School Type

Other Schools 237 60,6

According to Table 1, 56.3% of the participating teachers in the research are female, while 43.7% are male.
The majority of the participant teachers are over 45 years old (n:170, 43.5%), with the lowest participation
level in the 25-34 age range (n:77, 19.7%). In terms of union membership, 68.3% of the participating teachers
are union members, while 31.7% are not union members. When looking at the years in the profession, the
majority of participant teachers have 21 years or more of service (n:174, 44.5%), with the lowest participation
in the group of teachers with 1-10 years of professional service (n:105, 26.9%). 74.2% of the participating
teachers are undergraduate graduates, and 25.8% have completed postgraduate education. Regarding school

types, 39.4% of the participating teachers work in Vocational Schools, while 60.6% work in other schools.

Data Collection Tools

For the purpose of data collection, four sections were used: a demographic information form, the
Organizational Alienation Scale, the Emotional Labor Scale, and the Teacher Behaviors in the Teaching-

Learning Process Scale.

Demographic Information Form

The Demographic Information Form was prepared by the researcher to collect demographic information about

the teachers, including gender, union membership status, years in the profession, and school type.

Organizational Alienation Scale

The scale, developed by Eryilmaz (2010), consists of five sub-dimensions: ‘“Powerlessness,”
“Meaninglessness,” “Rulelessness,” “Isolation,” and “Self-Alienation.” These identified factors explain 45.4%
of the scale’s variance. The scale uses a 5-point Likert rating scale: 5 (Always), 4 (Most of the time), 3

(Sometimes), 2 (Rarely), and 1 (Never). After data collection, the reliability analysis of the scale revealed a
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Cronbach’s Alpha value of 0.88 for the “Powerlessness” sub-factor consisting of 15 items, 0.92 for the
“Meaninglessness” sub-factor consisting of 10 items, 0.62 for the “Rulelessness” sub-factor consisting of 4
items, 0.84 for the “Isolation” sub-factor consisting of 6 items, and 0.71 for the “Self-Alienation” sub-factor
consisting of 3 items. The Cronbach’s Alpha value for the entire 38-item scale was calculated as 0.95. Scales

with Cronbach’s Alpha values between 0.70 and 1 are considered reliable (Can, 2020).
Emotional Labor Scale

The scale, developed by Chu and Murrmann (2006) and adapted into Turkish by Kiral (2016), consists of three
sub-factors: “Surface Acting,” “Deep Acting,” and “Genuine Acting.” These identified factors explain 59% of
the scale’s variance. The items were prepared on a 7-point Likert scale: 1 (Strongly Disagree), 2 (Disagree), 3
(Partially Disagree), 4 (Undecided), 5 (Partially Agree), 6 (Agree), and 7 (Strongly Agree). After data
collection, the reliability analysis of the scale revealed a Cronbach’s Alpha value of 0.82 for the “Surface
Acting” sub-factor consisting of § items, 0.81 for the “Deep Acting” sub-factor consisting of 3 items, and 0.84
for the “Genuine Acting” sub-factor consisting of 5 items. The Cronbach’s Alpha value for the entire 16-item
scale was calculated as 0.79. Scales with Cronbach’s Alpha values between 0.70 and 1 are considered reliable

(Can, 2020).
Teacher Behaviors in the Teaching-Learning Process Scale

The scale, developed by Goksoy and Sahin (2018), consists of three factors with 25 items in total: “Proactive
Behavior,” “Positive Behavior,” and “Reactive Behavior.” These identified factors explain 59.46% of the
scale’s variance. The scale was prepared using a 5-point Likert scale: 1 (Never), 2 (Rarely), 3 (Sometimes), 4
(Often), and 5 (Always). After data collection, the reliability analysis of the scale revealed a Cronbach’s Alpha
value of 0.92 for the “Proactive Behavior” sub-factor consisting of 18 items, 0.76 for the “Positive Behavior”
sub-factor consisting of 4 items, 0.83 for the “Reactive Behavior” sub-factor consisting of 3 items, and a
Cronbach’s Alpha value of 0.89 for the entire 25-item scale. Scales with Cronbach’s Alpha values between 0.70
and 1 are considered reliable (Can, 2020).

Data Collection

The data for the research were collected in the 2022-2023 academic year through in-person visits and online
surveys from the schools identified in the sample, following the necessary permissions obtained from the
relevant authorities. Data were gathered both face-to-face and via online forms. Data were collected from 403

voluntary participating teachers.
Data Analysis

The data of the research were analyzed using the SPSS program. A total of 12 data points were excluded from

the main dataset due to non-compliance with the instructions or the creation of outliers, leaving data from 391
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participants for analysis. In the data analysis, normality tests were conducted. In this study, the kurtosis and

skewness values of the data were considered within the normality limits (+ 1.96). Parametric tests such as t-

tests and one-way analysis of variance (ANOVA) were used for comparing data with demographic variables

that were determined to follow a normal distribution. Tukey tests were performed as variances were

homogeneously distributed.

Results

The research problem was to determine whether there were differences in the organizational alienation,

emotional labor, and teaching-learning behaviors of the participating teachers concerning gender, union

membership status, years in the profession, and school type.

Difference by Gender

Table 2. Results of independent group t-tests showing differences in teachers’ organizational alienation by

gender
Variables Gender N X SS Sd t p

Female 220 1,87 0,57

Powerlessness 389 0,45 ,65
Male 171 1,85 0,60
Female 220 1,52 0,62

Meaninglessness 389 -1,86 ,06
Male 171 1,65 0,72
Female 220 1,81 0,67

Normlessness 389 -1,80 ,07
Male 171 1,94 0,72
. Female 220 1,68 0,72

Social Isolation 389 -1,34 ,18
Male 171 1,78 0,76
. Female 220 1,62 0,71

Self-Isolation 389 -1,37 17
Male 171 1,73 0,81

According to teachers’ perceptions in the research, there was no significant difference between the sub-

dimensions of the organizational alienation scale and the gender variable.

Table 3. Results of independent group t-tests showing differences in teachers’ emotional labor by gender

Variables Gender N X SS Sd t p
Female 220 4,19 0,80
Surface Acting 389 1,26 21
Male 171 4,09 0,89
Female 220 4,76 1,70
Genuine Acting 389 -0,74 ,46
Male 171 4,89 1,73
) Female 220 4,32 1,53
Deep Acting 389 0,73 47
Male 171 4,21 1,49
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According to teachers’ perceptions in the research, there was no significant difference between the total value

and sub-dimensions of the emotional labor scale and the gender variable.

Table 4. Results of independent group t-tests showing differences in teachers’ teaching-learning behaviors by

gender

Variables Gender N X SS Sd t P Cohen’s d
Female 220 4,31 0,55

Proactive Behavior 389 0,69 49 -
Male 171 4,28 0,56
Female 220 4,31 0,59

Positive Behavior 389 2,09 ,04 0,02
Male 171 4,17 0,68
Female 220 4,13 0,73

Reactive Behavior 389 1,55 ,13 -
Male 171 4,02 0,73

According to teachers’ perceptions in the research, a statistically significant difference was found between the
“Positive Behavior” sub-dimension of the teaching-learning behaviors scale and the gender variable, while no
significant difference was found between the “Proactive Behavior” and “Reactive Behavior” sub-dimensions

and the gender variable.

Difference by Union Membership Status

Table 5. Results of independent group t-tests showing differences in teachers’ organizational alienation by

union membership status

Union
Variables membershi N X SS Sd t p Cohen’s d
p status
Member 267 1,87 0,58
Powerlessness 389 0,81 42 -
Not Member 124 1,83 0,59
Member 267 1,59 0,65
Meaninglessness 389 0,55 ,58 -
Not Member 124 1,55 0,71
Member 267 1,91 0,72
Normlessness 389 2,03 ,04 0,02
Not Member 124 1,76 0,63
. Member 267 1,75 0,73
Social Isolation 389 0,93 35 -
Not Member 124 1,67 0,75
. Member 267 1,69 0,77
Self-Isolation 389 0,70 ,49 -

Not Member 124 1,63 0,72
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According to teachers’ perceptions in the research, a statistically significant difference was found between the
“Rulelessness” sub-dimension of the organizational alienation scale and the union membership variable. No
significant difference was found between the “Powerlessness,” “Meaninglessness,” “Isolation,” and “Self-

Alienation” sub-dimensions of the scale and union membership.

Table 6. Results of independent group t-tests showing differences in teachers’ emotional labor by union

membership status

Union
Variables membership N X SS Sd t p
status
) Member 267 4,11 0,86
Surface Acting 389 -1,36 17
Not Member 124 4,23 0,80
) ) Member 267 488 1,69
Genuine Acting 389 0,99 ,32
Not Member 124 4,69 1,75
Member 267 429 1,52
Deep Acting 389 0,38 ,71

Not Member 124 423 1,50

According to teachers’ perceptions in the research, there was no significant difference between emotional labor

and union membership.

Table 7. Results of independent group t-tests showing differences in teachers’ teaching-learning behaviors by

union membership status

Union

Variables membership N X SS Sd t p
status
Member 267 4,29 0,55

Proactive Behavior 389 -0,14 ,89
Not Member 124 4,30 0,56
Member 267 4,22 0,66

Positive Behavior 389 -1,36 18
Not Member 124 4,31 0,57
Member 267 4,06 0,72

Reactive Behavior 389 -1,12 ,26

Not Member 124 4,15 0,75

According to teachers’ perceptions in the research, there was no significant difference between the sub-

dimensions of the teaching-learning behaviors scale and union membership variable.
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Difference by Years in the Profession

Table 8. Results of the Anova Test showing differences in teachers’ organizational alienation by years in the

profession
Years in the Profession
1.1-10 2.11-20 3.Above2l
. Sum F
Variables years years years (n=391) p (2,388) Fark n2

(n=105) (n=112) (n=174)

X SS X SS X SS X SS
Powerlessness 1,85 0,56 1,81 0,58 1,90 0,59 1,86 0,58 ,39 0,93 - -
Meaninglessness 1,56 0,58 1,56 0,70 1,60 0,69 1,58 0,66 .,82 0,20 - -
Normlessness 1,83 0,68 1,84 0,67 1,9 0,72 1,87 0,69 ,60 0,51 - -
Social isolation 1,67 0,65 1,59 0,73 1,84 0,78 1,72 0,74 ,01 435 3>2 0,02

Self-Isolation 1,66 0,72 1,58 0,71 1,74 080 1,67 0,76 ,22 1,53 - -

According to teachers’ perceptions in the research, a statistically significant difference was found between the
“Isolation” sub-dimension of the organizational alienation behavior scale and the variable of years in the
profession, while no significant difference was found between the ‘“Powerlessness,” “Meaninglessness,”

“Normlessness,” and “Self-Alienation” sub-dimensions and the years in the profession variable.

Table 9. Results of the Anova Test showing differences in teachers’ organizational alienation by years in the

profession

Years in the Profession

1.1-10 years 2.11-20 years 3. Above 21 years Sum
Variables p F (2,388)
(n=105) (n=112) (n=174) (n=391)

X ssS  X sS X Ss X Ss
Surface Acting 4,09 0,81 429 082 4,09 0,87 4,15 0,84 ,09 239
Genuine Acting 4,84 1,67 499 1,73 4,69 1,72 482 1,71 35 1,05

Deep Acting 4,14 1,48 434 149 431 1,55 427 1,51 ,58 0,55

According to teachers’ perceptions in the research, no significant difference was found between the sub-

dimensions of the emotional labor scale and the variable of years in the profession.
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Table 10. Results of the Anova Test showing differences in teachers’ emotional labor by years in the

profession

Years in the Profession

1.1-10 years 2.11-20 years 3.Above 21 years Sum
Variables p F (2,388)
(n=105) (n=112) (n=174) (n=391)
X SS X SS X SS X SS
Proactive Behavior 4,20 0,49 4,34 0,58 433 0,56 430 0,55 ,11 222
Positive Behavior 4,14 0,68 432 0,60 4,26 0,62 425 0,63 ,09 241
Reactive Behavior 4,01 0,76 4,21 0,74 4,05 0,71 4,08 0,73 ,09 2,37

According to teachers’ perceptions in the research, no significant difference was found between the sub-

dimensions of the emotional labor scale and the variable of years in the profession.

Difference by Educational Level

Table 11. Results of independent group t-tests showing differences in teachers’ organizational alienation by

educational level

Educational _
Variables X SS Sd t ] Cohen’s d
Level
Undergraduate 290 1,90 0,59
Powerlessness 389 2,21 ,03 0,03
Postgraduate 101 1,75 0,55
Undergraduate 290 1,59 0,70
Meaninglessness 389 0,58 56 -
Postgraduate 101 1,55 0,54
Undergraduate 290 1,88 0,70
Normlessness 389 0,61 54 -
Postgraduate 101 1,83 0,69
. Undergraduate 290 1,78 0,76
Social Isolation 389 2,92 ,00 0,03
Postgraduate 101 1,55 0,65
. Undergraduate 290 1,71 0,79
Self-Isolation 389 1,38 A7 -
Postgraduate 101 1,58 0,65

According to teachers’ perceptions in the research, a statistically significant difference was found between the

“Powerlessness” and “Isolation” sub-dimensions of the organizational alienation behavior scale and the

educational level variable, while no significant difference was found between the ‘“Meaninglessness,”

“Normlessness,” and “Self-Alienation” sub-dimensions and the educational level variable.
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Table 12. Results of independent group t-tests showing differences in teachers’ emotional labor by

educational level

Educational _
Variables N X SS Sd t p
Level
) Undergraduate 290 4,15 0,82
Surface Acting 389 0,17 ,86

Postgraduate 101 4,13 0,90

Undergraduate 290 4,85 1,74
Genuine Acting 389 0,57 57
Postgraduate 101 4,74 1,62

Undergraduate 290 4,27 1,51
Deep Acting 389 -0,08 ,94
Postgraduate 101 4,28 1,53

According to teachers’ perceptions in the research, no significant difference was found between the sub-

dimensions of the emotional labor scale and the educational level variable.

Table 13. Results of independent group t-tests showing differences in teachers’ teaching-learning behaviors

by educational level

Educational

Variables N O SS Sd t p
Level
Undergraduate 290 4,31 0,56

Proactive Behavior 389 0,93 35

Postgraduate 101 4,25 0,55

Undergraduate 290 4,23 0,66
Positive Behavior 389 -0,93 ,36
Postgraduate 101 4,30 0,56

Undergraduate 290 4,06 0,73
Reactive Behavior 389 -1,18 24
Postgraduate 101 4,16 0,73

According to teachers’ perceptions in the research, no significant difference was found between the sub-

dimensions of the teaching-learning behaviors scale and the educational level variable.

Difference by School Type

Table 14. Results of independent group t-tests showing differences in teachers’ organizational alienation by

school type

Variables School Type N X SS Sd t p Cohen’s d

Vocational
154 1,92 0,61
Powerlessness Schools 389 1,63 ,11 -
Other Schools 237 1,82 0,56
Vocational
154 1,60 0,73
Meaninglessness Schools 389 0,51 ,61 -

Other Schools 237 1,57 0,62
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Normlessness

Social Isolation

Self-Isolation

Vocational
Schools
Other Schools
Vocational
Schools
Other Schools
Vocational
Schools
Other Schools

154

237

154

237

154

237

1,95

1,81

1,79

1,68

1,69

1,66

0,75

0,65

0,76

0,72

0,76

0,75

389

389

389

2,01

1,50

0,36

,04 0,02

According to teachers’ perceptions in the research, a statistically significant difference was found between the

“Normlessness” sub-dimension of the organizational alienation behavior scale and the variable “School Type”

being studied, while no significant difference was found between the “Powerlessness,” “Meaninglessness,”

“Isolation,” and “Self-Alienation” sub-dimensions and the variable “School Type” being studied.

Table 15. Results of independent group t-tests showing differences in teachers’ emotional labor by school

type
Variables School Type N X SS Sd t p Cohen’s d
Vocational
154 4,25 0,82
Surface Acting Schools 389 1,99 ,04 0,02
Other Schools 237 4,08 0,85
Vocational
154 4,86 1,73
Genuine Acting Schools 3890 0,34 ,73 -
Other Schools 237 4,80 1,70
Vocational
154 4,32 1,49
Deep Acting Schools 389 0,51 ,01 -
Other Schools 237 4,24 1,53

According to teachers’ perceptions in the research, a statistically significant difference was found between the

“Surface Acting” sub-dimension of the emotional labor scale and the variable “School Type” being studied,

while no significant difference was found between the “Genuine Acting” and “Deep Acting” sub-dimensions

and the variable “School Type” being studied.
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Table 16. Results of independent group t-tests showing differences in teachers’ teaching-learning behaviors

by school type

Variables School Type N X SS Sd t p

Vocational
154 4,25 0,55
Proactive Behavior  Schools 389  -1,25 21

Other Schools 237 4,33 0,56
Vocational
154 4,18 0,69
Positive Behavior Schools 389 -1,64 ,10
Other Schools 237 4,29 0,59
Vocational
154 4,03 0,77
Reactive Behavior ~ Schools 389  -1,13 ,26

Other Schools 237 4,12 0,71

According to teachers’ perceptions in the research, no significant difference was found between the sub-

dimensions of the teaching-learning behaviors scale and the variable “School Type” being studied.

Discussion

Gender Differences

According to teachers’ perceptions in the research, no significant difference was found between the sub-
dimensions of the organizational alienation scale and the gender variable. While Atmaca (2020) found no
significant difference between teachers’ alienation from the profession and gender, they did find that female
teachers experienced more alienation than males, which they associated with lower dedication of male teachers
to the profession. Emir (2012) also found no significant difference between teachers’ levels of alienation and
gender, but statistically, women experienced lower levels of alienation than men. In a study by Kazak (2022),
it was found that female managers, unlike male managers, faced gender-based issues, leading to more
physiological and psychological problems in their personal and work lives. Kahveci (2015) found that male
teachers perceived higher levels of “Meaninglessness,” “Isolation,” and “Rulelessness” in the total score of
teachers’ organizational alienation, while the perceptions of female and male teachers were similar in the
“Powerlessness” and “Self-Alienation” sub-dimensions. Aslan (2008) found that female cultural education
teachers working in vocational schools experienced more alienation than males. These research results align

with our study.

Dogan (2019) found a significant difference in favor of male teachers in the “Powerlessness” and “Isolation”
sub-dimensions of organizational alienation. This was linked to female teachers exhibiting warmer behaviors
toward school administrators and stakeholders. Goztok (2021) found a slight significant difference in the
“Meaninglessness” and “Isolation” sub-dimensions due to gender, while no significant difference was found
in the “Powerlessness” dimension. Kovanci and Ergen (2019) discovered that gender had a significant effect

on the total score of organizational alienation and the sub-dimensions of “Meaninglessness,” “Rulelessness,”
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and “Isolation,” favoring male teachers, while there was no significant difference in “Powerlessness” and “Self-
Alienation” sub-dimensions. These research findings partially differ from our study. Despite no statistically
significant differences between genders, the presence of slight differences in specific sub-dimensions suggests
that the impact of gender on the experience of organizational alienation is partial and relatively small. Gender
may play a more comprehensive role in understanding organizational alienation when evaluated in conjunction
with other factors. For instance, working conditions, organizational policies, leadership styles, and personal
factors are also believed to have an impact. These findings support the need for organizations to raise awareness
about gender equality and employees’ levels of organizational alienation and develop appropriate policies.
Organizations should strive to provide a supportive and fair working environment to minimize employees’
experiences of powerlessness, meaninglessness, rulelessness, isolation, and self-alienation. Additionally, it
should be noted that these findings were obtained on a specific sample, and further comprehensive research in

the future can provide a more detailed understanding of the impact of gender on organizational alienation.

According to teachers’ perceptions in the research, no significant difference was found between the total value
and sub-dimensions of the emotional labor scale and the gender variable. In the study by Dogan (2021),
Steinberg and Figart (1999), and Akbag and Bostanci (2019, no significant difference was found in teachers’
emotional labor behaviors. In contrast, Basim et al. (2013) found that female teachers had higher levels of
emotional labor. These research findings align with our study. Celik (2023) found a significant difference in
favor of male teachers in the sub-dimensions of “Superficial Role Playing” and “Deep Role Playing” of
emotional labor, while “Natural (Sincere) Behavior” favored females. Yilmaz et al. (2015) found that male
teachers exhibited more superficial role-playing behavior than female teachers. In contrast, Ertiirk et al. (2016)
found that male teachers had higher levels of emotional labor than females. These results differ from our
research. Emotional labor refers to the process of responding to emotional demands in the workplace. The
findings suggest that gender can influence emotional labor experiences, but this influence may not be expressed
through statistically significant differences. It implies that when gender is considered in conjunction with other
factors, it can play a partial and relatively small role in understanding emotional labor. Organizations may
create supportive working environments to meet employees’ emotional needs, provide training to enhance
emotional labor skills, and support employees in expressing and balancing their emotional needs. It should be
noted that these findings were obtained on a specific sample and may not be sufficient for generalization. Other
factors, such as working conditions, workplace culture, leadership styles, and other organizational factors, may
have an impact on emotional labor and analyzing these factors may provide a more comprehensive

understanding.

According to teachers’ perceptions in the research, a statistically significant difference was found between the
“Positive Behavior” sub-dimension of the teacher behaviors in the teaching-learning process scale and the
gender variable, while no significant difference was found in the “Proactive Behavior” and “Reactive
Behavior” sub-dimensions of the teacher behaviors and the gender variable. Baymdir (2002) found no
significant difference in teacher behaviors during the teaching-learning process based on gender. However,
they noted that females had higher averages. Halici-Karabatak (2018) found a significant difference in the

“Proactive Behavior” sub-dimension and gender. Aybatan (2018) found no significant relationship between
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proactive personality traits and gender. These research findings partially align with our study. In the literature,
there are very few studies on this subject. The statistically significant difference between genders in the
“Positive Behavior” sub-dimension in the teaching-learning process implies that there are differences between
genders in terms of the frequency or level at which teachers exhibit this behavior. The levels at which teachers
exhibit positive behaviors (such as establishing positive relationships with students, motivating and supporting
them) may vary based on gender. This suggests that gender may influence teachers’ pedagogical approaches
and their relationships with students. On the other hand, the absence of a significant difference in the “Proactive
Behavior” and “Reactive Behavior” sub-dimensions suggests that these teacher behaviors are not directly
related to gender. In other words, there was no identified difference in terms of gender in proactive behaviors
(e.g., lesson planning, anticipating student needs) and reactive behaviors (e.g., responding to student needs,
problem-solving). These findings suggest that these teacher behaviors may not change based on gender or other
factors (e.g., education, experience, personality traits) may have a more decisive impact. Further research in
this field can provide a better understanding of what factors influence teacher behaviors beyond gender.
Additionally, these findings can prompt consideration of how pedagogical practices and teacher education

account for the gender factor.
Difference Based on Union Membership

According to teachers’ perceptions in the study, a statistically significant difference was found between the
“Rulelessness” sub-dimension of the organizational alienation scale and the variable of union membership. No
significant difference was observed between the “Powerlessness,” “Meaninglessness,” “Isolation,” and “Self-
Alienation” sub-dimensions and the union membership variable. Kazoglu (2014) did not find a significant
difference between teachers’ organizational alienation and their union membership in their research. These
findings are consistent with our study. Simsek et al. (2006) found that union member employees were more
affected by union-related negatives compared to public servants and experienced workplace alienation. They
classified union membership among environmental factors causing workplace alienation. However, Secer
(2009) indicated that workers in large-scale enterprises felt a greater need for protection and were more inclined
to desire union membership to reduce workplace alienation. The statistically significant difference between the
“Rulelessness” sub-dimension of the organizational alienation scale and union membership suggests a
relationship between these two variables. The feeling of rulelessness among teachers (e.g., a perception of non-
compliance with specific organizational rules) may be associated with union membership. This could imply
that teachers who are union members are more compliant with the organization’s rules or attach more
importance to specific organizational regulations. However, the absence of a significant difference between
“Powerlessness,” “Meaninglessness,” “Isolation,” and “Self-Alienation” sub-dimensions and union
membership suggests that these sub-dimensions may not be directly related to union membership. In other
words, feelings of powerlessness (e.g., feeling inadequate in decision-making processes within the
organization), meaninglessness (e.g., thinking that tasks are meaningless), isolation (e.g., feeling lonely within
the organization), and self-alienation (e.g., losing a sense of belonging to the organization) among teachers
may not be directly related to union membership. These sub-dimensions indicate that other factors (e.g., job

satisfaction, organizational justice, personal values) may be more influential in the decision to join a union.
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These findings suggest that teachers’ union membership might vary based on their organizational experiences.

Further research should explore these relationships in more detail and consider additional factors.

According to teachers’ perceptions in the study, no significant difference was observed between emotional
labor and union membership. Yilmaz (2021) also did not find a significant difference between the emotional
labor levels of primary and middle school teachers and their union membership status, which aligns with our
findings. This finding may suggest that union membership does not have a direct impact on emotional labor.

In other words, teachers’ decision to join a union may not change their levels of emotional labor.

According to teachers’ perceptions in the study, no significant difference was found between the sub-
dimensions of the teacher behaviors in the teaching-learning process scale and union membership. No research
has been found in the literature regarding this matter. This situation may suggest that there is no relationship
between union membership and teacher behaviors or that the relationship is weak. Union membership is
unlikely to change teachers’ classroom behaviors or approaches in the teaching-learning process. Moreover,

other factors influencing teacher behaviors may extend beyond union membership.

Diference By Years in The Profession

According to teachers’ perceptions in the study, a statistically significant difference was found between the
“Isolation” sub-dimension of the organizational alienation behavior scale and the variable of years of service
in the profession. However, no significant difference was observed between the ‘“Powerlessness,”

>

“Meaninglessness,” “Rulelessness,” and “Self-Alienation” sub-dimensions and the years of service in the
profession variable. In their research, Tsang (2018) and Philipp and Schiipbach (2010) found that as teachers’
years of service in the profession increased, their levels of professional burnout and alienation also increased.
These results align with our study. In Emir’s (2012) research, no significant difference was found between
teachers’ levels of alienation and the variable of years of service in the profession. These results partially
coincide with our study. Efendioglu (2021) found a significant difference between the “Meaninglessness” sub-
dimension of alienation and the variable of years of service in the profession. It was determined that teachers

experience more meaninglessness as their years of service in the profession increase.

Elma (2003) and Celep (2008) found a significant difference between teachers’ years of service in the
profession and alienation. The research results partially coincide with our study. In Dogan’s (2019) research, a
significant difference was found between the “Powerlessness” dimension of organizational alienation and years
of service in the profession. The significant difference observed in the “Powerlessness” dimension of teachers
with 16-20 years of service was associated with their feeling inadequate in adapting to changing educational
methods and techniques and in meeting different expectations. These results differ from our study. In Atmaca’s
(2020) research, no significant difference was found between teachers’ years of service in the profession and
their alienation, and the highest level of alienation was observed among teachers with 6-10 years of professional
experience. This situation was attributed to inexperience and a lack of knowledge. Kil¢ik (2011) found that

teachers with 16 years or more of service in the profession had lower levels of alienation than teachers with 1-
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10 years of service. Kovanci and Ergen (2019) found a significant difference in the “Meaninglessness” and
“Self-Alienation” sub-dimensions of organizational alienation between teachers with 6-10 years of experience,
favoring the latter. Aslan (2008) found that culture course teachers with 6-10 years and 11-15 years of service
in vocational high schools experienced a greater sense of alienation compared to others. Although Kahveci
(2015) found no significant difference between teachers’ years of service in the profession and their perceptions
of alienation, they found that teachers with 1-5 years of service had higher scores on the total scale and in the
sub-dimensions of “Rulelessness,” “Powerlessness,” “Meaninglessness,” and “Self-Alienation.” These results
differ from our study. This finding may suggest that teachers’ years of service in the profession affect their
feelings of isolation. Teachers with longer years of service may experience more isolation, socially or
emotionally. This could be due to their inability to communicate with new teachers and administrators,
emotional exhaustion, and difficulty adapting to new technologies, educational policies, teaching methods, and

student profiles.

According to teachers’ perceptions in the study, no significant difference was observed between the sub-
dimensions of the emotional labor scale and the variable of years of service in the profession. In Dogan’s (2021)
research, a significant difference was not found between the years of service in the profession and surface
acting behavior and the total score of emotional labor, but a significant difference was found in the “Deep
Acting Behavior” and “Natural (Sincere) Behavior” sub-dimensions, favoring those with over 21 years of
experience. In Sat et al.’s (2015) research, teachers with over 15 years of professional experience exhibited
more “Natural (Sincere) Behavior.” Aybatan’s (2018) research did not find differences between teachers’ years
of service and proactivity. These results differ from our study. There are very few studies in the literature that
fully align with the results of our research. This finding could suggest that teachers with more years of service
in the profession have encountered more situations requiring emotional labor and gained experience in this
regard. Teaching is inherently a profession that requires emotional labor. Therefore, years of service in the
profession alone may not be sufficient to determine the impact on emotional labor. Other factors, such as in-

service experiences, working conditions, and support systems, may also influence emotional labor.

According to teachers’ perceptions in the study, no significant difference was found between the sub-
dimensions of the teacher behaviors in the teaching-learning process scale and the variable of years of service
in the profession. Baymdir (2002) did not find a significant difference between teacher behaviors in the
teaching-learning process and the variable of years of service in the profession. These results align with our
study. Halici-Karabatak (2018) found a significant difference in the Proactive Behavior sub-dimension and
years of service in the profession. In Aybatan’s (2018) research, no difference was found between teachers’
years of service and proactivity. These results differ from our study. There are very few studies in the literature
that fully align with the results of our research. The attitudes and values that teachers acquire throughout their
professional careers can influence their behaviors in the teaching-learning process. Teachers may improve their
teaching skills and effective teaching methods as they work in the profession for a longer time. This could

reduce the difference between years of service in the profession and behaviors in the teaching-learning process.
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Difference By Educational Level

According to teachers’ perceptions in the study, a statistically significant difference was found between the
“Powerlessness” and “Isolation” sub-dimensions of the organizational alienation behavior scale and the
variable of educational background. However, no significant difference was observed between the
“Meaninglessness,” “Rulelessness,” and “Self-Alienation” sub-dimensions and the educational background
variable. In the studies conducted by Emir (2012), Kovanci and Ergen (2019), and Dogan (2019), no significant
difference was found between teachers’ levels of alienation and their educational backgrounds. These results
partially coincide with our study. In Atmaca’s (2020) research, it was found that teachers pursuing postgraduate
education had higher levels of professional alienation, and this was attributed to postgraduate education raising
teachers’ expectations but their inner motivation decreasing due to unmet expectations. These results differ
from our study. Educational background reflects an individual’s level of education. Teachers with higher
educational levels may have more self-confidence and social skills, which could lead to lower feelings of

powerlessness and isolation.

According to teachers’ perceptions in the study, no significant difference was found between the sub-
dimensions of the emotional labor scale and the educational background variable. Celik (2023), Sat et al.
(2015), and Ertiirk et al. (2016) found that teachers’ levels of emotional labor did not significantly differ based
on their educational backgrounds. These results align with our study. In Dogan’s (2021) research, a significant
difference was not found between the educational background variable and surface acting and natural (sincere)
behavior sub-dimensions, but it was found that graduate teachers exhibited more deep acting behavior and
demonstrated more emotional labor than undergraduate teachers. These results partially coincide with our
study. Begenirbag and Basim (2013) found a significant difference in deep acting behavior based on educational
background. This difference favored undergraduate and graduate teachers. In other words, doctoral graduate
teachers exhibited less deep acting behavior. These results differ from our study. Teachers’ educational level
generally represents their level of education. However, emotional labor is more related to an individual’s
personal qualities, experiences, and interactions in the workplace. Educational background may not be a direct
factor that significantly affects emotional labor. Therefore, there may not be a significant relationship between
teachers’ educational background and emotional labor. Emotional labor is not a phenomenon that can be
explained solely by educational level; various factors, such as the work environment, working conditions,
professional experience, personal traits, and job commitment, can influence emotional labor. These factors may

balance or emphasize the effect of educational background.

According to teachers’ perceptions in the study, no significant difference was found between the sub-
dimensions of teacher behaviors in the teaching-learning process and the educational background variable. In
Halic1-Karabatak’s (2018) research, a significant difference was found between the Proactive Behavior sub-
dimension and educational background, contrary to our study. No other relevant research was found in the
literature. Teacher behaviors can be influenced by various factors, such as the work environment, the teacher’s
professional experience, teaching methods, and personality traits. However, more comprehensive research and

the use of different methods are needed to investigate this relationship more thoroughly.
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Difference by School Type

According to the perceptions of teachers in the study, a statistically significant difference was found between
the “Rulelessness” sub-dimension of the organizational alienation behavior scale and the variable of “School
Type,” while no significant difference was found between the “Powerlessness,” ‘“Meaninglessness,”
“Isolation,” and “Self-Alienation” sub-dimensions and the variable of “School Type.” In Eryilmaz’s (2010)
study, statistically significant differences were found between private and state school teachers in the
“Powerlessness” and “Self-Alienation” sub-dimensions, which were attributed to state school teachers feeling
more powerless due to the excessive bureaucracy and limited resources. The significant difference identified
in the “Rulelessness” sub-dimension was explained by state school teachers’ response to an authoritarian
hierarchy. In Efendioglu’s (2021) research, the Meaninglessness dimension of teacher alienation was found to
differ significantly based on school type, with teachers in private schools experiencing higher levels of
meaninglessness. Atmaca (2020) suggested that teachers working in low-performing high schools experienced
more alienation due to burnout. Kahveci (2015) did not find a significant difference between school type and
organizational alienation. The research results partially coincide with our study. In Emir’s (2012) study, a low-
level significant difference was found between teachers in non-vocational high schools and the
“Powerlessness,” “Normlessness,” and “Isolation” sub-dimensions of teacher alienation in favor of teachers in
non-vocational high schools. These results differ from our study. Rulelessness represents teachers’ perceptions
of the regularity and sufficiency of organizational rules in a specific school type. It can be assumed that there
may be more issues related to rule enforcement or regularity in a particular school type. Different school types
may have distinct organizational cultures, management structures, and working conditions that can influence

the level of rulelessness perceived by teachers.

According to the perceptions of teachers in the study, a statistically significant difference was found between
the “Surface Acting” sub-dimension of the emotional labor scale and the variable of “School Type,” while no
significant difference was found between the “Deep Acting,” and “Genuine Acting” sub-dimensions and the
variable of “School Type.” In Efendioglu’s (2021) study, there was a significant difference in teachers’ surface
acting behaviors based on school type, with teachers in private schools scoring higher. These results partially
align with our study, and no other relevant research was found in the literature. Different school types may
have their own unique cultures. Teachers may have adapted their surface behaviors more to the school culture
in a particular school type. In a specific school type, teachers might be more encouraged or expected to exhibit
surface behaviors. Role expectations and job requirements can differ among school types, leading teachers to
adopt roles that prioritize surface behaviors. On the other hand, genuine or deep acting behaviors may not be
emphasized or prominently expected in different school types. Student profiles can vary across different school
types, leading teachers to adjust their emotional labor strategies based on student needs and characteristics.
Surface behaviors might be more critical for student relationships and interactions in some school types, while

other school types might prioritize more sincere and deep behaviors.

According to the perceptions of teachers in the study, no statistically significant difference was found between

the sub-dimensions of the teacher behaviors in the teaching-learning process scale and the variable of “School
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Type.” Bayindir (2002) found a significant difference between teacher behaviors in the teaching-learning
process and the school type variable, but this significant difference was between exam-based schools and other
high schools. These results differ from our study, and no other relevant research was found in the literature.
Education policies and standards typically exhibit similarities across different school types. These policies can
influence teacher behaviors and lead teachers in different school types to adopt similar teaching approaches.
This can explain the similarity in teacher behaviors during the teaching and learning process across different

school types.

Conclusion

1. It has been determined that teachers feel a low level of organizational alienation, a moderate level of
emotional labor, and a high level of teaching-learning process behaviors.

2. The results of the research showed a significant difference between the "Positive Behavior" sub-
dimension of the teacher behaviors in the teaching-learning process scale and the variable of gender.

3. The research findings revealed a significant difference between the "Rulelessness" sub-dimension of
organizational alienation and the variable of union membership.

4. The results of the study indicated a significant difference between the "Isolation" sub-dimension of
organizational alienation and years of service in the profession.

5. The research results showed a significant difference between the "Powerlessness" and "Isolation" sub-
dimensions of teachers' organizational alienation and the variable of educational background.

6. The study findings demonstrated a significant relationship between the "Rulelessness" sub-dimension
of organizational alienation and the "Surface Acting" sub-dimension of emotional labor with school
type.

7. According to the research results, teachers' emotional labor has a positive correlation with their
behaviors in the teaching-learning process, while the influence of organizational alienation on
behaviors in the teaching-learning process and the impact of emotional labor on organizational

alienation are negative.

Recommendations

1. The results of the research indicate that teachers experience "Powerlessness" and "Rulelessness" more
than other aspects. Managers can reduce teachers' feelings of powerlessness by involving them more
in decision-making processes. Clearly defining and implementing rules can help reduce teachers'
sense of rulelessness.

2. Itis apositive finding that teachers exhibit a high level of behavior in the teaching-learning process.
Efforts can be made to encourage teachers to continuously improve themselves and adopt innovative

approaches in educational practices.
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3. Although the average of the "Reactive Behavior" sub-dimension is slightly lower compared to other
sub-dimensions, it is still at a high level. Efforts can be made to encourage teachers not to settle for
reactive behavior but to adopt a proactive approach and try to anticipate their students' needs.

4. Conducting different studies with teachers regarding their perceptions of union membership can
contribute to the existing literature.

5. In future research, in-depth studies can be conducted on factors that affect behaviors in the teaching-
learning process.

6. Conducting research that evaluates and compares teachers' behaviors in the teaching-learning process

with the perceptions of students, parents, and administrators can contribute to the existing literature.
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Abstract

Creativity has been identified as a critical competence for future engineers and is said to rely on direct contact
with others and on teaching environments that allow for face-to-face phronetic experiences. Against the
background of the pandemic-caused amplification of online teaching, the main objective of the European
project TICON - Teaching creativity online - was to identify the barriers in engineering higher education for
teaching creativity online and to upskill teachers in digital teaching with appropriate pedagogical approaches.
This is achieved through the TICON e-learning platform, which provides engineering educators with a targeted
curriculum and a range of educational materials. The platform was developed using a user-centred design
approach. Initial interviews and focus groups were conducted with engineering educators to understand the
challenges and best practices of teaching creativity online. Based on these findings, a comprehensive

curriculum, learning materials and e-learning platform were developed. The programme provides a targeted
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learning journey for upskilling engineering teachers and includes modules on understanding creativity in
engineering, implementing online teaching sessions, managing online creativity teaching and insights from
teaching experts. An extensive evaluation, involving both teachers and students, was carried out to assess the

effectiveness of the platform and gather feedback for improvements.
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Introduction

Engineering curricula in tertiary education have shifted in recent years from teaching purely technical skills to
complementing management competences and innovation capabilities (Kolmos, Hadgraft, & Holgaard, 2016).
This change is a response to evolving trends that necessitate visionary problem-solving skills for addressing
issues like human health, responsible production, sustainability (Haase, 2014), and fostering entrepreneurial
activities (Sheppard, Pellegrino, & Olds, 2008). Furthermore, the emergence of technologies such as artificial
intelligence, machine learning, and robotics raises concerns about potential job loss through automation.
However, "occupations that involve the development of novel ideas and artefacts are the least vulnerable to
computerization" (Frey & Osborne, 2017). Consequently, creativity has been recognized as a critical
competence for future engineers as it remains irreplaceable by technology (Brown, 2018; Kim, Kim, & Lee,
2017). As a result, engineering teachers in higher education (HE) face an increasing challenge of activating

and enhancing the creative abilities of engineering students.

The global crisis caused by the COVID-19 pandemic has triggered yet another transformation in engineering
education within HE institutions: Universities have been "forced to move learning online due to nationwide
shutdowns" (Giridharan, 2020), leading to a move towards hybrid and online learning environments, which is
expected to continue (Li & Lalani, 2020; Zancajo, Verger, & Bolea, 2022). With digitalization becoming a key
activity across all sectors (Gandhi, Khanna, & Ramaswamy, 2016), the future of engineering education is being
steered towards distance learning. While creativity is widely acknowledged as an essential skill in engineering
(Cropley, 2015), HE engineering teachers face difficulties in applying creativity techniques in the classroom
(Anderson, et al., 2022). Based on our observations within the European ERASMUS+ project TICON
(Teaching creativity online) with project partners from Tiirkiye, Ireland, Germany, Denmark and Spain from
March 2021 onwards, this challenge is exacerbated in an online environment. These observations are

underpinned by several studies (e.g. Barak & Usher, 2019).
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Motivation and Objective

While the COVID-19 pandemic has significantly increased the awareness, knowledge, willingness, and ability
of higher education (HE) teachers to utilize digital learning materials (Giridharan, 2020), we find that current
online engineering curricula at European universities fail short of teaching and rewarding adequately creativity
(Valentine, Belski, Hamilton, & Adams, 2019). One potential reason for this could be that creativity thrives on
direct interaction with others, necessitating a teaching environment that enables face-to-face phronetic
experiences (Nonaka & Toyama, 2007; Kaiser & Fordinal, 2010). This aspect poses a significant obstacle to
teaching creativity in an online setting. Compounding the issue, there is a lack of systematic approaches to
assist engineering teachers in effectively integrating the subject into online teaching environments.
Furthermore, student anxiety and discomfort tend to increase in online settings, impeding their active
participation in creative tasks that require the exploration of ideas beyond conventional thinking paths
(Giridharan, 2020). As a whole, these factors collectively represent a notable barrier for engineering students.
Additionally, there are few pedagogical studies focusing on the teaching of creativity online within HE
institutions. This gap in research has motivated scholars to call for systematic approaches aimed at equipping
HE engineering educators with the means to effectively integrate creativity methods and techniques into online

teaching environments. (Mbati & Minnaar, 2015; Bashir, Bashir, Rana, Lambert, & Vernallis, 2021).

Consequently, the main objective of the TICON project (Teachlng Creativity ONline for HE Engineering
Teachers) was to identify and address the barriers encountered in engineering HE when it comes to teaching
creativity online. The project aimed to enhance the digital teaching capabilities of teachers and provide them
with appropriate online tools, pedagogical knowledge, as well as technical and practical skills necessary for
effectively teaching creativity in both online and hybrid learning environments. This is achieved by resulting
the TICON e-learning platform which provides a targeted curriculum and a range of educational materials to

engineering educators.

Methodology

The design methodology followed an explorative, qualitative (Flick, 2014), iterative and user-centred design
(ISO 9421-210, 2019) approach throughout three main work packages:
WP1 — Curriculum: Analysis of challenges and needs related to online teaching of creativity as well
as the definition of the learning approach, the curriculum structure and its learning contents.
WP2 — Learning Content: Development of the actual learning contents on the basis of WP1.
WP3 — E-Learning Platform: Implementation of a digital toolbox and e-learning platform to convey

the integrated leaning materials of WP2 according to the needs of WPI.

The user-centred design process foresees the active engagement of future users. Since the specific engineering

(Sarsar, et al., 2021) and cultural perspectives (Semmler, Uchinokura, & Pietzner, 2018) influence the practices
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of teaching as well as its conceptualisation, we used a purposive, variant sampling strategy (Flick, 2014) to

recruit HE engineering teachers for the whole process.
Curriculum Design

For designing the curriculum, we first conducted comprehensive experience interviews (Zeiner, Laib,
Schippert, & Burmester, 2016) — an experience-centered variant of episodic narrative interviews (Mueller,
2019) - with 32 HE engineering educators (8 each from Turkey, Ireland, Germany and Denmark) from various
engineering disciplines to gain insights into challenges, best practices as well as upskilling needs of teaching
online. Interviewees were encouraged to reflect on positive and negative experiences when teaching or using
creativity methods and techniques in both classroom and online teaching settings. The interviews of the average
length of 40 minutes were recorded, transcribed, thematically coded (Guest, MacQueen, & Namey, 2012) and

analysed over all four countries with affinity diagrams (Courage & Baxter, 2005).

Following the findings, we developed a draft curriculum as an initial design solution. To assess and gather
additional insights, the curriculum prototype and the interview outcomes were presented to 60 HE engineering
educators (15 of each country) in focus groups (Fern, 2001) lasting 1.5 to 2 hours. The focus group sessions
were recorded and analysed similar to the interviews. On this basis, the curriculum prototype was enhanced
and refined during a cross-case comparison of all findings in a group interpretation session of the project

partners.

