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INTRODUCTION

This study aims to explore the crucial relationship between
ethics and science within a philosophical framework, with a
specific emphasis on understanding the nature of science in
the context of education. The research addresses fundamental
questions about how ethics influences and shapes the role of
scientific knowledge in the educational process. Examining
the concepts of ethics and science from a philosophical
perspective, this study presents an in-depth analysis of their
interconnectedness and philosophical significance. The
significance of ethics in science, particularly in education, is
the primary objective identified as a moral foundation guiding
the development and utilization of scientific knowledge. In
this context, the researcher employed a literature review
method. The study proposes efforts to comprehend the nature
of science as an integral part of student's character
development and understanding of the world. These efforts
include critically reflecting on the ethical values embedded in
scientific knowledge and emphasizing the integration of
ethics into forming worldviews. Taking a philosophical
approach, this research delineates the conceptual and
practical implications of the relationship between ethics and
science, providing a foundation for holistic thinking. The
conclusion of this research suggests the development of
educational methods and strategies that consider ethics as a
central element in the knowledge transmission process. The
study is expected to contribute positively to strengthening the
balance between ethics and science in future generations’
education, fostering intellectual intelligence and ethical and
social integrity.

In education, particularly in philosophy, the relationship between ethics and science is often a hot
topic of discussion. Philosophy is a foundational thought tool that emerges as a means for deep reflection
on all areas of life, including education (Williamson, 2021). Within the scope of philosophy, the exchange
of ideas related to ethics and science is essential for broadening our understanding of the nature of
science (Wu & Erduran