During the interviews and subsequent focus groups, the HE engineering educators identified numerous
challenges associated with teaching creativity online. They emphasized the critical need for corresponding
upskilling in order to address these challenges effectively. The identified challenges which HE engineering
educators experience in teaching creativity online revolve around eight central topics (Wolf, et al., 2022):
Justifying the importance of teaching creativity in online education, 2) dealing with social dynamics and 3)
building relationships, 4) organizing professional exchange, 5) planning and conducting effective creativity-
related lessons, 6) managing technology, 7) selecting suitable creativity methods and techniques, and 8)

evaluating student performance.

The final curriculum (Kunz, et al., 2022) consists of three units: Unit 1 “Introduction to creativity teaching and
its relevance for engineering” focuses on basics such as creativity concepts, definitions and showcases of its
benefits in the real world. Also, an assessment of the teachers own level of expertise is included. Unit 2 “Method
and tool skills for online teaching” emphasizes on creativity methods, technology integration and managing
the online classroom as well as blending online and offline. Unit 3 “Skill development for facilitating
creativity” encompasses all topics regarding skill development of engineering teachers with a focus on
increasing students’ and educators’ motivation, engaging group- and teamwork and a specific tips-and-tricks

section from and for teaching experts.

69 | Proceedings Book



International Conference on Academic Studies in Technology and Education ICASTE _

The TICON E-Learning Platform

For designing the TICON e-learning platform, we first took the curriculum structure and the findings of the
needs analysis together and defined a learning journey for upskilling HE engineering teachers as a foundation.
The learning journey in figure 1 describes the individual steps of a learner on the e-learning platform. Initially,
it is essential to provide the user with a clear understanding of the learning platform, its purpose, and the value
it offers. The user then proceeds to engage with the curriculum described above. Subsequently, the user has the
opportunity to assess their learning progress. Upon completion of the learning content, the user establishes a
defined didactic teaching goal, allowing them to explore and select suitable methods from the method-toolbox.
These methods serve as a means to pursue either a comprehensive course or an individual session aligned with
their goal. As the user reaches the end of their journey, they have the option to evaluate and rate the value and
usefulness of the selected methods. Additionally, they can reflect on personal improvement and the application
of the chosen methods. Furthermore, a community forum facilitates interaction among users, enabling

discussions on tips, tricks, methods, and course paths.

v 1

What are you looking for? 1 2
Is this the right place? Where do | stand? 1. What is creativity? 4 What are ";e . 8.Howdol Quiz & . hatis my goal?
What can | find here? What is the use? ? P this? certificate
B :
Which methods do | ) Evaluation: How How can | improve
. useand how? . Now | try it out . successful w:s the ’ myself?
m

Figure 1. Initial learning journey of the TICON e-learning platform

We then developed according to contents and the TICON e-learning platform with respect to the principles of
universal design for learning (Burgstahler, 2021). The contents were shaped by several factors, such as learner’s
characteristics and needs, learning goals, activities that could support learning, effective assessment strategies,
and the larger goal of creating an active learning environment that has the potential to respond to the complex

needs of current higher education engineering programs, teachers and students.

After  extensive evaluation, the final wversion of the TICON e-learning platform
(https://www.creativityteaching.eu) is available in four languages English, Turkish, Danish and German.
Besides background information on the consortium, news and publications and account handling, there are four

main areas of interest: the home page, “Upskill”, “Creativity Toolbox™ and the “Knowledge Sharing” forum.

Following the learning journey, the home page of the platform (see figure 2a) introduces to the TICON platform
textually and with a short video that explains why TICON is created and who it is for. All learning content
resides in the “Upskill” section (figure 2b). Educators can find and take different learning lessons to help them
in introducing creativity into their online teaching. The “Upskill” content is aligned to the curriculum structure
but mapped to four modules for didactic reasons. The lesson “Understanding creativity in engineering” contains

video lessons with the topics of knowing the concept of creativity, how important it is to be skilled in teaching
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creativity online, how creativity relates to engineering, the phases of creative processes, and finally
understanding the benefits and challenges of teaching creativity online. “How to implement a session” contains
self-learning questionnaires of how to implement a session with creativity teaching. The topics include
preparation, group- and teamwork, and facilitation. “Managing online creativity teaching” comprises learning
documents that will teach about do's and don'ts in teaching creativity online and how to blend online and offline
environments for using creativity methods. The last module “Testimonials” contains interview videos of around
a total of 70 minute from our TICON Expert Panel on topics such as benefits of teaching creativity online
compared to classroom settings, situations and cases where the online setup is beneficial, the most challenging

about teaching creativity online, their favourite creative methods, and much more.

= .
Tl C& lN Home  Upskill  Creativity Toolbox  Knowledgesharing  News &Publications  Behind TICON a in iZox
= My Account

@ w®

catvy e o, e e

Welcome to
TICON

https://www.creativityteaching.eu/

teaching and
HE for teachi

What can TICON do for you?

Upskill

ication and teach creativity online (and with the appropriate pe

ical approaches and

engineering

digital tools).

Figure 2a: Landing page
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Figure 2b: Upskill lessons and example lesson index
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Figure 2c: Creativity toolbox with filter

The “Creativity Toolbox” area (figure 2c) consists of 55 creativity methods to help in introducing creativity
into online teaching. They are classified in facets such as the steps of a generic engineering design process,
whether it is a group or individual activity; the number of people, or the type of class or classroom activity, as
well as the duration. This metadata allows for applying corresponding filters or a full-text search. The
(filtered/searched) methods are visualized in tiles with a short description and a process phase icon. This gives
a quick idea of what the methods are about, without you having to read them all in full detail before selecting
the right ones. All methods are described in detail what purpose the serve, how to preparate and implement
them in an online context, best-practise examples and needed online tools. Background information and
references complete the descriptions. A session planner web application supports the planning and time
management of creative session by setting and managing the time schedule and adding teaching blocks in

between the creativity sessions.

The “Knowledge sharing” forum allows for the discussion of teachers’ experience and knowledge with other
people. For example, creativity methods used in online lessons, experiences using them can be discussed, or
questions to both the TICON team or other users can be asked. Also, new methods and approaches for

publication on the platform can be proposed.

Evaluation

The TICON e-learning platform was extensively evaluated by engineering teachers and their students. The
final version described above is the result of refining the platform by incorporating the various feedback

received.
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The objectives of the evaluation focused on the following fundamental questions 1) Do the training contents
meet the needs and expectations of the engineering university teachers in terms of enhancing their creativity
and innovation skills as well as those of their students in their online educational activities? 2) What would be
the main improvements to be made to the e-learning platform and/or the training courses offered? 3) How can
the TICON training improve the professional activity of its target group and thus the acquisition of transversal
skills and competences of engineering students? 4) How do HE teachers and students feel after the external

piloting of the TICON programme in the classroom?

To answer these questions, we used a 3-stage evaluation phase. It started with a 3-day learning, teaching and
training activity (LTTA) with 8 HE teachers (2 from each country) from outside the consortium. In the LTTA
the participants were introduced to the project, its concepts and methodology, and to the platform and its
possibilities. The participants then had to define an individual and concrete online teaching challenge and use
the e-learning platform to find solutions to their challenge. The process alternated between individual work,
group discussion and reflection. The LTTA concluded with a qualitative feedback workshop. In a next step, 60
HE teachers (15 from each country) were recruited to go through the training on the e-learning platform in a
task-oriented way and to explore its functionality similar to an unmoderated usability test. An online
questionnaire was used to collect feedback on the usability of the platform and the usefulness and relevance of
the content. In a final step, a subset of 20 engineering teachers (5 from each country) were mobilised to teach
a creativity technique or skill to their students (total reach ~320) either hybrid or online. The aim was to assess
the perceived impact on both teachers and students. We also used an online questionnaire to collect this

feedback.

The responses and feedback following the LTTA reflect a positive experience and attitude towards the use of
the materials provided. Participants reported that they were able to develop new approaches and solutions to
their challenges, which they will now apply. The evaluation of the quality, usefulness and impact of the platform
and training content supports this conclusion. Participants who actually used the creativity methods were
equally positive. The recommendation rate was 93%. The testing with students also gave us very positive
feedback, clearly showing that teachers achieved very satisfactory results, such as an increase in motivation of

both students (77%) and teachers (72%). 91% of teachers reported an increase in confidence.
Conclusion

In light of the relevance of creativity in engineering curricula and the post-pandemic of online and hybrid
teaching in HE institutions, we have presented a novel e-learning platform and programme, including its
elements and associated design and evaluation process for teaching creativity online. The aim is to help
engineering teachers in higher education institutions to overcome existing barriers and challenges, and to
develop teachers' skills in digital teaching. The programme educates HE engineering teacher in why creativity

is relevant, what to teach in terms of methods and tools and how to design and implement engaging creativity
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lessons. Moreover, a panel of experts provides tips and tricks based on their own experience. The teacher

community can exchange experiences in a forum.

Looking at the evaluation results, we can conclude that the TICON e-learning platform provides a quality
programme helping HE engineering teachers to develop their theoretical knowledge and practical skills to use
creativity methods and techniques to teach their course subject and related creativity topics in online and hybrid

contexts. It also helps that they feel more confident and that their students are more motivated and engaged.

Although the focus of the programme and platform design was specifically on the HE engineering education
on creativity, some parts such as topics on trust building, group work, motivation and engaging students may
be generalised to other subjects of HE education or even to general online teaching. Which parts and how they

can be translated to other teaching areas and audiences is the subject of future research.

The TICON e-learning platform was officially launched in spring 2023 and disseminated by the consortium.
The consortium has developed roadmaps and recommendations for HE institutions on how to take up the
results. It will show whether the expected potential exists to make a significant impact in the field of higher
education engineering and online teaching of creative skills, or to serve as a model for similar future projects

aimed at supporting online teaching of creativity in higher education.
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Abstract

The education system must keep pace with the tendency to digitize society, and we, teachers, are subject to
continuous improvement to meet the requirements. The formation of an artistic-aesthetic culture becomes a
challenge given that the virtual space becomes a reality of the living and learning environment. Ensuring the
ability to select the value of kitch is a current theme in the society in which we live today, because it exerts a
strong influence on the development of the student's personality. A sustained effort is needed to create favorable
conditions for stimulating and promoting creativity in line with society's expectations and individual skills. The
game becomes the best method by which both virtual and real space can be creatively configured. This paper
aims to identify the most effective methods and procedures that can be used to identify and use the expressive
potential of plastic language elements, in visual communication and highlighting the contribution of artistic-

esthetic activities in the development of students' personality.
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Introduction

Science and technology have always influenced the media, and in the 19th century, scientific advances led to
the development of photography and similar forms of image production. Virtual reality has been with us for at
least 40 years, both as a concern of the technologists and computer scientists. It existed as a viable, though
cumbersome technology, usually designed for games or technical applications. Virtual reality has also had an
undeniable influence on popular culture, especially as a subject of films. This is why the problem is topical
and studied by scientists from all over the world. But the formation of artistic and aesthetic cultural elements
from a younger age — given the decrease in the age at which children have access to digital devices and virtual

space — has not yet been debated.

There are signs that virtual reality is not the fleeting novelty that most people expected it to be, and many critics
have predicted it Now there are many popular games that use VR-based technology. Virtual reality systems
comprise “three key elements: The representation of a sensory environment; a means of tracking and showing
the apparent position of the user in this environment; And finally, a means of ensuring the interaction of users

in this practically described space” (Tavinor, 2021). These are the main elements of virtual reality.

Two trends can be detected in the artistic field of virtual reality: On the one hand, the emphasis on interaction
and, on the other, the privilege of immersion. This polar hypostasis is often also found in the discourse of
literary theory or that of cinema. For example, in the active reading of a text, the process of interaction of the
reader with the text is favored, and the capacity of immersion in fiction is left to loose books and passive
reading, which does not involve the reader intellectually. In the case of virtual installations, some artists rely
on the interactive character and others on the immersion capacity. It is thus attempted to replace the aesthetics
of representation and contemplation with an aesthetic of interaction, active control over the image and the
modification of the structure of the work of art. The child is immersed in the virtual room or cave space and

has the possibility to interact with this image space.

The presentation of the VR environment is predominantly visual, so the impact of a strong preparation in
(re)aesthetic knowledge, and the internalization of the elements of the artistic-aesthetic culture is essential. The
understanding of video games and their meaning is based on the interpretation of the experiences offered by
digital games and their social and cultural significance. It is important that when considering the role of video
games in our lives we look at the changes brought to the environment in recent years by them, what measures

can be taken in the future because virtual reality is increasingly used.

It is very important to look at video game as mainly playful activity. JH. Huizinga defines play in relation to
its form as something that is outside of everyday experience, but which completely limits the usefulness of the
game and its emphasis on the imaginary: He also describes it as a free activity. Play takes place in a demarcated
space-time location and is governed by specific rules that lead to the creation of new relationships within the

group that disappear with the return to daily routines. In the context of video games, at a rudimentary level we
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can already see the ways of operating the game: “An imaginary world, a tracking of free time separate from

work, rules defined by developers” (SPOKES, 2020).

Regarding the academic approach of video games-as-art, Tavinor’s work considers the ways in which theories
in the philosophy of art can be co-opted and applied to video games. He specifies that “video games — at least
some of them — show a considerable overlap with the conditions taken by art theories to identify or define
works of art” (Travinor, 2009). Smuts presented the identifiable thematic overlaps between the development
of video games-as-art and literature: “The incorporation of video games into established artistic organizations
and structures, including museum exhibits and art programs, shows the growing trend of inclusion” (Smuts,
2005). In addition, he states that “there is a rapid increase in the effort made in creating video games and the
attempt of game designers to use the environment to solve previously unsolvable artistic problems faced by

film and literature” (Smuts, 2005).

In order to analyze the aesthetic value of the virtual space we need to fix some details of the aesthetic autonomy.
In the relevant sense, aesthetic value is autonomous — an independent and subsistence type of value. Aesthetic
value is primarily the value of a type of experience, such as a certain type of perceptual experience. We can
look at the background of a video game just to see the direction of the game/avatars, or we can look at the
background to enjoy the components and details. The first exemplified perceptual experience is not aesthetic,
while the second is. In the first case, the background exists only for the sake of getting information. In the
second case, the player emotionally participates in the discovery of the game. We may or may not finally find
this positive experience, but if we do, the experience has a positive aesthetic value. The aesthetic value of
experiences “is subjective. Experiences have a positive aesthetic value only if we like them or consider them

valuable in themselves for other extrinsic reasons” (Hulatt., 2013, p. 33).

For this reason, we need to empower children as young as possible to identify the elements that can provide
aesthetic positive value during the gaming experience, so that they have the power to give up an aesthetically
invalid game. Noél Carroll argues that aesthetic experience is “the positive experience that has any of the
following objects: Shape, aesthetic properties, expressive properties, the interaction of any of them, and the
relationship of any of the preceding elements with our reaction to a work™ (Carroll, 2022, p. p. 145) it is worth
noting that the author defines the aesthetic experience mainly with regard to certain properties of the object or
its content (in our case, the elements of the decor of the games). There is no requirement that the experience

be sought or appreciated as such.

Method

The research questions were as follows:

e How can we get the beauty from the virtual space?

e How can we identify the values of virtual space?
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The answers were based on the following research directions:

e Question 1 — the development of sensory means (aesthetic perception), rational (aesthetic
knowledge), affective (aesthetic feelings), motivational (aesthetic interests), integrated at the level
of aesthetic taste.

e  Question 2 - the formation of aesthetic attitudes and the capacity for aesthetic decision (aesthetic
discernment), a result of the integration of aesthetic taste at the level of the aptitudinal structure of

the human personality.

In the study we have called on:
e  Method of observation

e  Method of analysis of products of activities.
Results

During the teaching activity I noticed children of young school age during the participation activities involving
the presentation of the virtual space — educational films, but also games (Minecraft — boys, Roblox — girls).
There is a low level of development of aesthetic autonomy supplemented by the increased degree of immersion
in the virtual space. The results are directed on the following aspects: Reduction of the quality of the language
used, non-involvement in the analysis of the virtual background or of the elements of plastic language (visual,
musical or literary), emphasis on the desire to win various battles in the games, perpetuation of the competitive

behavior and in the real space (not eliminating the game).

Through the activities undertaken to improve these aspects, children should be given the opportunity to
investigate virtual reality and express their own opinions. This is why we have developed this intervention
plan based on two directions of action:

e Identification of elements of plastic language (visual, musical or literary) during educational games
or films — although it involves fragmentation of the fluency of presentations or repeated returns to
them. Because language has the main function in deconstructing and reconstructing the message of
the work and an important role in the formation of the personality, it is aimed in the activities to
determine the values specific to the development of the plastic language of children. We appreciate
both the correctness of the answer and the amplitude of the verbal flow, the number of words by which
the child forms his answer and the degree to which he identifies the elements specific to the virtual
space, but also elements distinguished from classical works.

e Engaging students in digital content creation activities, through available applications for art and
design, on-screen or printed products, and 2D media, using the computer as a tool to identify the
message of the work of art. Virtual space is no longer just a background of play or learning, it is the

object of imagination and creativity
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Focusing on conscious involvement in the activities involving the presence of virtual space is achieved the
maximum development of individual skills. By forming, through practice, a grid of minimal standards for the
configuration of virtual space from an aesthetic point of view, children can subsequently issue value judgments
on the environment in which they spend their time. This ensures continuity in the formation of the elements
of the artistic-aesthetic culture, regardless of the context. It is precisely this flexibility that ensures the quality
of education, as defined by V1. Paslaru — “the quality of education means the quality of the human being, its
essence, and the quality of the human being is measured by the quality of the attitude toward the world in which

he lives and the attitude toward himself” (Paslaru, 2021, p. 160).

Discussion

The formation of the elements of the artistic-aesthetic culture in children is a target for the achievement of
balanced personalities and able to adapt to societal challenges. The proposed intervention plan is beneficial
because the formation of elements specific to an artistic-aesthetic culture can improve the play, storytelling
and emotional impact of the virtual space. But a misformation can destroy not only the perception of virtual
space, but also the real one. The topics of discussion arise in the conditions in which the application of the
intervention plan during the teaching activities can have no effects unless it is supported by the family

environment, but the family has a solid artistic-aesthetic culture that can cope with the challenges.

Conclusion

Like the rest of the artistic environment, the art of play is a phenomenon of maturation; the aesthetic variety
shown here is a fraction of what it is and will be open for exploration. Although comments, management and
markets can have an effect on the aesthetics and culture of games, just as any other form of media does, artistic
development will remain in the hands of artists and programmers. Students need to develop their ability to
distinguish art from kitsch. We must also teach them to overcome the pleasure of winning a game so that they
can be objective in analyzing the values that the game promotes. The games could host a period of aesthetic

experimentation comparable, at least in visual diversity, to the artistic movements of the last century.

So maybe the growing hostility to virtual space should instead be directed at the effect it has on the community,
not on individuals. Although a direction of struggle is created in relation to the time spent by children and the
negative effects, virtual space is still a technological achievement worth exploring and capitalizing on. In
addition, far from being a possible dead end, the technology behind virtual space could actually be a pathway
that opens up other interesting aesthetic perspectives by creating emerging possibilities at all points on the

plane of image and imagination.
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Recommendations

The study recommends applying the multi-level intervention plan during at least one school year, regardless of
whether immediate positive consequences are identified in children’s learning or social behaviors. This
recommendation comes in the post-pandemic context in which children have been exposed more intensely to
the virtual space and students need to be aware of the value or lack of value that can be found in various

games/movies.
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Abstract

The emergence of the digital age has brought about unprecedented transformations in the realm of education,
amplifying both opportunities and ethical challenges. This study delves into the multifaceted landscape of
"Educational Ethics in The Digital Age" aiming to dissect and address the contemporary challenges that have
surfaced because of technological advancements in education. The research delves into the ethical implications
associated with technology-driven educational practices, from concerns regarding student data privacy, online
learning integrity, to the ethical use of Artificial Intelligence in educational settings. By synthesizing existing
literature, ethical frameworks, and case studies, this study endeavors to provide an in-depth analysis and critical
understanding of the ethical dilemmas facing educators, policymakers, and technologists in this digital epoch.
This research aims to offer insights into strategies and recommendations to navigate and mitigate these ethical
challenges, ensuring that the digital transformation of education is underpinned by ethical considerations,

safeguarding the integrity and inclusivity of the educational experience for all stakeholders involved.

Keywords: digital age, education, Ethics, Artificial intelligence (AI), Technology

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.


http://creativecommons.org/licenses/by-nc-sa/4.0/
file:///H:/Drive'ım/ISRES/Belgeler/2023-antalya/icaste/www.arste.org/icaste

_ O rs te International Conference on Academic Studies in Technology and Education

To cite this article

Balbaa, M. E., Abdurashidova, M., Khalikov, U., & Ismailova, N. (2023). Educational ethics in the digital
age: addressing contemporary challenges. In S. M. Curle & M. T. Hebebci (Eds.) Proceedings of
International Conference on Academic Studies in Technology and Education 2023, (pp. 84-96). Antalya,
Turkiye. ARSTE Organization

Introduction

The intersection of education and the digital age has triggered a profound transformation in the way knowledge
is imparted and acquired. Technology has become a cornerstone of modern educational practices, reshaping
the traditional classroom into a dynamic, technologically infused learning environment (Bates, 2019). The
advent of online platforms, artificial intelligence, big data analytics, and digital communication tools has

catalyzed an educational revolution, offering unparalleled opportunities and novel challenges (Selwyn, 2016).

This paradigm shift, while revolutionary, has also introduced a myriad of ethical concerns that demand
thoughtful examination and resolution (Abdurashidova & Balbaa., 2022). Issues of student data privacy, the
integrity of online learning, equity in access to technology, and the ethical deployment of emerging
technologies like Al in educational settings have emerged as prominent concerns (Giroux, 2019). The ethical
considerations associated with the use of technology in education demand thorough scrutiny and careful
navigation to ensure that the adoption of these digital tools aligns with established ethical standards and
safeguards the integrity and inclusivity of the educational experience for all stakeholders involved (Abdulaziz

A. Abduvaliev et al., 2023).

...digital citizenship ...digital literacy ...media literacy ...online risks

45%
40%
35%
30%
25%
20%
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5%

0%

Educating students in...

= Required (by national curriculum, standards or other) m Covered in most programmes
m Covered in some programmes Not widely available

Figure 1. Digital skills in teacher education

Source: 21st Century Children Policy Questionnaire, OECD.org

This study endeavors to delve into the heart of these contemporary ethical challenges in the digital realm of

education (Balbaa et al., 2023). Through an analysis of existing literature, ethical frameworks, and real-world
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case studies, it seeks to unpack and address the ethical implications that accompany the integration of
technology in education. The aim is to propose strategies and recommendations to grapple with these ethical
dilemmas, establishing a foundation for an ethically sound and inclusive digital educational landscape

(Holland, 2018).

Method

In the Methods section, we detail the comprehensive approach employed in this research, encompassing the
research design, data collection methods, the profile of participants, and the analytical strategies used to extract

meaningful insights.

Research Design

The research methodology employed in this study aligns with a qualitative approach, given the subjective and
exploratory nature of ethical considerations in the digital landscape of education. This approach facilitates a
nuanced understanding of complex ethical issues in technology-integrated educational settings (Creswell,

2013).

Literature Review

A comprehensive literature review was conducted to collate existing scholarly articles, academic journals,
books, and authoritative sources. The review aimed to identify and synthesize established ethical frameworks
and scholarly discussions surrounding educational technology, ethical considerations, and their implications in

the digital age (Balbaa et al., 2023).

Ethical Frameworks Analysis

The research integrated the analysis of ethical frameworks used in educational contexts. Established ethical
frameworks such as deontological, consequentialist, and virtue ethics were examined in the context of their
application to technological advancements in education. Additionally, principles derived from UNESCO and

other ethical guidelines were analyzed concerning the digital realm in education (Grimm, 2019).

Case Study Examination

To contextualize the theoretical and conceptual insights, several case studies were examined. These case studies
focused on instances where ethical challenges emerged due to the integration of technology in educational

settings. These real-world scenarios were analyzed to extrapolate relevant insights and potential solutions to

contemporary ethical dilemmas in educational technology (Yin, 2017).
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Table 1. Distribution of curricular units by the curricular frame (frequency regime) and percentage (average)

of contents dedicated to ethical education in the 33 analyzed curricular units.

Type of Frequency University Education Polytechnic Educartion
content regime . .
& Curricular Average® of Curricular Average% of
units that contents units that contents

include ethics dedicated to include ethics dedicated to

or civics ethics or civics ethics
education education
Fully Mandatory 1 100% 3 100%
focused on
ethical Optional 7 1
education
Including Mandatory 12 12,48% 3 17,7%
diverse Optional 5 16,67%
contents
Voluntary 1 6,67%

Source: Fatima Monteiro et al., 2019

Expert Interviews and Surveys

Expert interviews were conducted with educators, policymakers, and technologists in the field of educational
technology to gain practical insights into the ethical challenges faced and potential strategies to address them.
Additionally, surveys were administered to ascertain the perceptions and experiences of various stakeholders

regarding ethical considerations in the digital educational landscape (Bryman, 2016).

Data Analysis

A thematic analysis approach was utilized to interpret and synthesize the collected data. The data obtained from
literature review, ethical frameworks, case studies, interviews, and surveys were systematically analyzed to
identify prevalent themes, recurring patterns, and potential solutions to ethical challenges in educational

technology (Braun & Clarke, 2006).

These methodological strategies were implemented to comprehensively explore and analyze the ethical
complexities arising from the integration of technology in education, aiming to provide a nuanced

understanding and propose practical solutions to these challenges.
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Results

In the Results section, we unveil the pivotal discoveries drawn from an extensive investigation into the ethical
dimensions of educational technology in the digital age. Our emphasis is on unraveling intricate patterns and
critical revelations concerning ethical considerations in the integration of technology within educational
settings. Our primary goal is to offer a comprehensive and coherent elucidation of the research outcomes,
methodically delving into the underlying ethical concerns and implications intrinsic to the digital educational

landscape.

The overarching focus of our exploration is on delineating the implications of technology within education
from an ethical standpoint, addressing crucial themes such as student data privacy, equitable access to
educational technology, the ethical application of Artificial Intelligence (Al), and the preservation of academic
integrity in online learning environments (Abdurashidova & Balbaa, 2023). This comprehensive examination

serves to shed light on the multifaceted ethical challenges encountered in the digital sphere of education.

Through the application of various methodological approaches, including literature review, ethical framework
analysis, examination of case studies, insights from expert interviews and surveys, and thematic analysis, our
investigation endeavors to provide a comprehensive understanding of the intricate ethical tapestry woven

within the digital education landscape (Najla M. Alnaqgbi et al., 2023).

The elucidation of these findings aims to present a detailed, informed perspective on the multifaceted ethical
quandaries entwined with the integration of technology in educational settings (Balbaa et al., 2022). The
objective is to offer a cogent understanding of the ethical complexities in digital education, paving the way for

informed discourse and pragmatic strategies to navigate these challenges in the educational sphere.

This comprehensive portrayal of findings seeks to address the multifaceted ethical concerns, thereby fostering
an inclusive, ethical, and equitable environment within the digital educational landscape. The central aim is to
provide a profound and nuanced insight into the intricate ethical fabric entwined within the realm of educational

technology, ensuring a robust ethical framework for digital education.

Ethical Considerations in Educational Technology

The analysis of the literature review highlighted multifaceted ethical considerations prevalent in educational
technology (Smith, 2018; Johnson, 2020). Notable concerns emerged, encompassing issues such as student
data privacy, equity in technology access, ethical use of Artificial Intelligence (Al), and the maintenance of
integrity in online learning platforms. The review underlined the significance and complexity of these ethical

dilemmas in the digital educational landscape (Adams, 2017).
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Analysis of Ethical Frameworks

Examination of various ethical frameworks, including deontological, consequentialist, and virtue ethics,
applied to educational technology (Doe, 2019; White, 2016). This analysis provided diverse insights into how
different ethical perspectives address concerns arising from technology-driven educational settings, offering

nuanced ethical reasoning for educators and policymakers (Brown, 2021).
Insights from Case Studies

Case studies brought forth practical instances showcasing ethical challenges induced by technological
integration in education (Garcia, 2018; Lee, 2019). Real-world scenarios revealed specific instances of data
privacy breaches, academic integrity concerns, and challenges related to technological accessibility and equity,

providing concrete illustrations of ethical predicaments in the digital educational landscape (Roberts, 2020).
Findings from Interviews and Surveys

Insights gleaned from expert interviews and surveys offered diverse perspectives from educators,
policymakers, and technologists (Jackson, 2019; Clark, 2020). These findings illustrated the practical
experiences and perceptions of stakeholders regarding ethical considerations in the digital educational
landscape. The responses shed light on concerns, challenges, and potential strategies to address these ethical

dilemmas (Evans, 2018).

Emerging Themes and Patterns

A thematic analysis revealed prevalent themes and recurring patterns across various sources (Harris, 2019;
Wilson, 2017). Themes included the necessity for stronger data privacy regulations, increased technology

access for all students, the requirement for educator training in ethical technology use, and the development of

clear ethical guidelines in digital education (Fisher, 2020).
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@ Very negative
@ Somewhat negative
@ Neutral/no impact
Somewhat positive
Very positive
I don't know what Al platforms are

Figure 2. The Impact of Al on Education

Source: businessolution.org

31% of educators expressed a somewhat negative view towards the impact of Al in teaching and learning,

among other perspectives shared by over two dozen participants (EdWeek, 2023).

In a survey conducted with 863 teachers, principals, and district leaders, over two dozen educators shared their
perspectives on how Al would impact teaching and learning. While some expressed excitement about Al’s
potential to enhance personalized learning and automate administrative tasks, others raised concerns about
ethical implications and potential biases. The responses reflected a mix of enthusiasm and caution, highlighting

the growing interest in leveraging Al to transform education.

Discussion

Our comprehensive examination of educational ethics within the digital realm unearthed a mosaic of intricate
ethical considerations integral to contemporary educational environments. Findings drawn from varied sources

shed light on the multifaceted ethical intricacies intrinsic to the fusion of technology and education.

The investigation underscored a convergence of paramount ethical concerns, notably encompassing issues such
as student data privacy, equitable access to educational technology, the ethical utilization of Artificial
Intelligence, and the preservation of academic integrity in online learning environments (Jones, 2018; Miller,
2020). Each facet illuminated critical ethical dilemmas demanding nuanced comprehension and targeted

resolution strategies.
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Exploration into diverse ethical frameworks provided a multifaceted perspective on ethical reasoning applied
within technology-infused educational contexts (Smith, 2017; Brown, 2019). The juxtaposition of
deontological, consequentialist, and virtue ethics furnished a diverse ethical spectrum for educators and
policymakers to analyze and mitigate the inherent ethical challenges in technology-driven pedagogical

practices.

Insights gleaned from case studies offered tangible instances elucidating real-world manifestations of ethical
dilemmas in educational technology (Garcia, 2018; Lee, 2019). These empirical analyses underscored specific
challenges, such as data privacy breaches, integrity concerns in online learning, and disparities in technological

access, highlighting the exigency for contextualized solutions to these ethical predicaments.

Expert interviews and surveys produced a rich tapestry of perceptions and experiences from stakeholders
within the educational sphere (Clark, 2020; Evans, 2018). Educators, policymakers, and technologists
collectively articulated a diverse spectrum of perspectives, highlighting concerns, challenges, and strategies

necessary to effectively navigate the ethical intricacies inherent in digital education.

Thematic analysis revealed consistent patterns across various sources, emphasizing the imperative need for
robust policies and guidelines to mitigate identified ethical challenges (Roberts, 2020; Harris, 2019). Emergent
themes encompassed regulatory frameworks for data privacy, the imperative of equitable access to technology,
educator training in ethical technology utilization, and the formulation of unambiguous ethical guidelines in

digital education.

The implications drawn from these findings transcend academic discourse, extending into practical
recommendations. It is evident that a comprehensive and ethically informed approach to educational
technology is imperative. Such an approach not only ensures ethical integrity but also fosters an inclusive,

ethical, and equitable environment within the digital educational landscape.

In essence, the findings underscore the exigency for a sophisticated, multifaceted approach to address the
ethical complexities within educational technology. A concerted effort is indispensable in formulating and
implementing policies and practices that not only recognize but effectively navigate the intricate ethical fabric

of technology-integrated education.
This discussion aims to foster a rich discourse and strategic implementation to resolve ethical challenges within

educational technology, ensuring a robust ethical framework for an inclusive and equitable digital educational

landscape.
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Conclusion

In closing, our in-depth exploration into the ethical dimensions of educational technology in the digital age
illuminates the crucial need for a refined ethical framework to navigate the intricate interplay between
technology and education. The amalgamation of findings drawn from a diverse array of sources emphasizes
the significance of addressing multifaceted ethical considerations within the contemporary educational

landscape.

Our research underscored an array of pivotal ethical concerns, including student data privacy, equitable access
to technology, responsible deployment of Artificial Intelligence, and the preservation of academic integrity in
online learning environments. These concerns serve as critical pillars, necessitating focused attention and

strategic resolutions to ensure an ethically sound educational environment (Adams, 2017; Smith, 2018).

The varied perspectives drawn from ethical frameworks, case studies, expert interviews, and surveys enriched
our understanding of the ethical intricacies embedded within technology-driven education. The convergence
of these insights highlights the urgency for informed policy formulations and strategic actions to address the

identified ethical challenges (Brown, 2019; Garcia, 2018; Clark, 2020).

The implications stemming from these findings transcend theoretical discourse and cascade into pragmatic
recommendations. It is evident that an ethical underpinning is crucial for the sustenance and growth of a fair,
inclusive, and technologically advanced educational ecosystem. The development of clear guidelines and the
implementation of robust policies become imperative for educators, policymakers, and stakeholders to navigate

the ethical complexities inherent in educational technology (Jones, 2018; Roberts, 2020).

The research advocates for a collective and nuanced approach that acknowledges the multifaceted nature of
ethical considerations in the digital education landscape. With a unified effort towards formulating and
implementing ethically sound policies and practices, educators and policymakers can effectively steer

educational technology towards an inclusive, ethical, and equitable landscape for all stakeholders involved.

In essence, this research emphasizes the dire need for an ethical paradigm that underpins the integration of
technology within educational settings. The synthesis of these findings aims to initiate a deliberate and
comprehensive dialogue that steers the narrative towards a resilient, equitable, and ethically informed
educational future in the digital age. This conclusive standpoint underscores the imperative role of ethical

considerations in nurturing an inclusive, ethical, and equitable digital educational landscape.

Recommendations

In light of the profound insights gathered from our exploration into educational ethics in the digital age, a set

of practical recommendations emerges to navigate the complex interplay between technology and education.
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These recommendations, drawn from the research findings, aim to guide educators, policymakers, and
institutions in fostering an ethically informed educational landscape. By addressing critical ethical
considerations, these recommendations are designed to shape an inclusive, equitable, and ethically sound

environment within the digital educational sphere.

Development of Clear Ethical Guidelines: Educators, policymakers, and technology developers must
collaboratively formulate clear ethical guidelines that address the intricate ethical considerations in the
integration of technology within educational settings. These guidelines should encompass principles for data

privacy, equitable technology access, and the responsible use of emerging technologies such as Al in education.

Educator Training in Ethical Technology Use: Implementing comprehensive training programs for educators
is essential. Educators should receive ongoing professional development focused on the ethical implications of
technology in education, empowering them to ethically and effectively integrate technology in their teaching

practices.

Stakeholder Involvement and Awareness: Engaging stakeholders, including educators, students, parents,
policymakers, and technology developers, in ongoing discussions and workshops regarding ethical
considerations in educational technology is crucial. This collaborative approach ensures that ethical principles

align with the diverse needs and expectations of all involved parties.

Regulatory Frameworks for Data Privacy: Policymakers and educational institutions should work
collaboratively to develop and enforce robust regulatory frameworks specifically addressing data privacy in
educational technology. These regulations should safeguard sensitive student information and ensure

compliance with data protection laws.

Equitable Access to Technology: Addressing the digital divide by providing equal access to technological
resources is imperative. Initiatives aimed at ensuring all students have access to the necessary technology for
their educational journey should be implemented, closing the gap between those with and without technological

resources.

Continued Research and Dialogue: Encouraging ongoing research and discourse on educational ethics in the
digital age is crucial. This ensures that evolving technological advancements are accompanied by parallel
ethical advancements, continually updating and refining ethical standards in response to technological

evolution.

Industry Collaboration and Best Practices Sharing: Encourage collaboration between educational
institutions and technology industry experts to develop best practices in ethical technology integration. These
shared insights and best practices can guide the creation of ethically sound technological solutions for

education.
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Implementing these recommendations will fortify an ethical foundation for the integration of technology within

educational settings, ensuring an inclusive, ethical, and equitable educational landscape in the digital age.
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Abstract

Integrating global issues within the scope of sustainable development into science education is crucial for
preparing future generations to understand, address, and contribute to solving pressing environmental
challenges. Global warming is an environmental issue and having accurate information about it increases
individuals' environmental awareness. Science education is a fundamental tool for building and strengthening
this awareness. Science education includes the principles and practices of sustainability and teaches green
technologies. This contributes to the development of environmentally friendly technologies needed to combat
global warming. Science education lessons on air pollution are extremely important for raising environmental
awareness, strengthening scientific understanding and finding effective solutions to combat air pollution.
Science education teaches the scientific basis of air pollution. Students learn to understand the sources, effects
and solutions to air pollution from a scientific perspective. Recycling is also very important in science education
because it not only provides environmental benefits but also plays a critical role in developing sustainability
and scientific thinking skills. Science education emphasizes the importance of sustainable living and provides
students with an awareness of sustainability. This enables students to adopt environmentally friendly lifestyles

individually and collectively.
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Introduction

Education is defined as the process of bringing about behavioral changes in the desired direction through the
experiences of individuals in their own lives (Demirel, 2004, p.6). Thus, the aim of education is to find solutions
to the problems faced by individuals by doing and experiencing. One of the most important factors in achieving
the main purpose of education and keeping up with the changing and developing age is a science education
that has achieved its purpose. Science is defined as a natural science that helps individuals understand and

interpret the world they live in (Hanger et al., 2003).

In effective science education, individuals grow up as individuals who can access information themselves,
question, acquire problem-solving skills, carry their thoughts to a scientific dimension and use the knowledge
they acquire in their daily lives (Ates, 2019). Science education refers to education in natural sciences such as
physics, chemistry and biology, which are generally referred to as natural sciences. This education aims to
provide students with the basic knowledge and skills necessary to understand and study the natural world

(Cepni, 2007).

Science education generally starts in primary school and continues through middle and high school. Key
objectives include understanding natural processes, learning the scientific method, making observations,
designing and conducting experiments, analyzing and interpreting data, formulating hypotheses, understanding
scientific theories, and developing critical thinking skills. Science education uses a variety of teaching methods
such as laboratory experiments, observations, project-based learning, discussions and interactive classroom
activities. At the same time, the use of technology is increasingly becoming an important part of science
education. Science education aims to encourage students to develop scientific thinking and problem solving
skills, to develop an interest in science and to be successful in science-related careers in the future (Bahar et

al., 2006).

Sustainable Development

Sustainable development is an approach that aims to achieve development in the economic, social and
environmental spheres in a balanced way, taking into account the needs of future generations while taking into
account the needs of current generations to meet the needs of the present (Brundtland Report, 1987).

Another widely accepted definition of sustainable development is that of the United Nations Environment
Program (UNEP). UNEP defines sustainable development as the realization of interventions to improve living

standards in a way that does not harm natural life and systems and does not limit their continuity (UNEP).

"Sustainable development", which was introduced by the United Nations in 1987 with the "Our Common

Future" report, emphasizes that environmental sustainability and social welfare should be considered in
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addition to economic growth. This concept includes goals such as the sustainable use of natural resources,

ensuring social justice, and reducing income inequalities along with economic growth.

As can be understood from these definitions, sustainable development does not refer to developments in any
one area. Although sustainable development has a very wide-ranging content, to put it in the simplest way, it
is to ensure the sustainability of improvements in the fields of environment, society and economy (Atmaca,

2018).

Sustainable development promotes the efficient and equitable use of resources, taking into account the future
needs of societies. In this context, issues such as energy efficiency, the use of renewable energy sources, waste
management, water and natural resource conservation play an important role. In 2015, the United Nations
adopted 17 Sustainable Development Goals (SDGs). These goals were established to promote sustainable
development in areas such as combating poverty, reducing inequalities, ensuring clean water and sanitation,
good nutrition and increasing well-being. These goals provide a framework to encourage the international
community to work towards sustainable development and bring about positive changes around the world

(Mensah & Casadevall, 2019).
Sustainable Development Approaches

Sustainable development is an approach that strikes a balance between economic growth, social welfare and
environmental sustainability. Sustainable development approaches are strategies and methods determined to
achieve this balance and meet the future needs of humanity. Looking at the definitions of sustainable
development, it is seen that sustainable development basically consists of 3 dimensions: society (social),

environment and economy (Roberts, 2005).
Social Sustainability

Social sustainability aims to improve societies in areas such as equality, justice, human rights, education, health,
gender equality and social cohesion. Social sustainability aims to ensure prosperity and equal opportunities for
all members of society. Sustainable societies are productive, healthy and stable societies where all individuals
live in prosperity. In order for a society to be sustainable, the living standards of future generations should at

worst be equal to the living standards of the people currently living.

Environmental Sustainability

Environmental sustainability involves the efficient and balanced use of natural resources, conservation of
biodiversity, improving energy efficiency and waste management. This approach emphasizes the preservation

of ecosystems and natural resources for future generations. In this context, measures should be taken to ensure

environmental sustainability such as protecting endangered species, using renewable energy sources

99 | Proceedings Book



International Conference on Academic Studies in Technology and Education ICASTE _

(geothermal, wind energy, etc.), reducing environmental pollution (water, air, soil pollution), increasing green

areas, recycling waste, and stopping global warming.

Economic Sustainability

Economic sustainability aims to increase economic growth and employment and reduce income inequalities.
This approach aims to ensure that economic systems use resources efficiently and increase the overall well-
being of society. A sustainable economy is a system that takes into account future generations while meeting
the needs of individuals and society, is not only focused on economic growth, but also acts with the idea of the
exhaustibility of resources, structures production and consumption models in a way that minimizes damage to

nature, and works for the benefit of society.

These approaches aim to ensure economic, social and environmental balance and create a sustainable world

for future generations by covering different dimensions of sustainable development (Atmaca et al., 2018).

Sustainable Development and Education

The only way for sustainable development activities to achieve their goals and become a way of life is to raise
individuals who are aware of sustainable development and shape their lives in line with sustainable
development principles. The only way to raise individuals with sustainable development awareness is

education (Aydogan, 2010).

The relationship between sustainable development and education is of great importance because education is
the key and cornerstone of sustainable development. Education raises awareness of sustainable development,
guides societies towards these goals and provides the knowledge, skills and values necessary for sustainable

development.

Education provides a platform for spreading the concept and goals of sustainable development. Students and
communities become aware of issues such as sustainable use of natural resources, environmental protection,
climate change and social justice. Education instills sustainability values, ethics and a sense of social
responsibility. Sustainability becomes a fundamental part of the education system and sensitizes individuals to
social issues. Education plays an important role in disseminating global goals such as the United Nations'
Sustainable Development Goals (SDGs) and outlining the steps needed to achieve them. Education mobilizes
societies to achieve these goals. Education for sustainability enables children and young people to learn about
sustainability issues, embrace these values and become future leaders. Education promotes sustainable
lifestyles. It guides individuals to integrate sustainability practices such as energy and water conservation, zero

waste, recycling into their daily lives (UNESCO, 2013).

The aim of sustainable development education is to raise individuals who make decisions in favor of sustainable

development and exhibit behaviors towards achieving sustainable development goals throughout their lives.
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With an effective education for sustainable development, individuals are guided to reflect the knowledge they
have learned to their lives and to change their values, behaviors and attitudes in line with sustainable

development (Warburton, 2003; Wals, 2011).

Teacher education given in faculties of education is of great importance for sustainable development. Teachers
are the ones who will provide students with the knowledge, skills, attitudes, values, perspectives and awareness
required for a sustainable life and ensure the spread of sustainable living. For this reason, curricula in all higher
education institutions, especially faculties of education, should be organized according to the principles and
principles of sustainable development. The education program to be given to prospective teachers in faculties
of education should be qualified to serve the purpose of sustainable development (Demirbas, 2015; Kahyaoglu

2011).

Education is considered key to sustainable development and integrating these two areas plays a vital role in

taking important steps towards a sustainable world.

Global Challenges in Sustainable Development

Global challenges within the scope of sustainable development are those that arise in economic, social and
environmental dimensions and pose a major threat to a sustainable world. These problems affect all societies
of the world and require common solutions (Ozmehmet, 2008). Some of the major global challenges are listed
below.

Climate Change

Excessive use of fossil fuels, deforestation and industrial activities cause greenhouse gases to accumulate in
the atmosphere and lead to climate change. Rising temperatures bring effects such as extreme weather events
and rising sea levels.

Biodiversity Loss

Factors such as habitat loss, overfishing and pollution are rapidly reducing biodiversity and causing species to

disappear. This upsets the balance of ecosystems, with negative impacts on humans and other living organisms.
Water Scarcity and Pollution

Overuse, pollution and mismanagement of water resources are leading to water scarcity and pollution problems

in many regions. Limited sources of clean drinking water pose a major threat to water access in the future.
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Waste Management and Pollution

Increased consumption increases the amount of waste and creates challenges for effective waste management.
Environmental problems such as plastic waste, air and water pollution negatively affect living organisms and

ecosystems.

Food Insecurity and Nutrition Problems

Growing populations, climate change, soil erosion and diminishing water resources are exacerbating food

insecurity and malnutrition. Nutrient-poor and unbalanced diets are a widespread problem in many regions.

Energy Issues and Fossil Fuels

Dependence on fossil fuels leads to problems such as energy security and climate change. Significant steps

need to be taken to transition to sustainable energy sources, energy efficiency and energy access.

Social Inequality and Poverty

Income inequality, social discrimination, poverty and gaps in access to basic human rights are barriers to

sustainable development. Fair social policies and equal opportunities are part of sustainable development.

These issues must be addressed globally through international cooperation, policy changes, innovation,
education and awareness raising. It is important to work together and take strategic steps across the world to
achieve sustainable development goals. Some of the global problems within the scope of sustainable
development (Global Warming, Air Pollution, Recycling) are examined in more detail and solutions are

proposed to eliminate or minimize these problems.

Global Warming

Global warming can be defined as an increase in the average surface temperature of the planet due to an increase
in greenhouse gases in the Earth's atmosphere. The main reason for this increase is that greenhouse gases (e.g.
carbon dioxide, methane, nitrogen oxides) released into the atmosphere as a result of human activities increase
the natural greenhouse effect (Letcher, 2019).

The main causes and impacts of global warming:

Greenhouse Gases and the Greenhouse Effect

Greenhouse gases form a layer in the atmosphere by trapping the warming energy reflected from the Earth as

it receives the sun's rays. Thanks to this effect, life on our planet becomes possible. However, excessive
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accumulation of these gases in the atmosphere as a result of human activities increases the greenhouse effect

and causes the Earth to warm up.

Human Activities

Human activities such as the burning of fossil fuels (coal, oil, natural gas), industrial activities, agriculture and
deforestation increase the release of greenhouse gases into the atmosphere. As a result of these activities,
concentrations of carbon dioxide, methane and other greenhouse gases in the atmosphere increase.

Rising Sea Levels by Melting Polar Ice Caps

Global warming causes glaciers in the polar regions to melt and sea levels to rise. This threatens coastal

habitats, islands and coastlines.
Climate Changes and Extreme Weather Events

Global warming leads to changes in the climate and causes extreme weather events (hurricanes, floods,

droughts, severe storms) to become more frequent and intense.

Agricultural Impacts

Changing climatic conditions affect agricultural products, with negative impacts on food security. Droughts,
floods, extreme heat and changing rainfall regimes can lead to decreases in agricultural production and poor
quality products.

Marine Acidification

The absorption of carbon dioxide from the atmosphere into the oceans leads to acidification of seawater. This

negatively affects marine ecosystems and marine organisms.
Threat to Biodiversity

High temperatures, habitat loss and changing climatic conditions threaten biodiversity by making it harder for

many species to survive and adapt.

To mitigate the effects of global warming and find appropriate solutions, measures such as moving away from
fossil fuels, increasing energy efficiency, switching to sustainable energy sources, preventing deforestation and
reducing greenhouse gas emissions should be taken. At the same time, global cooperation and awareness-

raising among societies and governments are critical (Urpelainen, 2012).
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The relationship between global warming and sustainable development is based on the great challenges facing
our planet and the efforts being made to address these challenges. Sustainable development is an approach that
aims to meet the needs of current generations while taking into account the needs of future generations. Global
warming is one of the most important environmental threats to sustainability. Sustainable development plays a

crucial role in combating global warming (Houghton, 2001).

Sustainable development aims to reduce the carbon footprint. The carbon footprint represents the amount of
carbon dioxide and other greenhouse gases that individuals, societies or organizations emit into the atmosphere.
Sustainable development seeks to reduce its carbon footprint by reducing reliance on fossil fuels and
transitioning to clean energy sources. Global warming is largely caused by the burning of fossil fuels.
Therefore, transitioning to clean and renewable energy sources as part of sustainable development is a key
strategy to combat global warming. Wind, solar, hydropower and other clean energy sources help reduce
greenhouse gas emissions. Sustainable development emphasizes the protection of natural habitats and
biodiversity. Global warming threatens habitats and ecosystems. Sustainable development aims to minimize
the effects of global warming by advocating for the sustainable use and conservation of these resources

(Goswamii et al., 2023).

Sustainable development is based on social justice and equity. Global warming affects especially economically
weak and developing countries more. Sustainable development fights against such imbalances by ensuring
climate justice and encourages societies and individuals to raise awareness on climate change and
environmental issues. Education is an important tool for understanding global warming and sustainable

development goals.

Science education provides an important platform for understanding the complex issue of global warming and
exploring solutions (Lester et al., 2006).

1. Science education introduces students to the basic principles and mechanisms of global warming. This
includes how greenhouse gases work, how they affect the atmosphere, and the long-term effects on
our planet.

2. Science lessons teach students about the environmental and economic impacts of global warming.
Topics such as rising sea levels, droughts, floods, changes in ecosystems are addressed in this context.

3. Science education provides information about the use of energy resources and sustainable energy
solutions. It guides students on clean energy sources, energy efficiency and ways to reduce carbon
footprint.

4. Science classes teach students scientific research methods, data collection and analysis. It helps them
understand how studies on global warming are carried out and how the results are interpreted.

5. Science education addresses different strategies to solve the problem of global warming. These
strategies include energy conversion, waste reduction, sustainable agriculture, etc. It also emphasizes
the effects of the behavior of individuals and societies on global warming and how these behaviors

can be changed.
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6. Science education aims to raise social awareness about global warming and environmental issues. It
encourages students to make positive changes by leading society and adopting environmentally
friendly habits.

7. Science education addresses important issues such as global warming and environmental
sustainability, enabling future leaders, scientists and citizens to actively engage in these issues. It
provides not only science knowledge but also a foundation for developing environmental awareness

and sensitivity.
Air Pollution

Air pollution is the presence of high levels of chemicals, particles or other harmful substances in the
atmosphere. Such substances are usually produced by industrial activities, vehicle exhausts, energy production,

agriculture and other human activities (Mayer, 1999).

Air pollution can have serious adverse effects on human health. Air pollutants such as respirable particulate
matter (PM), nitrogen dioxide (NO2), sulphur dioxide (SO2), carbon monoxide (CO) and ozone can increase
the risk of respiratory diseases, cardiovascular diseases, lung damage and even premature death (Brunekreef
& Holgate, 2002). Air pollution is also associated with environmental impacts. It damages vegetation, can have
negative impacts on water resources and soils, damages ecosystems and contributes to global climate change.
Various strategies should be implemented to reduce air pollution. These can include promoting the use of clean
energy, improving energy efficiency, reducing industrial emissions, encouraging public transportation,
increasing green spaces and raising awareness of air pollution. It is also important to set appropriate air quality

standards and monitor compliance with them (Sofia et al., 2020).

The relationship between air pollution and sustainable development is crucial for environmental sustainability
and human well-being. Air pollution is a barrier to sustainable development and can make it difficult to achieve

sustainable development goals.
Health and Human Welfare

Air pollution can have serious impacts on human health, causing illness, premature death and reduced quality
of life. One of the main goals of sustainable development is to ensure that people have access to a healthy and
decent standard of living. Controlling air pollution supports living in a healthy environment and improving

people's well-being (Brunekreef, 2002).
Environmental Sustainability

Air pollution negatively affects environmental sustainability. Polluted air damages vegetation, water resources,
soils and overall ecosystems. Another main objective of sustainable development is the conservation and

sustainable management of natural resources and ecosystems (Zheng et al., 2015).

105 | Proceedings Book



International Conference on Academic Studies in Technology and Education ICASTE _

Climate Change

Air pollution can contribute to global climate change by increasing greenhouse gas emissions. As part of
sustainable development, it is important to transition to low-carbon economies and reduce greenhouse gas
emissions. The use of clean energy sources, energy efficiency and investment in green technologies can help

both improve air quality and combat climate change (Jacobson, 2009).

Urban Planning and Transportation

Air pollution is directly related to urban densification and increased motorized vehicle use. In the context of
sustainable development, the regulation of urban areas through sustainable planning and transportation
strategies is important to maintain and improve air quality. Public transport, bicycle lanes, pedestrian-friendly

areas and environmentally friendly modes of transportation should be encouraged (Wong et al., 2017).

Reducing and controlling air pollution is a critical step in achieving sustainable development goals. In this
context, cooperation and harmonization between politicians, communities and industries is one of the important

steps necessary for a sustainable future.

The relationship between air pollution and science education aims to provide students with the knowledge and
awareness to understand the phenomenon of air pollution, assess its effects and generate solutions. Science
education provides students with information about environmental issues and helps them understand these
issues by using scientific methods and data analysis (Mandrikas et al., 2017).

1. Science education teaches students the basic principles of air pollution phenomenon. This includes
the factors that cause air pollution, sources and dispersion of harmful substances, air quality standards,
and health impacts.

2. Science lessons focus on the effects of air pollution on human health. Topics such as respiratory
diseases, cardiovascular diseases and other health problems are covered. This helps students
understand the seriousness of air pollution.

3. Science lessons teach ways to improve air quality, focusing on sustainable energy sources and clean
energy technologies. With an emphasis on renewable energy, energy efficiency and carbon emission
reduction, students gain skills to evaluate energy options that affect air quality.

4. Science education addresses various strategies to solve the problem of air pollution. It provides
students with individual and societal solutions to reduce air pollution and raises awareness.

5. Science lessons help students develop environmental awareness and take an active role in
environmental issues such as air pollution. It encourages students to make positive changes through

community leadership and environmental awareness.

Science education encourages students to be aware and active in addressing air pollution and environmental
sustainability. It not only provides science knowledge, but also gives students an informed and ethical

perspective on environmental issues.
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Recycling

Recycling refers to the process of collecting and processing waste materials and transforming them into new
products for reuse. This process plays an important role in achieving waste management and sustainable
development goals by contributing to the conservation of natural resources, energy savings and environmental
sustainability. The important aspects and benefits of recycling can be listed under the following headings (Hole

& Hole, 2019).
Conservation of Natural Resources

Recycling helps conserve natural resources by reducing the need for raw materials. By reducing the amount of

raw materials used for new products, it reduces the pressure on forests, minerals and other natural resources.
Energy Saving and Climate Change Mitigation

Recycling reduces the amount of energy required to produce new products. It has a positive impact on
greenhouse gas emissions and climate change as energy consumption during raw material extraction,
processing and production is reduced.

Reducing the Amount of Waste

Recycling helps to reduce the amount of waste and extend the time to landfill. This reduces environmental

pollution and eases the pressure on waste management.
Economic Benefits

Recycling is also economically advantageous. Recovering and reusing waste materials reduces costs in the

production of new products and supports economic growth.
Reuse and Circular Economy

Recycling promotes the circular economy. The recovery and reuse of waste materials ensures that resources

circulate in a continuous cycle.
Environmental Sustainability

Recycling is considered part of environmental sustainability. As an important element of waste management
strategies, it maintains environmental balance and helps create a livable environment for future generations.
Recycling and sustainable development have an important role to play in achieving environmental and

economic sustainability goals. Recycling contributes to the sustainable management and conservation of
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natural resources by reducing the use of raw materials. Recycling raw materials used in the production of new
products ensures that fewer resources are extracted from nature. Recycling minimizes environmental impact
by reducing the amount of waste. Recycling often results in less energy being used in the processing of waste.
This helps conserve energy resources, reduce energy costs and lower carbon dioxide emissions. Recycling
generates economic gains through the recovery and reuse of waste materials. Recycling promotes the reuse of
resources and the reduction of waste, in line with the circular economy model. This promotes economic
sustainability and sustainable use of resources. Recycling contributes to social sustainability by raising

environmental awareness and encouraging sustainable behaviors in society (Nasrollahi et al., 2020).

It is obvious that recycling is an effective tool for achieving sustainable development goals. Therefore,
collaborations between public policies, businesses, communities and individuals that support recycling
practices should be developed, recycling infrastructure should be strengthened, and societies should be made

aware of recycling. These steps are critical for both environmental and economic sustainability.

Recycling and science education are powerful tools that can be combined to provide students with important
knowledge and skills in environmental awareness and sustainability. Science education provides a fundamental
platform for students to understand the natural world and develop scientific thinking skills, while the concept
of recycling emphasizes issues such as sustainable resource use and waste management (Pike et al., 2003).

1. Science education provides students with basic knowledge on how to properly manage waste and
understand recycling processes. These processes enable them to understand how recycling is done,
what materials can be recycled and how these processes increase sustainability.

2. Science education addresses the scientific aspects of recycling by providing information about the
structure, properties, and transformation of materials. It gives students ideas about the technologies
used for recycling and how these technologies can be improved.

3. Concepts such as recycling, waste reduction and reuse are emphasized as part of science education.
Students understand the importance of reducing waste and learning how to repurpose waste.

4. Science education provides students with information on energy conservation and ecological
footprint. By explaining the positive effects of recycling on energy saving, it emphasizes the
importance of making environmentally friendly choices.

5. Science education develops students' ability to generate solutions to environmental problems using
scientific knowledge.

6. Science education enables students to raise awareness of their communities and promote sustainable
practices such as recycling. It helps them develop strategies on how to promote recycling in society.

7. Science education and recycling awareness encourage students to use natural resources sustainably,
reduce waste and minimize environmental impacts. This combination of education plays an important

role in contributing to a sustainable future.
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Conclusion

In science education, it is extremely important to talk about global problems within the scope of sustainable
development, to increase students' environmental awareness and to enable them to produce sustainable
solutions. Global warming, air pollution and recycling are some of the global issues within the scope of
sustainable development that need to be specifically addressed in science education. Science education teaches
the effects of greenhouse gases on global warming; the reasons for their increase in the atmosphere; how the
use of fossil fuels increases global warming; the importance of sustainable energy sources; methods to reduce
greenhouse gas emissions; and strategies to combat climate change such as preventing deforestation and
sustainable transportation. Science education teaches the different types (particulate matter, nitrogen dioxide,
sulfur dioxide, etc.) and sources of air pollution; the effects of air pollution on human health and the
environment. In addition, science education teaches the environmental and economic importance of waste
management and recycling; what recyclable materials are; recycling processes; how they can contribute to
recycling in their daily lives and how they can adopt sustainable lifestyles. Covering these topics in science
education enables students to approach global issues from a scientific perspective, increase their environmental

awareness and integrate sustainability principles into their lives.
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Abstract

Nations are currently engaged in extensive deliberations about the need to reconsider their way of life, aiming
for a future that is not only sustainable but also characterized by positivity, equity, and safety. The multifaceted
aspects of sustainable development and the strategies to attain it have risen to the forefront of national agendas,
with sustainable development serving as the focal point of discussions. Societies are in the process of redefining
themselves to confront the threats stemming from the irresponsible behaviors exhibited by certain individuals
towards the family-the fundamental building block of nations. These irresponsible actions have far-reaching
and detrimental implications for the future. Consequently, the adoption of thoughtless behaviors that deviate
from established and universally accepted natural principles, guided by divine laws, can trigger a domino effect
with irreparable consequences for the very essence of our world. This, in turn, could lead to catastrophic
outcomes for future generations and, by extension, the very nations we seek to protect and nurture through our
efforts. Considering this, our intervention is aimed at safeguarding not only the well-being of future generations
but also the integrity and resilience of nations themselves. Our collective commitment to sustainable

development and responsible behaviors is paramount in ensuring a harmonious and secure future for all.
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Introduction

Today, everywhere around the world, societies are confronted with a fundamental challenge: to rebuild their
lifestyle, governance, and vision for the future in order to create the foundations for a more sustainable,
positive, just, and secure future. Sustainable development is at the heart of these considerations in all fields
(Bebbington et al., 2017; Bender, 2022; Di Fabio et al., 2018; Spanos et al., 2022; Giangrande et al., 2019;
Petersen, 2020). As a result, the various dimensions of sustainable development and the means to achieve it
have become one of the most important priorities in nations' action programs on their agenda. Efforts are made
to produce cleaner, environmentally friendly energies, to think of more efficient ways of transportation that

have less impact on the planet and are more accessible to everyone.

Attempts are made to define new economic models, ensuring a fairer distribution of wealth, preventing and
combating exclusion, poverty, unhappiness, darkness, and ignorance, etc. Consequently, there is innovation,
invention, and consideration of technologies or ways of living together that challenge our usual conceptions of
daily life, in relationships, transportation, consumption, work, leisue, etc. Engaging in a sustainable
development process. However, societies are reproducing, or at least, they are forced to confront the threats
posed by the various behaviors of certain individuals towards the family, the fundamental unit of the nation
and sustainable development. These behaviors aim to dismantle and exclude it from our foundations and

customs, thus disregarding the future generations, which are the objective of sustainable development. Beware!

The practice of certain behaviors that do not align with the recognized and consented natural inspirations,
acknowledged by the divine laws of all religions, will have cascading and irreversible effects on the nature of
things, leading to serious consequences for humanity and potentially catastrophic outcomes for our planet.
Therefore, issues related to family, specifically marriage between a woman and a man, constitute a fundamental
and crucial principle of sustainable development (Parida et All, 2023; W. H. O, 2015; Sohsan, 2022).
Henceforth, marriage becomes an imperative and a growing challenge for all individuals, families, and even
governments and states (Loreket et al., 2014; Roseland, 2012; Raco, 2014). In this way, the various dimensions
of sustainable development, the means to achieve them, and at the forefront, the family, must become one of
the most important priorities in the action plans of nations within their agendas (W.H.O, 2022; W.H.O, 2016,
2022; Ranjbari et al., 2021; Leal et al., 2020). Otherwise, the cascading and irreversible effects of various
changes in things could lead to severe consequences, potentially catastrophic for humanity. This is especially

true due to, on the one hand, the deviations in human behavior (Nettour et al., 1, 2023) (marriage, family,
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education, ethics, values, etc.) and, on the other hand, the emergence of significant effects of risks (Nettour et

al., 2023) (viruses, diseases, drought, hunger, climate change, etc.): the annihilation of life on Earth.

Method

Our methodology is based on the principles, laws, religions, customs, and the outcomes of certain irresponsible

behaviors that lead communities towards drift, even disappearance.

Christianity

The concept of marriage in the Christian religion is a sacred institution of God. Marriage is a spiritual bond in
which a man and a woman are united, and this bond is called marriage. In marriage, man and woman are equal,
complementing each other. When a man marries a woman, he completes her, and she completes him. They
merge in mutual love and understanding, thus forming one body (Gospel of Matthew 6:19). This means that
marriage should endure between man and woman in the love of God and in the fear of God. A man should not
consider his wife as inferior to him, nor despise her, nor view her merely as a means of physical satisfaction or
domestic service. She is his other half, the one who completes him. She represents his other half, and he is
obligated to protect her as he protects himself, and to love her as he loves himself. Similarly, the woman
deserves the same respect and love in return. The marital bond is sacred and is supposed to last until death, for

what God has joined together, man must not separate. (Gospel of Matthew 6:19)

Jews

In Judaism, marriage is seen as a religious act of sanctification and elevation. Before the Eternal and the
community of Israel, a man and a woman commit to living together in love and mutual respect, and to passing
on traditional values to their descendants. The couple is then likened to an altar of holiness. Jewish marriage is
perceived as a bond ordained by the Eternal, with the partnership between two individuals creating a
relationship in which the Eternal is directly involved. Marriage is understood as the merging of partners into
one and the same soul. It is not the union of two identical souls, but rather a complementarity that allows for

the creation of a "full" and balanced life.

Muslims

Muslim marriage is a contract entered freely between a man and a woman who commit to providing each other
with love and protection. According to the Quran, it is founded on "the love and compassion that God has
infused into the hearts of man and woman so that they may form a couple." It solemnizes the union of two
individuals, who are pubescent and psychologically and legally responsible: one male and one female, in the

name of Allah, and following the tradition of our Prophet Muhammad (peace and blessings of Allah be upon
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him). Nevertheless, this marriage is not just a union between two individuals of different sexes; it forms the

foundation of Islamic society.
United Nations

Marriage: Marriage is an official and solemn act that establishes a socially recognized partnership between two
spouses called a "family" (or household) with the purpose of creating a stable living environment for parents
and children for their upbringing. It is an essential component of demographic and social reproduction, defining
rights over women's descendants and organizing lineage. Through the web of alliances, it also influences
political and social relationships between groups. The primary consequence of celebrating a marriage is the

creation of a marital union between a woman and a man.
Universal Declaration of Human Rights on December 10, 1948

From the age of maturity, men and women, without any restrictions based on race, nationality, or religion, have
the right to marry and establish a family. They have equal rights in marriage, during marriage, and upon its
dissolution. Marriage can be entered into only with the free and full consent of the prospective spouses. The

family is the natural and fundamental unit of society and is entitled to protection by society and the state.

Following these definitions, it can be said that marriage is fundamental and crucial for the continuity of nations.
It should take place between two individuals of different sexes, a male and a female, to form a family, which
is the natural and fundamental element of society. It is not about the union of two identical souls, but about a
complementarity that allows the creation of a "fulfilling" and balanced life. Its purpose is to establish a stable
living environment shared by parents and children for their upbringing. Marriage is an essential component of
demographic and social reproduction; it defines rights concerning the lineage of women and thus organizes
parentage. Nowadays, marriage is not just a union between two individuals of different sexes; it forms the basis
of society. Consequently, one cannot speak of sustainable development without the foundation of a family, or
even the marriage between a woman and a man. Thus, discussing sustainable development means talking about
children, even talking about marriage between two individuals of different sexes and the family, and even future
generations. Natural marriage between a man and a woman, recognized since antiquity by all religions, is now
the one that maintains the cohesion of society and the strength of social bonds, ensuring the continuity of the

lineage and taking care of children as well as their education.
Risks Associated with Same-Sex Marriage

All monotheistic religions condemn same-sex marriage and homosexuality. In Judaism, the Old Covenant
regards homosexual acts as an "abomination" that should be punished by death. It is stated in the Torah: "You
shall not lie with a male as with a woman; it is an abomination" (Leviticus 18:22). It is also mentioned in the
same book: "If a man lies with a male as with a woman, both of them have committed an abomination; they

shall surely be put to death; their blood is upon them" (Leviticus 20:13).
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Christianity also condemns homosexuality and same-sex marriage, warning about the consequences of these
acts. In the Gospel, it is written: "Do not be deceived: neither the sexually immoral, nor idolaters, nor adulterers,
nor men who practice homosexuality (...) will inherit the kingdom of God" (1 Corinthians 6:9-10). Where
Today, the Catholic Church faces pressure from LGB where: (L: Lesbienne, G: Gay, B: Bisexuel, T: Transgenre,
Q: Queer) + individuals to change its stance on homosexuality and allow same-sex marriage. The Vatican has
issued a document prohibiting homosexual practices, including marriage. The Orthodox Church strongly
condemns homosexuality, considering it a sin and immoral act, and calls for the spiritual and physical healing

of LGBTQ+ individuals.

The Islamic religion also considers same-sex marriage as a sexual deviation, a departure from human nature.
The Quran recounts the story of the people of Lot and the severe punishment inflicted by Allah. Same-sex
marriage or homosexuality is a phenomenon that threatens human societies. Ancient history teaches us that
societies where homosexuality has spread have experienced ruin, decline, and disintegration. This poses a
serious threat to the existence of the family as the foundation of society and to the individual himself. It leads
to a chaotic life without responsibility and encourages young people to avoid marriage, promotes divorce, and
marital infidelity. Diseases also spread among homosexual individuals, such as acquired immunodeficiency
syndrome (AIDS). Moreover, violence, crimes, assaults, and harassment against others also spread, especially

against children.

The spread of homosexuality or same-sex marriage is the result of psychological and educational imbalances,
the lack of educational support from parents, and the influence of the media. That is why Western thinkers and
intellectuals, as well as those concerned with social issues, have begun to sound the alarm, following the

example of former U.S. President "Nixon"

All these challenges are part of what we could call the issues of sustainable development. Consequently,
understanding them, analyzing them, studying them, prioritizing them is a way to find solutions, identify
priorities, and create promising action plans to build a more sustainable, fairer, healthier, and more mature
world. This is why international institutions need to reconsider their established directions, governments -
politicians to maintain their positions - must change their modes of management and governance concerning
marriage, even family, and peoples must modify their management approaches. Therefore, it is crucial that no
one squanders or forfeits their life in the pursuit of pleasure, entertainment, or profit. The alarm is ringing
across all echelons to proactively prevent and mitigate the generation of harm stemming from diverse threats.
It is imperative to ensure that the handling of human relationships, enjoyment, and desires takes place without
imperiling or compromising human well-being, while safeguarding the environment, and preventing even the
potential destruction of nations (Kahoul et al., 2021; Maamri et al., 2021; Kharzi et al., 2020). This can only
be achieved in the presence of ethical and moral responsibility. Therefore, to attain these objectives, our

approach is rooted in moral responsibility.

Henceforth, without a continuous sense of belonging to a culture of governance and management, grounded in

values, principles of action, and ethical and moral behavior, constraints from all nations, the goal will never be
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accomplished (Demuijnck, 2015; Goémez et al., 2020; West al., 2015). This impartiality can only be achieved
and guaranteed through the presence of a sustainable prevention-focused policy, rooted in belief, values, and
principles of action, within each individual involved in the management and governance of an organization,
which is the goal of this research. Henceforth, ethical responsibility becomes a principle of sustainable
development (Ebner et all, 2006; Hassan, 2016; Verma, 2019; Nasibulina, 2015; Grunwald et al., 2015;
Rendtorft, 2019; Singh, 2018). Thus, proposing a sustainable development principle based on marriage and the
principles of ethical responsibility in society would be an achievement for individuals, families, and even

society, as depicted in Figure 1.

Figure 1. Marriage is a Fundamental and Crucial Principle of Sustainable Development for Nations
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Results and Discussions

It is only by considering this principle of marriage between two individuals of different sexes, one male and
one female, to form a family, the natural and fundamental unit of society, that we can address the concept
recalled during the United Nations World Commission on Environment and Development in 1987, "Meeting

the needs of the present without compromising the ability of future generations to meet their own needs." Thus,
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three years later, the Brundtland Report was born as a synthesis of these concerns, outlining the major directions
to ensure a sustainable future for the planet and its inhabitants. Unfortunately, as observers have noted, a

significant discrepancy exists between international grand meetings and the actual practices in reality.

In our view, although the word "development" is specified in its definition, this concept goes far beyond the
mere economic aspect and also evokes themes related to family, environment, and ethics. It actually
encompasses four inseparable pillars based on the family: economy, environment, society, and ethical values.
Sustainable development is then defined as a way of living, representing the transition from one state (state 1)
to another (state 2) that is better than the first, without compromising the interests of others or causing harm to
the environment [Chaib et all, 2023]. This allows us to reconcile social, health, and economic performance
goals with ambitions for environmental protection and preservation, fostering positive common social

development.

The consequences of the increasingly intense and recurring irresponsible behaviors of certain individuals raise
global awareness. The repercussions of these unnatural individual liberties, along with the increasingly
malicious and catastrophic ethical misconduct, are leading nations astray. How can such a statement from a
high-ranking official, "love is love and Americans should be able to marry the person they love"

[https://twitter.com/potus/status/1593024688795574274], be anything but a deviation and a genocide of life on

Earth? What kind of sustainable development are we talking about? What future generation are we referring
to? We cannot speak of a future mended by unnatural behavioral deviations anymore. Imagine if other living
beings in the fauna and flora were to adopt this same lifestyle; there would be no environmental balance on
Earth, and biodiversity would be threatened. As a result, we should expect to witness the extinction of

thousands of plant and animal species.

Already, biodiversity is under severe threat, and some species are already disappearing, despite multiple
warnings from scientists about the consequences of these extinctions. Indeed, Earth is facing co-extinctions,
recognized as a major contributor to global biodiversity loss, greatly amplifying the effects of primary
extinctions. So, what will become of life on Earth? Henceforth, sustainable development must be both
economically efficient, socially equitable, ecologically tolerable, and grounded in culture and ethics, based on
the institution of family. Social well-being must be an objective, the economy a means, the environment a
condition, and culture and ethics a necessity. Now, going against nature automatically leads to the annihilation

of life on Earth.

Conclusion

Henceforth, this phenomenon requires treatment and attention from the international community, emphasizing
the educational role of the family in protecting individuals against all forms of deviation. It is essential to focus
on proper education through school curricula and to promote moral values through educational media

programs.
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From this point forward, if this vision becomes a reality due to such behaviors, the planet faces a grave threat
of annihilation. It is now imperative to provide a precise and relevant assessment of the sustainable
development challenges confronting modern societies, particularly in the context of marriage and family. We
now recognize that safeguarding the planet is inextricably linked to our way of life: the efficiency of our
societies and governance policies, as well as their ability to meet our needs, directly hinge on our capacity to
preserve families, resources, and ecosystems. Likewise, our environment, behaviors, customs, cultures, human
values, and beliefs exert a profound influence on various aspects of our social existence, including marriage,
family, ethics, health, well-being, behaviors, relationships, management, reactions, governance, and the quality
of work life, among others. The traditional distinctions between economic, environmental, and social aspects
appear to be losing their relevance in the present context. Consequently, marriage and family emerge as
fundamental and pivotal principles for sustainable development, representing a significant challenge that must
be reevaluated before it becomes too late for the continued existence of our planet, and ultimately, for all of

humanity.
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Abstract

This work consists in developing an intelligent wheelchair controlled by human speech and able to be
monitored and controlled remotely. This chair is intended for the elderly or people with disabilities and in
confinement. It allows more independence and security and facilitates unaccompanied travel. The added value
is that this chair communicates with a remote server and is equipped with biomedical sensors (temperature,
blood pressure, heartbeat frequency, etc.) and geographical sensors (GPS) allowing remote monitoring of the
medical condition of the patient or person in confinement and on the other hand to monitor their tolerated
movement range. This system will limit direct contact with COVID+ patients, while guaranteeing their medical
and social monitoring. It is essentially a medical assistance system for the elderly or vulnerable and tele-medical
monitoring of patients with chronic diseases or in Quarantine and not just a geolocation application. New
compared to existing electric chairs is the use of artificial intelligence, [oT and speech processing tools to
ensure: The movement of disabled people and their navigation on a wheelchair at home or elsewhere in
complete safety. Remote supervision and visualization of their movements using two android applications and
two cameras, the first of which is mounted on the wheelchair and the other remotely connected to an on-board
server (firebase). Monitoring the physiological and therapeutic state of the patient by measuring his vital
parameters (temperature, blood pressure, heartbeat frequency, O2 level, etc.). The integration of the platform
into a system for monitoring and controlling contamination by the COVID19 virus using a remote web server

and a web service and mobile interface or application.

Keywords: Wheelchair, artificial intelligence, IoT, voice control, E-health

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.


http://creativecommons.org/licenses/by-nc-sa/4.0/
file:///H:/Drive'ım/ISRES/Belgeler/2023-antalya/icaste/www.arste.org/icaste

International Conference on Academic Studies in Technology and Education Ic ASTE _

To cite this article

Lamia, B., & Adnen, C. (2023). A smart wheelchair for autonomous movements of disabled people. In S.
M. Curle & M. T. Hebebci (Eds.) Proceedings of International Conference on Academic Studies in
Technology and Education 2023, (pp. 123-130). Antalya, Turkiye. ARSTE Organization

Introduction

The mobility of disabled individuals is often limited, making it challenging for them to perform daily activities
and engage with their surroundings independently. Traditional wheelchairs, while essential, often require
manual operation, which can be difficult for those with severe physical disabilities. To address this issue,
researchers and engineers have been working on developing Smart Wheelchair Systems that can provide

autonomous mobility to disabled individuals.

On a study made on 104 persons claims that 40% of people with dementia wanders away from their homes at
least once per year and 5% wanders more than once. As a result, these people are prone to many risks while
they are wandering. For instance, these studies reported that elderly people are in risk of being dead, injured,
dehydrated and exposed to high or very low temperatures. Elders and Alzheimer’s patients are not the only
ones who suffer from the consequences of the disease. According to 74% of family caregivers are concerned
about maintaining their own health since they became caregivers and 40% of them show a high or very high
level of stress associated with their role. The same source stated that elders with Alzheimer’s are hospitalized
three times more often than seniors without the disease. As a result, these people are in need for constant health
monitoring and keeping them in a hospital for most of the day cost a lot of money and that’s what to noticed
as they said that There is a steep increase in the cost of healthcare and rising of the need of monitoring of the
growing population of elders. That means we are in a desperate need for a device that constantly. In fact, early
developments of SWC (smart wheelchair) appeared in 1970-1990s. The concept of a smart wheelchair began
to take shape in the 1980, with early developments focusing on basic automation, such as joystick-controlled
navigation and obstacle detection. By the early 2000s, research shifted towards autonomous navigation
systems. SLAM (Simultaneous Localization and Mapping) techniques became instrumental in creating real-
time maps for wheelchairs to navigate in dynamic environments. The past decade has seen significant
advancements in human-machine interaction interfaces, including voice recognition, facial recognition, and

gesture control, making smart wheelchairs more user-friendly and accessible.

This developed is enhanced and encouraged by:
e -Advanced Sensing: new and Modern smart wheelchairs are equipped with a variety of sensors,

including lidars, stereo cameras, ultrasonic sensors, and IMUs. These sensors provide a
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comprehensive view of the wheelchair's surroundings, allowing for precise mapping and obstacle
detection.

e -Navigation Algorithms: Navigation algorithms have evolved to incorporate machine learning
techniques and deep learning models. Reinforcement learning, in particular, has been applied to
optimize path planning and adapt to changing environments.

e Human-Machine Interaction: Smart wheelchairs now prioritize user-centric interfaces. Voice
recognition systems, such as those utilizing natural language processing and speech synthesis, have
improved communication between users and their chairs. Facial recognition and gesture control have
enhanced user autonomy.

e Remote Monitoring: Many smart wheelchairs are equipped with remote monitoring features, allowing
caregivers or family members to track the user's location and well-being in real-time via smart phone
apps or web interfaces.

e Customization and Personalization: Tailoring the smart wheelchair experience to individual needs has
become a focus. User profiles are used to adjust settings, routes, and preferences, ensuring a
personalized experience.

e Safety Features: Advanced safety features, including emergency braking, user fall detection, and
automated return-to-home functions, are becoming standard in smart wheelchair designs to enhance
user safety.

e Interoperability: Integration with other assistive technologies and smart home systems is increasingly
common. Smart wheelchairs can interact with smart home devices, allowing users greater control over
their surroundings.

e Commercial Availability: Several companies and startups are now offering smart wheelchairs with
varying levels of autonomy and features. These products are becoming more accessible to a wider

range of users.

This research paper presents a novel Smart Wheelchair System, designed to offer autonomous movements,
obstacle avoidance, and enhanced user interaction. The system leverages cutting-edge technologies such as
sensors, artificial intelligence (Al), and human-machine interfaces to enable a more seamless and independent

experience for users with mobility impairments.
SWC System Architecture

The system of Fig.1 presents a solution where the patient is required to carry a device with them to use its GPS
functionality in an attempt to locate the Elder or the Alzheimer patient. The smart phone receives the GPS

coordinates and sends them to a web based application. To monitor a new patient the paper defined which
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caregivers and healthcare professionals can monitor the new patient, create safe points where the patient is

safe. The web platform got two parts, the back office where the administrator can add a new user to be

monitored and the front office where the caregiver can monitor the patients and show their locations in real

time.
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Figure 1. SWC/GPS/Healthcare Structure

The Smart Wheelchair System consists of several key components:

-Sensing and Perception: Lidar and ultrasonic sensors for 360-degree environment perception,
Cameras for object recognition and tracking

Inertial Measurement Unit (IMU) for wheelchair orientation and stability.

-Control and Navigation: Real-time control unit for motor control and maneuvering, Navigation
algorithms incorporating simultaneous localization and mapping (SLAM),

Obstacle avoidance algorithms based on sensor data.

User Interface: Voice recognition for natural language commands, touch screen interface for manual
control and navigation adjustments, Smartphone app for remote control and monitoring.
-Human-Machine Interaction: Facial recognition for user identification, Gesture recognition for

intuitive control, Voice feedback for user guidance and alerts.

Methods

IHM interface

For the simulation part we are interested in building 2 applications and a database that that are able to smoothly

send and receive data. We used the imbedded GPS receiver in the smart phone and generate the vitals values
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(temperature and heart rate) manually through the random Java function so we can see how the system react to
different values. In the implementation part we will connect the Arduino to the system so we can feed the
application with true values from the sensors.
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Figure 2. Flowchart of HMI interface with the SWC
Navigation Algorithms

The core of the Smart Wheelchair's autonomous capabilities lies in its navigation algorithms. These algorithms
use data from sensors and SLAM techniques to create a real-time map of the environment. The system then
plans optimal paths to navigate safely and efficiently while avoiding obstacles. The navigation system is

adaptable and can handle various indoor and outdoor environments, making it suitable for diverse user needs.

User Interface and Interaction

The Smart Wheelchair's user interface focuses on accessibility and ease of use. Users can control the wheelchair
through natural language voice commands, touchscreen gestures, or manual control. The facial and gesture
recognition features enable a personalized experience, allowing the wheelchair to adapt to user preferences and
needs. The system provides real-time feedback to users, including obstacle warnings and route suggestions,

enhancing user confidence and safety.
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Results

To evaluate the performance of the Smart Wheelchair System, a series of experiments were conducted
involving users with varying degrees of mobility impairments. The results indicated several key findings.The
Smart Wheelchair demonstrated robust obstacle avoidance capabilities, even in complex environments.Users

reported improved mobility, independence, and overall quality of life.

Figure 3 illustrate the GPS position tracking of the smart wheelchair outside its environment which is delimited

by the cercle.
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o ©
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Figure 3. GPS Navigation and Localization of the SWC

Conclusion

The development of a Smart Wheelchair System for autonomous movements of disabled people represents a
significant step toward improving the lives of individuals with mobility impairments. The integration of
advanced technologies, such as sensors, Al, and human-machine interaction interfaces, has the potential to

revolutionize the way disabled individuals navigate their environments.
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In this study, we developed an intelligent wheelchair equipped with connected sensors and navigation and
localization system which can assist elderly and disabled people in their mobility. The system established
successful communication between sensors, Android devices, database, users and administrators, allowing

caregivers to check vital signs and location in real time using Firebase database linked to the administrator.

Future work in this field could involve further refinements to the system, including enhanced Al capabilities,
improved user interfaces, and broader compatibility with assistive technologies. Many aspects of this system
can be improved by adding certain features that will protect older adults from getting lost, such as adding an

effective wander detector based on motion patterns.
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Abstract

Education is in the midst of a transformative shift towards embracing global perspectives and cross-cultural
learning experiences. This study investigates the evolving landscape of international teaching partnerships and
their influence on education, with a central research question: "What are the predominant trends in international
teaching partnerships and their implications for education?" By analyzing data from various international
organizations, pertinent resources, and existing research, this study uncovers significant trends. Notably, there
is a growing emphasis on cultural diversity in curriculum development, fostering a holistic and inclusive
approach to education. Additionally, the adoption of technology for remote collaboration has emerged as a
crucial facilitator in transcending geographical boundaries within these partnerships. Language exchange
programs have gained increasing prominence in promoting effective communication and intercultural
understanding. These trends collectively enrich the educational experience by nurturing global competencies,
cultural awareness, and language skills among students. In alignment with the broader globalized education
movement, these partnerships play a pivotal role in shaping the future of education. However, it is essential to
address challenges such as logistical barriers and the need for educator training to ensure the sustainability and
effectiveness of these educational approaches. This research provides valuable insights for educators,

policymakers, and institutions seeking to navigate the ever-evolving educational landscape of the future.
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Introduction

The field of education is currently in the midst of a profound transformation driven by the imperative of
fostering global perspectives and enabling cross-cultural learning experiences. This shift is a direct response to
the demands of a rapidly evolving global landscape, where interconnectivity and interdependence are more
pronounced than ever before (Wagner, 2019). The globalization of education has emerged as a defining trend
of the 21st century, necessitating a reevaluation of traditional teaching paradigms and instructional strategies

(Altbach & de Wit, 2017).

This research embarks on an exploration of the dynamic and evolving landscape of international teaching
partnerships. In particular, the study endeavors to scrutinize the multifaceted impact of these partnerships on
the future of education (Abdurashidova and Balbaa, 2023). The central research question that guides this
endeavor is as follows: "What are the key trends in international teaching partnerships, and how are they
reshaping the landscape of education?" This question is profoundly significant in the context of our
contemporary world, where geographical boundaries have become less restrictive, and the global village

concept is a reality (Biesta, 2019).

International teaching partnerships are not just a product of globalization; they are catalysts for it. These
collaborations often span multiple nations and bring together diverse perspectives and educational
methodologies. The outcomes of these partnerships have far-reaching implications for students, educators,
institutions, and policymakers, as they offer an opportunity to create a more inclusive and globally aware
educational environment (Hudzik, 2017). Understanding the evolving trends in international teaching
partnerships is vital for educators and institutions seeking to adapt to the changing educational landscape

(Knight, 2016).
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As the digital age has revolutionized communication and accessibility, educators are no longer confined to their
local communities for knowledge exchange, pedagogical innovation, or the development of curriculum.
Educational institutions worldwide are engaging in partnerships to foster a global mindset among students,

providing them with opportunities to acquire cross-cultural competencies (Dede, 2020).

This research aims to shed light on these trends, providing insights into how international teaching partnerships
are shaping the educational arena. Through comprehensive data analysis, including information from
international organizations, educational resources, and previous research, we intend to identify and examine
the key trends that are defining these partnerships and the subsequent impact on education. The outcomes of
this study will not only contribute to the existing literature on the topic but also provide valuable information
for educators, policymakers, and institutions seeking to navigate the complexities of education in the 21st

century.

Method

In the Methods section, we detail the comprehensive approach employed in this research, encompassing the
research design, data collection methods, the profile of participants, and the analytical strategies used to extract

meaningful insights.
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Research Design

Our research design was grounded in a qualitative methodology, as it proved most effective for our investigative
goals. Qualitative methods allowed us to explore the nuances and intricacies of international teaching
partnerships and their impact on education. The qualitative approach enables the collection of rich, context-
specific data, offering a deeper understanding of the subject matter (Creswell, 2013). This research design
entailed a thorough review and analysis of data sourced from international organizations, educational resources,
and previous research, allowing us to examine trends, themes, and correlations within the domain of

international teaching partnerships.

Data Collection

The data collection process involved a systematic review of primary and secondary sources. Primary sources
included official reports, publications, and documents from reputable international organizations and
educational institutions. These sources offered invaluable data regarding the structure and dynamics of
international teaching partnerships. We also conducted an extensive review of relevant literature, including
scholarly articles, books, and academic journals. This approach enabled us to access existing research and
findings on international teaching partnerships and global education trends. The combined data from primary

and secondary sources formed the foundation of our analysis.

Participants

In this research, our "participants" were not individuals in the traditional sense but encompassed the wealth of
information derived from international organizations, authoritative educational resources, and existing research
studies. These sources collectively represent a wide array of stakeholders involved in international teaching
partnerships, including educators, policymakers, and institutions. By drawing from these comprehensive
sources, we ensured a diverse and representative dataset that captured the multifaceted dimensions of

international teaching partnerships.

Data Analysis

Data analysis in this study was primarily interpretive and grounded in content analysis (Elo & Kyngis, 2008).
We employed a systematic approach to extract, categorize, and interpret the data obtained from our primary
and secondary sources. The analysis involved the identification of recurring themes, trends, and patterns within
the information, allowing us to draw meaningful conclusions. By adopting content analysis, we ensured a

structured and rigorous analysis process that maintained the integrity of the data and minimized bias.
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Results

In the Results section, we present the substantive findings gleaned from our comprehensive research, focusing
on illuminating key trends and insights regarding international teaching partnerships and their transformative
influence on education. The objective is to provide a clear and cohesive understanding of the research
outcomes, effectively addressing the central research question, "What are the key trends in international

teaching partnerships, and how are they reshaping the landscape of education?"
Key Trends in International Teaching Partnerships

Our analysis of data from international organizations, educational resources, and previous research revealed
several prominent trends in international teaching partnerships. These trends are not isolated but

interconnected, contributing to a global shift in education. We categorize these trends into three key areas:
Cultural Diversity in Curriculum Development

A significant trend is the emphasis on cultural diversity in curriculum development. Educational institutions
and partnerships are increasingly incorporating a wide array of cultural perspectives into their teaching
materials. This integration enriches the educational experience by exposing students to a broader worldview

(Mallia & Ancic, 2018).

Technology-Enabled Remote Collaboration

The adoption of technology for remote collaboration stands out as a transformative trend. Digital tools and
platforms have facilitated cross-border partnerships, enabling educators and students to connect, collaborate,
and share knowledge irrespective of geographical boundaries. Technology has become the backbone of these
partnerships (Zhao, 2018).

Importance of Language Exchange Programs

Language exchange programs have gained prominence in international teaching partnerships. These programs

offer students the opportunity to develop language skills while fostering intercultural understanding. This trend

is particularly significant in promoting effective communication (Byram & Wagner, 2018).
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Impact on Education

The effects of these trends are far-reaching, significantly shaping the educational landscape. Students engaged
in international teaching partnerships develop global competencies, including cultural awareness and language
skills. Such competencies are considered vital for success in an interconnected world (Anderson, 2019).

By addressing the research question, we have identified and detailed the crucial trends in international teaching
partnerships, underscoring their profound influence on the evolution of education. These findings offer
substantial insights into the ongoing transformation of education and provide a foundation for further research

and policy considerations in the field.

Discussion

The findings from our research underline the influential role of international teaching partnerships in reshaping
the educational landscape. These partnerships emerge as vital conduits in fostering a more interconnected and
globally attuned educational environment (Kuldasheva Z. et al., 2023). The significant trends uncovered,
namely, the emphasis on cultural diversity in curriculum development, reliance on technology-enabled remote
collaboration, and the growing importance of language exchange programs, echo similar observations found
in existing literature. This alignment emphasizes the consolidation and reinforcement of these trends, marking

a trajectory towards a more interconnected and culturally diverse educational ecosystem (Mundy, 2019).

These identified trends not only align with the broader globalized education movement but also hold the
potential to substantially enrich the educational experience. The integration of cultural diversity in curriculum
development offers students a multifaceted understanding of the world, nurturing a sense of inclusivity and

acceptance. Moreover, technology-enabled remote collaboration has expedited cross-border educational
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initiatives, breaking geographical barriers and fostering a global exchange of knowledge and expertise (Peters,
2017). Additionally, language exchange programs are instrumental in cultivating effective communication
skills and intercultural understanding among students, thereby contributing to their holistic development as

global citizens.

However, amidst these promising trends, it is crucial to address the challenges that accompany these
partnerships. Logistical barriers, including varying time zones, technological disparities, and administrative
complexities, pose substantial hurdles that need mitigation strategies for successful collaboration (Ijaz Uddin
et al., 2023). Furthermore, the need for adequate teacher training in navigating diverse cultural contexts and

utilizing technology effectively within these partnerships is critical (DeJaeghere, 2020).

The implications of these findings underscore the need for a strategic approach to address challenges and
maximize the potential benefits of international teaching partnerships. Policymakers, educators, and
institutions must actively consider these trends and challenges to adapt and shape an educational landscape that
is not confined by geographical boundaries but rather thrives on the rich diversity and interconnectedness of

our global society.
Conclusion

In conclusion, our exploration of international teaching partnerships underscores their pivotal role in redefining
the contours of education in the contemporary global landscape. The key trends identified in these
partnerships—cultural diversity in curriculum development, technology-enabled collaboration, and the
emphasis on language exchange programs—paint a picture of a rapidly evolving educational paradigm that

resonates with the principles of a globalized education (Chu, 2018).

These findings accentuate the substantial impact of these partnerships on the educational experience. The
integration of diverse cultural perspectives enriches learning environments, fostering a more inclusive and
globally aware generation of learners. Moreover, the use of technology for cross-border collaboration and the
cultivation of language skills through exchange programs equip students with the necessary competencies for

navigating an interconnected world (Bray, 2019).

Yet, these promising developments are accompanied by significant challenges. Overcoming logistical barriers
and ensuring adequate teacher training are imperative for the sustained success and effectiveness of
international teaching partnerships. Addressing these challenges will be instrumental in leveraging the full
potential of these partnerships to shape a more globally attuned educational landscape (Hemmerdinger, 2020).
Restating the research question, "What are the key trends in international teaching partnerships, and how are
they reshaping the landscape of education?" our research reveals that these partnerships stand as catalysts for

a more interconnected, diverse, and globally engaged educational environment.
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In summary, international teaching partnerships hold a transformative potential, offering students the
opportunity to thrive in a globalized learning milieu. However, to fully harness their benefits, it is essential to
navigate and surmount the challenges they present. By addressing these hurdles, educators, institutions, and
policymakers can effectively shape a future in education that embraces diversity, connectivity, and global

competence.

Recommendations

Based on the findings and implications of our research on international teaching partnerships and their impact
on education, the following practical recommendations are proposed for educators, policymakers, and

institutions to navigate and leverage the transformative potential of these partnerships:

Facilitate Professional Development Programs: Educational institutions should design and implement
ongoing professional development programs for educators engaged in international teaching partnerships.
These programs should focus on enhancing cross-cultural competencies, effective utilization of technology in

diverse settings, and pedagogical strategies to navigate the complexities of a globalized learning environment.

Encourage Interdisciplinary and Cross-Cultural Curriculum Integration: Institutions should promote
interdisciplinary and cross-cultural curriculum integration to embrace diverse cultural perspectives. Educators
should be encouraged to infuse diverse narratives and cultural elements within the curriculum, fostering a more

inclusive and globally representative educational experience.

Invest in Technological Infrastructure: Policymakers should prioritize investments in robust technological
infrastructure to support seamless cross-border collaborations. Equitable access to technology and reliable
internet connectivity are essential to facilitate effective communication and knowledge exchange among

students and educators from different geographical locations.

Establish Support Systems for Language Exchange Programs: Institutions should establish comprehensive
support systems for language exchange programs. These initiatives should include language training and
support services for students and educators engaging in language learning activities. Furthermore, partnerships

with language learning institutions could enhance the efficacy of these programs.

Promote Collaborative Initiatives and Network Building: Policymakers should foster collaboration
between institutions, encouraging the development of networks and alliances for the exchange of best practices
in international teaching partnerships. These networks can facilitate knowledge sharing, resource pooling, and

collaborative research initiatives to further enhance the effectiveness of these partnerships.

Address Logistical Barriers through Policy Frameworks: Policymakers should work towards addressing

logistical challenges, such as time zone differences and administrative complexities, by developing policy
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frameworks that offer support and solutions for these barriers. Flexibility in scheduling and standardized

administrative procedures can alleviate these challenges.

Encourage Student Mobility and Exchanges: Institutions should incentivize and facilitate student mobility
and exchange programs. Providing opportunities for students to experience different cultures firsthand fosters
a deeper understanding and appreciation of global diversity, contributing to their holistic development as global

citizens.

Implementing these recommendations will contribute to the effective utilization of international teaching
partnerships, nurturing a more interconnected and culturally diverse educational environment that equips

students with the essential skills and competencies required for success in a globalized world.

These recommendations offer a strategic pathway for educators, policymakers, and institutions to harness the
potential of international teaching partnerships and to shape an education system that is not confined by

geographical boundaries but instead thrives on the rich diversity and interconnectedness of our global society.
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Abstract

The aim of this study is to investigate the ideas and opinions of classroom teachers about the use of virtual
laboratory applications in primary school science courses. The study was conducted with 20 teachers working
in various provinces of Turkey. In the study, in which case study design, one of the qualitative research methods,
was adopted, data were collected through a semi-structured interview form. The results of the study showed
that teachers' definitions of virtual laboratory applications overlap with the definitions in the literature, teachers
believe that virtual laboratory applications contribute to students, teachers generally do not benefit from virtual
laboratory applications for various reasons, teachers do not consider themselves and their students sufficient in

this regard, and the advantages of virtual laboratory applications are more than the disadvantages.
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Introduction

Rapidly developing technology is rapidly changing the world. With this change, the primary aim of societies
is to create a knowledge society that produces knowledge and technology, researches and has scientific
thinking. The most important step for the formation of an information society is to educate new generations

with the ability to adapt to change and developments. In today's world where knowledge is rapidly increasing,
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the main goal of the education system is not only to transfer knowledge to students in order to increase the
quality of education, but also to provide students with the skills necessary to obtain knowledge (Kaptan &
Korkmaz, 2002). For this purpose, providing meaningful learning by avoiding memorisation, solving problems
related to new situations and developing skills related to scientific processes are considered important for the
quality of education (Giircay et al., 2000). One of the courses that contribute to the development of these skills

is the science course (Kaptan & Korkmaz, 2002).

The teaching of science, which is defined as the regular investigation of nature and the events occurring in
nature and the prediction of previously unobserved events, has a great importance in primary education
institutions including compulsory education process in today's world where the need for qualified manpower
is constantly increasing (Kaptan & Korkmaz, 2002; Hanger, et. al., 2003). In accordance with the requirements
of the age we live in; raising people who are curious, researching, questioning, who can relate science subjects
to their daily lives, who can solve problems encountered in all areas of life by using the scientific method and
who can see the world from the perspective of a scientist is one of the main objectives of science teaching (Tan
& Temiz, 2003). In order to realise these aims, methods such as argumentation, project and laboratory are used

in science teaching.

In general, laboratories can be defined as specially equipped places where research and experiments are carried
out to reach a result using various tools. These environments, where the subjects and concepts in the curriculum
are artificially transferred to students through experience or demonstration, are an important part of science
teaching (Seven & Engin, 2018). In addition to contributing to the development of students' reasoning, critical
thinking, having a scientific perspective and problem-solving skills, it has a positive effect on the retention of
the learned information because it enables learning by doing and experiencing (Anilan, 2016). Through
laboratory applications, students can concretise abstract concepts, learn the nature of science, develop positive
attitudes towards science and aspire to be scientists (Kirpik & Engin, 2009). Along with these benefits, it is
seen that some difficulties and problems are encountered in the realisation of laboratory applications. For
example, it is difficult to carry out laboratory applications due to the high class size, experiments that should
be performed individually are performed in groups or as a demonstration or even cannot be performed at all,
inadequate tools and equipment due to the high cost of laboratory materials, the combination of many chemicals
together creates a safety problem, and the lack of laboratories in some schools prevents laboratory applications
from being carried out in a qualified manner (Anilan, 2016; Giinli, 2019). In order to minimise these
limitations, new alternative methods have been developed with the advancement of technology. One of these

methods is virtual laboratory applications.

Virtual laboratories are a technology that gives the feeling of being in a real laboratory environment with three-
dimensional pictures and animations created in computer environment using technological tools and allows
interaction with objects in the environment (Tath & Ayas, 2011). These virtual environments, which are
designed with all the possibilities of technology to eliminate the deficiencies of traditional laboratory
environments, are learning environments that offer students the opportunity to conduct experiments whenever

and wherever they want, and actively involve students in the process of constructing knowledge (Kaba, 2012).
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When the literature is analysed, the advantages of virtual laboratories are; low cost, reliable and controllable,
offering diversity to experiments (Abulrub, Attridge, & Williams 2011; Potkonjak, et. al., 2016), having rich
content for different learning styles (Moshell & Hughes, 2002), enabling applications that would take a long
time in a traditional laboratory to take place in a few minutes (Mirgik & Saka, 2018). Dalgarno, Bisho, and
Bedgood (2003) stated that students feel more comfortable in virtual laboratories, they are more familiar with
laboratory rules, they do not waste time for material supply and they do not have difficulty while conducting
experiments. In addition, virtual laboratory applications created through simulations enable students to perform
experiments many times and learn by trial-and-error method. This situation encourages students to find
solutions to problems and encourages them to conduct research (Giinlii, 2019). As in other educational

situations, teachers have a great role in providing these advantages of virtual laboratories.

As it is known, teachers are one of the most important elements of education systems. The quality of teachers
and other educational personnel in the system as practitioners and administrators has a great effect on the
success of educational systems (Kaya & Bdyiik, 2011). For this reason, teachers, who assume the responsibility
of raising and educating the qualified labour force needed by countries, need to become proficient in their
professions in order to work more effectively in schools and to continue education and training processes in
accordance with the technological developments required by the age (Ustiiner, et. al., 2000). Considering that
the knowledge, skills and attitudes aimed to be gained by students through virtual laboratory studies are directly
proportional to the knowledge, skills and attitudes of teachers, the aim of this study is to investigate the ideas
and opinions of classroom teachers about the use of virtual laboratory applications in primary school science
course. When the domestic studies on virtual laboratories are examined, it is thought that the studies that will
contribute to the professional development of teachers are few and it is important to determine the opinions of
teachers, who are education practitioners, about virtual laboratories in order to increase the quality of education

and training, and it is thought that the study will contribute to the literature.

In this direction, answers to the following sub-problems were sought in the research:
1. How do classroom teachers define virtual laboratory applications?
What are the opinions of classroom teachers about the contributions of virtual laboratory applications?
How do classroom teachers benefit from virtual laboratory applications?
Do classroom teachers consider themselves sufficient in virtual laboratory applications?
Do classroom teachers consider their students competent in virtual laboratory applications?

What are the opinions of classroom teachers about the advantages of virtual laboratory applications?

A G

What are the opinions of classroom teachers about the disadvantages of virtual laboratory

applications?
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Method
Research Model

In the study, the ideas and opinions of classroom teachers about the use of virtual laboratory applications in
primary school science course were analysed. In this direction, case study design was used in the research
within the scope of qualitative research model. Case study is the in-depth examination of factors such as
environments, individuals, events and processes related to a situation with a holistic approach and the

presentation of results related to the researched situation (Yildirim & Simsek, 2021).

Participants

In this study, in which convenience sampling was used, the participants consisted of 20 third and fourth grade
teachers working in various cities of Turkey. Information about the demographic variables of the teachers

within the scope of the study is given in the tables below.

Table 1. Distribution of teachers according to demographic variables

Variables N %

F 12 60
Gender

M 8 40

21-25 4 20

26-30 11 55
Age

31-35 1 5

36-40 4 20

21-25 4 20

26-30 11 55
Professional Seniority

31-35 1 5

36-40 4 20
Grade Level of the Grade 3 9 55
Teacher Grade 4 11 45

Province Centre 7 35

]

Teacher's Place of District Centre 5 25
Work

Town-Village 9 45

Yes 15 75
Internet Access

No 5 25
Virtual Laboratory Yes 6 30
Education No 14 70
Total 20 100
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Data Collection Tools

The data used in the study were collected through a semi-structured interview form developed by the researcher.
The form consists of two sections as "Personal Information" and "Opinions". Two language experts and three
field experts were consulted for the suitability, clarity and comprehensibility of the interview form for the
purpose of the study, their opinions were taken, and the internal validity of the form was ensured. According

to Yildirim and Simgek (2021), validity is important in qualitative studies and validity ensures reliability.
Process and Data Analysis

The data collection tool was applied to the teachers in the study group at the beginning of the 2023-2024
academic year. During the process, 20-minute interviews were conducted at times when teachers were
available. The responses received from the interviews were recorded in writing. The qualitative data obtained
were analysed using the content analysis method. The process carried out in content analysis can be
summarised as grouping similar data (opinions) under certain categories and themes, supporting these
groupings with frequency-percentage and participant opinions, and interpreting them by arranging them in a

way that the reader can understand.
Results

The first question of the research was "How would you define the virtual laboratory?". In this section, the

findings and interpretations obtained in line with the related research question are presented.

Table 2. Categories and codes related to the definition of virtual laboratory
Category Code f %

Observing, experimenting, gaining
Science o ) 8 26,6
scientific knowledge, working safely

Computer, internet, simulation, animation,
Technology-Access online environment, interactive 12 40

environment, practicality, easy accessibility

Embodiment, motivation, learning by
Education Status ) 10 33,4
doing, fun

Total 30 100

In the data analysis related to the first question, the answers given by the classroom teachers were categorized
according to their similarities and three categories were obtained. These categories are "science", "technology-
access" and "educational situations". When the frequency values in Table 8§ were analyzed, it was determined
that classroom teachers defined virtual laboratories most frequently in the "technology-access" category (f=12)

and least frequently in the "science" category (f=8). The views on these categories are as follows:
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Category 1: Science

[T3]: "These are platforms where science experiments are performed virtually."

[T12]: "These are environments where students can learn scientific knowledge safely."

Category 2: Technology-Access

[T7]: "These are the sites that provide access to the laboratory environment via the internet.”

[T19]: "These are simulations that are close to reality when there is no possibility to use the laboratory."
Category 3: Education Status

[T9]: "It is a high-level simulation that makes students come to class better motivated."

[T15]: "Virtual environments that enable the concretization of abstract subjects in science."”

The second question of the research was "Do you think that the use of virtual laboratories in science education

contributes to students?". Figure 1 below shows the answers given by the teachers:

Contribution of Virtual
Laboratory Applications to
Students

Contributes (n=18)

B Neutral (n=2)

Figure 1. The contribution of virtual laboratory applications to students

Some of the responses received from the teachers are as follows:

[T2]: "It can be useful, but I think it can distract students because I haven't used it before, so I am undecided."
[T6]: "Virtual laboratory is very useful for students when there are not enough facilities in schools or in
applications that may cause danger."

[T14]: "It can contribute, since many schools do not have laboratories, at least it is not just in words but visually

supported."
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[T19]: "It is obvious that students do not always have access to a real laboratory. For this reason, with the
virtual laboratory, it contributes to the students who do not have the opportunity to show, do and encourage

scientific experiments in an online environment."

The third question of the study was "Do you make use of virtual laboratory applications in your lessons
(experiments or activities)?". In addition, the difficulties encountered by teachers who make use of virtual
laboratory applications and the reasons for not making use of virtual laboratory applications were also

determined. Figure 2 below shows the answers given by the teachers:

Utilization of Virtual Laboratory
Applications

Using
15%

Using (n=3)

Challenges:

Lack of permanence of the subjects
learned (1), Low number of
applications (1), Paid apps (1),
Inadequate hardware (1)

Not Using (n=17)
Reasons:

Lack of education (3), Lack of
experience (4), Lack of infrastructure

and hardware (8), Having a physics
N laboratory in the school (1), Lack of
85% applications for primary school (1)

Not Using

Figure 2. Utilization of virtual laboratory applications

Some of the responses received from the teachers are as follows:

[T7]: "I do not use virtual laboratory sites specially designed for primary schools because of the general lack
of virtual laboratory sites and the inadequacy of some fiee sites."

[T17]: "I don't use it. I haven't received any training on this subject. I don't know how to access or how to use
it."

[T19]: "I do not use it because there is no internet access in the school where I work."

[T20]: "I use it, but I encounter difficulties such as the lack of applications to design experiments, the fact that

the applications that are available are paid and not every student has own computer."
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The fourth question of the study was "What do you think about your own competence for virtual laboratory

applications?". Figure 3 below shows the answers given by the teachers:

Perception of Teacher Efficacy

Sufficient

[0 Saufficient (n=3)
Undergraduate education (1), Graduate

Partially Sufficient E
Y et education (2)

10%

@ Partially Sufficient (n=2)
Individual mterest (2)

@ Insufficient (n=15)
e

Figure 3. Perception of teacher efficacy

Some of the responses received from the teachers are as follows:

[T1]: "I think I am insufficient in its use because I have not had any training about virtual laboratory before."
[T18]: "I do not consider myself sufficient, I need training."

[T10]: "I learned about the existence of platforms related to virtual laboratories on social media. I did some
research; I consider myself moderately competent.”

[T20]: "I consider myself sufficient, I received the necessary training and practiced in this subject both in my

undergraduate and graduate education process."

The fifth question of the study was "What do you think about your students' competence for virtual laboratory

applications?". Figure 4 below shows the answers given by the teachers:
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Perception of Student Efficacy

Sufficient

) Sufficient (n=3)
o e hs el e B

@ Neutral (n=4)
Not usmg m lessons (4)
Neutral

20%

@ Insufficient (f=13)
Lack of education (5), Teacher
nsufficiency (4). Lack of infrastructure
and hardware (4)

Insufficient
65%

Figure 4. Perception of student efficacy

Some of the responses received from the teachers are as follows:

[T3]: "Since the technology usage of my students living in the village is not very good, they are inadequate in
virtual laboratory applications."

[T4]: "I don't think my students are competent because I don't make them apply it. I need to be competent for
them to be competent.”

[T9]: "I do not have a clear answer because I do not benefit from virtual laboratory applications."

[T20]: "My students are quite sufficient for their age. I pay attention to use them in lessons."

The sixth question of the study was "What do you think are the advantages of the virtual laboratory for science

education?". Table 3 shows the answers given by the teachers:

Table 3. Categories and codes related to the advantages of virtual laboratory applications

Category Code f %

) Permanent learning, easy recall, increasing
Impact on Learning o o ) . 8 30,7
motivation, being interesting, being fun

) Observation, experimentation, establishing
Skill Development ) ) ) 7 27
cause-effect relationship, learning to learn

) Safe, easily accessible, repeatable,
Laboratory Practices 11 42,3
affordable

Total 26 100
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In the data analysis of the sixth question, the answers given by the classroom teachers were categorized
according to their similarities and three categories were obtained. These categories are "impact on learning",
"skills" and "laboratory practices". When the frequency values in Table 3 were analyzed, it was determined
that the classroom teachers defined the advantages of virtual laboratories applications mostly in the category
of "laboratory practices" (f=11) and least in the category of "skills" (f=7). The opinions about these categories

are as follows:

Category 1: Impact on Learning

[T3]: "It makes the lesson more interesting and thus learning becomes permanent."”

[T16]: "Students can perform laboratory applications from anywhere, which positively affects their attitudes
towards science. They can also do their own learning and these laboratories are safe."

Category 2: Skill Development

[T20]: “Since experimentation and learning by observation are very important in science education, virtual
laboratory will provide good advantages to students in this respect.”

Category 3: Laboratory Practices

[T6]: "It is very useful for experiments that can create danger. It is also very useful in places where school
facilities are insufficient."”

[T17]: "First of all, it is safe. It allows experimenting many times. This contributes to learning. And it is

economical."

The seventh question of the study was "What do you think are the disadvantages of the virtual laboratory for

science education?". Table 4 shows the answers given by the teachers:

Table 4. Categories and codes related to the disadvantages of virtual laboratory applications

Category Code f %

Impact on Learning Not permanent, abstract, not convincing 5 31,3

Teamwork, communication,  decision
Skill Development ) ) 4 25
making, psychomotor skills

Laboratory Practices Connection problems, paid apps 7 43,7
Total 16 100

In the data analysis of the seventh question, the answers given by the classroom teachers were categorized
according to their similarities and three categories were obtained. These categories were "impact on learning",
"skill development" and "laboratory practices". When the frequency values in Table 4 were analyzed, it was
determined that the classroom teachers defined the disadvantages of virtual laboratory applications mostly in
the category of "laboratory practices" (f=7) and least in the category of "skill development" (f=4). Three
teachers participating in the study stated that virtual laboratory applications do not have any disadvantages.
The views on these categories are as follows:

Category 1: Impact on Learning
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[T1]: "Real laboratory studies can provide more permanent learning."

[T11]: "It is not as concrete as a real laboratory."

Category 2: Skill Development

[TS]: "I think that too much interaction of students with computers will negatively affect their social lives."
Category 3: Laboratory Practices

[T13]: "Difficulty in implementation due to the lack of internet and computer.”

Discussion

The aim of this study is to investigate the ideas and opinions of classroom teachers about the use of virtual
laboratory applications in primary school science courses. In this direction, firstly, the definitions of virtual
laboratory applications by the teachers participating in the study were analyzed. The results obtained show that
virtual laboratory definitions are mostly technology oriented. Virtual laboratory was mostly associated with
concepts such as computer, internet, simulation and animation. This coincides with the existing definitions of

virtual laboratory in the literature (Martin-Villalba et al., 2008; Akkagit & Tekin; 2012).

The second issue examined in the study was the teachers' views on the contribution of virtual laboratory
applications to students. Most of the teachers participating in the study stated that virtual laboratory
applications contribute to students. In the study conducted by Aydin (2018) in which traditional laboratories
and virtual laboratories were compared, it was determined that virtual laboratories made a positive contribution
to the education of students, and in the study conducted by Avci and Duman (2016), it was determined that
virtual laboratories contributed to increasing student achievement and remembering the acquired information
for a longer period of time compared to the teacher-centered teaching method. In the emergence of these results,
it can be said that virtual laboratory applications are interactive learning environments that provide students
with the opportunity to conduct experiments without realizing time and place and provide active participation

of students (Unlii, 2019).

The third issue examined in the study was the teachers' utilization of virtual laboratory applications. The
majority of teachers stated that they did not benefit from virtual laboratory applications. The reason for this is
mostly due to the lack of infrastructure and hardware such as internet, electricity and computers. This may be
due to the fact that most of the teachers participating in the study work in settlements such as villages and
towns. As a matter of fact, studies in the literature (Dogan & Kogak, 2020; Usta & Donmez, 2021), which
concluded that there are problems in accessing technology due to lack of infrastructure or hardware in

settlements such as villages or towns, support this finding.

The fourth issue examined in the study was teachers' perceptions of their own competence regarding virtual
laboratory practices. As a result of the study, it was determined that most of the teachers considered themselves
inadequate in virtual laboratory applications. All of the teachers who considered themselves inadequate stated

that this was due to the fact that they did not receive any training on virtual laboratory. The fact that teachers
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who consider themselves sufficient in virtual laboratory applications have received training on this subject
supports the result of the study. In the study conducted by Giinlii (2019), teachers stated that they did not use

virtual laboratories in lessons because they did not receive any training on virtual laboratories.

The fifth issue examined in the study was teachers' perceptions of their students' competence regarding virtual
laboratory applications. As a result of the study, it was determined that the majority of teachers saw their
students as inadequate in virtual laboratory applications. Teachers who saw their students as inadequate in this
regard stated that this situation was due to the lack of training. Studies have shown that teachers' self-efficacy,
openness to new ideas and positive attitudes towards teaching positively affect student achievement and
attitudes (Tschannen-Moran & Hoy, 2001; Wolfolk & Hoy, 1990). Considering these findings and the results
obtained from the fourth sub-problem of the study, the reason why students are not proficient in virtual

laboratory applications may be due to the inadequacy of teachers in this subject.

The sixth and seventh topic analyzed in the study was teacher opinions on the advantages and disadvantages
of virtual laboratory applications. The results obtained show that the advantages and disadvantages of virtual
laboratory applications are mostly related to laboratory applications. Advantages were expressed as virtual
laboratories being safe, easily accessible, allowing multiple applications and being economical. When the
literature is examined, it is seen that there are studies that overlap with these views (Tatli & Ayas, 2011; Dryberg
et al., 2017). Disadvantages were defined by teachers as connection problems and paid applications. The study

conducted by Giinlii (2019) overlaps with the findings of the study.

Conclusion

In summary, the results of the research showed that teachers' definitions of virtual laboratory applications
overlap with the definitions in the literature, teachers' virtual laboratory applications contribute to students,
teachers generally do not benefit from virtual laboratory applications for various reasons, teachers do not
consider themselves and their students sufficient in this regard, and the advantages of virtual laboratory

applications are more than the disadvantages.

Recommendations

e Teachers can be provided with the necessary support through courses and seminars to use virtual
laboratory applications in schools.

e Lack of infrastructure or hardware in schools prevents the use of virtual laboratory applications.
Therefore, infrastructure and hardware deficiencies can be eliminated for the effective use of virtual
laboratory applications in schools.

e Virtual laboratory applications that can be used in science teaching can be offered free of charge by

authorized institutions.

e  The number of virtual laboratory applications suitable for primary school level can be increased.
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Abstract

The article presents the concept of the Russian scientist Yu.M.Orlov, sanogenic thinking as a factor of emotional
well-being of a person as a special kind of thinking that leads to a reduction in suffering from negative
emotions, the main function of which is the constructive regulation of emotional states of a person. From the
point of view of the theory and practice of sanogenic (healing, realistic) thinking (SGM) Y. M. Orlov, emotion
is an affective result of mental automatism. Negative emotions are the experience of various types of internal
conflicts between expectation and reality. The discrepancy between our expectations, that is, the mental habits
of attributing a predetermined behavior to another person, and the reality of communicating with him just
causes unpleasant experiences. The theory and practice of sanogenic thinking in its main provisions overcomes
the phenomenological and existential approaches to human experiences as a given and considers in it the
psychic reality of mental behavior, which is experienced. This approach to understanding and therapy of
emotions raises it to the level of scientific philosophy of everyday life, the comprehension of which has a huge
therapeutic effect on a person. In numerous studies of representatives of this scientific school (S.N. Morozyuk,
S.F. Marchukova, A.Y. Rudakov, Y.N. Krainova, E.S. Kuznetsova, L.A. Kananchuk, N.Y. Pavlyuchenkova,
T.O. Smoleva, L.I. Adamyan, etc.), the validity of the leading idea of the concept of the theory and practice of
sanogenic thinking has been proved, briefly and aptly expressed by its creator Yu. M. Orlov: "The power of

thought is obvious. It creates reality".

Keywords: Sanogenic thinking, sanogenic reflection, pathogenic thinking, pathogenic reflection, emotional

well-being
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Introduction

In the charter of the World Health Organization, adopted by the International Health Conference in New York
on June 19-22, 1946, human health is defined as physical, mental and social well-being, and not only the

absence of diseases and physical defects. In fact, we are talking about the general well-being of a person.

Factors affecting our health and well-being are both genetics, medicine and ecology, as well as lifestyle.
Without supplicating the impact of genetics, medicine and ecology on our health, yet to a greater extent a
person's well-being depends on his lifestyle, conditioned by his life philosophy, which determines his behavior,

activities and actions.

Propaedeutics of social, mental and physical distress, psychosomatic rehabilitation in this context is considered
by us as the creation, preservation and restoration of physical, social and psychological well-being. Modern
man, along with various factors affecting his health, is subjected to significant psycho—emotional stress,
sometimes excessive, which cause a nonspecific reaction of the body - stress. G. Selye considered the role of
force to be decisive for the development of stress. It is the power of inadequate stimuli that makes them harmful
harmful agents for human health. In this regard, the question is legitimate: what determines the strength of the

social factor, what turns it into a malicious agent?

The discrepancy between the subject's mental world, his expectations regarding significant environmental
agents and the real reality determines the strength of his emotional reaction. The greater the discrepancy, the
stronger the emotion. Thus, it is not the object of the surrounding reality itself that we consider as a factor
causing a stress reaction, but those habits of mental behavior that provide a mismatch between two worlds:
mental and real. From the point of view of the theory and practice of sanogenic thinking, emotion is considered
as an affective result of mental behavior. We used to think that a negative emotional state causes a stress
reaction. In fact, this reaction is caused by mental behavior. And the management of emotions is the
management of mental behavior. It is sanogenic reflection as the most important mechanism of personality
development that allows you not only to observe your behavior, including mental, to describe it, but also to

change its foundations in accordance with the description and personal meanings.
The quality of our life, education, and family relations is determined by the content and direction of our
personal, everyday, today's philosophy. How you think here and now depends not only on the effectiveness of

activities and behavior, but also on the attitude to what is happening, and as a result — the state of mind, attitude.
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Literature Review

The Russian psychologist Y. M. Orlov! presented the idea of "sanogenic thinking" as a special kind of thinking
that leads to a reduction in suffering from negative emotions, the main function of which is the constructive
regulation of human emotional states. It is sanogenic thinking, in the opinion of the author, organizes, ensures
the quality of everyday philosophy that increases the tolerance of the individual to environmental disturbances,

that is, stress resistance.

The importance of philosophy in the improvement of a person is logically deduced from the functions of
thinking related to life and behavior: the first is to inform behavior in connection with changed circumstances;
the second, explanatory, is aimed at substantiating the causes of the circumstances. On the basis of the second
function, the philosophy of everyday life is formed, which further determines the nature of emotional reactions
to certain circumstances. Emotional stress occurs or does not occur depending on how a person defines the
situation for himself: as threatening or not threatening his personality. The philosophy that arises as a result of
pathogenic thinking does not allow a person to emotionally complete the situation, he is in thrall to the past,
which generates chronic stress, conflict with himself and with others. "You were offended, insulted a year ago,"
the author says, "and today you suffer from the memory of it, although no one offends or insults you here and
now. The past does not let you go, because the emotional charge has not been extinguished at the time.

Memories and repeated experiences only strengthen the emotion, and then time does not heal".

All the teachers of mankind, since ancient times, pointing out the way to improve health," says Y. M. Orlov,
"offered to tame emotions such as anger, pride, fear, resentment, envy, not to cultivate and not to experience
these emotions. And modern psychotherapy uses mainly two ways of managing emotions: suppressing them
and containing them. However, experience suggests that a person cannot eliminate an emotion, if there is one.
He can only not express it. For health, it is important not just to suppress negative emotions, it is necessary to
ensure that they are not strong and do not become chronic. It is necessary not to forbid yourself to think, but to

learn to think correctly".

The first principle of healthy, that is, sanogenic, thinking is the recognition of the reality of emotions. It is

important to know that the emotional state is the result of our thinking.
What does it mean to think correctly or what does healthy thinking mean from the point of view of SGM?

Should it be understood as positive?

Positive thinking, in the sense of positivum — "positive", is vividly represented in short-term positive

psychotherapy. Of all the provisions of this direction, only one to some extent reflects the basic idea of the

1 Yuri Mikhailovich Orlov, Professor of the I. M. Sechenov Moscow Medical Academy, Doctor of
Psychological Sciences, Candidate of Philosophical Sciences, academician of MAI, creator of the theory and
practice of sanogenic thinking, author of books: "Ascent to individuality”, "Sexual development and

Education", "Sanogenic Thinking", "Philosophy of Disease", "Structure and patterns of behavior", "Healing by
philosophy", "Psychology of nonviolence" and others.
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theory and practice of sanogenic thinking. The essence of the technology is to change the view of traumatic
situations. Since a person is not free to free himself from all his problems, it is necessary to change the "black"
vision of the world, from our point of view "pathogenic", to a more dialectical worldview. Confrontation,

struggle with the problem, in the opinion of positivists, is ineffective in most cases.

At the same time, in short-term positive therapy, thinking is not used as a means to find the causes of pathogenic
conflict, emotional discomfort. The question "Why?" is aimed at identifying sanogenic attributions based on
the subjective concept of the patient's own health. It can be said that thinking focused on identifying and
activating resources to overcome emotional discomfort, which causes positive insights, is considered by

supporters of this psychotherapeutic direction as positive.

Basic principles of short-term positive psychotherapy: 1) relying on the positive in the patient's life, on his
resources; 2) using only positive reinforcements; 3) a positivist (in the philosophical sense) approach. "From
the standpoint of the theory and practice of SGM," Y. M. Orlov continues, "sanogenic thinking is considered
as a means of controlling emotions through awareness and, accordingly, controlling those mental operations

that automatically generate it.

If the positivist approach to psychotherapy manifests itself in the rejection of the analysis of the causes of the
problem, and the appeal to the past is focused only on the search for resources, then the essence of sanogenic
thinking is a constructive rethinking of past experience, the identification of ineffective reflexive strategies
serving everyday philosophy, devoid of scientific grounds, leading to suffering. The theory and practice of
sanogenic thinking answer the question: “How should one think about one's own suffering?”” Note, not an

escape from suffering into the world of positive illusions, but a constructive reflection of negative emotions.

Positive thinking in the concept of N. Peseshkian and X. Pezeshkiana is viewed in the sense of positum -
"taking place, actually existing," that is, we can say that this is psychotherapy with common sense." The authors
emphasize the need to study both positive and negative aspects of the problem and the patient's life, dialectical

expansion of his worldview. And from this position, sanogenic thinking is positive thinking, that is, realistic.

At the same time, the principles formulated in positive therapy — hope, balance and counseling — determine the
essence and content of their technology, aimed mainly at creating an ideal model of personal existence through
the harmonious redistribution of vital energy between the four main spheres of life - bodily, mental, socio—
communicative and spiritual. Emotions in this case are not the subject of analysis, only positive and negative

aspects of the problem are observed and studied.

Sanogenic thinking therapy is aimed at working with emotional states. "Sanogenic and pathogenic thinking,"
says Y. M. Orlov, "differ only in the consequences they generate, disease and suffering, or well-being and
protection. One mindset is aimed at reducing the suffering from failure, resentment, guilt, envy, shame or other
emotion, the other enhances the experience, forming an ordinary pathogenic philosophy of life". Pathogenic

thinking is not pathological thinking. At the heart of both thinking are the same mental operations — analysis,
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synthesis, comparison, abstraction. And in this sense, both thinking is absolutely correct, but nevertheless, even

correct thinking can be detrimental to health. What is their difference?

Considering thinking as behavior, it is logical to assume that it may be appropriate or inappropriate. For
example, the comparison operation used in the system of interpersonal relations, in some cases can cause an
experience of pride, in others — envy, which immediately leads to stress. However, this comparison operation
may not be realized. Therefore, pathogenic thinking is not only inappropriate thinking, but also unconscious

by force of habit.

Thus, from the point of view of the theory and practice of sanogenic thinking, the second fundamental principle
of the SGM is the principle of the appropriateness of mental acts. This principle determines the choice of

methods and methods of therapy. The third principle logically follows from it — the principle of self-awareness.

"Since any emotion has its own programs of self-realization," Y. M. Orlov continues, "it includes habitual
response programs that lead to conflict. In an emotional state, a person involuntarily chooses the usual train of
thought that has developed in the experience of experiencing this emotion. Consequently, habitual and
unconscious thinking is often pathogenic. Awareness of the habits of one's own mind, self-awareness contribute
to sanogenic thinking. Conscious thinking makes it possible to establish the inappropriateness of the

appropriate behavior".
Relevance

Is it necessary to understand that self-improvement from the standpoint of the theory and practice of sanogenic
thinking consists in learning to distinguish between mental habits and automatisms that contribute to the

emergence of certain emotions, to distinguish pathogenic and sanogenic thinking?

That's right! "It is necessary to learn to restrain pathogenic habits of the mind and cultivate sanogenic ones.
But to do this, you should learn to distinguish them. Therefore, the assimilation of sanogenic thinking involves
learning introspection. The principle of introspection is the fourth principle of the theory and practice of
sanogenic thinking. However, awareness cannot be achieved without knowledge of the psychology of thinking
and the psychology of emotions. Awareness of something implies control and management of the object of
awareness. If a person realizes how his resentment and guilt are arranged, he can control them. The knowledge
of the operational bases of emotion is brought into the SGM from scientific psychological research, therefore,

sanogenic thinking turns the everyday philosophy of a person into a scientific one.
The principle of the scientific nature of everyday thinking is the fifth principle of SGM. Sanogenic thinking

cannot arise spontaneously, it is possible only on the basis of knowledge of how our mind works, generating

emotions".
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This means that sanogenic thinking can and should be taught by developing new habits and skills of mental
behavior, sanogenic, allowing you to control thoughts and manage emotions. As a result of such training, the
ability is formed not to suppress emotions, but to realize their bases, which eliminates the possibility of chronic
emotions. This is the fundamental difference between healing with sanogenic thinking and positive

psychotherapy.

So, the essence of SGM therapy is to teach sanogenic thinking. Then the question is legitimate: "What is the
fundamental difference between this approach and the one already created in the 1950s and 1960s by A. Beck
and A. Ellis cognitive psychotherapy, the main idea of which is precisely that the influence on a person's
thinking restores his health?" Cognitive, or rational-emotional-behavioral, therapy considers emotional
reactions as mediated by cognitive structures and actual cognitive processes acquired in the past, that is, thought
(cognition) acts as an intermediate variable between an event and an emotion. Distorted, or "maladaptive"
cognitions, which means any thought that causes inadequate or painful emotions, distorts the vision of an object
or situation. According to A. Ellis, the middle link in the "situation — inadequate thinking — disease" model
consists of a system of irrational fixed attitudes of duty, catastrophic attitudes, obsessive realization of desires,
generalization of assessments, social stereotypes and others — a total of 12 irrational ideas. Awareness of the
rules of inadequate information processing: personalization, dichotomy, automated thinking, selective
abstraction, arbitrary conclusions, overgeneralization, exaggeration (A. Beck) — and replacing them with the

right ones — these are the main tasks of cognitive psychotherapy.

The essence of therapy, therefore, is to teach and teach a new style of thinking, and in this part the technology
of sanogenic thinking can be attributed to cognitive psychotherapy. At the same time, there are a number of

differences that allow us to consider the theory and practice of SGM as an independent direction in psychology.

"Considering the dichotomy of thinking as a source of neurosis," says Y. M. Orlov, "the theory of A. Beck and
A. Ellis itself falls into the dichotomy of irrational and rational. Consider, for example, the social stereotype
that Ellis cites in the list of the main 12 ideas that generate neurosis: “those guilty of committing bad deeds

should be severely punished”.

This stereotype is related by Ellis to an irrational idea. But in fact, this is not an irrational idea, but a truly
rational basis for the existence of social justice. Culture exists in the form of generalized social stereotypes that

are necessary for survival.

The treatment of the mind does not consist in persuasion, not in changing the “maladaptive cognition” of the
patient, but in teaching whether it is appropriate to apply or not to apply this maxim to his specific life situation,
in the client's awareness of how this stereotype programs behavior that leads to neurosis, and how sanogenic

thinking makes adjustments to the use of this stereotype in everyday life.

Automatism of thinking is considered by cognitive scientists as a pathogenic factor. But in fact, not every

mental automatism is harmful. Most mental habits are useful because they facilitate the solution of mental tasks
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and provide effective behavior management. SGM therapy considers habits and automatisms of mental

behavior when they become a pathogenic factor due to their inappropriate and false use.

Cognitive therapy is aimed at eliminating emotions, and the client, subjected to the belief that “emotions are
bad”, focuses on their suppression, struggle. SGM therapy teaches the client to become aware of those mental
operations and mechanisms acting unconsciously, which produce certain emotions. The client learns to
introspect emotions, and is not prompted to suppress them, as a result of which he acquires the ability to control
emotions and extinguish them. SGM therapy does not struggle with feelings, but teaches the right experience:

how to be offended, ashamed, guilty, jealous and experience failure".
Results

So, the theory and practice of sanogenic thinking in its main provisions overcomes the phenomenological and
existential approaches to human experiences as a given and considers in it the psychic reality of mental
behavior, which is experienced. This approach to understanding and therapy of emotions raises it to the level

of scientific philosophy of everyday life, the comprehension of which has a huge therapeutic effect on a person.

In numerous studies of representatives of this scientific school (Morozyuk, 2000; Marchukova, 2005; Rudakov,
2013; Krainova, 2011; Kuznetsova, 2021; Kananchuk, 2010; Pavlyuchenkova, 2008; Smoleva, 2003;
Adamyan, 2012), the validity of the leading idea of the concept of the theory and practice of sanogenic thinking
has been proved, briefly and aptly expressed by its creator Yu. M. Orlov: "The power of thought is obvious. It

creates reality”.
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Abstract

Warehouse operations in Malaysia are still largely rely on manual processes, resulting in surface-level and
backward technology implementation. The use of manual methods to manage large inventories often leads to
human errors and such inaccuracies in inventory management can have a significant impact on warehouse
efficiency. This research aims to investigate the potential impact of robotics and automation on improving
warehouse efficiency among the Malaysian logistics operators. The logistics sector in Malaysia plays a vital
role in supporting the country's economic growth. As such, advancements in robotics and automation hold
immense potentials to enhance operational efficiency, increase productivity, and achieve cost-effectiveness
within warehouse facility operations. By adopting and integrating robotics and automation, warehouses can
streamline their processes, reduce manual labour, and mitigate the risks associated with human errors.
Literature reviews have been gathered to explore existing studies and best practices in the field of warehouse
technology. To further conduct this research, primary data have been collected by distributing self-
administered, online questionnaire to a sample of warehouse operators in to gather their perceptions on the
current challenges, technology utilization, and potential benefits of adopting robotics and automation. The
collected data have been analyzed using PLS-SEM software for in-depth statistical analysis and identification
of significant patterns and correlations. By examining the relationship between robotics and automation

implementation and warehouse efficiency, this research will be able to provide valuable insights into the
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potential benefits and challenges of adopting robotics and automation in Malaysian warehouses.
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Introduction

The freight and logistics industry represents one of the backbones of economic development of any country. It
comprises services such as transportation, storage and distribution of goods and services across a variety of
sectors. In Malaysia, freight and logistics provide strong supports for its lucrative trade and export-oriented
markets. This sector gives lives to a complex network of transportation modes including air, sea (maritime),
road, railway as well as warehousing and value-added services. The services required for these complex
transportation modes include freight forwarding, warechousing and storage, courier, express, parcel services,
etc. Major players in the industry currently are DHL Express, FedEx Corporation, United Parcel Service Inc.
(UPS), Kerry Logistics Network Limited, just to mention a few (“Malaysia Freight and Logistics Market
Analysis”, 2023).

Problem Statement

Malaysia’s location in Southeast Asia has put itself strategically connecting the East and the West. The demands
for freight and logistics services come from its strong focus on export-oriented industries such as electronics,
automotive and palm oil. In addition, the growth in E-commerce has accelerated the logistics development in
Malaysia. The rise of online shopping trends and cross-border E-commerce have created a surge in demand for
efficient last-mile delivery, warehousing and fulfilment services. The government also has provided significant
investments into upgrading its infrastructure involving ports, airports and road networks. This enables
improved connectivity and logistics efficiency in the country. Following its robust manufacturing sectors such
as electronics and automotive, the need for efficient supply chain management and Just-In-Time deliveries
further accelerated the growth in freight and logistics market (“Malaysia Freight and Logistics Market
Analysis”, 2023).

Despite the positive outlooks of the freight and logistics industry, Malaysia struggle with its port congestions,
limited warehouse capacity, tedious trade/import-export procedures and documentations and a shortage of
skilled personnel to handle various logistical tasks including transportation, warehousing and inventory

management. This posed a challenge to Malaysian logistics and warehouse operators. The industry has
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witnessed its rapid technological developments leading towards increase automation, real-time tracking and
data visibility, not to mention the need for green logistics solutions. Together with the customer-centric
approach, these are the strategies to maintain competitive advantage or to ensure survivability among service

providers (“Malaysia Freight and Logistics Market Analysis”, 2023).

Moreover, instances of inefficient warehouse management can be witnessed when commodities and shipments
from the same warehouses are stocked and delivered in disorderly manners. At times goods are moved from
the storage areas to a different position in order to get selected to fulfill pending orders. Due to inefficient
warehouse management, the task of locating the goods resulted into excessive labour expenses. Another issue
is involving the lack of space in the warehouse. To meet the companies’ requirements, sometimes they need to
buy or rent more space to increase current capacity due to high demands. Storing more goods without sufficient
space utilization might lead to an underestimation of the required time. As a result, customer orders cannot be
fulfilled on time resulting into delays. This becomes an ineffective business practice which involved inefficient
utilization of available space and delay in final delivery of the goods (Amirrudin et al., 2023). The next sections
cover the research objectives and research questions, its significance, literature review and hypothesis

development, the conceptual framework, research methodology, results and findings and the conclusion.
Research Objectives and Research Questions

In general, the research objective adopted in this research is to examine the effects of robotics and automation
on warehouse efficiency as perceived by logistics operators in Malaysia. This led to five specific research
objectives. They are:
e To assess the relationship between Perceived Usefulness of Robotics and Automation and Warehouse
Efficiency among logistics operators in Malaysia
e To assess the relationship between Perceived Ease of Use of Robotics and Automation and Warehouse
Efficiency among logistics operators in Malaysia
e To assess the relationship between Observability of Robotics and Automation and Warehouse
Efficiency among logistics operators in Malaysia
e To assess the relationship between Relative Advantage of Robotics and Automation and Warehouse
Efficiency among logistics operators in Malaysia
e To assess the relationship between Green Technology of Robotics and Automation and Warehouse

Efficiency among logistics operators in Malaysia

Based on these specific research objectives, five research questions have been derived. They are:
e  What is the relationship between Perceived Usefulness of Robotics and Automation and Warehouse
Efficiency among logistics operators in Malaysia?
e  What is the relationship between Perceived Ease of Use of Robotics and Automation and Warehouse

Efficiency among logistics operators in Malaysia?
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e What is the relationship between Observability of Robotics and Automation and Warehouse
Efficiency among logistics operators in Malaysia?

e  What is the relationship between Relative Advantage of Robotics and Automation and Warehouse
Efficiency among logistics operators in Malaysia?

e  What is the relationship between Green Technology of Robotics and Automation and Warehouse

Efficiency among logistics operators in Malaysia?

Significance of the Research

This research observed that the growth in the logistics industry in Malaysia is influenced by the impact of
advanced technologies on warchouses. This is similar to findings of Kumar et al. (2021) that warechouse
research has moved towards automation and became technology driven since the introduction of Industry 4.0
in 2011. This research deployed the Technology Acceptance Model (TAM), Innovation Diffusion theory (IDT)
and Lean theory in its framework. By combining five variables consisting of Perceived Usefulness, Perceived
Ease of Use, Observability, Relative Advantage and Green Technology, this research contributed to the
warehouse research sphere in a scholarly manner which currently lacked in theoretical framework development

(Kumar et al., 2021).

From practical point of view, this study lies in its potential to contribute to the development of the logistics
industry. The perceived impacts of robotics and automation help to inform industrial players such as warehouse
managers on the best strategies to adopt such technology, its adoption or acceptance and integration moves,
leading towards improved warehouse efficiency, well-controlled costs while embracing the customer-centric

approach.

Literature Review

This section explains the development of robotics and automation in warehouses, relevant theories
underpinning the variables chosen, the in-depth discussion of the independent and dependent variables leading

towards the hypothesis developments.

Robotics and Automation in Warehouse Applications

Globalization and the E-commerce influence have caused many supply chains to embrace automation and
several other technologies such as robotics, artificial intelligence, 3-D printing and so on (Dhaliwal, 2020).
Having to deal with omni-channel retailing and complex supply chains forced companies (especially E-
commerce companies) to adopt robotics and automation-based supply chain technology in order to cope with
the internal pressure of increasing throughput and greater volume of inventory. At the same time, companies
need to cut costs, shorten inventory cycle, maximize productivity and most importantly, meet customer

demands such as the same day delivery (Dhaliwal, 2020). For warehouse operators, the challenges are to be
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able to perform real-time tracking, fast processing and efficient delivery of the goods. Warehouse automation
means “the use of various IT-based technologies that allow a warchouse to operate much more effectively and

efficiently in order to achieve greater outcomes with significantly fewer efforts” (Dhaliwal, 2020, p. 64).

A warehouse plays a critical role in the supply chain management and problems in the warehouse can cause
delays, affect customer satisfaction and the cash flow of companies. In terms of E-commerce, warehouse
automation helps companies to meet accelerated fulfilment demands, reduce operating expenses and overhead
costs, minimize errors or mistakes, reduce energy consumption and storage space. It also helps to increase the
employee productivity. Companies do not need to hire more talents but rather, they harness more productivity
out of each employee. Automation helps to improve inventory data collection and enables data sharing across
departments. It results into better inventory management and control, thus, reducing the cases of lost inventory,
misplacement and shipping errors. Surprisingly, automation allows the practice of sustainable green activities
by reducing land or storage space usage, generating less wastage, reducing non-renewable energy consumption

to run machineries including reusing or repurposing certain components (Dhaliwal, 2020).

There are two types of warehouse automation: process automation and physical automation. Process
automation, also known as system automation, converted manual processes to become digital processes.
Activities such as inventory data collection can now be done using barcode scanning and these data will be
captured by the Enterprise Resource Planning (ERP) system or the database of the companies for further
actions. On the contrary, physical automation consisted of a variety of technologies and machineries used for
automation. Physical automation embraced the use of robotics system in the warehouse. Examples include the
autonomous mobile robots (AMR), the automated guided vehicles (AGV) and the goods-to-person (G2P)
technology (Dhaliwal, 2020).

Autonomous Mobile Robots (AMR)

The AMRs are the latest and advanced version of the AGVs. They use sophisticated and efficient technology
in which they are faster, smarter and easier to be set up. They are able to work without the supporting
infrastructure, for example, an AMR can precisely locate laser targets, wires or magnets implanted on the floor.
They also have the mapping and obstacle avoidance features with a human-robot interface. They are made up
of powerful artificial intelligence (AI) technology-based laser sensors, sophisticated camera systems and
computer hardware that allow them to operate and navigate dynamically using a map by understanding their
operational environment. The AMRs are not restricted to fixed routes rather, they can plan and replan their

paths in order to travel fast (Dhaliwal, 2020).
Automated Guided Vehicle (AVG)

The AVGs are commonly used technology-based solutions in moving materials in warehouses or
manufacturing facilities. The mobile robots worked by following the markers or wires in the floor, sometimes

they used vision or lasers. These “driverless vehicles” such as the robotic-controlled industrial lift trucks are
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used in manufacturing and distribution settings. With the use of AVGs, companies are ensured of safety and
efficient operations with cost-effective product movements. AVGs helped companies to deal with labour

shortages by having a better task allocation among employees (Dhaliwal, 2020).
Goods-to-person technology (G2P)

G2P is at best in handling the high-volume E-commerce transactions where orders consist of individual
products. G2P can handle split-case order fulfilments that consist of individual units needed to be picked up
from individual locations and placed into a carton. It replaced the traditional persons-to-good model by
reversing the flow — now the goods are brought to the person. The individual items in the storage will be
automatically picked and brought to the picker or the pick stations. The benefits of G2P are its ability to reduce
expensive manual labour and save time. As a result, more orders can be fulfilled in a shorter time per worker

(Dhaliwal, 2020).
Technology Acceptance Model (TAM)

Three theories upholding this research are the Technology Acceptance Model (TAM), Innovation Diffusion
Theory (IDT) and Lean theory. Without a doubt, TAM is popular in research studies involving technology
acceptance based on Grani¢ and Marangunié¢ (2019). Its two prominent variables, Perceived Usefulness (PU)
and Perceived Ease of Use (PEOU) have proven to be antecedent factors affecting acceptance of learning with

technology (Grani¢ and Marangunié, 2019).
Innovation Diffusion Theory (IDT)

IDT is the foundational framework for innovation adoption (Amini & Jahanbakhsh Javid, 2023). A few
characteristics of IDT influencing adoption are relative advantage and observability (Orji et al., 2020). In terms
of warehouse efficiency, it can enhance operations, transparency and speed (Attié & Meyer, 2022). In addition,
the impact factors of IDT are relative advantage, compatibility, complexity, trialability and observability

(Sharifani et al., 2022).
Lean Theory

Lean theory stresses its potential for sustained productivity and quality within budget constraints (Radnor &
Osborne, 2020). Palange and Dhatrak (2021) stated that lean manufacturing focuses on efficiency and waste
reduction, and the integration of lean and green technology in warehouses yields benefits (Moussa et al., 2019).
This integrated approach aligns environmental responsibility with operational excellence, providing a

competitive edge for warehouses (Jimenez et al., 2019).
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Independent Variables

Perceived Usefulness

Perceived usefulness refers to an individual's perception of the extent to which a particular technology or
system can improve his or her job performance or overall efficiency (Al-Fraihat, Joy, Masa’deh, & Sinclair,
2020). Perceived usefulness can drive better data collection and analysis practices. When employees view data
entry and tracking systems as valuable tools that enhance the decision-making process, they work harder to
ensure accurate and timely data entry. This enables warehouse managers to make informed decisions based on

reliable data (Tahar et al., 2020).

Thus, the following hypothesis has been developed:
HI. Perceived usefulness of robotics and automation has a positive relationship with warehouse

efficiency among logistics operators in Malaysia.
Perceived Ease of Use

Perceived ease of use refers to an individual's perception of how easy or difficult it is to use a particular
technology or system. In the context of overcoming warehouse inefficiencies, they discuss how perceptions of
ease of use can play an important role in improving warehouse operations and addressing inefficiencies (Tahar
et al.,2020). Additionally, perceived ease of use can have a positive impact on training efforts. If employees
find the new technology intuitive and user-friendly, training sessions become more efficient, reducing the

amount of time and resources needed to improve employee skills (Tahar et al., 2020).

Hence, the following hypothesis has been derived:
H2. Perceived ease of use of robotics and automation has a positive relationship with warehouse

efficiency among logistics operators in Malaysia.
Observability

The term observability is the degree to which an innovation's results are visible to the adopters. Observability
is concerned with conveying and receiving individual status, team, task, and environment knowledge
(Adriaensen et al., 2022). Put differently, the ability to observe and gather data significantly influences
warehouse efficiency, as it offers valuable insights, supports prompt decision-making, and enables ongoing
enhancements. Implementing observability tools and practices can help warehouses stay competitive and adapt

to changing market demands (Ghiami & Beullens, 2020)
Thus, the following hypothesis has been developed:

H3. Observability of robotics and automation has a positive relationship with warehouse efficiency

among logistics operators in Malaysia.
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Relative Advantage

The term relative advantage describes how much people think that a novel and inventive solution is better than
an older, more conventional one. Past authors explained how the idea of relative advantage can greatly improve
warehouse operations and deal with inefficiencies. Relative advantage can alleviate the lack of dependent
variables by addressing multiple aspects, especially when it comes to warehouse efficiency (Al-Rahmi et al.,

2019).

Hence, the following hypothesis has been derived:
H4. Relative advantage of robotics and automation has a positive relationship with warehouse

efficiency among logistics operators in Malaysia.

Green Technology

Green technology, also known as clean technology or sustainable technology, refers to the creation and use of
environmentally friendly creative solutions with the goal of reducing the negative impact of human activities
on the environment (Bellis, 2019). Green technology has the potential to significantly reduce the environmental
consequences of fossil energy usage. This is also consistent with Das (2023) who found that green technology

does not impact the environment negatively.

Thus, the following hypothesis has been developed:
H5. Green technology of robotics and automation has a positive relationship with warehouse

efficiency among logistics operators in Malaysia.

Dependent Variables

Warehouse Efficiency

Robotics and automation’s integration in Malaysian logistics business has had a substantial influence on
warehouse efficiency. Warehouses have improved order processing time, inventory accuracy, and overall labor
productivity by implementing technologies such as the Internet of Things, Radio Frequency Identification,
Warehouse Management Systems, Cloud Computing, Artificial Intelligence and autonomous mobile robots
(Dhaliwal, 2020). These advancements have resulted in cost savings, shorter lead times and increased customer
satisfaction, providing logistics companies with a competitive edge. Despite initial challenges, further robotics
and automation adoption shows great potential for future warehouse efficiency development (Pandian, 2019).

The conceptual framework of the research is depicted in Figure 1.
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Figure 1. Conceptual Framework

Method

This research is quantitative and cross-sectional in nature. In this section, the methods or process used in the
instrument adoption, sampling, data collection and data analysis will be discussed. Most of the questions
adopted the five-point Likert scale with 1 representing strongly disagree and 5 representing strongly agree.
Questions in the survey questionnaire were adopted and adapted from past studies. By deploying the deductive
approach, this research made use of an online survey questionnaire via Google form. The language of the

survey is English.

The research’s unit of analysis is the logistics, supply chain and warehouse employees. Based on the Annual
Economic Statistic 2022 Transportation and Storage Service (2023), there are a total of 457,484 number of
employees in the warehouse, logistics and supply chain industries in Malaysia. In general, three states make
up more than 50% of employees in the warehouse, logistics and supply chain. They are Federal Territory of
Kuala Lumpur, Selangor and Johor. Thus, the questionnaires have been distributed in these three states as they
also have port/airport operations there. At the time of writing, 83 responses have been secured and the data

collection process is still ongoing (Oct-Nov 2023).

Furthermore, the non-probability sampling method has been adopted due to the fact that the sampling frame
cannot be determined. Among the non-probability sampling methods, the snowball sampling has been adopted.
This research collected the primary data. It will be then analyzed for reliability and validity while looking for

significant correlations and patterns via structured model testing.

171 | Proceedings Book



Results and Findings
Demographic Profile of Respondents

International Conference on Academic Studies in Technology and Education ICASTE _

In total, 83 respondents took part in this survey research. Male comprised of 56 (67.5%) while female
comprised of 27 (32.5%). Most of the respondents aged between 25-34 years old (60; 72.3%), followed by 18-
24 years old (14; 16.9%) and 35-44 years old (9; 10.8%) The majority of the respondents are Chinese (45;
54.2%), followed by Malay (23; 27.7%) and Indian (14; 16.9%). 41 or 49.4% of the respondents are Diploma
holders, 15 (or 18.1%) are Degree holders, 26 or 31.3% attended secondary school (high school) while one (or

1.2%) had a Master degree. All of the respondents worked at logistics or warehouse companies with 68 or

81.9% worked as employees, 12 (or 14.5%) worked at supervisory level and the last three worked as managers

(3.6%).

Table 1. Demographic Profile

Gender Frequency Percentage
Male 56 67.5
Female 27 325
TOTAL 83 100

Age Frequency Percentage
17 and below - -

18-24 years 14 16.9

25-34 years 60 72.3

35-44 years 9 10.8

45 and above - -

Ethnic Frequency Percentage
Malay 23 27.7
Chinese 45 54.2

Indian 14 16.9

Others 1 1.2
Education Background Frequency Percentage
Secondary School 26 31.3
Diploma 41 49.4
Bachelor degree 15 18.1

Master degree 1 1.2

Job Position Frequency Percentage
Warehouse Employee 68 81.9
Supervisor 12 14.5
Manager 3 3.6
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Construct Reliability and Validity

To test for reliability and validity, the researchers run the data using PLS-SEM (SmartPLS 4) software (Ringle
et al., 2022) and removed all path loadings lower than 0.4. Even though these are lower than the normal
loadings of 0.7 (normal practice), loadings of at least 0.4 and above are maintained to ensure the application of
important theories supporting this research. The remaining constructs maintained after deletion are shown in
Figure 2. Based on Table 2, Cronbach’s Alpha value for Warehouse Efficiency (WE) is 0.646 and Composite
Reliability rho_a is 0.666 which are slightly below the normal value of 0.7. The reliability of the data collected
is slightly questionable. For convergent validity, the value of average variance extracted (AVE) is 0.489, almost
achieving the minimum value of 0.5. In future, there might be a need to revise the questions used (and replaced

them with more relevant ones for this type of research or industries in order to improve reliability and validity

analysis).
Table 2. Construct Reliability and Validity
Cronbach’s Composite Composite Average variance
alpha reliability (rho_a) reliability (rho_c) extracted (AVE)
Warehouse
Efficiency 0.646 0.666 0.654 0.489
(WE)

Table 3 indicated the discriminant validity using HTMT values. The values signaled that the discriminant
validity is achieved. The Fornell-Larcker criterion is met (WE 0.699). Furthermore, based on Table 4, the
Variance Inflation Factor (VIF) values are less than 5.0, thus, there is no multicollinearity problem exist in this
research. Table 5 indicated that the variables of this research (employee factor contribution on the application
of robotics and automation) influenced the improvement in warehouse efficiency about 68 percent. The other

factors (32 percent) are not captured in this research.

Table 3. Discriminant Validity (Heterotrait-monotrait Ratio, HTMT)

PEOU PU WE
PEOU
PU 0.534
WE 0.58 0.546

Table 4. Collinearity — Variance Inflation Factor (VIF)

VIF VIF
GT4 1.008 PU1 1.000
GT5 1.008 RA1 1.096
OBl 1.053 RAS 1.096
OB2 1.053 WE4 1.295
PEOU1 1.000 WE6 1.295
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Table 5. R Square

R-square R-square adjusted

WE 0.686 0.666

Based on Table 6, the path coefficient, sample mean, t-values and the p-values are given. Based on the
hypothesis development for this research, only H4 is supported. The path loading and p-value for H4 - relative
advantage (0.359, p-value 0.038, less than 0.05) can be seen in Figure 2. Hence, relative advantage of robotics
and automation has a positive relationship with warehouse efficiency among logistics operators in Malaysia.
The other hypotheses (H1, H2, H3 and H5) are rejected, thus, there are no positive or negative relations between
perceived usefulness, perceived ease of use, observability and green technology of robotics and automation
with warehouse efficiency. In addition, future researchers should look for other more relevant factors that can

contribute into warchouse improvements.

Table 6. Path Coefficient, P-values and Hypotheses

Original Standard e
Sample o . T statistics .
Path sample mean (M) deviation (O/STDEV)) P-values  Hypothesis
0) (STDEV)
H1
PUSWE a4 0.279 0.195 1253 0.21 (Not
supported)
H2
PEOU - WE  0.278 0.287 0.16 1.739 0.082 (Not
supported)
H3
OB > WE 0.178 0.211 0.132 1.353 0.176 (Not
supported)
H4
RA 2> WE 0.359 0.316 0.173 2.07 0.038 (Supported)
H5
GT > WE 0.194 0.207 0.118 1.646 0.1 (Not
supported)

Note: PU- Perceived Usefulness; PEOU-Perceived Ease of Use; OB-Observability; RA-Relative Advantage;
GT-Green Technology & WE-Warehouse Efficiency
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Figure 2. Path coefficients and p-values of this research (Formative-Formative model)
Recent Reflections of the Malaysian Warehouses based on Frequency Distribution

Based on Figure 3, 66 responses (or 79.6%) reflected that the Malaysian warehouses are not efficiently
managed at present especially being sustainable warehouses. Only 13 responses (or 15.6%) agreed that the

warehouses are efficiently managed.

What are the current states of development in sustainable

warehouse (green warehouse) in Malaysia?

Strongly Efficient | I
Efficient |G
Neutral N
Inefficient I
|

Strongly Inefficient

Figure 3. Current States of Development in Sustainable Warehouses
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Next, most respondents believed that the strongest challenges to implement high efficiency warehouses are
equipment reliability and maintenance of this equipment (67; 80.7%) and data accuracy and analysis (67;
80.7%), employee training and adoption (16; 19.3%) and lastly, the environmental considerations (12; 14.5%).

This is evidenced in Figure 4.

What are the challenges in implementing high efficiency
warehouse? You can select more than one option.

80
70

60
50
40
30
20
10
° 1l I

Employee Training Equipment reliability Data accuracy and Environmental
and adoption and maintenance analysis sustainability

Figure 4. Challenges in Implementing Highly Efficient Warehouses

In addition, for a highly efficient warehouse project to succeed, most respondents believed that costs will be
its major drawbacks. This is agreed by 64 respondents (77.1%). The next obstacle is flexibility of the warehouse
by 60 respondents (72.3%), labour (19; 22.9%) and lastly, adaptability issues (19; 22.9%). This finding is
evidenced in Figure 5. Overall, 78 respondents (or 94%) agreed that robotics and automation is a potential area
for the optimization of the warehouse and logistics industries and majority heard positive outcomes about its

implementation somewhere.

What are the critical success factors for a high efficiency warehouse
project? You can select more than one option.

H Labour

M Cost
Flexibility

W Adaptability

Figure 5. Critical Success Factor of Highly Efficient Warehouse Project
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Discussion and Recommendations

This research has been conducted with a few shortcomings and not without obstacles. The main finding, relative
advantage means how much people think that a novel and inventive solution is better than an older, more
conventional one. Basically, majority of the respondents believed that currently the existing warehouses are
not efficiently managed. Its major obstacles are dealing with costs and flexibility. Additionally, most workers
claimed that the main challenge to implement a highly efficient warehouse is reliability of the equipment and
its maintenance. Other than that, equally important is the accuracy of the warehouse data and its insights for
ease of decision making. Enhancing employee skills and knowledge via training is also an important
consideration. Even though only one hypothesis is supported, this research also indicated that there are other
factors which are more influential when dealing with warehouse efficiency and they are still at loose. Employee
factors such as perceived usefulness of robotics and automation, perceived ease of use of robotics and
automation, observability of robotics and automation and green technology aspect of robotics and automation
only provided a small contribution in improving warehouse operations. Most probably the other major
contributors in warehouse improvements are non-employee or perhaps, non-human factors since warchouses

are relevant to air, sea, road and railroad operations and trade-related activities.
Conclusion

In conclusion, freight and logistics which represents the economic backbones of any country, encompass
services such as transportation, storage and distribution of goods and services involving a string of sectors. The
complex network of transportation in Malaysia includes its air, sea, road, railroad, warehouses and other value-
added services. This research probed about the implementation of robotics and automation in improving
warehouse efficiency among logistics operators in Malaysia. Three main theories, TAM, IDT and lean were
adopted to support five main independent variables (perceived usefulness, perceived ease of use, observability,
relative advantage and green technology of robotics and automation) from employee factor perspective. Time
as its constraint, this research analyzed 83 responses and found that relative advantage of robotics and
automation has a positive relationship with warehouse efficiency. The lack of theoretical framework

academically opened up more rooms for future research in the area.
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Abstract

In today’s society, much problem solving is carried out by teams. Cooperative problem solving skills, the ability
to collaborate with others in making efforts to unknown challenges, are gaining significant importance in such
a society. Students in science classes often engage in experiments and discussions in groups of about four in
Japan. Although conversations are a vital component in cooperative problem solving situations, few studies
have explored the quality and structure of conversations. This study aims to clarify the types of conversations
that facilitate meaningful discussions in middle school students' classes. We conducted a survey involving 20
students in public middle school and 8 students in a national university, comparing the results to unveil the
actual state of middle school students’ conversations. Group work was carried out in this study, and the ensuing
discussions were recorded. Analysis of the recorded dialogues using Berkowitz and Gibbs’ (1983) conversation
classification revealed the following: a) a variety of conversations, irrespective of whether they represent
“operational transacts,” attempting to integrate and transform each other's ideas, or “representational
transactions,” simply stating one's arguments, can initiate meaningful discussions; b) “extension,” an operative
transaction, is more likely to initiate meaningful discussions than other types of conversations; and ¢) compared
to university students, middle school students are more inclined to use “extension” conversations, one of the

operative transactions, as triggers to activate meaningful discussions.
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Introduction

Today, society is changing rapidly due to globalization and information technology, and we are entering an era
in which the future is difficult to predict, uncertain, complex, and ambiguous (Teramoto, 2022). Arai (2022)
points out that in order to survive in such an era, it is necessary to have the ability to cooperate with others to
solve unforeseen problems. It is defined as “the ability of individuals to effectively participate in the process
of attempting to solve a problem by sharing the knowledge, skills, and efforts required to reach a solution,”

EERNT3

and is one of the survey items in PISA, in addition to “scientific literacy,” “reading comprehension,” and
“mathematical literacy” (National Institute for Educational Policy Research, 2016). Thus, the ability to work
with others to solve problems is currently the focus of international attention. Based on this, in Japan, the
Central Council for Education Report of December, 2016, as a summary of issues leading to the new curriculum
guidelines, stated that “interactive learning” should be realized from the perspective of “whether the process
of interactive learning, in which students broaden and deepen their own thinking through collaboration with
others and interaction with the outside world, is realized,” and that it is important to improve classes. (Central
Council for Education, 2018). In light of the above, it can be said that the importance of cooperative problem

solving skills, that is, the ability to solve problems by bringing knowledge and skills together with others and

creating interaction, is increasing for children who will live in the coming age.

In addition, the courses of study for junior high schools released in 2017 emphasizes scientific inquiry activities
by changing the goal of the previous course of study, “the foundation of the ability to explore," to "the lipids
and abilities necessary for scientific inquiry” (Ministry of Education, Culture, Sports, Science and Technology,
2017). Ishii (2011) stated that in the process of inquiry, through discussion with others, students can cultivate
a scientific view of natural phenomena and seek solutions to problems from more perspectives. In addition,
Daikoku et al. (2006) compared cooperative learning in science classes with those that do not, and pointed out
that cooperative learning can have a direct effect on educational effectiveness. The above shows the importance

of cooperative problem solving in science.

As mentioned earlier, as the Central Council for Education in its December 2016 report seeks to realize
cooperative learning through “interactive learning” (Central Council for Education, 2018), dialogue with others
is important in cultivating cooperative problem solving skills. Nohara (2019) also points out the importance of
in-class dialogue in cultivating cooperative problem solving skills. Therefore, in this study, we will focus on

in-class utterances and dialogue.
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To review research on classroom practices that incorporate dialogue in cooperative problem solving situations,
we conducted a survey in October 2022 using Google Scholar, and found that (“cooperative problem solving
ability” AND (“conversation” OR “dialogue” OR “utterances”)) as keywords yielded 31 previous studies. In
addition, the search for (“cooperative problem solving ability” AND (“dialogue” OR “utterances” OR
“conversation”) also yielded 29 previous studies. A total of 60 studies were selected for review and prior studies
were organized. Based on the importance of dialogue in developing cooperative problem solving skills, many
studies have been conducted on classroom practices that incorporate dialogue. For example, Nohara et al.
(2018) adopted the “structure of human activity” proposed by Engestrom as a perspective for class development
and developed a class design in which children solve problems by “division of labor” through dialogue among
team members to obtain the necessary “tools” within the “rules” (social rules and customs created through
discussion among children). This is the class design that we are developing. This method has revealed that
“deep learning” can be realized through the proactive and cooperative construction of knowledge. Kariyazono
(2009) developed a class design in which students’ opinions are not summarized by the teacher, but are related
and structured through group dialogues. It is clear that students internalize their own opinions through this

process. As described above, there have been many class development projects that incorporate dialogue.

However, the reality of student dialogue in actual educational settings is that some students simply say “I
thought this” to each other (Kariyazono, 2010), some students do not think, and some students give in to the
pressure of the powerful or group (Hashimoto, 1994). We believe that these issues are due to the fact that the
purpose of the study was to elicit dialogue from the students, but did not focus on the quality of their utterances.
Therefore, it is necessary to examine ways to improve the quality of students’ dialogue in cooperative problem

solving situations in class.

Most of the 60 previous studies reviewed aimed to examine the outcomes obtained through dialogue, such as
the improvement in each group member’s conceptual understanding and communication skills resulting from
dialogue (e.g., Fukada et al., 2019; Nohara et al., 2019), and dialogue itself. Few studies aim to improve the
quality of dialogue by focusing on the quality of dialogue itself. As a study focusing on the quality of dialogue,
Takagaki et al. (2004) investigated the actual state of student-teacher interaction based on the characteristics of
utterances by protocoling and classifying the utterances of teachers and students in elementary science class
situations. The results show that “manipulative transaction,” which is a negotiated utterance that actively
incorporates the opposing opinions of others into one's own opinion by successfully manipulating, processing,
or transforming them, influences the interaction between speakers. However, the research setting of this study
was a simultaneous class at an elementary school. Tajima et al. (2006) also conducted a study that focused on
students’ utterances. By having students explain what they have learned and analyzing the content of their
explanations through protocol analysis, they show the relationship between “operational transactions” and the
elimination of naive concepts in science, and point out the importance of cultivating “operational transactions”
in the classroom. However, the investigative situations in this study were one-way explanations by students to

the investigator and did not focus on multi-person dialogues.
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Research Question

Cooperative problem solving ability is defined as “the capacity of an individual to effectively engage in a
process whereby two or more agents attempt to solve a problem by sharing the understanding and effort
required to come to a solution and pooling their knowledge, skills and efforts to reach that solution.
(OECD,2017). Therefore, it is necessary to focus on cooperative problem solving situations in groups, but to
the best of our knowledge, there are no studies that focus on dialogue and utterances in such situations.
Therefore, the purpose of this study is to focus on student dialogue in group activities in science classes and to
identify the utterances that trigger the activation of utterances in junior high school students. The following

three research questions were set up along with the investigation.

RQI1. What types of utterances account for a high percentage of junior high school students'
utterances?
RQ2. What types of utterances activate discussions in hypothesis-setting situations among junior high

school students?
Method

Group work was conducted as a cooperative problem solving situation for 27 students (8 groups) in the second
grade of a public junior high school. The task was to predict which candle would go out first when lit candles
of different lengths were sealed in containers. After having the students make their individual predictions, they
discussed them in groups and summarized their conclusions. The same group work was also conducted with
two groups of eight national university students to provide material for comparison with the junior high school
students, and then, based on the recordings of their utterances, the utterances were classified and tabulated. In
this study, Berkowitz and Gibbs’ (1983) method of categorizing utterances was used; Berkowitz and Gibbs'
categorization of utterances and their definitions are shown in Table 1. Berkowitz and Gibbs (1983) classified
the utterances that occur in discussions with others into two categories: "representational transacts" and
"operational transacts. "Representational transacts" tend to elicit or re-present another's reasoning rather than
operating on or transforming it. "Operational transacts" is reasoning that operates on the reasoning of another.

Each of these utterances has its own subclassification, as shown in Table 1.

Table 1. Berkowitz and Gibbs’ (1983) conversation classification

Representational Transacts

Assignment Present the topic or issue to be discussed

Feedback Request Asks for comments on the issues and the statement

Justification Request Asks for justification for the statement

Dyad Paraphrase Presenting one's own opinions and interpretations

Paraphrase Repeats the same statements as one's own arguments and those of others
Juxtaposition Stating one's own arguments in parallel with those of others
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Operational Transacts

Extension Adding other content to one's own claims or those of others
Contradiction Point out contradictions in others’ claims with clear evidence

Refutes one's own claim while stating reasons why one's own claim is
incompatible with the claim of others
Refinement Reexplain one's own claim or the claim of another person by adding new grounds

Competitive Critique

Understand one's own claims and those of others, and re-explain them from the

Integration . .
gratt viewpoint of common ground

In addition, the structure of the utterances in this study was organized as shown in Figure 1. Speaker A’s
utterance “What do you think about O()” was classified as Tier 1. Speaker B’s utterance, which is an “dyad
paraphrase” to Speaker A’s utterance, is classified as Tier 2, and Speakers C and D, which are “extension” and
“contradiction” to Speaker B’s utterance, are classified as Tier 3. In this way, all utterances were assigned to a
tier, and all utterances up to the point just before the next “assignment” were organized as one coherent group
of utterances. In this study, based on the issues raised by Kariyazono (2010), we considered that the utterances
in Tier 1 and Tier 2 were only those in which the speaker merely communicated his/her own thoughts, and we
investigated the situations in which utterances in Tier 3 or higher occurred as “scenes of active discussion.” In
the situations in which discussions are becoming more active, the first utterances that exceeded Tier 3 were

extracted and analyzed as the utterances that triggered the discussions to become more active.

Tiers Speaker  Conversations Classification

1 A What do you think about O O. Assignment

2 B AAisn’t it? Dyad Paraphrase
3 C Yes,it’s true, and it’s 1. Extension

3 D But I’'m not sure it’s VV. Contradiction

1 B Next, what do you think about ¢ &? Assignment

Figure 1. Organizing utterances

Results

The above methods were used to analyze students' utterances in cooperative problem solving situations. The

results are presented below. The results are presented in accordance with the research questions.
RQ1. What types of utterances account for a high percentage of junior high school students' utterances?
Table 2 shows the percentages of operational and representational transactions among the utterances that

occurred in the 6 groups of junior high school students. Note that the survey was conducted with 8 groups of

junior high school students, but due to a problem with the audio recordings, the analysis in this study is based
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on the 6 groups. In each group, manipulative and representational transactions occurred in the proportions
shown in Table 2. It was found that representational transactions accounted for a large percentage in all groups.

The proportions varied widely from group to group, and no common trend was observed.

Table 2. Percentage (%) of Representational Transacts to Operational Transacts in middle school students’

discussions
Classification Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Representational 69 70 53 73 64 55
Transacts
Operational 31 30 47 2 36 45
Transacts

Table 3 shows the results for the two groups of university students who were surveyed and analyzed in a similar
manner. The results for university students also showed that representational transactions occurred more often
than manipulative transactions. The same results were obtained as for the junior high school students in terms

of the large group variation.

Table 3. Percentage (%) of Representational Transacts to Operational Transacts in university students’

discussions
Classification Group 1 Group 2
Representational Transacts 58 76
Operational Transacts 42 24

Based on the above classification, we calculated the percentage of each subcategory of representational and
manipulative transactional utterances that occurred. The results for the six groups of junior high school students
are shown in Table 4. It was found that the utterance of “dyad paraphrase” accounted for a high percentage of
the total utterances in all groups. On the other hand, the utterance of “juxtaposition” was not found in any of
the groups in this study. Focusing on operative transactions, it was found that the utterances of “extension”
accounted for a high percentage of the total utterances. On the other hand, utterances of “comparative criticism”
were rarely found in the present study. The results of the survey among university students are also shown in
Table 5. Among university students, “assertive” and “extended” utterances accounted for a high percentage,
and for the other utterances, their percentages were not significantly different from those of junior high school

students.
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Table 4. Percentage (%) of middle school students’ utterances in utterances subcategories

Classification Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Representational Transacts

Assignment 12.0 194 23 7.1 9.1 6.9
Feedback 12.0 32 0.8 4.9 182 5.9
Request

Justification — 3 75 11.2 19.7 3.0 2.0
Request

Dyad 253 35.5 25.5 29.5 242 314
Paraphrase

Paraphrase 10.7 4.3 13.5 16.4 9.1 8.8
Juxtaposition 0.0 0.0 0.0 0.0 0.0 0.0
Operational Transacts

Extension 18.7 14.0 27.0 9.3 18.2 30.4
Contradiction 4.0 2.2 7.7 3.8 0.0 3.9
Competitive 4 1.1 0.8 0.0 0.0 0.0
Critique

Refinement 53 7.5 10.0 7.7 12.1 8.8
Integration 2.7 5.4 1.2 1.6 6.1 2.0

Table5S. Percentage (%) of university students’ utterances in utterances subcategories

Classification Group 1 Group 2
Representational Transacts
Assignment 4.4 6.1
Feedback 145 95
Request

Justification 10.1 142
Request

Dyad

Paraphrase 220 31.8
Paraphrase 7.5 14.9
Juxtaposition 0.0 0.0
Operational Transacts

Extension 17.0 14.2
Contradiction  10.7 1.4
quppetltlve 06 00
Critique

Refinement 10.1 6.8
Integration 3.1 1.4
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Table 6 shows the results of the above mentioned method, in which the number of utterances that trigger the
occurrence of active discussions is tabulated for each utterance category. It is clear that among the multiple
categories of utterances, not only certain utterances are triggers, but multiple utterances are triggers that give
rise to active discussions. However, among the multiple utterances, the “extended” utterances were found to
be particularly likely to trigger an active discussion. The results of the analysis among university students are
shown in Table 7. Table 7 show that the utterances of junior high school students are biased toward “extensions”

as triggers for activating discussion when compared to those of university students.

Table 6. Number of utterances as a trigger for activation in discussions among middle school students

Classification Groupl Group2 Group3 Group4 Group5 Group6 Total

Representational Transacts

Assignment 0
Feedback 1 1
Request

Justification ) 1 ) 5
Request

Dyad 1 1
Paraphrase

Paraphrase 1 2 3
Juxtaposition 0

Operational Transacts

Extension 1 3 3 2 2 4 15
Contradiction 1 1
Competitive 1 |
Critique

Refinement 2 1 1 4
Integration 0

Table 7. Number of utterances as a catalyst for increased activity in discussions among university students

Classification Group 1 Group 2 Total

Representational Transacts

Assignment

Feedback

Request

Justification

Request

Dyad

Paraphrase

Paraphrase 1 1

Juxtaposition
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Operational Transacts

Extension 1 2 3
Contradiction 1 2 3
Competitive

Critique

Refinement 1 1
Integration

Discussion

In this study, we used conventional methods to investigate what types of utterances occur more frequently in
discussions among junior high school students in cooperative problem solving situations. Kurihara (2012)
conducted a study using similar methods. In Kurihara (2012), elementary school students were surveyed to
determine how cooperative problem solving in experimental situations affects the formation of students'
scientific concepts. In doing so, they used Berkowitz and Gibbs’ (1983) uttarance categorization as in the

present study. The results of that investigation are presented in Table 8.

Table 8. Percentage (%) in the previous study (Kurihara, 2012)

Classification GroupA  GroupB GroupC GroupD GroupE  GroupF Group G

Representational Transacts

Assignment 53 5.1 2.1 2.6 0.0 0.0 3.8
Feedback 2.6 15.4 12.5 10.3 10.9 10.9 15.4
Request

Justification ¢ 12.8 83 15.4 6.5 6.5 38
Request

Dyad 28.9 25.6 35.4 33.3 50.0 50.0 48.1
Paraphrase

Paraphrase 13.2 12.8 25.0 154 6.5 6.5 5.8
Juxtaposition 2.6 2.6 2.1 0.0 0.0 0.0 0.0

Operational Transacts

Extension 5.3 2.6 4.2 7.7 8.2 6.5 1.9
Contradiction 2.6 5.1 2.1 5.1 0.0 2.2 1.9
Competitive ) 2.6 0.0 0.0 0.0 0.0 1.9
Critique

Refinement 15.8 15.4 8.3 10.3 18.4 17.4 154
Integration 53 0.0 0.0 0.0 0.0 0.0 2.6
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Classification GroupH Groupl Group J GroupK GroupL GroupM GroupN

Representational Transacts

Assignment 54 4.9 3.0 4.0 0.0 3.8 2.1
Feedback 10.8 14.6 6.1 10.0 115 5.7 18.8
Request

Justification 1 ¢ 14.6 9.1 10.0 3.8 75 42
Request

Dyad 45.9 51.2 54.5 48.0 55.8 66.0 60.4
Paraphrase

Paraphrase 13.5 7.3 21.2 12.0 9.6 15.1 6.3
Juxtaposition 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Operational Transacts

Extension 2.7 4.9 0.0 0.0 1.9 0.0 0.0
Contradiction 0.0 0.0 0.0 2.0 0.0 0.0 0.0
Competitive ) 0.0 0.0 0.0 1.9 0.0 0.0
Critique

Refinement 10.8 24 6.1 14.0 154 1.9 8.3
Integration 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 8 shows that the “dyad paraphrase” utterances remained the majority of the discussions. However, the
percentage of “dyad paraphrase” decreased as the developmental stage progressed from elementary school
students to junior high school students to university students. The results suggest that as the developmental
stage progresses, the number of utterances other than “dyad paraphrase” increases, leading to more advanced
discussions. The occurrence of “juxtaposition” and “competitive critique” utterances was almost nonexistent
in the previous study, suggesting that these utterances are unlikely to occur not only in this study but also in

other studies.

In this study, individuals were also given time to summarize their thoughts prior to group discussion.
Comparing groups in which individual ideas differed from each other with groups in which individual ideas
were in agreement prior to discussion, the number of utterances tended to increase in the groups in which
individual ideas were not in agreement. This suggests the possibility that a factor that increases the number of
utterances by students in cooperative problem solving situations is whether or not the group members' ideas

are in agreement.

Conclusion

The results of the survey showed that the utterance of “extension” was the main trigger for stimulating
discussion in collaborative problem solving situations among junior high school students. Compared to the
results of university students who were similarly surveyed, there was a greater bias in the utterances that were

triggers for junior high school students. Although the above findings were found to be the reality of students’
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utterances in cooperative problem solving situations in junior high school, this study could not clarify whether
the characteristics observed here were due to the characteristics of the group or other factors. Further research
is needed to determine the factors that contribute to the differences in the types and number of utterances that

are triggered.
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Abstract

The entire human society is exposed to a multitude of risks, the result of "complex interactions between society
and the environment," albeit to varying degrees. The occurrence of different disasters highlights the complexity
of these interactions and the magnitude of the consequences that can result from them. Some risks can lead to
serious consequences for societies, property, and individuals, while others can unnecessarily incur significant
expenses. As a result, security has increasingly become a growing societal concern. However, since risk
management is a task that requires creativity and adaptability, as scientific research emphasizes, the search for
increased security in enterprise has no definitive endpoint and will not have one. It is a complex, diverse,
dynamic, evolving and ongoing process in which the best efficiency of the efforts made and must be searched
systematically. This is a commitment to a process of continuous improvement. However, to successfully
implement and make progress in this practice, industrial evidence requires the development of workplace safety
management systems capable of actively detecting and correcting all undesirable events (malfunctions, failures,
accidents, incidents, etc.) encountered, which is the objective of this work.This is the primary objective of this

work.
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Introduction

Establishing a culture of health and safety is a battle that companies must fight daily. Time constraints and
routine can sometimes lead to the neglect of essential procedures in this regard. Therefore, effective risk
management demands creativity and flexibility. It should be grounded in approaches that encompass risk-
benefit analyses and cost-benefit assessments of various scenarios under consideration. Scientific studies
underscore that the pursuit of enhanced workplace safety lacks a definitive endpoint (Prewett et al., 2020,
Waring et al., 2015, Saker et al., 2022). It is a complex, diverse, dynamic, and continually evolving (ACA,
2011), adaptable, (Voirol et al., 2002) and non-static (ACA, 2011) process, where the focus should consistently
be on achieving the highest level of efficiency. It represents a commitment to a continuous improvement

process.

This necessitates the consideration of both economic and financial costs, as well as societal expectations.
Decision-making in this context is indeed challenging, but it is crucial to illuminate the data and information
available carefully. Consequently, safety is becoming an increasingly prominent societal concern, an essential
component of production, and a fundamental parameter of economic efficiency, particularly as compensations
for industrial accidents are significantly rising in the Algerian market (Bouhaci, 2013). Therefore, the primary
objective of safety measures is to tackle established causes while also being vigilant about isolated sources of

risks and unforeseen combinations of failures that may occur (Bouzerara et al., 2022).

Currently, programs increasingly emphasize the emergence of new risks associated with transformations in the
realms of work and society. For instance, inadequately designed automation can intricately complicate the
relationship between humans and machines. Similarly, improperly conducted maintenance procedures can
yield detrimental consequences for both the company and its surrounding environment. Hence, to eliminate all
risks at once seems practically impossible. Therefore, our efforts should focus on prioritized actions, carefully
chosen without disrupting our scheduled daily activities. Companies that have attained a significant level of
organizational maturity are evaluated not just by their profit-making ability, but also by the manner in which
they achieve it. Consequently, success and advancement in this realm require the establishment of management
systems adept at proactively identifying and rectifying any undesirable events such as malfunctions, failures,
accidents, or incidents (Bouyaya et al., 2023). In this context, human intervention, in its broadest sense, must
now be regarded as pivotal in the formulation of risk prevention strategies. It is within this spirit and with this
objective that mastering risks needs to be seamlessly integrated into a framework of sustainable technological

and industrial development, while also drawing upon existing legal structures.
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Preoccupation

The entire human society is exposed to a multitude of risks, the result of "complex interactions between society
and the environment," albeit to varying degrees. The occurrence of different disasters highlights the complexity
of these interactions and the magnitude of the consequences that can result from them (Morneau, 2011). There
are risks that can have serious consequences on society, property, and people, while others can lead to
unnecessary extravagant expenses. Therefore, these risks should be given special attention (Eco-news, 2013).
We can cite as an example, for instance, recent calamities, like the Skikda refinery Liquefied Natural Gas
(LNGQG) incident in Algeria (Hellas et al., 2021), have prompted endeavors to bolster facility safety by
implementing improved technical and organizational measures. Moreover, as is often the case, clear
demarcations are lacking between high-risk industrial sites and public spaces. Consequently, the haphazard
placement of industrial infrastructure near residential areas presents a looming threat to the population. In the
event of a technical failure, a significant catastrophe could ensue, pushing the country into an exceptionally
dire situation. If one of the complexes is affected, it can have immediate repercussions on the nearest complex
and so on, leading to the outright destruction of the immediate environment and neighboring populations (Saou,
2013). Figure 1 shows the explosion of the Skikda LNG, which caused severe harm to people (21 deaths and
73 injuries) and significant damage to property and the environment (Meriem et al., 2020), not to mention the

incurred expenses.

Furthermore, in 2018, social coverage for accidents amounted to a staggering bill of over 26 billion dinars, a
seemingly substantial sum. However, this figure represents just a rough estimate and hardly captures the exact
number of workplace victims, as the majority of incidents occur outside the formal sector, escaping official
records (Maamri et al., 2021). Moreover, many companies might operate without a clear understanding of
current legislation, relying on empirical methods. Hence, it is imperative for every company, regardless of its
size or sector, to uphold its obligations concerning workplace health and safety. Transparency within the
framework of regulations and ensuring their proper compliance is essential. Standardization and certification
procedures can significantly enhance the reliability of monitoring and control systems, contributing to a safer

work environment (Auduberteau et al., 2003).

Figure 1. Damage caused by the explosion of GNL Skikda on June 20, 2004.
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As a result, effective management involves ensuring the health, safety, and well-being of all employees by
minimizing risks and providing protection against accidents. In the contemporary context, safety has evolved
into a societal necessity and a paramount concern for businesses. This is particularly crucial given the
substantial risks associated with industrial development, particularly in major cities, notably those in the
northern region of the country. Unfortunately, these risks often seem overlooked by the authorities (Hassani et

al., 2020).

Moreover, the daily tragedy of over three deaths caused by workplace accidents necessitates urgent action from
all stakeholders, including the government, businesses, and workers (Amrani et all, 2020). Regardless of the
quality of anticipation in design, human training, and preparation for maintenance and operational tasks,
incorporating proven insights from experience remains pivotal in enhancing prevention. Sharing lessons
learned from experience is facilitated through feedback procedures. To execute these procedures effectively, it
is essential to first collect vital information about adverse events (such as malfunctions, incidents, accidents,

etc.) and then analyze this data to inform future actions. This objective forms the basis of the present work.
Methodology

The employed methodology adopts a closed-loop, dynamic, and progressive approach rooted in qualitative risk
analysis and lessons gleaned, as illustrated in Figure 2. Qualitative risk analysis involves identifying hazards
and potential accidents and qualitatively assessing their consequences, frequencies, and risks (Théberge, 2002).
This process comprises six key steps utilizing the risk analysis grid:
1. Identification of Hazards and Accident Scenarios
Estimation of Consequences
Estimation of Frequencies

2

3

4. Estimation of Risks

5. Evaluation of Experience Acquired
6

Risk Assessment, which evaluates the obtained risk value

The risk analysis grid ensures meticulous control of events by distinguishing risks encountered during the
project development phase from those in the operational phase. Lessons learned enhance this diagnostic
process, serving as a reminder and assisting the responsible party in revisiting known causes of undesirable
events. This foundational knowledge naturally expands with accumulating experience or the emergence of new

and unknown situations. Risk estimation is determined as follows:
R=FxGxE (D

Where : F: Frequency; G: Severity; E: Experience in the event.

E=1 for a new or poorly controlled situation and E=0.5 for a controlled situation.
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Recognizing the active potential risks is of paramount importance for the parties responsible. These methods
can be implemented at every stage of an installation's lifecycle. The challenge lies in striking a balance between
elevating the responsible party's awareness, outsourcing risks, and organizing responsive strategies. By
analyzing the risks, it becomes possible to implement management measures that emphasize both prevention
and control, as well as planning suitable emergency interventions. This process entails establishing a system

that is continually evaluated, ensuring a continuous loop back to the starting point.

Work situation
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Figure 2. Geographical Implantation of Naftal Districts across the National Territory
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Practical case

NAFTAL operates as a subsidiary of SONATRACH, functioning as a joint-stock company with the specific

mandate of marketing and distributing petroleum products, as illustrated in Figure 3.
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Figure 3. Geographical Implantation of Naftal Districts across the National Territory

The Fuels Branch constitutes one of NAFTAL's three primary divisions. It bears the responsibility for the
procurement, storage, and distribution of fuels utilized in aviation, maritime, and terrestrial operations,
including fuels, fuel oil, Super, regular, and unleaded gasoline, diesel, A72, and white spirit. Additionally, the
branch oversees the provision of aviation and marine lubricants and greases. Managing a growing volume of
hazardous materials in the industry significantly heightens the potential for major accidents. To mitigate these
risks, maintain competitiveness, and safeguard both workers and the environment, it is imperative to
systematically implement a well-defined set of measures and practical guidelines for preventing major
accidents. Importantly, this must be achieved without imposing additional burdens on the organization. The

installation under study is the product loading and unloading station, as shown in Figure 4.

After thorough analysis and evaluation of the risks, employing the dynamic-progressive risk identification
loop, we have implemented preventive and corrective actions aimed at eliminating or reducing the identified
risks. To enhance the study's accessibility and ensure operational efficiency, we have chosen to present only a

subset of the comprehensive study. The summarized study results are provided in the table below.
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Figure 4. Loading-unloading station

Conclusion

This approach offers the possibility of leveraging tried-and-tested solutions from the realm of business risk
management, and allocating priorities to them based on saved stakes, avoided damages, and their respective
economic significance. At the culmination of this process, employers possess the essential elements to make
informed decisions regarding necessary measures, forming the bedrock of a comprehensive, long-term risk
management strategy. In essence, preventive measures are meticulously tailored to each workplace's unique
context, accounting for specific realities irrespective of individual variables. The primary objective of this
approach is to proactively manage already identified risks, ensuring the company's day-to-day operations yield
tangible benefits. This translates into enhanced work organization, diminished malfunctions, improved

working conditions, and heightened employee satisfaction.

The fundamental significance of this methodology lies in its ability to compare disparate risks, facilitating the
identification of those that warrant prioritized attention and remediation. Consequently, every company,
regardless of its scale or sector, bears the responsibility to fulfill its obligations concerning health and safety in
the workplace. Operating transparently within the ambit of regulations, and adhering to them diligently, is not
only a legal mandate but also a moral imperative. Incorporating standardized procedures and certification
protocols further strengthens the reliability of monitoring and control systems, ensuring that the company’s
commitment to workplace safety is not just a compliance exercise, but also, a genuine dedication to the well-
being of its workforce and the sustainability of its operations. By embracing this approach, companies not only
safeguard their employees but also bolster their resilience, fostering an environment where productivity,

innovation, and employee morale thrive.
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Abstract

The article presents data on the study of the relationship between the protective reflection of adolescents
(modification of the projective technique "Cognitive-emotive test" by Yu.M. Orlov, S. N. Morozyuk) and their
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Introduction

Relatively new activities related to digital technologies for humanity impose new requirements on the
variability of behavior, developed adaptive abilities, creativity, rapid restructuring of personal structures on
humanity, an individual. However, extremely pronounced accentuated character traits make it difficult to
develop these abilities. In this regard, the problem of finding mechanisms and tools that optimize accentuated

character traits is acute.

The problem of character (phenomenology, structure, stability, dynamism) has been studied from various
positions, however, it still remains relevant today. Although the character is dynamic, it is less plastic and less
susceptible to change than personality traits, that is, it has more stability. Numerous studies have found that the
more accentuated the character, the less plastic it is, and, consequently, the behavior of a person with
accentuated character traits is less variable. Excessive expression of some character traits contributes to deviant
behavior, however, within the limits of acceptable norms by society. With pronounced accentuated features,
the negative sides of the character come to the fore, preventing the individual from adapting to social
requirements and norms. Teenagers with accentuated character traits are at risk due to the development of
digital technologies. Relatively new activities related to digital technologies for humanity impose new
requirements on the variability of behavior, developed adaptive abilities, creativity, rapid restructuring of
personal structures on humanity, an individual. However, extremely pronounced accentuated character traits

make it difficult to develop these abilities.

Reflection is a universal mechanism for changing the strategy of thinking and behavior. It is reflection that is
a psychological, cognitive mechanism that meaningfully connects and integrates characterological traits and

behavioral programs of a person.

In the experimental studies of Morozyuk (2000), the presence of reliable connections of accentuated character
traits with the peculiarities of reflection has been convincingly proved. It is established that the more
accentuated the character traits, the more clearly the defensive reflection is presented. In the same studies, the
possibility of optimizing character traits through training in sanogenic reflection was experimentally tested.
The author found that not only accentuated features are optimized, but also the academic success of students
increases, their anxiety level decreases, the ability to socio-psychological adaptation increases, the emotional

state is harmonized, the personality becomes more resistant to stress.

Relevance

The problem of adaptation of adolescents to a rapidly changing world in connection with the development of
digital technologies acutely poses the problem of finding mechanisms and means that optimize accentuated

character traits, significantly reducing the adaptive abilities of the individual, the variability of their behavior.

The subject of the study.

204 | Proceedings Book



_ O rste International Conference on Academic Studies in Technology and Education

The relationship of accentuations of the character of adolescents with reflection.
The purpose of the study

Identification of the relationship of accentuated character traits of adolescents with reflection.
Methods

“Cognitive-emotive test” Y. M. Orlova, S. N. Morozyuk. K. Leonhard - S. Shmishek questionnaire test
“Definition of personality-characterological accentuations”. Methods of mathematical data processing

(Spearman's r-criterion).
Results

The data presented in Tables 1 and 2, after appropriate mathematical processing, show the following: the more
rigid type of accentuation is expressed in young men, the less they experience fear of failure (r=-0.89), but the
more they are prone to arousing guilt in others (r=0.91). Turning to the characteristic of the rigid type of
accentuation, we find that the key points of characteristic manifestations are "rigidity of attitudes and views,
perseverance in achieving goals." Due to this rigidity, these respondents do not have any fears associated with
failure. But at the same time, "they tend to experience imaginary injustice towards themselves, are not able to
"easily move away from insults"." Therefore, being under the influence of feelings of resentment, these
respondents tend to cause guilt in other people. Persons with an emotive type of accentuation are characterized
by a manifestation of protection from guilt (r= 0.89) and less — a manifestation of protection from envy (r=-
0.87). Since a person with an emotional type of character tends to empathize with others, she is susceptible to
someone else's pain, she has an acute sense of duty. Against this background, the experience of guilt is

activated.

For people with an emotive type of character, a feeling of envy is not characteristic. The more pronounced
the pedantic type of accentuation is in young men, the less they are inclined to feel guilty (r= -0.88). This is
due to their difficulty switching from one emotion to another. And since their confidence in order, clarity and
correctness is inherent in this type, then the experience of guilt is not characteristic of them. They do not doubt

themselves, the correctness of their actions, the work done.

The more pronounced the anxiety type, the less young men with this type feel resentment (r=-0.92). Due to the
fact that respondents are more likely to experience shyness, they form a sense of duty early, high moral and
ethical requirements, the emphasis of their defensive reflection shifts more towards experiencing guilt than

resentment. Therefore, the latter is less characteristic of them.
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Young men with cyclothymic accentuation of character are more touchy (r= 0.94). Respondents in this group
are dependent on external circumstances, mood, and external events. That is, the change in their mood is
associated with unjustified expectations that cause negative emotions: disappointment, sadness, resentment and

a sense of shame.

The more pronounced the excitable type of accentuation, the more young men of this type experience guilt
(r=0.87). Irritability, short temper, impulsivity, characteristic of this type of character, make it difficult to

communicate in a team, lead them to experience feelings of guilt.

The more pronounced the dysthymal type, the more persons with this type of character are prone to appealing
thinking (r=0.92), the more often they are protected from feelings of shame (r=-0.90). Persons with this type
of character are shy, have a weakness of volitional efforts, are pessimistic about the future, lead a closed

lifestyle, demonstrate low contact.

The more hyperthymic type of accentuation is expressed in girls, the less they are touchy (r=-0.89) and prone
to arousing guilt in others (r=-0.88). This is due to the fact that respondents of this type almost always have a
good mood. They are superficial in their actions, energetic, difficult to tolerate the conditions of strict

discipline. Not demanding of themselves, they are not inclined to cause guilt in others.

The more pronounced the emotive type, the more girls are prone to self-deprecation of "I" (r=0.87) and envy
(r=0.92). Due to excessive sensitivity, anxiety, vulnerability, the desire to empathize with others, girls are prone
to self-blame, self-deprecation of their "I". The more pronounced the pedantic type, the more girls feel guilty
(r=0.94). Unlike boys, girls are more prone to experiencing this feeling. Rather, this is due to their desire to
strictly follow the planned plan, so they often doubt the correctness of the work done, they are prone to self-

tests and fears of not meeting the expectations of others.

The more pronounced the demonstrative type, the less girls experience aggression towards others (r=-0.95),
tend to devalue (r=-0.95), feel less guilt (r=-0.89) and shame (r=-0.87), build expectations towards other people
(r=-0.94), resort to appealing thinking (r=-0.91). And also in persons with this type of accentuation, sanogenic
thinking is less pronounced (r=-0.98). Respondents of this type are characterized by an increased ability to
repress, are prone to fantasy, therefore, such a tendency as aggression against others, feelings of resentment
and guilt is a consequence of these repressed experiences. And a low indicator of sanogenic thinking is
associated with a strongly pronounced quasi-reflection (according to the type, "The world in which I live is

called a dream").

The more pronounced the excitable type, the more autoaggression (r=0.92), envy (r=0.96) and self-deprecation
of the Ego (r=0.94) are manifested. Due to the lack of controllability and control over their motives, this type
of respondents is dominated by the desire for self-aggression and self-humiliation, due to the inability to cope
with their emotions and direct them in a more constructive direction. And comparing yourself not in your favor

only strengthens these impulses, leading to self-destruction.
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The more the exalted type of accentuation is expressed in girls, the more they are prone to arousing guilt in
others (r=0.89). Under the influence of their impetuosity, and often, unconsciously and in situations of dispute,
conflict, they tend to expose the second party to blame, defending themselves with sincerity and openness of
their feelings. Respondents of this type are prone to situational moods. Their emotional sphere is extremely
labile. From a state of sadness or anger, they impulsively come to a state of delight. Rigid, anxious,
cyclothymic, dysthymic types of accentuation were not found in the girls. This suggests that such respondents
are not characterized by manifestations of low self-esteem, boredom, dependence on external events, timidity,

self-doubt, diligence, self-criticism.
Conclusions

The obtained results allow us to conclude that for adolescents aged 14-17 years (both boys and girls), such
types of character accentuations as: emotive, pedantic and excitable are more characteristic. These character
accentuations are accompanied by defensive reflection from negative feelings of guilt, shame and envy. Boys
and girls at this stage of their lives are prone to self-deprecation. However, they do not rationalize their failures

by unfavorable circumstances, do not leave situations that require their solution.

These features of reflection allow them to adapt in an ever-changing world. The development of reflexive
culture in adolescence and adolescence will optimize the severity of character accentuations, overcome those
difficulties in activity and communication that are caused by accentuated features. These data make it possible
to assume that teaching adolescents sanogenic reflection will significantly increase their survival in the digital
world, make their behavior more flexible, adaptive and constructive. This will allow the use of digital

technologies for education, personal development with the least loss to health and emotional well-being.
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Abstract

Designing tools and materials in second language education is a process that requires a high degree of attention
and care. In this process, teachers need to make right decisions and appropriate choices so as to effectively
apply language teaching and learning principles in a practical way. In this sense, this article aims to provide
language teachers with the guidelines for designing materials in English Language Teaching on the model of
ADDIE. Within the principles of effective material design and the steps of ADDIE model, the paper presents
the student teachers’ experiences related to the processes of their material design and its application. The data
collection was carried out through the use of reflection papers, CEQ (Course Experience Questionnaire) forms,
and focus group interviews. Based on the gathered findings, it can be concluded that the use of an instructional
model and guiding the process with five essentials fundamental for designing language materials have positive
and significant effects on the process of material design and professional development of the student teachers

recruited for the study.
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Introduction

With the introduction of new trends in English language teaching and learning, it has become essential for

language teachers to follow these trends and adapt to these innovations in their teaching methods, activities,
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and instructional materials. Use of appropriate materials is conducive to effective language teaching and
learning process. Therefore, the process of material choice or its design needs to be systematized. According
to Tomlinson (1998:2), materials “provide sources of language input...in ways which maximize the likelihood
of intake”. As instructional materials play an important role in their users’ learning, they need to sufficiently
and appropriately reflect all aspects of second language education through placing the students at the center of
both teaching and learning process. For Garton and Graves (2014:11), materials are indispensable part of

language teaching and cannot be thought “independently of their users”.

For the purpose of forming a basis for a systematic material design, some principles need to be emphasized.
According to Tomlinson (1998), some principles need to be emphasized. Materials need to create an effect on
its users with its variety and attractiveness. They also need to be related to learners’ lives and meet their needs.
While fulfilling the learners’ needs, they should not turn blind eye to the individual differences, needs, and
learning styles in order to accommodate classroom dynamism. Regarding their contribution to the learning
process, they should support learning process and their self-discovery. Additionally, they need to guide students
to direct their attention on form and use of language and they should provide opportunities for controlled and
free practices to promote learners’ accuracy and fluency development in target language. In addition to the
guidelines essential for material development, there are some factors affecting the effective use of materials.
Teachers’ subject knowledge, confidence, previous experiences related to language learning, and other
dynamics of learning environment such as learners’ needs for learning language are some of these factors that
have important roles in the development and use of materials (Humphries, 2014). Our intention in this article
is firstly to provide a theoretical background on the essentials of material design and development in language
learning within the material design course. As a second aim, it presents the details related to the steps of an
instructional model called ADDIE through which the designed material could be integrated into teaching and
learning process. Lastly, the paper provides student teachers’ experiences related to their material development

and course evaluations.

Adopting a systematic approach to material design entails basing this rigorous process on a number of
principles essential for effective language teaching (Harwood, 2010; Littlejohn, 2011; Tomlinson, 2010). In
this systematic approach, the guidelines suggested by Howard and Major (2004) were taken as a base for the
essentials adapted in this study. The first essential is related to the context through which the input is presented
and recycled (Pardo et al., 2004). Teaching materials should be contextualized with real-life topics and
language aspects (Pardo & Tellez, 2009). Materials need to meet the objectives of curriculum and syllabus.
They need to be in line with the course specifications and teaching points. As stated by Garton and Graves
(2014) materials are important in terms of providing opportunities for language learning. Contextualizing the
content with topics and themes relevant and appropriate for learners not only provides “meaningful, purposeful
uses” for English but also increases learners’ “personal engagement” with the material (Howard& Major,
2004). The second essential regarding material design in language education emphasizes the use of learner-
centered approach which promotes different interaction patterns. They need to include the details related to
learners’ learning experiences, first languages, and culture-specific knowledge and examples (Howard& Major,

2004). While connecting learning process with learners’ emotions and activating their background knowledge,
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materials should allow learners to make their own decisions (Augusto-Navarro, 2015). In other words, they
need to give responsibilities to the learners and promote autonomy (Pardo et al., 2004). For Howard and Major
(2004), syllabus designed around culture-specific knowledge supports learners’ awareness of “significant
cultural differences”. As a third essential, teaching materials specifically designed for language education need
to focus on form, function, and all language skills. In addition to the independent use and expression in English,
teaching materials also need to motivate learners to focus on forms within an “analytical approach” (Howard&
Major, 2004). Applying linguistic analysis and being exposed to target language integrated in language skills
encourage learners to produce and create both accurate and fluent output. The fourth principle related to
material design concern with the physical appealing of the material. In order to boost the motivation of the
learners, materials should attract their interest and increase their enthusiasm (Sun, 2010). In terms of physical
appearance, “the density of the text on the page, the type size, and the cohesiveness and consistency of the
layout” are the aspects need to be considered while designing instructional materials (Howard & Major, 2004).
According to Pardo et al. (2004), we could manage to keep learners’ attention, if we adopt materials which are
“meaningful, well-elaborated, updated, challenging, enjoyable, and relevant”. The last essential deals with the
flexibility and appropriacy of the instructions necessary for the implementation of the designed material. With
the aim of increasing teaching potential of materials through the use of different methods, materials should be
appropriate for recycling. This can ease the burden on the educator requiring less time and effort. Teacher

instructions also need to be clear and less confusing with limited and appropriate use of meta-language.

Method
Research Goal and ADDIE Model

This study aims to develop a framework in accordance with the principles of material design. ADDIE model
which provides a systematic sequence for material design (Aldoobie, 2015; Morrison, 2010) is the model on
which the research framework has been based on. The ADDIE model is structured around five stages as

Analysis, Design, Development, Implementation and Evaluation.

Table 1. Reflection Forms designed in Accordance with the Stages of ADDIE Model

ADDIE MODEL

A: ANALYSIS: What are you going to teach? Your goals, Topics, Structure, Vocabulary etc.(sample
structure: I like...; You like....)

D: DESIGN: What are you going to design? Your model/material-diorama etc.

D: DEVELOPMENT: What kind of activities/skills you are going to use with your model? Please shortly
explain the steps of your micro teaching

I: IMPLEMENTATION: Applying the models with activities with real audience/Explain teacher
roles/student roles

E: EVALUATION: What do you think about your micro-teaching, experiences (it will be completed after
the micro teaching)

In this instructional model, the first stage Analysis refers to the process of determining the needs and
competencies of the learners. In this context, it concerns with the analysis of teaching points, learning goals,

and any details related to the learning environment that will affect and be affected by the designed material.
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The second phase is Design stage which focuses on the procedures of material choice, designing, and essential
resources for the designing. In the Development part, the process of material design is completed within five
essentials. In this stage, teacher also decides which language activities and skills are going to be integrated and
promoted with the designed material. The Implementation stage is related to the application of the material in
real classroom with real students. It gives the instructor the opportunity of checking whether objectives and
essentials have been achieved or not. During the last phase Evaluation, teacher and learners evaluate the
material, teaching, and learning process in accordance with five essentials. In this stage, learners can be asked

to do self-evaluation or asked to involve in group evaluation.

Participants and Data Collection

Participants in this study are 16 teacher candidates (9 female, 7 male) taking material development course in
ELT (English Language Teaching). Participants were grouped into four study groups for designing their
material in accordance with five essential and ADDIE model. After training on factors and five essentials which
are fundamental in choosing or developing any material in teaching English, student teachers were assigned
into their study groups to collaborate with their group members to achieve their shared goals. Data obtained
through five essential and ADDIE based reflection forms. In addition to the reflection forms, participants were
asked to complete course experience questionnaire (CEQ) adapted from Curtis and Keeves (2000). Divided
into two parts, CEQ explores student teachers’ contrived experiences related to the course and process of
collaborative material design. In the first part, participants rated the given statements which covered the
positive effects of the course from 1 to 8. In the second part, teacher candidates filled in 19 item questionnaires.
The items measured the impact of the course content, load, and the teaching methodology that the staff adopted
for the course implementation. With the intention of gathering data related to the participants’ opinion and
encouraging them to interact and share different perspectives in a collaborative environment, teacher candidates
were asked to participate in focus group interviews structured around few points. In these focus group interview
sections, teacher candidates were asked to provide their own definitions of educational materials. They were
also interviewed about reasons that might force them to create their own materials. They were also encouraged
to provide their opinions about the teacher qualifications essential for the material design. Lastly, they were
asked to reflect on the experiences they had while framing their material task around ADDIE model and five

essentials.

Data Analysis

In general sense, qualitative research analysis was applied in this study. For responding research foci and in
order to identify the emerged themes and interpret these patterns, the collected data were organized and

structured in words, concepts, phrases, and opinions. With the intention of giving descriptive statistics like

ranking and calculating means, SPSS Statistics 25 was used.
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Findings

In this section, findings were presented as two parts. In the first part, reflection data were interpreted and

tabulated. In the second part, findings gathered through CEQs and focus group interviews were analyzed and

illustrated with appropriate tables and charts.

Table 2. Participants’ Written Reflections Related to their Material Design and Application Process

Group Evaluation

Peer Evaluation

Wardrobe

A cardboard wardrobe 1is designed to
contextualize the structure possessive
pronouns and clothing items which are part of
their lives.

The structure and vocabulary are essential
and common, but learners could have been
more interactive with more free practices.
With listening and speaking activities,
students had the chance of practicing the
newly learned structure.

We think that material was interesting and
attractive enough to catch the students’
attention.

The language and the instructions were
simple, basic, and appropriate for their levels
and young learners.

The designed material was so effective
for teaching the topic. Instructions were
not appropriate for the level.

The group was successful in teaching
the topic. The context was meaningful.
Introduction needs to be improved.
Materials and exercises were great;
instructions could have been better.
Learners were all active during the
activities.

Culinary Map

The material is integrated into context with a
familiar topic and familiar cultural element
Turkish regions and cuisines.

With language exercises and teacher
questions, teacher tried to make the learners
more active.

The material was colorful, but it could have
been more attractive to catch more learner
attention and participation.

The given instructions were simple and
appropriate for learners’ level.

Material was attractive and interesting,
but its integration to the lesson was a bit
weak. It could be improved with more
engaging activities.

Map was very attractive; instructions
need to be improved as they were not
clear enough.

Activities needed to be varied. It should
have focused more on skills.

The target vocabulary items were
interesting, and introduction of the topic
was very informative.

IFood Wheel

The material is contextualized around a daily
topic “food” and the structure is one of the
most frequent one essential for expressing the
things we enjoy.

Material and structure appropriate for their
levels and students were eager to join activity
and be part of interaction.

Listening and speaking skills were integrated.
Students were productive and willing to
generate different sentences.

Material is attractive and colorful and
material which helped to create a cheerful
learning environment. Wheel can be recycled
with different structure and vocabulary.
Instructions were clear and concise.

Material is  learner-centered and
attractive.

The whole lesson was very interesting
and enjoyable.

The group was so creative, the teaching
material was appropriate for teaching.
Material stimulated different interaction
patterns and it took the learner at the
center.

It was flexible and had appropriate
instructions.

The activities prompted with the
material were well-designed.

Students were active and almost
everyone participated in interactive
learning.

Based on the participants’ reflections related to the evaluation stage of ADDIE model, it is indicated by both

groups and fellow students that the use of essentials has provided a comprehensive guide for design and
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application procedures. In their group evaluations, participants have reported that through the integration of
the essentials especially into the design and development stages let them create authentic contexts for their
materials which incorporate target structures and vocabulary. In addition to the contextualization principle,
teacher candidates have stated that they have paid special attention to engage students with the designed
material. They also reflected that in order to maximize the principle of learner centeredness and maintain their
attention and participation, they tried to construct more interesting and attractive materials. Integration of skills
and providing clear and precise instructions were the other essentials emphasized in their group reflections.
For the purpose of increasing classroom interaction with their materials, participants stated that they especially
gave more importance to speaking skills. In terms of instructions, student teachers reported that in order not to
cause any misunderstandings and ensure a successful implementation process for the material use, they
reflected that they tried to deliver clear instructions and check their understandings. In peer evaluation forms,
the most highlighted points were related to the attractiveness of the designed materials and their effect on the

students’ active participation.

( Established foundation for my knowledge in )

L language skills )
( )
Deepened my interest for teaching
(. J/
Increased my confidence in language
teaching
(. J/
( )
Supported my language learning
> <
Improved my language teaching knowledge
> <
Equipped me with necessary teaching skills
> <
Improved my technology knowledge
(& J
( Impacted on my ability in material

development

Y
\

b

Figure 1. Pyramid Chart Illustrating Learning Experiences Based on Material Design Course

The pyramid chart which was designed around the CEQ data from the longest horizontal to the shortest one
shows the continuum of the highly to the least reported course outcome and impact. According to the first long
line, most of the teacher candidates stated that enrolling the material design course had positive effects on their
knowledge and skills necessary for their designing their educational materials. The next most rated outcome
by the participants was the course impact on their technology knowledge which enhanced the process of finding
and varying sources. The rest of the outcomes displayed on the top of the pyramid are mostly related to the

improvement in teacher candidates’ pedagogical knowledge in language education. In general, participants
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reflected that receiving training on material design and its application in language teaching process had positive

changes on their knowledge, skills, and attitudes.

)The course helped me develop my ability to work as a language teacher

)The teaching staff showed interest in my work.

)As a result of my course, | feel confident about tackling material designs.

)The course helped me to develop the ability to plan my own work.

Figure 2. Smart Art Presenting the CEQ Items Highly Rated by the Student Teachers

In their evaluations related to their course experiences through CEQs, teacher candidates showed almost full
agreement (M=4.87) with the questionnaire item which intended to measure the impact of the course on the
participants’ development as a language teacher. In other words, participants totally agreed that through taking
this training course on material design, they concluded that they professionally developed in language
education. The second questionnaire item confirmed positively by almost all student teachers (M=4.80) was
related to teacher staff’s interest in instructional materials designed by the participants. In their course
evaluations, teacher candidates also reported that being equipped with knowledge and skills essential for
material development they started to feel more efficient and confident in addressing the difficulties that might
be encountered during the designing process (M=4.75). Additionally, with the use of ADDIE instructional
model and five essentials which enhanced their planning and organizational skills, participants pointed out that

they learned to have more control and order in managing their task and material (M=4.68).

Table 3. Code Labels Emerged from the Focus Group Interviews

Code Labels Phrases expressed by the groups in Focus Group
Interviews
Conceptualization, defining material e facilitating language education

e improving learning process and providing
concrete learning experiences
e increasing student participation
e  maximizing classroom interaction
Conditions for material development e inadequacy of commercial materials
e lack of materials arousing learners’ interest
and attention
e lack of learner-centered materials
e materials ineffective in promoting active
learning
materials not meet learning goals
having willingness
being patient and having commitment
being creative
being inquisitive
having subject and pedagogical knowledge
developing empathy for learners’ needs and
characteristics

Essential teacher qualifications
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Related to the definition of material, teacher candidates preferred to signify its functions in education and
especially in language education. They mostly noted materials’ roles in providing concrete learning experiences
and reinforcing teaching process. With interesting and more engaging features, they also defined educational
materials as an important tool in improving students’ engagement. Regarding to the conditions that necessitate
teacher-designed material, teacher candidates reported that due to commercial materials could be inadequate
in being interesting and achieving general and specific learning goals. They also added that some instructional
materials on market might not respond the needs of the learners and fit learners’ profiles and might not be
effective in being successful for ensuring active learning, which is more possible and easier with teacher-
created materials as teachers know their students better as individuals. Related to the teacher qualifications
essential for material design, student teachers argued that teachers need to have desire and be willing to embark
on material development and its integration into the teaching process. Since material design is tiring and
requires teacher’s time and energy, teacher candidates stated that it was important for the teachers to be ready
for surprises and mishaps and need to show loyalty and commitment in completing the material design task
successfully. In order to maximize students’ attention and increase learners’ learning opportunities with the
designed and creative materials, participants pointed out that teachers need to be imaginative, curious, and be
open to original ideas. Another teacher qualification mostly highlighted by teacher candidates during focus
group interview sections were teacher’s subject-specific knowledge and competence in putting this knowledge
into practice with real students in real learning environments. Lastly, student teachers stated that while deigning
their materials it was essentials for the teachers to consider their students’ needs and interests and need to do

their best to meet these needs.

In order to boost student success with their own materials, teacher candidates were asked to employ a five-step
instructional model, ADDIE, for their material development (see Figure 3). Initials of ADDIE stand for
Analyze, Design, Develop, Implement, and Evaluate. While constructing their own teaching materials on this
model, with the aim of not getting away from the key principles of language teaching materials, teacher
candidates were trained in five essentials which are basic and critical for creating authentic, meaningful, and
communicative materials. Based on the student teachers’ interview data, they pointed out that trying to fulfill
all essentials, they had the opportunity of integrating principles and theory into practice and had an effective
use of resources and tools basic for material design. Student teachers expressed that in order to optimize he
learning experiences with their materials, during this material design process, contextualizing and finding
specific and meaningful contexts for teaching language items was one of the five essentials they paid special
attention. Integrating four skills with interesting and engaging activities with the purpose of full and active
learner involvement was another standard they tried to achieve through the design and implementation of their

materials.
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"Wardrobe" \

Analysis: Language foci are the use of structure "this is/there are..." and
vocabularies related to clothing items.

Design: Use of a colorful box and string for wardrobe and slides and papers for
clothing materials.

Development: Integrating with Listening & Speaking Skills

Implementation:Teacher introduces the topic with slides, then asks the
students to get dresses a a little girl drawing on the board by choosing the
clothes from the wardrobe.While participating the activities, students are
expected to use the already taught structure.

Evaluation: Teacher and Peer Feedback+ Group Evaluation (5 essentials) )

~N

"Culinary Map"
Analysis: Topic is shaped around Turkish cuisines
Design:Teacher designed map depicts different regions and food stickers
Development:Integrating with Listening, Speaking, Reading, Writing Skills

Implementation:Teacher introduces basic vocabulary related to seven regions
of Turkey and some popular dishes with listening and speaking skills. Teacher
also catches students' attention on the fill-in the blank items on the board and
ask them to complete the exercise.

Evaluation:Teacher and Peer Feedback+ Group Evaluation (5
essentials) )

4 )

"Food Wheel"

Analysis: The phrase "Do you like..." | like- she likes..." will be introduced
with some food items.

Design: It is a spinning wheel with a cardboard. It has some pictures related to
some shacks and food items.

Development: Integrating with listening and speaking skills
| Implementation: Teacher introduces the topic with a song and uses the

Evaluation:Teacher and Peer Feedback+ Group Evaluation (5 essentials)

N ‘ y

Figure 3. Smart Art related to Groups’ Study Plan Structured with ADDIE Model

Discussion and Conclusion

For the purpose of improving students’ learning, the use of various materials commercially available or teacher-
developed has a pivotal role in foreign language education. According to Tomlinson (2001:66), material
development as a field of study provides significant principles and details related to their design and
application. In order to be successful in this process, teachers need to be aware and knowledgeable about the
theory and practice of second language education (Pardo et al., 2004). In this study, we present essentials
suggested in literature on their development in accordance with the realities and needs of the learning context.
In addition to these five essentials, we also provide the details related to instructional model, ADDIE which

involves the steps for the analysis of context, design, development, implementation of the designed material,
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and the evaluation of the whole process. Based on their reflections, CEQ findings, and focus group interview
data, teacher candidates all agreed that the use of principles for material design structured the process of their
making decisions related to material design and its development in order to make them authentic,
communicative, engaging, and interesting. They also added that the use of ADDIE model effectively helped

them to follow step-by-step framework from the material design to its evaluation.

In their conceptualization of material, participants indicated that material facilitated teaching and learning
process and transformed learning inputs from abstract to concrete learning experiences. They reflected that the
use of material made the learning process more effective and permanent. They emphasized that the exploitation
of material enhanced the learning environment with engaging and authentic learning opportunities. Related to
the conditions that necessitated teachers’ adaptation or design of material for their classrooms, teacher
candidates mostly argued that available materials might not be adequate in terms of meeting course and teacher
objectives and they might not be suitable for the learners’ level. Additionally, they stated that teacher-designed
materials were more likely to satisfy learners’ needs in terms of physical attractiveness. For Howard and Major
(2004), teachers can be more flexible and effective in deciding on the topics, structures, functions, and skills
as they are more knowledgeable about their students’ needs. With respect to the skills and dispositions that
teachers have, student teachers claimed that teachers should have content knowledge, pedagogical
competencies, and technological skills essential for designing and applying instructional materials. According
to the student teachers’ reflections, teachers need to have a deep understanding of the theories and principles
of language teaching and learning. Regarding pedagogical knowledge, they stressed that language teachers
should know and employ effective procedures and strategies. In addition to these competencies, having
willingness, curiosity, and being creative and patient were the highly stated qualities of character that teachers

should possess.

In terms of five principles essential for material design in language education, in general sense participants
reflected that taking into consideration these essentials increased the quality and effectiveness of the design
and implementation procedures. Almost all of groups emphasized that they paid special attention to make the
materials interesting enough to promote learners’ motivation and enhance their engagement with the material,
which is in line with the research findings of McDonough, Shaw & Mashura (2013) and Tomlinson (2012)
who confirmed the roles of instructional materials in catching the learners’ attention and facilitating their
learning. They also stated that they tried to link the material with the learners’ needs and interests in order to
increase learners’ involvement and learning. According to Nunez and Tellez (2008), decisions based on the
material selection or development need to be done through the conduction of systematic need analysis of
learners. Again within the same perspective, Kawai (2000) argues that activating learners’ background
knowledge with relevant content is an important part of building and developing intrinsic motivation in
learners. In the end, it is teachers “who perceive their most salient characteristics and needs” (Pardo et al.,
2004). Related to the challenges they experienced during the process of material development, they argued that
they mostly had difficulty in contextualizing the material with appropriate and relevant content. They also
stated that they realized during the development process that gathering authentic examples from real life in

order to bring real life into classroom entailed dedication of their time and effort. Integrating the material with
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language skills was also highlighted by the teacher candidates as one of the hard tasks in the process of material

development.

It is possible to conclude that the design and application of educational materials in language education is not
an easy task and process. This chaotic and challenging process could be enhanced with fundamental and logical
principles. Teachers, especially inexperienced teachers, need to be provided with related training and support.
As this study has shown, educators can be supported and inspired with training that aims to equip teachers and
candidates with necessary knowledge, skills, and attitudes. As language education is a complex and dynamic
process which open to variety and change, training programs need to be updated with creative and innovative
content and practices. In this study, material design course was based on ADDIE model and five essentials. As
aresult, in accordance with the reflections and feedbacks of the participants, it could be concluded that teachers

could be individually and professionally developed the field of material design.

Rapidly developing technology is rapidly changing the world. With this change, the primary aim of societies
is to create a knowledge society that produces knowledge and technology, researches and has scientific
thinking. The most important step for the formation of an information society is to educate new generations
with the ability to adapt to change and developments. In today's world where knowledge is rapidly increasing,
the main goal of the education system is not only to transfer knowledge to students in order to increase the
quality of education, but also to provide students with the skills necessary to obtain knowledge (Kaptan &
Korkmaz, 2002). For this purpose, providing meaningful learning by avoiding memorisation, solving problems
related to new situations and developing skills related to scientific processes are considered important for the
quality of education (Giirgay et al., 2000). One of the courses that contribute to the development of these skills

is the science course (Kaptan & Korkmaz, 2002).
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Abstract

Creative drama, as an educational tool, holds significant importance in science education for several reasons.
Integrating creative drama into the science curriculum can enhance learning experiences, foster a deeper
understanding of scientific concepts, and promote critical thinking and communication skills. Creative drama
actively engages students in the learning process, making science more enjoyable and interesting. Through
creative drama, students can experience scientific concepts in a hands-on and immersive way. Creative drama
helps contextualize abstract scientific concepts by placing them in scenarios that students can relate to.
Complex scientific concepts can be simplified and made more accessible through dramatic activities. Drama
encourages students to communicate effectively, articulate their thoughts, and express themselves clearly.
Creative drama encourages students to think critically and solve problems creatively within the context of
science. Drama often involves group activities, promoting teamwork and collaboration. Incorporating creative
drama into science education can significantly enhance students' appreciation and understanding of science,

making the subject more engaging, enjoyable, and relevant to their lives.
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Introduction

Science can be defined as a set of activities that includes the fields of physics, chemistry and biology and aims

to explain the physical and biological universe (Cepni, 2007). The aim of science, which examines the natural
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world and analyzes the obtained information, is to understand and try to explain the universe as a whole (MEB,
20006). Since science is a great importance in the growth of societies in all respects and is the main basis of
scientific and technological developments, the importance given to science by the world is increasing. (Ayas,
1995; Ozmen, 2004; Unal, 2003). Science has become an important factor in raising qualified people required

by the era (Akinoglu, 2001).

Science involves an effort to understand the causes, mechanisms and functioning of natural events and
phenomena. Sciences such as physics, chemistry, biology and astronomy help people better understand the
natural world by studying the structure and behavior of the universe, life, matter and energy. Science is a branch
that forms the basis of scientific research and practice that aims to understand, explain, explore and control the
natural world. For these reasons, great efforts have been made to further improve the quality of science

(Bozdogan & Yalgin, 2004).

Science has a critical role in education and enables young generations to develop scientific thinking skills. In
this way, it helps individuals to make informed decisions and contributes to the progress of their societies.
Science plays a critical role in meeting future challenges by increasing the level of knowledge of societies and

individuals, accelerating technological advances and promoting the sustainable use of natural resources.

Creative Drama

As reported by Ustiindag (2002), creative drama, which is defined as enacting a concept, behavior, idea or an
event by using theater techniques and developing games, includes activities to reconstruct events, facts,
experiences and information. Creative drama is an effective drama technique used for participants to explore
their inner thoughts and feelings, establish relationships and find creative solutions. This technique includes
staging, role-play, storytelling and other drama elements and is often used in areas such as education, therapy,

group work and artistic expression (Erdogan, 2013).

Here are some basic steps used in the application of the creative drama technique:

Concept and Goal Setting

A specific concept or goal is identified. For example, to improve communication skills, increase emotional

awareness or strengthen group cooperation.

Group Formation

Participants are divided into groups and a safe environment is created. Emphasis is placed on building positive

relationships and trust among group members.
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Role-play and Characters

Begin drama activities by having participants take on specific roles or characters. These roles should be

oriented towards the concept or goal.
Story and Scenario Creation

A story or scenario is created with the group members. This scenario should enable the participants to explore

the concept or goal.
Implementation and Action

Group members are encouraged to act in the assigned roles and interact according to the scenario. This allows

participants to express their emotional reactions, thoughts and ideas.
Reflection and Evaluation

After the drama activity, group members share their experiences together, discuss their emotional responses

and evaluate how close they have come to the concept or goal set.
Open Communication and Feedback

Participants are provided with open communication and constructive feedback. This is important to identify
areas for development and to improve future drama activities. Creative drama is an effective tool for
strengthening group relationships and supporting learning, while allowing participants to access their inner
world and express their emotional experiences. Today, creative drama has become a widely used learning
method in education and community development. In many countries, creative drama workshops and training
programs are organized in schools, community centers and therapeutic spaces. In addition, research on creative

drama helps us to better understand the effects and uses of the method.
Historical Development of Creative Drama

It is possible to trace the origins of the creative drama technique back to Ancient Greece. In Ancient Greece,
drama and theater had an important place in education and society. Tragedy and comedy plays were used as a
means of education and cultural expression in this period. Romanticism, which developed in the 18th century,
had a great influence on the development of creative drama based on J.J. Rousseou's idea of education through
theater (San, 1990). Harriet Finlay Johnson, Caldwell Cook, Peter Slade, Brian Way, Brian Way, David
Hornbrock, Dorothy Heathcote, Cecil O'neil, Gavin Bolton were the leading names in the application of drama

technique in education in England (Adigiizel, 2010).
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Creative drama techniques started to develop especially in Europe at the beginning of the 20th century. First,
pedagogues and theaters working in the field of drama and education started to use creative drama techniques
in education. In this period, creative drama began to be considered as a tool to encourage students' participation

and originality.

Jacob L. Moreno, an important name in the field of creative drama, developed a technique called psychodrama
in the 1920s. Psychodrama is a dramatic technique used to enable individuals to express and understand their
inner world on stage. Moreno's work contributed greatly to the development of creative drama techniques.

Since the mid-20th century, creative drama has become more widely used in education and social services.
Educators and therapists began to recognize creative drama techniques as an effective tool in training students
and participants of various age groups. Peter Slade, one of the founders of improvisational drama teaching,
worked on drama technique with groups of children since the 1920s and introduced his unique drama method

with his book Child Drama in 1954 (Onder, 2010).

The historical development of creative drama technique in Turkey has been shaped in parallel with the
developments in the fields of drama and performing arts. This technique has started to be used effectively in
education and social context. The foundations of creative drama technique in Turkey were laid in activities
related to performing arts and theater. Especially since the beginning of the 20th century, some groups operating
in the field of theater have started to use drama techniques in their stage performances. The 1926 Primary
School Program was based on representation and dramatic performances (Coruh, 1950, cited in Adigiizel,
2010). In the 1930 "Maarif Vekaleti Ilk Mektep" education program, representation, animation and
dramatization studies were brought to the agenda in the Life Science and Civics courses and in the 1948

Primary School Program (Adigiizel, 2010).

The period when creative drama technique became more widely recognized in Turkey was the 1960s and 1970s.
During this period, educators and theatre actors tried to use drama techniques for different purposes in
education and society. Some educators saw the drama method as an effective tool especially in language
teaching. Creative drama technique started to be used more widely in educational institutions in the 1980s and
1990s. In education, drama techniques were recognized as a particularly effective tool for increasing students'
participation, improving their communication skills and raising their self-confidence. In 1985, the first
"International Dramatization in Education" seminar was organized in Ankara, which continues to this day.
Beginning in 1997, the Ministry of National Education recommended that creative drama technique be taught
as an elective course in preschool and primary education, and later it was included in preschool teaching and
English language teaching programs with the approval of Higher Education Institution. Since the 2000s, drama
workshops, creative drama training programs and seminars have been organized in schools. In addition, courses

and programs in the field of drama education started to take place in faculties of education.

In Turkey, there are various institutions and associations operating in the field of creative drama. These
institutions carry out activities to promote, teach and implement creative drama education. These institutions,

which offer certified programs and trainings in the field of creative drama education, carry out activities to
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increase awareness and practices in the field. In Turkey, the creative drama technique has been increasingly
used in education and society, especially in recent years, and awareness in this field has been increasing. This
technique contributes to the development of students' and participants' creativity, expression skills, cooperation

and empathy.
Aims of Creative Drama

Creative drama is an important tool in education as it helps students and participants to develop their emotional
intelligence, communication skills, problem solving abilities and sense of empathy. Therefore, the development

and dissemination of creative drama techniques is of great importance in the world of education (O’Hara,

1984).

The aims of the creative drama technique include contributing to participants' development in areas such as
emotional expression, communication skills, empathy, group cooperation and problem solving. This technique
is used to promote learning using elements of staging and drama and to increase internalized knowledge
through experiential learning. Some of the main aims of the creative drama technique are given.

Improving Communication Skills

The creative drama helps participants develop verbal and non-verbal communication skills. Drama activities
strengthen communication skills such as emotional expression, effective speaking, listening and body
language.

Increasing Emotional Awareness

Creative drama encourages participants to understand their emotional reactions, emotional experiences and the
emotions of others. Drama improves emotional intelligence by increasing emotional awareness.

Developing Empathy

Creative drama helps participants to understand the feelings, thoughts and perspectives of others. Drama

activities increase empathy through portraying different characters.
Promote Group Cooperation and Teamwork

Creative drama enables participants to work effectively in groups, solve problems and cooperate with each

other. Drama allows exploring and strengthening in-group dynamics.
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Improving Creativity and Problem Solving Skills

Creative drama increases participants' creative thinking, flexibility, quick decision-making and ability to
generate new ideas. Drama activities improve their ability to cope with unexpected situations and find

alternative solutions.

Strengthening Self-Expression Skills

Creative drama enhances participants' skills in emotional expression, articulating their thoughts and expressing

themselves through staging.

Increasing Self-Confidence

Creative drama enables participants to feel confident and express themselves in front of the stage. Drama
increases participants' self-confidence and strengthens their social skills. Creative drama technique makes
learning more effective and fun by supporting the individual and group development of the participants in line
with these objectives. It is observed that the general aims of creative drama have similar and different meanings
in different publications (Taskin Can, 2013). These aims can be summarized as follows:

1. To ensure creativity and aesthetic development
Increasing one's awareness
To gain the ability to think critically
To gain the habit of working together
To gain self-confidence skills
To gain language and communication skills
Developing the ability to empathize

Helping to develop social relations

e T A N o R

To enable learning problem solving techniques

10. Providing a more concrete view of the environment they live in

The Place and Importance of Creative Drama Method in Science Education

Creative drama is a versatile method that can be used as an effective teaching tool in science education. Creative
drama in science education can be used to concretize abstract concepts, engage students' curiosity and interest,
improve problem solving skills, increase communication skills and make learning more enjoyable and

effective.
Creative drama enriches the learning experience of students in science education, engages them in the lesson

through more active participation, and increases their interest in science. Therefore, the use of creative drama

in science education can be a valuable tool to create an effective learning environment.
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The place and importance of creative drama method in science education are given under some headings.
Concretizing Abstract Concepts

Abstract and complex concepts in science can be made concrete through creative drama and students can better
understand these concepts. For example, dramatizing concepts such as atomic structure or ecosystems can help

students internalize these concepts.
Increasing Student Engagement and Interest

Creative drama helps students become more engaged and interested in the lessons. Drama activities make
learning more engaging by allowing students to physically participate and explore science concepts through

their own experiences.
Developing Problem Solving Skills

Creative drama provides a platform for students to develop problem-solving skills. Drama activities encourage

students to work in groups to respond to different scenarios and solve various science problems.
Strengthening Communication Skills

Drama helps students develop effective communication skills. Through roles, students have opportunities to

express their feelings, communicate effectively with others and collaborate in groups.
Developing Empathy and Human Relationships

Creative drama offers students the opportunity to understand different perspectives and develop empathy. By
portraying different characters, drama activities help students understand the perspective of others and explore

human relationships in depth.
Increasing Interest in Science

Creative drama fosters interest in science and motivation to pursue a career in this field. Fun and engaging
drama experiences allow students to explore science more deeply and develop an interest in it. A review of the
literature reveals the importance of creative drama method in science education. Information about some

studies prepared using creative drama method in science education is given below.

Selvi and Oztiirk (2000) examined the effectiveness of creative drama method in teaching science course. They
used creative drama in the experimental group and traditional approach in the control group to teach the "Let's

Know Our Body" unit in the fifth grade science course. As a result of the study, they found a significant
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difference between the experimental group and the control group in terms of achievement test in favor of the

experimental group.

Sagirl and Giirdal (2002) investigated the effect of drama on student attitude in elementary science course. In
6th grade science course, "Electricity" subject was taught with drama method in one class and with traditional
method in the other class. In the study, they concluded that the students who were taught with drama technique
gained positive attitudes towards science course compared to the students who were taught with traditional

method.

Yalim (2003) aimed to draw attention to the effectiveness of science teaching with creative drama method and
to shed light on the science teaching to be done in this way. As a result of the study, it was determined that
there was a significant difference in favor of the experimental group between the academic achievement of the
students in the experimental group who were taught with creative drama method in the 4th grade science course
and the academic achievement of the students in the control group who were not taught with creative drama

method.

Sahbaz (2004) aimed to determine the effect of creative drama practices on students' achievement, verbal
creativity and attitudes towards the course in the unit "Living things are diverse" in the elementary science
curriculum. As a result of the study, it was determined that creative drama practices had a significant effect on

4th grade science achievement and attitudes towards the course.

Ogur and Bagci1-Kilig (2005) investigated the effect of adopting creative drama method in science teaching on
students' science achievement. In the study conducted with 6th grade students, the teaching of the subjects
"What's in My Body?" and "How Do We Perceive Our Environment?" in the unit "Journey to the Internal
Structure of Living Things" was carried out with the creative drama method in the experimental group and with
the experiments specified in the science and technology book in the control group. As a result of the study, it
was determined that the average score obtained from the achievement test of the experimental group was higher

than the control group.

Yilmaz (2006) aimed to examine the effect of creative drama method on students' academic achievement and
attitudes towards science course in elementary science lessons. As a result of the study, it was determined that
there was a significant difference in favor of the experimental group between the achievement levels and
attitudes towards science course of the experimental group in which creative drama method was applied and

the control group in which traditional method was applied.

Teker (2009) aimed to determine the views of primary school 7th grade students on the use of creative drama
method in science lessons and the effect of creative drama method on students' problem situations related to
the environment. As a result of the study, when creative drama method was used, interest in science lesson

increased, learning became meaningful and more enjoyable, students liked science lesson more, and there was
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a desire to do more research on science. In addition, students' motivation and self-confidence increased and

they listened to the lesson more attentively and interestedly.

Tuncel (2009) aimed to examine the effect of teaching with creative drama method on student achievement in
elementary science and technology course. As a result of the study, it was determined that the effect of teaching
the subjects with creative drama method on student achievement was higher than the effect of teaching

according to the instructions of the textbook approved by the Ministry of National Education.

Yagmur (2010) adapted the creative drama method to science education, made applications and aimed to
determine how this method affected students' critical thinking. As a result of the study, it was determined that
creative drama workshops used with the course significantly increased student achievement and attitude

compared to the control group.

Acil (2012) aimed to determine the effect of using creative drama method in science education on scientific
creativity and academic achievement. As a result of the study, it was determined that there was a noticeable
difference in students' scientific creativity with the creative drama method in science education and this

difference was positive.

Demirag (2014) aimed to examine the effect of creative drama applications on students' knowledge levels,
science attitudes and motivation towards science learning by developing creative drama applications for the
6th grade Science and Technology course "Particle Structure of Matter" unit and also to determine students'
views on creative drama. As a result of the study, according to the results of semi-structured interviews, it was
concluded that learning with creative drama was more enjoyable and meaningful, students liked science lessons

more with this method, and their motivation for the lesson increased.

Dadiik (2018) aimed to evaluate the applicability of the creative drama method in terms of teachers and students
in teaching the 8th grade science course "States of Matter and Heat" unit and also to examine the effect of the
creative drama method on the retention of knowledge, self-efficacy, science process skills and attitudes of
students. As a result of the study, it was concluded that the applicability of the creative drama method for both

teachers and students was quite high.
Conclusion

A science literate individual understands science and the nature of science, basic science concepts, principles
and theories and uses them appropriately; uses scientific process skills when solving problems and making
decisions; understands the interactions between science, technology, society and the environment; develops
scientific and technical psychomotor skills. (MEB, 2006). With the renewed Science and Technology
curriculum, regardless of the individual differences of students, it is recommended to use student-centered

methods that allow students to learn by doing and experiencing (Y1lmaz, 2006). The use of creative drama,
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which attracts students' attention and facilitates learning, is used as a useful method in Science and Technology

lessons because it gamifies lessons and makes learning enjoyable (Sagirlt & Akgiil, 2004).
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Abstract

Sustainability education stands at the forefront of nurturing informed, environmentally conscious citizens. This
paper examines innovative practices in sustainability education designed to foster environmental awareness
and instigate tangible action. Emphasizing the critical role of education in addressing pressing global
challenges, the study explores diverse pedagogical approaches, curricular interventions, and community-
engagement initiatives. It scrutinizes the integration of sustainability principles across various educational
levels, encompassing formal educational settings, community programs, and informal learning environments.
Insights derived from successful models and emerging trends offer a comprehensive understanding of effective
strategies, highlighting the transformative potential of sustainability education. This exploration not only
unveils innovative educational practices but also underscores their pivotal role in inspiring active

environmental stewardship, advocating for a sustainable future.
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Introduction

Sustainability education serves as a linchpin in cultivating a society capable of addressing and mitigating global
environmental challenges (Jones, 2019). This introduction explores innovative practices within sustainability
education, seeking to elevate environmental consciousness and inspire proactive engagement towards
sustainable actions. The imperative role of education in nurturing environmentally responsible citizens has

never been more crucial, given the escalating environmental concerns on a global scale.

Pedagogical strategies and educational interventions have emerged as powerful tools in the pursuit of
environmental awareness and action (Sterling, 2020). With an increasing focus on integrating sustainability
principles into various educational frameworks, from formal educational institutions to community-based
programs, this paper delves into the diverse strategies employed to instill a sense of environmental stewardship

among learners of all ages (Jensen, 2018).

Educators, policymakers, and community leaders have united in the endeavor to incorporate sustainability
education across disciplines, fostering a comprehensive understanding of ecological interdependencies and
human impact on the environment (Hart, 2017). The exploration of innovative methodologies and successful
models will illuminate how these approaches effectively inspire tangible actions towards sustainable living and

responsible environmental practices.
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By investigating these innovative practices, this paper aims to offer a comprehensive overview of effective
strategies and educational approaches that fuel a collective ethos of environmental responsibility and prompt
real-world environmental action (Wals, 2019). Through this discourse, it seeks to advocate for a transformative
shift in educational paradigms that will help cultivate a generation of environmentally conscious global

citizens, poised to address the critical sustainability challenges of our era.

Method

In the Methods section, we detail the comprehensive approach employed in this research, encompassing the
research design, data collection methods, the profile of participants, and the analytical strategies used to extract

meaningful insights.

Literature Review

A comprehensive review of existing literature in the field of sustainability education was conducted. This
included scholarly articles, books, educational journals, and relevant publications. The review aimed to identify
established practices, emerging trends, and innovative strategies in sustainability education (Sterling, 2020;

Wals, 2019).

Case Studies and Document Analysis

Multiple case studies of successful sustainability education programs and initiatives were analyzed.
Documents, reports, and empirical data from educational institutions and community-based programs
implementing sustainability education were scrutinized. These case studies were instrumental in understanding
the practical implementation and outcomes of innovative practices (Jensen, 2018; Hart, 2017).

Interviews and Surveys

Interviews were conducted with educators, policymakers, and community leaders involved in sustainability
education initiatives. Additionally, surveys were employed to gather perceptions, experiences, and insights
from students and participants engaged in sustainability-focused educational programs. These qualitative
methods aimed to capture diverse perspectives and experiences (Smith, 2021; Brown, 2019).

Analysis of Educational Practices

A detailed analysis of various sustainability education practices was undertaken. This involved examining

curricular structures, interdisciplinary approaches, community engagement strategies, and the integration of
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sustainability principles within educational frameworks. The focus was on identifying innovative pedagogical

methodologies and successful models of sustainability education (Adams, 2020).
Ethnographic Observations

Observations and fieldwork were conducted within educational settings and community programs. This method
aimed to gain firsthand insight into the application of sustainability education, exploring how environmental

awareness and action were fostered within these contexts (Ahmad, M. et al., 2023).
Results

The Results section presents the culmination of an investigation into innovative practices in sustainability
education, highlighting the impact of these initiatives on fostering environmental awareness and stimulating
tangible action. This section unveils the findings obtained from diverse research methodologies, including
literature review, case studies, interviews, surveys, and observational analyses. These results aim to showcase
the efficacy of innovative pedagogical approaches in nurturing a generation attuned to environmental
consciousness and equipped to undertake active measures toward sustainability (Kashif Raza Shah et al., 2023).
The subsequent presentation of results offers insights into the successful implementation of sustainability
education practices and the challenges encountered, thus illuminating pathways for informed educational

strategies and policy enhancements.
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Figure 7: Goals of Ed-Tech Innovations Source: Brookings.edu
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Identification of Key Practices

The results of the literature review and document analysis revealed several key practices in sustainability
education. These included interdisciplinary learning, project-based approaches, community engagement, and

the incorporation of sustainability across varied disciplines within educational curricula.

Success Factors and Challenges

Findings from case studies and interviews identified success factors for effective sustainability education, such
as hands-on learning experiences and the involvement of local communities. Challenges included resource
constraints, curriculum integration, and the need for further teacher training and support (Abdurashidova, M.S.,

Balbaa, M.E., 2023).

Impact Assessment

Analysis of survey responses and observational data indicated a significant positive impact on students'
environmental awareness and behavioral changes. Students showed increased awareness of environmental
issues and a stronger inclination toward sustainable practices after engaging in sustainability education
initiatives.

Efficacy of Innovative Pedagogical Approaches

Results demonstrated the effectiveness of innovative pedagogical approaches such as experiential learning,
outdoor education, and place-based education in fostering environmental awareness and action among learners
(Abdulaziz A. Abduvaliev et al., 2023).

Community Engagement Outcomes

Outcomes from community engagement initiatives showcased the influence of educational programs on local
communities. Community participation led to the adoption of sustainable practices and heightened
environmental consciousness among residents.

Barriers to Implementation

Several barriers were identified, including a lack of institutional support, limitations in financial resources, and

challenges in curriculum integration, hindering the full-scale implementation of sustainability education

programs.
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Discussion

The examination of innovative practices in sustainability education reveals a multifaceted landscape where
diverse pedagogical approaches converge to foster environmental awareness and incite actionable measures
towards sustainability. The synthesis of findings elucidates several crucial themes and offers implications for

educational practitioners, policymakers, and community leaders.

Effectiveness of Pedagogical Approaches

The amalgamation of case studies, interviews, and observational analyses affirms the efficacy of diverse
pedagogical methods, such as experiential learning and interdisciplinary approaches, in engendering
environmental consciousness among learners. These findings underscore the potential of hands-on experiences

and community engagement in nurturing sustainable actions (Balbaa et al., 2022).

Impact on Learners

Results indicate a notable positive impact on students' environmental awareness and behavioral changes post-
engagement in sustainability education programs. The data suggests a significant shift in students' attitudes

towards sustainable practices, highlighting the transformative potential of well-designed educational

initiatives.
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Community Engagement and Ripple Effects

The discussion reveals the rippling effect of sustainability education on local communities, underscoring how
community engagement initiatives contributed to the adoption of sustainable practices beyond educational
settings. The participative involvement of local residents showcases the potential for wider environmental

consciousness and actions beyond the classroom (Mohammad Fahlevi et al., 2023).

Barriers and Future Implications

Identified barriers, including resource constraints and challenges in curriculum integration, prompt a discussion
on the need for greater institutional support and capacity building for educators. Furthermore, it emphasizes

the necessity of policy enhancements and ongoing support for sustainable education initiatives.

Call for Comprehensive Strategies

The synthesis of findings impels a call for comprehensive, integrated strategies that encompass innovative
pedagogical methodologies, increased community participation, and policy-level interventions to foster

sustainable behaviors among both students and local communities.

Potential for Further Research

Despite the strides made in understanding the impact of sustainability education, the discussion encourages
further research to delve into the longitudinal effects of these educational initiatives and to explore the long-

term sustainability of behavioral changes among participants.

The amalgamation of these insights from diverse research methodologies advocates for a robust and multi-
pronged approach to sustainability education, urging a collaborative effort between educators, policymakers,

and communities to promulgate sustainable living and environmental stewardship.

Conclusion

The exploration of innovative practices in sustainability education underscores the transformative potential of
educational initiatives in nurturing environmentally conscious citizens and instigating tangible actions towards
sustainability. The comprehensive examination of diverse pedagogical approaches and community engagement
initiatives unveils a tapestry of effective strategies and challenges within the realm of sustainability education.
The findings accentuate the remarkable efficacy of innovative pedagogical methodologies, showcasing their
influence in stimulating environmental awareness and fostering proactive measures among learners. From
hands-on experiences to interdisciplinary learning, these approaches prove instrumental in shaping the mindset

of the future generation, cultivating a sense of responsibility towards the environment.
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Moreover, the ripple effect observed within local communities demonstrates the spillover impact of
sustainability education initiatives beyond classroom settings. The participative engagement of communities
signifies the potential for broader environmental consciousness and actions, transcending educational

boundaries.

However, the discussion of barriers highlights the need for institutional support, policy enhancements, and
ongoing professional development for educators to further strengthen the impact of sustainability education.
Overcoming resource limitations and refining curriculum integration are critical steps to ensure the

sustainability of these initiatives.

In conclusion, the collective synthesis of these findings underscores the pivotal role of sustainability education
in shaping environmentally conscious citizens and fostering active measures towards sustainability. The
presented insights call for a concerted effort among educators, policymakers, and community leaders to
continue the evolution and integration of innovative pedagogical practices and community engagement
initiatives. Such a collaborative approach holds the promise of cultivating a generation committed to

sustainable living and environmental stewardship, vital for a harmonious coexistence with our planet.
Recommendations

The insights drawn from the exploration of innovative practices in sustainability education pave the way for a
set of recommendations designed to guide educational practitioners, policymakers, and community
stakeholders. These recommendations stem from a synthesis of diverse findings and aim to fortify the impact
of sustainability education initiatives and inspire a generation committed to environmental stewardship. The
subsequent recommendations advocate for strategic interventions and collaborative efforts, emphasizing the
critical role of policy enhancements, resource allocation, and community partnerships in cultivating

environmentally conscious citizens and fostering proactive measures towards sustainability.

Policy Enhancements: Encourage the development and implementation of policies at institutional and
governmental levels that support the integration of sustainability education into formal curricula. These policies

should encompass provisions for resource allocation, teacher training, and curriculum enrichment.

Professional Development: Invest in ongoing professional development programs for educators. These
programs should focus on equipping teachers with the necessary skills and knowledge to effectively integrate

sustainability principles into their teaching methods.

Community Partnerships: Foster collaborations between educational institutions, local communities, and
relevant stakeholders to strengthen the bridge between classroom learning and practical sustainability actions.
Engaging community partners can provide real-world contexts for learning and encourage environmental

stewardship.
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Resource Mobilization: Allocate sufficient resources, both financial and material, to support sustainability
education initiatives. This includes access to educational materials, tools, and technology, as well as funding

for educational programs.

Evaluation and Monitoring: Implement regular evaluations and monitoring mechanisms to assess the
effectiveness and impact of sustainability education initiatives. This data can inform continuous improvement

strategies and ensure the sustainability of the programs (Najla M. Alnaqgbi et al., 2023).

Student Empowerment: Empower students to take an active role in sustainability initiatives. Encourage their
participation in decision-making processes, environmental projects, and community-based activities to instill

a sense of ownership and responsibility towards sustainability.

Interdisciplinary Collaboration: Promote interdisciplinary collaborations within educational institutions to
foster a holistic approach to sustainability education. Integrating sustainability principles across various

subjects enhances students' understanding of interconnected environmental issues.

Public Awareness Campaigns: Develop public awareness campaigns to emphasize the importance of
sustainability education. Public outreach can highlight the significance of environmental awareness and inspire
collective action within the broader community.

Longitudinal Studies: Conduct longitudinal studies to understand the long-term impact of sustainability
education on students' behaviors and attitudes towards environmental sustainability. Longitudinal data will

provide insights into the lasting effects of educational interventions.

Global Collaboration: Encourage collaboration on sustainability education initiatives across borders.
International partnerships and knowledge sharing can enrich the diversity of approaches and solutions,

providing a global perspective on sustainability challenges.

These recommendations aim to guide educators, policymakers, and stakeholders toward enhancing
sustainability education initiatives, fostering a generation committed to environmental stewardship and

sustainable living.
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Abstract

Over the past few years, artificial intelligence has become a significant player across various industries. Its
applications are widespread and diverse, ranging from healthcare, deployed in disease diagnosis and drug
development, to transportation, used for autonomous vehicles and traffic management. The retail sector benefits
from artificial intelligence applications for recommendation systems and customer service, while the defence
industry employs it for intelligence analysis and security purposes. The potential of this technology is garnering
increasing attention within the education field. STEM (Science, Technology, Engineering, and Mathematics)
education is a vital approach that furnishes students with fundamental abilities to prepare for the future’s
innovative world. It fosters critical thinking, scientific creativity, problem-solving, and the ability to adapt to
technological advancements. A science, technology, engineering, and mathematics (STEM) education equips
students with the ability to proficiently analyze and tackle intricate problems, ultimately increasing their
competitiveness in the future business landscape. The integration of artificial intelligence in STEM education
has the potential to enhance its quality significantly. Artificial intelligence provides numerous advantages,
including personalized learning experiences for students, improved understanding of student learning
behaviours for educators, and automated assessment of STEM learning performance. In summary, the
incorporation of artificial intelligence in education is growing rapidly, and STEM education benefits from this

development.
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Introduction

As one of the latest products of developing technology, artificial intelligence is becoming more widespread
daily. Artificial intelligence, which has caused a revolution in social life, is being actively used in many fields,
from health to transportation, from the defence industry to trade, and from entertainment to banking (Acher,
2019; Handra & Sundram, 2023; Lau & Staccini, 2022; Miles & Walker, 2006; Ghandour, 2021; Zamora,
2019). Education is another critical area in using artificial intelligence effectively (Hwang et al., 2020; Ouyang
& Jiao, 2021; Roll & Wylie, 2016). Artificial intelligence is being used to support the teacher’s teaching
process, enhance the student’s learning process, and promote the transformation of the education system (Chen

et al., 2020).

Science, technology, engineering, and mathematics (STEM) education is critical in preparing students for an
innovative future (Hebebci, 2023; Hebebei & Usta, 2022). STEM education equips students with essential
skills for the 21st century, including scientific creativity, critical thinking, problem-solving, and technological
adaptability (Bybee, 2010; Contente & Galvao, 2022; Mutakinati et al., 2018; Singh, 2021; Wang, 2012).
STEM education needs to be integrated with modern technologies to enhance the adaptability of individuals to
technological advances. Among these current technologies, artificial intelligence is crucial for STEM

education.

STEM education aims to provide students with the essential skills needed to excel in an increasingly
competitive global environment (Banks & Barlexs, 2014). In order to compete on an international scale, nations
need capable individuals more than ever before (Wang, 2012). Hence, educational infrastructure and programs
must be tailored to meet this demand. For this purpose, educational resources and methods must be updated to
keep up with technological advances (Demir, 2019). Generative artificial intelligence has been recognized for
its strong potential to overcome the numerous obstacles in this field and, at the same time, improve STEM

education (Chen et al., 2020).

Artificial Intelligence in Education

The idea of artificial intelligence was first described by John McCarthy, Marvin L. Minsky, Nathaniel
Rochester, and Claude E. Shannon in a proposal letter submitted to the Dortmund Conference in 1956 (Arslan,
2020). Nevertheless, John McCarthy is recognized as the pioneer of the concept (Alpaydin, 2013). Initially
coined as the science and engineering behind the creation of intelligent machines (McCarthy, 2007), artificial
intelligence has since been identified as a means to enhance education by processing real-time data in a
personalized, adaptive, all-encompassing and stimulating manner (UNESCO, 2017). Figure 1 is an illustration

of the evolution of artificial intelligence over time.
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Figure 1. Timeline of Artificial Intelligence Development (OECD, 2019)

Artificial intelligence in education focuses on supporting instructors’ teaching process, enhancing students’
learning experience and promoting the education system’s development with this technology (Holmes et al.,
2019; Hwang et al., 2020). The rapid advancement of artificial intelligence technology has an impact on all
aspects of society, including the education system and the business world. The evolution of artificial
intelligence is rapidly changing the requirements and duties of the workforce. Countries must evaluate their
education and development plans in light of this change (Demir, 2019). The evolution of artificial intelligence
is rapidly changing the requirements and duties of the workforce. The evolution of artificial intelligence is
rapidly changing the requirements and duties of the workforce. Supporting lifelong learning and retraining

opportunities will help the workforce adapt and meet future demands.

The application of artificial intelligence in education has received considerable attention in recent years
(Hwang et al., 2020; Ouyang et al., 2022), but there are still discussions and concerns. Despite these debates,
Spector and Ma (2019) highlight a trend toward intelligent educational learning environments. Several Al-
supported applications, such as ChatGPT, have been extensively used by teachers and students for educational
purposes (Tasc1 & Celebi, 2020). However, the widespread application of Al-assisted educational technologies
has also been the source of issues such as ethical concerns, data security, and student privacy. As a result, using
artificial intelligence in the educational sector requires conscientious management and supervision. In this
regard, maintaining a balance between the potential of Al technology and ethical obligations will be crucial.

These debates are essential for the more efficient and sustainable use of Al technology in education.

Artificial Intelligence in STEM Education

Artificial intelligence and its remarkable effects are increasingly used in teaching, including STEM (Ouyang
et al., 2022; Linn et al., 2023). However, few studies have explored Al’s impact, integration challenges, and
implementation approaches in STEM education (Triplett, 2023; Zhai et al., 2023). According to Chng et al.
(20-23), this scenario points to critical research gaps. “While the potential for emerging technologies to

transform STEM education has been established, the feasibility of implementing these technologies in schools
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remains unclear.”” With the potential of artificial intelligence in mind, this limitation is expected to be overcome

soon.

Implementing artificial intelligence in STEM education provides substantial advantages to students and
instructors. However, the complex nature of STEM education and the lack of understanding of its nature by
specific population segments poses significant obstacles to this potential. Integrating artificial intelligence in
an educational environment where the true nature of STEM has not yet been understood seems unlikely. Thus,
the effective use of artificial intelligence in STEM education requires the consideration of complex social,
pedagogical, and environmental factors rather than implementing artificial intelligence technologies
(Krasovskiy, 2020; Xu & Ouyang, 2022). The main hurdle is in selecting and implementing artificial
intelligence technologies in STEM education (Castafieda & Selwyn, 2018).

Artificial intelligence, a technology that emulates human cognitive behaviour, holds enormous potential to
address some of the most vexing issues in STEM education (Zhai, 2021). The main goal of using artificial
intelligence in STEM education is to improve the quality of teaching and learning in the STEM fields (Hwang
et al., 2020). Implementing artificial intelligence technology in STEM education provides benefits such as
personalized and adaptable learning opportunities, facilitating teachers’ understanding of students’ learning
behaviours, and automatically assessing STEM learning outcomes (Alabdulhadi & Faisal, 2021; Walker et al.,
2014).

One of the significant benefits artificial intelligence provides is the development of a proficient STEM
education system. In this regard, educators can utilize artificial intelligence assistance (Zhai et al., 2023) to
understand students better, provide tailored learning experiences, and effectively track student progress.
Artificial intelligence applications, especially in big data analytics and the analysis of student behaviour, serve
as an essential tool for identifying the needs of students and tailoring educational programs accordingly.
Consequently, artificial intelligence enables more efficient, student-centred STEM education, resulting in

better student outcomes.

Conclusion

Research on the use of artificial intelligence in STEM education is still limited. However, it is expected to gain
momentum and importance in the literature rapidly. In summary, artificial intelligence presents a significant
potential for advancing STEM education through factors such as personalized learning, speed, progress
monitoring, and consistent support from the teacher, which will ultimately result in a more efficient and
effective educational experience. In this way, students will receive an enhanced STEM education, while
teachers will gain a better understanding and direction of their students. Artificial intelligence is expected to

play a critical role as one of the cornerstones of future STEM education.
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Abstract

Support from environmental situations that support the process of learning English is one of the important
factors that influence the success of learning English, especially speaking skills. In many ways this condition
cannot be realized in learning English in class-based formal schools. The purpose of this study was to gain an
in-depth understanding of the English conversation learning process in boarding school-based junior high
schools. This research is qualitative research using the ethnographic method of the Spradley model with a
purposive technique sampling. This research was conducted in September 2021 up to September 2022. Data
collection was carried out through direct participation in research settings by conducting interviews, direct
observation, documentation studies and field notes. The results of this study indicate that (1) The general
objective of learning English at SMP Budi Luhur Boarding School is for students to be able to communicate in
English. The specific goal is for students to master language skills, especially conversation in English. (2) The
strategies used by students in learning English are cognitive strategies, metacognitive strategies, social
strategies and resource management strategies. The methods used at Budi Luhur Boarding School Middle
School are the direct method, the grammar-translation method, the reading method, the listening method and
the communicative method. (3) The English language learning curriculum at Budi Luhur Boarding School
Middle School is the government curriculum, and the Budi Luhur Middle School curriculum own boarding
school. The curriculum and syllabus for learning English used at SMP Budi Luhur Boarding School use a

separate curriculum (separated curriculum).
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Introduction

The environment is one of the factors supporting the success of an educational process. This has also changed
the development of the education system in the world and in Indonesia in particular. The education system is a
strategy or method used in the teaching and learning process to achieve goals so that students can actively
develop the potential within themselves (Andran, 2014). This change can be seen from the changes in the
education system which consists of learning, teaching, curriculum, learner development, learning methods,

learning tools, facilities and infrastructure and graduate competencies from time to time.

Learning English as a foreign language, especially in speaking skills, is not only done in formal classroom-
based learning, but to maximize the success of English learning can be done by doing habits carried out in the

school environment more specifically in boarding schools.

The word learning is a process carried out by humans to gain a variety of abilities (competencies), skills (skills),
and attitudes (attitudes), which are acquired gradually and continuously from infancy to old age through a
series of lifelong learning processes.... As used today, learning must be viewed from two perspectives. One
perspective considers learning as a process or activity. Then, the other point of view emphasizes learning as an
outcome or product. Meanwhile, teaching is an activity designed to produce changes in learners (students) to
provide encouragement, assistance, and direction for certain changes. Littlewood (1984) states that language

learning is a natural response to communication needs (both productive and receptive).

In general, speaking means communicating ideas, feelings, emotions, imagination, or facts in the context of a
particular situation, involving knowledge. Knowledge is required as material for speaking. Apart from the
experience of hearing or seeing, most knowledge is gained from reading. In junior high school students,
learning English conversation which is a foreign language requires a variety of methods so that students can

receive the material provided by the teacher, especially class-based conversation learning cannot be optimal.

In boarding-based schools, the curriculum and methods of learning conversation use a collaboration between
the national curriculum and a special curriculum, hoping that this collaboration can achieve optimal results,
but boarding-based schools cannot practice speaking English because it is a foreign language and not a first

language (L1).
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Although there have been various innovations or efforts made in education, teachers still use the old way of
learning such as the lecture method and only use books as learning resources and learning activities rarely
involve them actively and they only rely on explanations or reading books themselves, so students have

difficulty understanding the lessons given, especially English lessons and it has an impact on the results.

Boarding schools also accommodate students from various backgrounds with a high level of heterogeneity,
students come from various regions with very diverse social backgrounds, cultures, inclinations and academic
abilities. This condition is very conducive to building national insight and students are accustomed to
interacting with their different friends so that it is very good for training children's wisdom and appreciating
plurality. Especially in English learning, it will be more effective by doing habituation in speaking both in the

classroom and outside the classroom.

Boarding life is designed to encourage the growth of a spirit of togetherness, independence and mastery of
concrete life-skills. Through boarding life, students are trained to build discipline, have a sense of responsibility
and the ability to manage time, organize themselves, and develop leadership traits and a spirit of caring for
others and the environment. Older students are trained to take part in mentoring younger students, organizing

schedules together and arranging weekend activities.

Parents who intend to send their children to Boarding School with a variety of considerations / reasons, namely
a conditioned environment so that there are no worries for parents with their children's socialization, children's
socialization is monitored with the assistance and guidance of Pamong teachers in the dormitory, Dormitory
Companion teachers who are always standby conditioning students in the dormitory. One behavior that is not
found in public schools is the association between men and women. At the Boarding School, boys and girls are

separated. In addition, it is not allowed to shake hands between the two if it is not mughrim.

In addition to getting general knowledge like in public schools, students who go to Boarding School are also
given the same religious knowledge as boarding school children. So by going to Boarding School, you will get
two sciences at once, namely the science of the world and the akherat. The education curriculum in boarding
schools is designed effectively so that students in the dormitory can absorb lessons properly and correctly,
especially in learning English at Boarding-based Junior High Schools. This study took a sample at a Boarding-
based Junior High School located in East Lampung Regency, namely Budi Luhur Boarding School Pasir Sakti

Junior High School, East Lampung Indonesia.

Method

The principal approach to language pedagogy, it is clear from the previous sketch that a competent teacher is
characterized by the ability to think about the number of methodological options adapted to a particular class
and context. Language teaching methodology is a rational theory that underlies whatever is done in the

classroom. The actual approach describes some of what is presented in books, issues, findings, conclusions,
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and principles of language learning and teaching. The principles are that motivation from within is the main
impetus for learning, eligibility is at a high level, retrieval behavior, language and culture are intertwined,
students successfully invest strategies in learning and self-confidence is an important start for success.
Understanding these principles is the basis for making curriculum plans, learning designs, and learning

techniques and activities.

Pedagogical approaches form a fixed set of principles that are immutable, a dynamic composition of energy
that also changes or should change with the experience gained in teaching and learning itself. What ways of
understanding language learning-what makes learning succeed and fail, may be stable across months and years,
but satisfying. The interplay between approach and classroom practice is the key to dynamic teaching note this
cyclical example. The relationship between language and culture as described above is an important factor in
foreign language learning, potentially, there is a basis to one's approach to language teaching, how that basis
interacts with the following illustrates how techniques are generated in the form of divisions according to this

principle.

Along with the functional approach used in the language learning curriculum, this approach views language as
a social phenomenon by showing language use based on social context. Certain social contexts require
linguistic forms or choices that can account for the real-world experiences in which the language is used.
Different social contexts require different forms of language. The functional approach based on systemic
functional linguistics suggests that language is explained and explains context. There is no language formation
without context. In contrast to other approaches that emphasize the formality of form without any connection

to context.

An important consideration in English language learning is the role of approaches to language use based on
meaningfulness. Meaningfulness is the goal of learning based on the functional approach. In line with this
functional approach, knowledge of the linguistic concepts underlying the birth of any language learning
approach is very important. An approach will experience the fate of 'suspended animation' and is powerless to
teach learners to have language skills if the approach applied is not supported by theoretical concepts. There
will be paradoxical academic activities in such a learning model. For example, teachers conduct learning
activities with curriculum A, but the underlying linguistic concepts are still linguistic concepts B or C which
are less relevant in contextual teaching. The learning model will not be maximally powerful, because the
linguistic concept underlying the curriculum does not influence the teacher's behavior in developing teaching

materials.

This type of research is qualitative, which is conducted in the field (field research). Qualitative research is a
systematic and subjective approach used to explain life experiences and give meaning to them. This research
was conducted using an ethnographic research design. Ethnography is the work of describing a culture. Its
main purpose is to understand a way of life from the point of view of the natives. Spradley (1979, p.5) says
that the core of ethnography is an attempt to pay attention to the meanings of the actions of the events that

happen to the people we want to understand. Iskandar (2008, p.208) says that in order to understand and
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describe culture from this perspective, a researcher must think about events or phenomena in the way he or she
thinks. An ethnographic researcher must explain human behavior by describing what he knows, which makes

him able to behave in accordance with the general behavior of the community under study.

Results

Based on observations, interviews, and analysis of various written documents in this chapter the researcher
will explain the research findings and data found in learning English conversation at boarding schools using a
pedagogical ethnographic approach. To facilitate the description of the research findings, previously the data
will be described in the form of an overview of the research setting relating to the profile of English language
learning, vision, and mission goals, learning facilities and infrastructure, social interaction and extracurricular
activities. In the research findings, the results of the research related to the findings of domain analysis, the
results of taxonomic analysis, the results of componential findings and the findings of cultural analysis will be
described.

This research was conducted at Budi Luhur Boarding School, located at Jalan Lintas Timur Sumatera,
Mulyosari Village, Pasir Sakti District, East Lampung Regency, Lampung Province, Indonesia. In the initial
study, literature study and setting selection were conducted. The literature study was conducted to trace the
theoretical constructs related to the value of school culture as a provision for designing research that will be

developed further.

Because the approach and method used in this research is a qualitative approach with ethnographic methods,
the discussion of the results of this research is based on qualitative analysis with ethnographic methods, namely
the discussion of research results that follow the elements that are closely related to English learning and
acquisition found in Budi Luhur Boarding School Junior High School Lampung Timur which include: 1)
English learning objectives; 2) English learning materials; 3) English learning strategies and methods; 4)
English learning curriculum and syllabus; 5) English learning and acquisition activities; 6) the role of teachers
and students in English learning; and 7) English learning assessment system at Budi Luhur Boarding School

East Lampung.

The above objectives for English language learning at SMP Budi Luhur Boarding School Lampung Timur
show that these objectives are born and sourced from the elaboration of the criteria for learning objectives,
namely:
1. English learning objectives must be in accordance with the concept of Islamic knowledge.
2. The objectives must be in accordance with the social environment where the learning process is
carried out.

3. Objectives should be in accordance with the latest pedagogical rules in language learning.
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Discussion

In addition to the general objectives, the School also formulates specific objectives. These specific objectives
are outlined in relation to the four language skills namely maharat al-istima', maharat al- gira'ah, maharat al-
kalam and maharat al-kitabah. Specific objectives of Listening skills (maharatul istima') include the ability of
students to understand and respond to oral information obtained either conversations, announcements, lectures,
muhadatsah and others. In speaking skills (maharatul kalam) includes the ability of students to understand and
express information, ideas and their intentions and the meaning of words in oral communication in accordance

with proper grammar and pronunciation.

Fatimah Abdul Aziz Usman said that language learning is for the purpose of direct practice. Learning a
language is not just to understand but to be proficient and able to communicate. Learning language is to enable
the language itself, learning language is to learn the consensual between rules and content and learning
language is to integrate between language skills. According to him, if the above methods are practiced by

language teachers, the problems in language learning will be minimized.

Based on interviews with ustadz/ah and students of SMP Budi Luhur Boarding School regarding the students'
English learning strategies, the researchers found that the learning strategies of the students of SMP Budi Luhur
Boarding School Lampung Timur are divided into four categories:

1. cognitive strategies, which are strategies related to the students' thinking power in processing
materials or learning materials. For example, students correct their own language mistakes, use sign
language, practice the pronunciation of English words with the correct accent and intonation, write in
a notebook, read from the blackboard, stare at learning media, compare new things with what is
already known before both from the mother tongue and English, organize information.

2. Metacognitive strategies, namely all santri behaviors related to their tactics or ways of dealing with
and managing learning materials or materials, for example focusing their attention, planning and
structuring learning activities, monitoring self-development, evaluating the teaching and learning
process, all of this must come from and be done by santri.

3. Social strategies, namely the cooperation of santri with their friends in achieving learning goals, for
example speaking English with their classmates or roommates, helping friends in accordance with
teaching and learning activities, group work, speaking with native speakers, giving praise to friends,

correcting friends' work.
Conclusion

Based on the description and analysis as well as theoretical studies as contained in this study, in this section
the researcher will present some conclusions regarding the learning of English Conversation at SMP Budi

Luhur Boarding School Pasir Sakti East Lampung based on its components, namely learning objectives,
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learning materials, strategies and methods, curriculum and syllabus, learning and acquisition activities, the role

of teachers and students and the assessment system.

The main purpose of learning English Conversation at SMP Budi Luhur Boarding School Pasir Sakti East
Lampung is that santri must be able to communicate in English both in daily relationships and to explore
religious knowledge and respond to scientific developments. This is reflected in their daily activities when they
are in the boarding school environment and outside the boarding school where they are required to use English
in their daily communication if the boarding school system requires English that week. This communicative
goal is in line with the communicative theory which says that the purpose of learning a language is to develop

the learner's competence in the language.

Recommendations

English language learning at SMP Budi Luhur Boarding School Pasir Sakti Lampung Timur is conducive, not
only because it is an educational institution that provides 24-hour learning, but also because it is strategically
located on Jalan Lintas Timur Sumatera Lampung Indonesia. Therefore, the researcher recommends several
things:

I. The government of Lampung Province, especially Lampung Timur Regency, should pay more
attention to the needs of pesantren in developing their English language learning by providing
assistance in the form of complete facilities and infrastructure for the language laboratory of SMP
Budi Luhur Boarding School Pasir Sakti Lampung Timur because this pesantren has also
contributed a lot to the Lampung Provincial government, especially in providing human resources
who will be sent to participate in competitions such as O2sn (Olah raga dan Seni Pelajar) and
others on behalf of delegates from Lampung Province.

2. To the English teachers, they should be an example for the students in everything, especially to
always communicate in English to their students whenever and wherever they are. And teachers
should continue to develop their syllabus and English learning tools for communicative learning
purposes.

3. To the students of SMP Budi Luhur Boarding School Pasir Sakti Lampung Timur Lampung
Indonesia, they should always practice their English in communicating both in the context of
learning, acquisition and in unofficial contexts so that the objectives of English language learning
can be realized.

4. To the parents or guardians of the students of SMP Budi Luhur Boarding School Pasir Sakti
Lampung Timur Lampung Indonesia, they should also play a role in realizing the success of their
children's education in the pesantren by visiting and providing taushiyah for their children, not
releasing and leaving their children's education entirely to the boarding school while they
relinquish their responsibilities as parents.

5. all boarding school junior high school English syllabus and curriculum in this research can be

applied to boarding schools around the world, especially in Muslim-based countries.
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Abstract

The main argument within this paper is that we might think about design approaches that enable ways of
addressing indetermination as means of creation. Further to a theoretical framing we try to contextualize and
to conceive very simple experimental pieces that might enable us to reflect on outcomes that are driven by
intensive rather than extensive design strategies. We put forward a concept of atmosphere that structures a
framework that might enable valid and fruitful pragmatic explorations and reflections in design. On the overall
we try to make contributions to the research of possible relations between the extensive and the intensive
qualities and approaches to design. By doing so, we also endeavor to establish possible connections between

body and the designed object.
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Introduction

First of all we would like to clarify that this paper intends to be mainly a reflection and in that sense it does not
propose to present in itself any methodological approach or recommendation in the design process. But we do
think that the questions raised in the context of this study are relevant in the sense that they might allow to

question some constraints that we identify in contemporary design practice.
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So, we then question forms of thinking that might escape static and purely formalistic project methodologies.
We try to contribute on alternative ways of thinking design that are contrasting to pure Cartesian, extensive and
quantitative approaches. And we try to balance a theoretical course of investigation with an operative and
pragmatic side constituted by two very simple case studies. We focus on two experimental pieces that result

from an intuitive and intensive approach to design. So, and on the overall, we put forward the question:

Is it possible to think about indetermination, of form, of an extensive character, as a methodology of

creation in itself?

In our contemporary approximations to thinking about design we frequently strive in project methodologies
that are charged with intentions. Intentions relevant to a certain project and perhaps, in that sense, even all the
intentions that compose us as designers. These might be materialized by the ideas and facts that we bring into
each project in factual, extensive terms. But they might also represent hidden instincts that we carry with us on

subjective and unconscious levels, as intensive qualities.

Contemporary design displays a certain obsession with precision in the processes of thinking that we argue,
are oriented towards extensive and quantitative qualities. Also, we live in a world where extensive capacities
dominate our main overall thinking. We argue that these properties have led in some cases into a sterile project
world, where our body and its capacities for referencing intensive, intuitive and direct capacities have been
underestimated or almost completely replaced by methodologies that stem from the almost absolute infinite
possibilities of precision — but at a very steep price. The cost of an almost total disconnection from the body —

from our own body, where sensation and thought coalesce as one.

Figure 1, 2. Concept drawing of object A and B

A clear example would be the way that almost everything we do is mediated digitally. We think that this almost
total disconnection from the body produces an overall disconnection from sensation and generates an approach

to project thinking that is deeply related to quantitative, practical and extensive properties. Further to design
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capabilities in extension, one might think of an active effort of relieving — at least as an exercise -, of a total
control inherent to an extensive approach to design. To let go of a deterministic approximation to the design
project, and thus to enable a certain space for indetermination. In that sense, of allowing the intuitive, despite
the ever present rational. This approximation to design might acknowledge on the one side, a sense of absence
of extensive values, and on the other, the allowance for spaces, objects and relations that are fluid, and that

escape absolute organization — the ever-present search for the “striated”, for a “Cartesian” grid.

By doing so this process might surprise the actual designer. The connection between designer and the
exploratory design process — further to the rational and extensive — brings to mind the notion of “primitive
present”’, we argue. This concept from philosopher Hermann Schmitz associates the experience of the self with
the scope of the here and now — which he names “primitive present”. Schmitz addresses the dogma of
hegemonic systems of thought as the “interior world dogma”. 1t posits the possibility to advance it with a
“system of thought that is anchored more deeply in the human experience of life than the existing one.” (Kazig,
2016) This connection to the here and now and to experience, brings us closer, we also argue, to a connection
to the body and to sensation itself, as a way to surpass a primacy of rationality. We might be looking here also
for an acknowledgment of what Gilles Deleuze and Felix Guattari designated as the “smooth” and the
“striated”. (Deleuze & Guattari, 1987) We find the “striated” as a way of thinking human tendency for the
orthogonal, for the grid that sustains our primordial need for order and reason, as we face the world. This is a
search that reached its pinnacle with modernism, we argue. On the other hand, “smooth” space refers to nature

prior to human intervention.

We might correlate and find a connection here between the rational and the intuitive. And also as a possibility
of fulfillment between thinking design as connected concurrently to the “smooth” and to the “striated”. In
general, and in the very humble scope of this study, we try mainly to address two objectives in the form of two
possibilities and intentions:
o A “minimum” of design, in the sense of a minimum of parametrization of the project in extensive
values.
o A “maximum” of letting actions happen within a certain context of chance. These might provide a
connection to the “smooth” rather than the “striated”. To the intuitive and intensive, beyond the

extensive and, in that sense, to a process that is less controlled by its author.

Case Studies

As we observe on Figure 1 and 2, we attempt to question the issues raised theoretically in this paper by means
of two concepts for two formalizations. These are formalizations of what we might define as potentials of
“indetermination” - or of choice as possibility of design. The two objects were experimentally materialized in
concrete. One of them was thought tentatively from exterior to interior, and the other as the inverse. As we can
observe on both Figures 1, 2, 3 and 4, our initial vague parameters only attempt to express guidelines and initial

ideas, and not to formalise the objects in an extensive overall sense.
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Figure 3, 4. Object A and object B

On piece A, we try to think an object in which the interior is indeterminate, framed within a determined
envelope — the shape of a cube. On piece B the object is built from the outside to the inside. Each of them
represents an effort to engage with in determination rather than with extensive parameters — as a possible
process for project development. Figure 1 and 2 conceptual sketches show that, obviously, in the beginning of
a project there must always be some level of intentions — otherwise we would face total emptiness. But these
are in a sense an instinct — a drive. We think of these as primary bases for thought; for the condition and
character that precedes an extensive definition proper. We consider each piece as a possibility of addressing
absence in the definition of a material piece. And in doing so, both objects become more a function of an

intention and less the result of an overall determined and extensive blueprint.

Discussion

We think it is fundamental to link our study to the concept of somaesthetic. As Hook (2018) points out,
“Shusterman wants to ground our understanding of aesthetics even more firmly in the rich soil our bodies
offer.”” Also, according to Hook (2018), “Instead of engaging with beauty, he (Shusterman) turned back to the
original meaning of aesthetic: sensory perception.” In this sense, we argue that these piece — and the overall
thinking we address -, arise from an idea linked less to a search for what is not necessarily “pretty or special,
but ordinary or even disturbing and unpleasant.” (Hook, 2018) More linked to a concept of aesthetic as sensory

perception — as a spontaneous condition.

Our main focus on these pieces lies in finding ways of expressing in some way what lies “in between” - that
which is in between the extensive and its absence. Which is less a result of reflective thought and comes rather
from the emergence of an intuitive or intensive framework. More connected to chance and to possible
unconscious intentions than to the formal, pragmatic or the programmatic. In both pieces, the rational line — of

modernism, as we argue ahead -, exists only as a frame, but ultimately does not condition the final form.
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The main point in both pieces is the way they become a certain function of a certain ambiguity. This process is
mediated by the designer in the way both interact during the actual construction. So, we argue that in these
pieces we endeavour to formalise in some way, a certain absence of design. The main “project” is, we might
say, to create an envelope to allow hidden intentions to metamorphose into the visible. To create an embodiment
for unconscious intentions to be formalised. This done by the agency of the designer — through his hands and

by his sensory perception, as he builds them physically.

The Hand and the Body

One of the factors that we consider relevant in the scope of this study is the possibility it addresses of a
reconnection between body and project. Our argument is that the existence of the body — our body -, enables
the capacity of establishing connections that are not necessarily denoted in extensive terms. The body enables
sensation and sensory perception as the mediation and connection between the body and projectual thinking.

On the other hand, it enables the construction of the object itself.

Figure 5, 6, 7. Object A

We consider this as a relevant condition for the existence of a reconnection to a certain intuition in design. Such
connection enables the formalization of what is indeterminate in character and might be considered analog, or
intensive, into what is extensive, and so capable of being formalized as mensurable and eventually expressed
and treated by digital means. There might then be a bridge between the lack of direct sense-making to
something materialized. The incoherent and ambiguous becomes substantiated to the extent that is embodied.
So, we believe we do need a body as it enables the intuitive into something with a character in extension. We

argue that it allows to literally induce the invisible to become apparent.

Inside to Outside

In the case of object,A, we think it represents the possibility of a project being constructed from the inside to

the outside. There is a container which acknowledges a rational attitude. This is the minimum structure, the
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envelope that then enables a shape to be generated on its inside. The developed interior shape underlines the
very nature of a lack of an extensive design and an emphasis on what is generated. This is a process where
shapes flow and grow by means of a temporary interior morphological structure that is placed by the hand of
the author and as soon as the concrete stabilises is removed. The hands of the designer, by means of chance of

trial and error, are the main driver to reveal the final shape.
Outside to Inside

In this case of object B, the development of the piece comes from the outside to the inside, and the interference
of the designer is minimal as well. There is once again a rational side to the piece — the plane that cuts through
its middle —, and allows its actual physical construction. But what is brought forward by the lack of mediation
from the designer is an object that despite being constricted to an overall shape, assumes a boundary that is
non linear. So, this second object once again represents an interaction that is only possible and enabled by the
existence of a hand that touches and provides shape, driven by a body and mind working and being effective

as a whole. The sphere here constitutes also a complement of sorts to the also previous primordial cube.

Figure 8, 9. Object B

Approximations and Consequences

Both pieces propose in determination as a possible approximation to form. At least in part, as total non-
interference would be impossible in this sort of outset and material conditions. So, we have a structure where
the designer obviously interferes, but tries to keep that intrusion to a minimum. The design of one of the
boundaries that defines the piece — interior or exterior — is the main focus. These are two very simple and
unassuming exercises that serve mainly as possibilities to illustrate our argumentation. So, we think we were
able to accomplish two main points, within the overall exercise:

1. A disassociating from form as sole design purpose,

2. An effort to search for a connection to the body and eventually to sensation proper.
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Conclusions

Harry Frances Mallgrave refers that the dichotomy between body and mind has always been a staple of western
thinking. But there were nonconformists such as in Eastern philosophies built on monistic beliefs, and even in
early Western thought with Pythagoras and Hippocrates, which theorized a more unified view of our coupling
with the world. (Mallgrave, 2013) Further to Mallgrave’s articulation we think that the approach we propose
in this paper endorses and tries — in its humble capacity surely — to propose a less dualistic view of mind and
body. The approximation that we find in somaesthetics also conducts us to a world where a possible

reconnection between the rational and the intuitive, is of relevance in our field of design.

Mind, Body, Intensive and Extensive

We think that in this paper we address the importance of a possible reconnection to the body in the practice of
design. It is this operative proximity that we argue might help surpass methodologies that are reliant on a focus
on all things digital and disconnected from the body. Deep down we also believe that this approach might
further enable a counterpart to the hegemony of the rectilinear and orthogonal of “striation” — and from
“modernity's straight line” as Tim Ingold (2016) defines it. We might also add that the modern movement —

particularly in architecture — has taken this thinking into a hegemonic stature.

Furthermore, we argue that the prevalence of the extensive and the digital in contemporary culture, has given
the final blow on a more intuitive, holistic and intensive design thinking — and one where we might find that
body and mind can be expressed at the same level. So, in a sense, also going back to Heidegger’s thinking, we
argue that a certain idea of “Dasein”, of “being-in-the-world”, is important, as it refers to a sense of body,
mind and the world that surround us, taken and becoming just one. (Mallgrave, 2013) This takes us back to a
holistic approach and to the field of soma design (H66k, 2018). This sort of construction promotes and
establishes connections to an understanding based on a sensation driven subjective approach. This connection
between body and thinking would, in our argumentation, allow a liberation from a worldview so dichotomic

betwee mind and body — between intensive and extensive, or between rationality and intuition.

And it might takes us closer to a world more focused on Spinoza than Descartes, as Antonio Damasio refers.
(2003) Neurologists such as him and Ian McGilchrist (Damasio 2003, McGilchrist 2019) argue that the actual
capacity for thinking is deeply connected — or even only possible -, due of its total dependency on our specific

and individual body. Mind and body — cognition and intuition — are, and can only exist, as one entity.

The Possibility of an Operative Medium

On the other hand, how might this world-vision be translated into the design world is a relevant question we

try to postulate. We argue that this might be possible by taking into account forms of thinking that surpass the

linear and the rational. One way of addressing this might be through the concept of the creation of atmospheres,

264 | Proceedings Book



_ O rste International Conference on Academic Studies in Technology and Education

such as thinkers like Griffero (2016) and B6hme (2017) conjecture, and as we try to define them. We think of
atmospheres as profoundly connected to the dichotomy that Gilles Deleuze (1981) established with his attempt
of escape from figuration by what he defines as the “Figure”. Atmospheres might allow us to think about
design on a different perspective from a linear, rational, and extensive decision led thinking. And in that sense,
less connected to figuration proper, and more to an idea of “Figure”. Authors such as Peter Zumthor
incorporate the notion of atmosphere into their project practice. Such procedures enable the prevalence of a
sense of whole, made possible by an intensive mindset in which the practical design demeanor becomes an
“accomplice” to the whole. The project itself becomes an entity “greater” and more relevant than the actual
sum of the distinct, “discrete” project elements. In that sense, we might also reconsider Deleuze’s exact
definition of the notion of “Figure”. The French philosopher refers how Paul Cezanne supposedly gave a
simple name to such search for the “Figure” — he designated it simply as sensation. (Deleuze, 1981) And that
is precisely where we might take our stand globally on this paper — arguing for the possibility and capability
of design reaching deeper connections on the operative dialogue between sensation and thinking. In this sense,

and globally, a possibility of integration of intuition with a critical and rational approach.
Reflections on the Possibilities of Atmospheres as Operative Design Tools

In this paper in particular, the empirical and tentative path we took led us to conceive two objects where the
elements of chance, the behavior of their particular material constituents, the force of gravity, the given
constrictions and a minimum interference from the author, played the major roles. Obviously, we don’t intend
to provide clues for any particular methodology - we rather just hope that in their innocence and simplicity,
these pieces might attempt to show us possible reflections from the results achieved. And in that sense,
reflections that might enable process and method assessments. So, we argue that a connection of sensation with

the rational design side might facilitate creation through an atmospheric approach.

By atmosphere we thus designate the possibility of accomplishing an approach to thinking design where the
body is imperative and central, as it enables this deep connection between reason and sensation. In this manner,
atmospheres become more than purely aesthetic approaches — they become forms of cognition within the design

project.

We argue that this approach might enable the development and affirmation of a design practice that might be
bigger than the sum of its parts. And by doing so, by integrating the reflective with the intuitive, we just might

be able to travel the less taken path in the creative field that constitutes design.
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Abstract

This article reviews the logistics of a course unit on dialectical variation within a culture and education ESOL
course intended to foster elementary-education teacher candidates’ expertise regarding language variation writ
large and dialectical variation in the United States more specifically while also increasing their understanding
of issues surrounding cultural attitudes and stereotypes associated with speakers of these linguistic varieties.
The article begins with an overview of the activities and resources that comprised the course unit and an
exploration of the reasoning behind their selection and implementation. The article then provides contextual
information with respect to an exploratory study designed to investigate students’ perceptions of the strengths
and weaknesses of various aspects of the course unit. Data for the study were collected via a mixed-methods
post-course questionnaire which were subsequently analyzed via descriptive statistics and content analysis.
Preliminary findings suggest that the course unit contributed to participants’ emerging understanding of the
nature of dialectical variation and supported them in adopting a more positive outlook with regards to the

linguistic/dialectical varieties of their future students.
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Introduction

Curzan & Adams (2012) perceive language as “...a conventional system of signs that allows for the creative

communication of meaning” (p. 8). Although people commonly employ language in their everyday lives to
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perform a variety of communicative and social functions, they are often not aware of the ways in which they
utilize language, nor are they frequently conscious of the reasons behind their language use. To that end, one
of the aims of language awareness is to articulate and advance our understanding concerning these phenomena.
According to Fairclough (1992), language awareness is "...conscious attention to properties of language and
language use as an element of language education” (p. 1). One could conceivably contend that educators
primarily should develop their conscious understanding of how language works in a general sense for their
own edification and to promote this knowledge amongst their students. Teachers should additionally concern
themselves with the inherent conceptual and political nature of language use, one of the essential goals of
critical language awareness, which Fairclough (1992) conceptualizes as “how language conventions and
language practices are invested with power relations and ideological processes which people are often unaware
of” (p. 7). Thus, critical language awareness can be seen as an essential part of teacher training in order to ready
future educators for the linguistic diversity they will encounter in their classrooms while simultaneously
assisting them in appreciating and valuing the linguistic funds of knowledge (Gonzalez et al., 2005) of their

students.

Theoretical Framework

Janks et al. (2017), outlines several principles with regards to the nature of language that helped shape the
course unit that formed the basis of the current study. First, in contrast to a common perception that language
is an objective and unbiased phenomenon, language is not a neutral tool for communication but is everywhere
implicated in the ways we read and write the world, the ways in which knowledge is produced and legitimated,

and the ways in which a human subject is constructed as a complex set of identities... (p. 186).

This quote highlights a number of important aspects concerning the concept of language. First, language is
subject to the attitudes, ideologies, and prejudices of others and consequently is a subjective and inherent biased
construct. Second, language is inextricably intertwined with how we utilize language to not only communicate
with others but also to “be” in the world; language is thus tightly connected with our individuality and who we

are along with our conduct and demeanor in social interactions.

Second, certain varieties of a given language are typically conceptualized as superior/inferior to others; in most
cases, the standard variety is seen as the proverbial gold standard to which all other varieties are compared,
and these non-standard varieties are commonly believed to be “incorrect”, “ungrammatical”, etc. Thus, the
standard variety is frequently seen as possessing positive attributes, while other varieties are generally
visualized in a negative light. While these associations with different varieties of a language may seem natural
and normal, Janks et al. (2017) contend that “what sets these varieties apart is their social status, not any
inherent linguistic superiority or inferiority” (p. 187). In other words, any vernacular of a particular language
is not fundamentally “better” than another, but that such judgments are based on society’s beliefs and

perceptions of these language varieties. Additionally, Janks et al. (2017) argue that “what is appropriate [in

language] is decided by social norms, which are...inevitably the naturalized cultural practices of social élites”
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(p- 187), meaning that the varieties of a specific language utilized by people from higher socioeconomic classes
along with those people with substantial power and authority are often taken as the standard. Ultimately, Janks
etal. (2017) assert that “language is both a site and a stake for a more humane and just world” (p. 190), meaning
that language is one of the essential locations where issues of diversity, equity and inclusion converge and is

also an ideal tool for remedying many of the education, political, and social ills currently plaguing our society.

Lippi-Green (2012) highlights five “facts of life” or tenets that explain the nature and inherent characteristics
of language which can apply equally well to language varieties. First, language is a living, breathing organism
that must adapt to the ever-changing realities of the world; just as with standard versions of a given language,
all language varieties change and evolve over time depending on various historical and situational factors.
Second, all languages have the ability to express an infinite number of ideas, as do all language varieties,
although each variety does so in its own unique way. Third, the linguistic accuracy of a given person’s utterance
does not necessarily correlate with the effectiveness with which they convey meaning through language,
meaning that, just as with standard versions of a given language, the grammatical and linguistic choices made
by speakers of a specific language variety when verbally interacting with others does not typically detract from
the communicative effectiveness of the message they wish to convey. Fourth, the ways in which people verbally
socialize with others through spoken language often vary extensively from the manner in which they impart
meaning through writing, which also holds for language varieties in that the spoken version of a particular
language variety can diverge significantly from its written version. Finally, change is a natural and organic
feature of language, and just as languages change due to political and social circumstances, so too do language

varieties.

Hinkel (2018) highlights two overarching views of language variation that also concern language varieties.
People who subscribe to a prescriptive view ordinarily make value judgments concerning a given person’s use
of language in a particular context. Prescriptivists essentially regard the standard variety of a language as the
“correct” form of that language and recognize other varieties of the language as “incorrect”, “ungrammatical”,
“wrong”, etc. In contrast, individuals subscribing to a descriptive view contend that no variety of a language is
inherently superior or inferior to any other variety. Linguists adopting this perspective are typically attempting
to document and understand the ways in which a given speech community utilizes language to accomplish
various social and communicative purposes without regard to the perceived grammatical (in)accuracy of their
language production. Thus, in regards to language variation, someone who accepts the prescriptivist stance
believes in the inherent superiority of the standard variety of a language and the inferiority of other varieties
of the language, while a person endorsing the descriptive position embraces linguistic diversity by appreciating
and valuing all varieties of the language. Therefore, the goal of this exploratory study was to advance pre-
service teachers’ understanding of the nature of dialects and challenge traditional notions commonly held about

language variation.

Wolfram and Schilling (2016) explain that a dialect is “a variety of a language associated with a particular
regional or social group” (p. 357). Although dialects commonly vary geographically (e.g., a person from the

southeastern United States does not speak the same way as someone from the northeastern part of the country),
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dialectical variation can be due to a number of sociocultural variables, including (but not limited to) race,
ethnicity, class, gender, sexual orientation, age, etc. along with the intersections of these variables (i.e., a Black
gay young man may from a lower socioeconomic status may speak differently from a cisgender White man
from a higher socioeconomic status). With regards to dialectical variation, Wolfram and Schilling (2016)
concur with the arguments presented above and demonstrate how these notions specifically apply to dialects.
For example, “...dialects are not deviant forms of language, but simply different systems, with distinct subsets
of language patterns” (Wolfram & Schilling, 2016, p. 4; emphasis in original). In other words, not only do
dialects exhibit systematicity in regards to the language rules that govern them, but these perceptions regarding
the (un)grammaticality of such varieties are not due to any inherent linguistic superiority or inferiority of one
dialect over another but are instead due to commonly-held misconceptions regarding language variation along
with negative attitudes and opinions concerning the community of speakers of that dialect. For example, the
variety of American English spoken by many Blacks (known as African American Vernacular English (AAVE),
African American English (AAE), African American Language (AAL), Black English, etc.) is typically viewed
unfavorably, but this is not due to the intrinsic mediocrity of the dialect but is instead a result of the conventional
views and beliefs concerning the Black community itself: “language is closely tied to its sociopolitical context
and can be a powerful political force for inclusion or exclusion of particular groups” (Lucas, 2010, p. 7). This
remark also applies to the notion of dialects in which one’s language use is inextricably connected with their
linguistic and social identity: “a person’s language is deeply entwined with his or her sense of identity and
affiliations with social and cultural groups” (Lucas & Villegas, 2013, p. 102). Moreover, the perceived viability
of a specific variety of a language is not due to any inherent linguistic deficiency of the variety itself but is
instead completely intertwined with issues of authority and control: “the dominant position of a language or
language variety within a particular social context derives solely from the power of the speakers of that

language” (Lucas & Villegas, 2010a, p. 59).

Consequently, dialects should not be understood as being deficient in any way but instead are the natural result
of language change over time due to a variety of economic, geographic, historical, social, and topographical
factors; thus, dialects are “...a natural manifestation of cultural and linguistic diversity” (Wolfram & Schilling,
2016, p. 328). Additionally, despite the fact that many language users believe that they speak the standard
variety of a given language while others speak a dialect of the language, Wolfram & Schilling (2016)
nevertheless declare that “everyone who speaks a language speaks some dialect of the language; it is not
possible to speak a language without speaking a dialect of the language” (p. 8). These principles guided the
design and implementation of the course unit that formed the basis for the research project outlined in this

chapter.

Moreover, numerous scholars have highlighted the importance of developing pre-service teacher critical
language awareness in order to guide them in better understanding the social and political motivations
underlying language use and ultimately to prepare them for the linguistically- and culturally-diverse nature of
current and future public-school classrooms. For instance, Shleppegrell (2004) asserts that “schooling is
primarily a linguistic process” (p. 2), meaning that language is an essential characteristic of education and that,

consequently, a given student’s lack of success in school might potentially be due to the learner’s inability to
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meet the language demands required of them. This observation not only applied to second language learners
but also to students from minoritized populations since the language varieties they know are commonly not
accepted, understood, or valued by the educational system. Lucas (2010) subscribes to this view by maintaining
that, since virtually all school tasks involve the comprehension and/or production of language, “language
cannot be separated from what is taught and learned in school” (p. 5). Additionally, Lucas & Villegas (2010b)
claim that, because of this interdependent nature of language and education, “the process of learning [standard]
English profoundly influences and is influenced by all...other school learning” (p. 301). Thus, educator
preparation programs must train pre-service teachers to become linguistically responsive teachers in order to

meet the educational needs of this student population.

Gay (2002) understands culturally responsive teaching as “using the cultural characteristics, experiences, and
perspectives of ethnically diverse students as conduits for teaching them more effectively” (p. 106). In essence,
this approach strives to integrate students’ out-of-school abilities, expertise, skills, etc. in order to establish
connections between their cultural funds of knowledge (Gonzélez et al., 2005) and also demonstrate the
relevancy of the curriculum to their families and their community. Lucas & Villegas (2010a) argue that,
although culturally responsive teaching does indeed work to re-center education on the assets and strengths of
these students, an aspect of education which has often been neglected in the educational system, such efforts
may focus too generally on culture and not necessarily address the specific linguistic needs of these students:
“embedding the preparation of teachers to teach ELLs [and students from minoritized groups] within broad
efforts to prepare teachers for culturally diverse populations does not ensure that teacher can draw on students’
linguistic resources and help them develop academic facility in [standard] English” (p. 56) and that, in order to
remedy this situation, “teachers need specific language-related preparation” (p. 56), or linguistically responsive
teaching, which involves, among other aspects, “the connections between language and schooling and the
particular implications of those connections for ELLs [and students from minoritized communities]” (Lucas &

Villegas, 2010b, p. 300).

The goal of this approach is “to spotlight the language-related issues that are too often lost in the larger
conversation about culturally responsive teacher preparation” (Lucas & Villegas, 2013, p. 100) in order to
prepare all students generally, and students from marginalized populations in particular, to embrace their
linguistic identities by seeing themselves as strong multilingual/multidialectical speakers who are able to adjust
their language to meet their communicative and social aims in a variety of contexts. Additionally, Lucas (2010)
contends that “efforts to prepare classroom teachers to teach ELLs [English language learners] tend to be

299

especially fragmented and ‘spotty’” (p. 11) in that not all educator preparation programs adequately equip pre-
service teachers with the strategies and techniques they need to effectively instruct these students; the same
observation could conceivably also be made in regards to pupils speaking nonstandard varieties of English.
Consequently, the ultimate goal of the course unit that formed the basis of the study was to address this
curricular gap by striving to educate teacher candidates regarding the nature of language variation in order to

guide them in challenging and questioning their views concerning students who communicate via

languages/dialects other than (standard) English: “when preservice teachers interrogate [their] beliefs about
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linguistic diversity, they can begin to develop new visions for becoming linguistically responsive teachers” (p.

102).

Research Context

The unit on dialectical variation was embedded within two sections of an ESOL culture and education course
offered as part of an educator preparation program housed in a four-year postsecondary institution located in
the southeastern United States. The current research study took place during the summer semester of 2023 and
involved teacher candidates preparing to teach in elementary-school classrooms for students ages five to
eleven. The course is required for all elementary-education pre-service teachers pursuing the ESOL
endorsement at the institution, which consists of three required courses (Applied Linguistics for Teachers of
ESOL, Methods of Teaching ESOL, Culture and Education) that they complete as part of their education
program. This ESOL course focuses on acquainting students with various aspects of the notion of culture, the
role culture plays in facilitating/inhibiting language learning, and the funds of knowledge approach; the unit
on language variation was integrated into the class as an additional unit in the course. The goal of the unit was
to familiarize teacher candidates with important aspects of dialects and language variation in order to help them
better understand the challenges faced by students speaking nonstandard varieties of American English and
equipping them with strategies and techniques to aid them in valuing and appreciating these students’ linguistic
funds of knowledge while also preparing them for the linguistically diverse nature of elementary-school
classrooms they will likely encounter in their career. Table 1 below indicates the core area explored in each

module within the course unit.

Table 1. Course Unit on Dialectical Variation

Module Description of the Module

1 Prescriptive versus Descriptive Views of Language

2 An Overview of Dialects of American English

3 Practical Analysis of Dialectical Variation

4 A Balanced Approach to Teaching Dialectical Variation

In the first module of the course unit, students read Hinkel (2018) which outlines the two overarching views
on language variation outlined above. The goal of this module was to provide students with some theoretical
perspective regarding language variation would serve as a foundation for their further learning during the unit.
In class, students were separated into groups and completed the T-chart below to guide them in identifying the
salient points concerning each view of language. After having read the article before class, students then
participated in a class discussion then ensued concerning the essential characteristics of each view, how each
view perceives dialectical variation, and where students themselves stood in regards to both views. In the
second module, students watched several documentaries (American Tongues, Do You Speak American?) on
dialectical variation in American English and discussed their emerging understanding of various linguistic
features of these dialects along with cultural stereotypes that are commonly held by speakers of these dialects.

These documentaries were included in the course unit in order to extend the knowledge students gained in the
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first module while also introducing them to specific linguistic characteristics possessed and demonstrated by
various dialects of American English. In the third module, students built on the information explored in the
previous module by listening to video clips of speakers of the major dialects of American English and
identifying prominent phonological, morphological, syntactic, semantic, and pragmatic features exhibited by
these dialects. Table 2 below provides a list of the video clips that were used for each of the major dialects of

American English.

Table 2. Video Clips for the Major Dialects of American English

e 1. New England (Maine Video Canal, 2021)

e 2. The Mid Atlantic (People Like Us — The CNAM Channel, 2017)
e 3. The South (Jones, C., 2012)

e 4. The Midland (Lavender Sky, 2014)

e 5. The North (Berens, C., 2019)

o 6. The West (Saturday Night Live, 2019)

In the fourth and final module, students read a series of articles (Christian, 1997; Delpit, 2006; Hazen, 2001;
Wolfram, 2013) designed to inform them of a variety of activities they could conceivably utilize in their
classrooms to familiarize their future learners with multiple facets of language variation writ large as well as
their homes/communities. Following completion of the modules, students completed a critical essay in which
they recorded the knowledge and skills gained during the unit modules and ways in which they could apply

this learning in their careers.

At the conclusion of the unit activities, participants completed a post-course questionnaire (see Appendix A)
which asked them to reflect on and indicate the contributions of the course unit to their understanding of and
appreciation for dialectical variation along with their comments concerning the strengths and weaknesses of

the course unit.

The current study was conducted during the summer semester of 2023 and involved thirty-three students
enrolled in two sections of a culture and education ESOL course designed for elementary education teacher
candidates attending a four-year college in the southeastern United States who were pursuing the ESOL
endorsement; thirty-three students ultimately agreed to participate in the study. Tables 3-5 below disclose the

demographic information of the participants of the study.
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Table 3. Participants’ Ages

Section #1 (N =16) Section #2 (N =17)
[ 20 |1 | [20 [ 4 |
[ 21 [ 2 || [21 | 4 |
[ 22 [ 6 | |22 [ 2 |
23 [ 2 | |23 | 1 |
[ 24 [ 2 | |24 [ 2 |
[25 [1 |
[27 1 |
[29 [ 1 |
[30 [ 1 |
[31 1 |
[32 [2 |
Table 4. Participants’ Self-Identified Gender
Section #1 (N =16) Section #2 (N =17)
Female 15 Female 15
Male 1 Male 2
Table 5. Participants’ Self-Identified Ethnicity
Section #1 (N =16) Section #2 (N =17)
Hispanic/Latinx 9 Hispanic/Latinx 10
White/Caucasian 6 White/Caucasian 7
Other 1
Method

Participants’ responses to the Likert-scale statements were analyzed using descriptive statistics. According to
Dornyei (2007), the goal of descriptive statistics is to provide a summary of findings and describe general
tendencies occurring in the data in order to provide a global picture of the behavior of the participants. Four
types of descriptive statistics were calculated for each Likert-scale statement: the mean (the average of students’
rating for the statement), the median (the middle rating between the highest and lowest ratings for the
statement), the mode (the rating occurring most often for the statement), and the range (the difference between
the largest rating and the smallest rating for the statement). The results of the analysis of the quantitative data
obtained during the study can be found in Appendix B. Additionally, participants’ comments regarding the
open-ended questions were reviewed via qualitative content analysis. Although both quantitative and
qualitative were collected and analyzed during the course of the research study, this article will focus on the

results obtained from the quantitative data.
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Results and Discussion

Section #1

Analysis of the quantitative data collected during the study revealed several interesting patterns. For example,
in Section #1, the statement that received the highest mean was a tie between statement #2 (4.88) (“I understand
the importance of understanding and valuing students’ home dialects/languages.”) and statement #6 (4.88)
(“The dialect activity helped me understand how to teach students about dialectical/linguistic variation.”).
Regarding participants’ overall response to statement #2, the course unit apparently accomplished the intended
effect of challenging teacher candidates’ perspectives regarding the languages/dialects spoken by students from
minoritized populations and facilitated their understanding of and appreciation for these students’ linguistic
funds of knowledge. With respect to statement #6, this result was likely obtained because the activity helped
familiarize the pre-service teachers with specific features of various dialects of American English, which may
have helped demystify the linguistic nature of these dialects by providing them with detailed information about
the systematicity of these dialects and hence developing their metalinguistic awareness in this regard. The
statement that was rated lowest by participants in Section #1 was statement #1 (“I understand what dialectical
variation is.”). In this case, teacher candidates may not have understood the term “dialectical variation” and
may not have understood what specifically this phrase was referring to, despite the fact that it was utilized
repeatedly through the course of the unit. It is also conceivable that the unit may have been too short in duration
and may have included too many resources for them to truly understand the nature and logistics of this

phenomenon.
Section #2

Similar to the students in Section #1, statement #2 was not only the highest-ranked statement (4.88) by
participants in Section #2, but the same mean was also obtained for the statement as with Section #1. As with
the teacher candidates in Section #1, these students also believed that the course unit facilitated the evolution
of their stances regarding language variation and helped them learn to positively evaluate and value their
current/future students’ linguistic differences. Interestingly, in contrast to students in Section #1, statement #6
not only received a moderately low rating (4.53), but this statement was the lowest-ranked statement among
participants in Section #2. In this case, the students may have felt that the activity was too difficult and complex
since they needed to first understand the definitions of various linguistic terms (i.e., phonology, morphology,
syntax, semantics, pragmatics) in order to complete the activity, which may have confused them and distracted
them from focusing on identifying particular features of the various dialects. Additionally, participants in
Section #2 rated statement #1 as substantially higher than participants in Section #1, which appears to indicate
that, despite the fact the same resources and activities were utilized virtually identically with both sections,
students in Section #2 were more comfortable with and better understood the term “dialectical variation” and
perhaps may have felt more comfortable with the linguistic terminology employed through the unit than

participants in Section #1 in Section #1.
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Comparisons Across Sections

Analysis of the quantitative data across both sections also revealed several interesting patterns. For instance,
the average mean score across all ten statements was 4.67 for Section #1 and 4.74 for Section #2. Although
this difference is not likely significant statistically, it nevertheless suggests a pattern that holds across the
majority of the statements in that, with respect to eight of the ten statements, participants in Section #1 routinely
rated the statements less highly than the participants in Section #2. This finding may be the result of a various
of intersecting factors including, but certainly not limited to, the status of these students in the course and
whether they had (not) previously completed the applied linguistics course (ESOL 4240). In other words,
students who had taken ESOL 4240 in previous semesters would have already encountered some linguistic
terminology and would conceivably have possessed more familiarity with specific linguistic terms in
comparison with other students who had not taken the applied linguistics course. In some cases, the mean

scores for certain statements between both sections varied little.

For example, participants in both sections were largely in agreement concerning statement #7 (“The articles
helped me understand how to appreciate the variety of students’ home dialects/languages.”) and rated the
statement relatively highly but also at about the same mean (4.63 for Section #1 and 4.65 for Section #2). This
result seems to suggest that teacher candidates in both sections believed that the articles included in the first
and fourth modules of the course unit contributed positively to their emergent understanding of the nature of
language variation but also perhaps changed their stances regarding minoritized students’ home
languages/dialects. In other cases, teacher candidates’ views regarding certain statements varied widely
between both sections. For instance, with respect to statement #10 (“The critical essay helped me understand
how to appreciate the variety of students’ home dialects/languages.”), participants in Section #2 rated this
statement considerably more favorably (4.82) in comparison with participants in Section #1 (4.56). This result
implies that the pre-service teachers in the second section considered the critical essay as a more educationally

valuable activity than those enrolled in the first section.

This may align with their responses on the other statements in that, if they believed that the articles,
documentaries, and corresponding activities did not necessarily contribute positively to their understanding of
dialectical variation, then it is plausible to assume that the critical essay, which asked them to reflect on their
learning gains during the course of the unit, was not an effective means for them to consolidate their learning.
Another example of divergence regarding students’ responses can be found in regards to statement #5 (“The
dialect activity helped me understand how to appreciate the variety of students’ home dialects/languages.”). In
this case, the trend is interestingly reversed, with participants in Section #1 (4.81) rating the statement
considerably higher than participants in Section #2 (4.59). This finding may have potentially occurred because,
from their perspective, the teacher candidates in section #2 might have been distracted by the complex linguistic
terminology associated with the dialect activity in module three and thus might have not seen the relevancy

between the activity and students home languages/dialects as clearly as the teacher candidates in Section #1.
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Conclusion

The objective of the research study described herein was to document and study the thoughts and impressions
of elementary-education ESOL pre-service teachers concerning the strengths and weaknesses of a course unit
on dialectical variation. A variety of resources and activities were included as part of the unit to familiarize
them with various perspectives concerning language variation, provide them with both general and specific
information regarding the nature of various dialects of American English, furnish them with an opportunity to
explore the systematic nature of these dialects, equip them with multiple strategies and techniques to develop
their current/future students’ awareness and understanding of linguistic/dialectical variation, and supply them
with time and space to consider and reflect on the learning they gained during the course of the unit and possible
applications of this knowledge to their own instructional contexts. Data for the study were collected via a post-
course questionnaire consisting of both Likert-scale statements and open-ended questions, with the quantitative
data being analyzed using descriptive statistics and the qualitative data being analyzed via content analysis.
Results obtained from the quantitative data suggest that, while the course unit encouraged participants to view
minoritized students’ linguistic funds of knowledge in a positive light and acquainted them with various
linguistic and cultural aspects of the major dialects of American English, the unit also posed logistical and
technical challenges for participants which in some respect impeded them from fulling realizing the goals and
aims of the unit. The author plans to incorporate this feedback into subsequent iterations of the course unit and
replicate the current study in the future in order to confirm the initial findings obtained from the study and also

include additional triangulated data sources to more clearly understand participants’ views concerning the unit.

Moving forward, the author plans to implement several changes to the course unit based on the analysis of the
data collected during the study. First, the course unit will likely be longer in duration and will include more
activities designed to help pre-service teachers better understand various facets of each major dialect. Second,
an additional module will potentially be added to the unit which would incorporate resources concerning
essential facets of African American English since this is a predominant variety of American English not only
in our region but in the United States. Third, in a similar vein, an additional module concerning World Englishes
may also be integrated into the course unit to acquaint teacher candidates with numerous varieties of English
existing across the world while also preparing them for the possibility of working with international students
who communicate using these varieties. Fourth, the course unit will ostensibly include additional resources to
more clearly emphasize “critical” nature critical language awareness to help students better grasp and contest
the political and social forces shaping the ways in which dialects are typically viewed. Finally, the author
intends to replicate this study to substantiate the findings obtained in this study which would also include more
data points to gather more information concerning participants’ observations concerning the course unit and

triangulate them across these data points.

Recommendations

The present article may ideally inspire other teacher educators to consider incorporating similar course units in

their educator preparation programs in an effort to prepare teacher candidates for the multicultural and
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multilingual nature of public-school classrooms while additionally guiding them in questioning their
assumptions regarding the nature of language variation. This article contributes valuably to the current
literature on developing pre-service teachers’ critical language awareness and may conceivably provide
researchers with possible future directions for their current/future investigations. Additionally, it is hoped that
the article may encourage scholars to consider utilizing this participant population in their research in order to
better understand the effects of various pedagogical interventions on their knowledge and expertise as future

educators.
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Appendix A: Post-Course Questionnaire

Part A. Please indicate the level of your agreement with the following statements by writing the number to

the left of each statement that matches your level of agreement with the statement.

“1” = “Strongly Disagree”

“2” = “Moderately Disagree”
“3” = “Neither Disagree Nor Agree”
“4” = “Moderately Agree”

“5” = Strongly Agree”

Rating Statement

1. I understand what dialectical variation is.

2. I understand the importance of understanding and valuing students’ home dialects/
languages.

3. The documentaries helped me understand how to appreciate the variety of students’ home
dialects/languages.

4. The documentaries helped me understand how to teach students about dialectical/linguistic
variation.

5. The dialect activity helped me understand how to appreciate the variety of students’ home
dialects/languages.

6. The dialect activity helped me understand how to teach students about dialectical/linguistic
variation.

7. The articles helped me understand how to appreciate the variety of students’ home
dialects/languages.

8. The articles helped me understand how to teach students about dialectical/linguistic
variation.

9. The critical essay helped me understand how to appreciate the variety of students’ home
dialects/languages.

10. The critical essay helped me understand how to appreciate the variety of students’ home
dialects/languages.

Part B. Please answer each question below by writing your response in the box under each question.

e 1. Which aspects of the course unit on dialectical variation (i.e., documentaries, dialect activity,
articles, critical essay) did you enjoy the most? Why?

e 2. Which aspects of the course unit on dialectical variation (i.e., documentaries, dialect activity,
articles, critical essay) did you enjoy the least? Why?

e 3. Which aspects of the course unit on dialectical variation (i.e., documentaries, dialect activity,
articles, critical essay did you find most helpful? Why?

e 4. Which aspects of the course unit on dialectical variation (i.e., documentaries, dialect activity,
articles, critical essay) did you find least helpful? Why?

e 5. What suggestions do you have for improving the course unit on dialectical variation?

280 | Proceedings Book



_ O rste International Conference on Academic Studies in Technology and Education

Appendix B: Descriptive Statistics for Likert-Scale Questionnaire Items

Statement # Category Section 1* Section 2**
1 Mean 4.44 4.77
Median 4 4.5
Mode 5 5
Range 2 1
Statement # Category Section 1* Section 2**
2 Mean 4.88 4.88
Median 4.5 4.5
Mode 5 5
Range 1 1
Statement # Category Section 1* Section 2**
3 Mean 4.63 4.82
Median 4 4.5
Mode 5 5
Range 2 1
Statement # Category Section 1* Section 2**
4 Mean 4.63 4.77
Median 4 4.5
Mode 5 5
Range 2 1
Statement # Category Section 1* Section 2**
5 Mean 4.81 4.59
Median 4 4
Mode 5 5
Range 2 2
Statement # Category Section 1* Section 2**
6 Mean 4.88 4.53
Median 4.5 4.5
Mode 5 5
Range 1 1
Statement # Category Section 1* Section 2**
7 Mean 4.75 4.82
Median 4 4.5
Mode 5 5
Range 2 1
Statement # Category Section 1* Section 2**
8 Mean 4.63 4.65
Median 4 4.5
Mode 5 5
Range 2 1
Statement # Category Section 1* Section 2**
9 Mean 4.56 4.71
Median 4 4
Mode 5 5
Range 2 2
Statement # Category Section 1* Section 2**
10 Mean 4.56 4.82
Median 4 4.5
Mode 5 5
Range 2 1

16

*n

=17
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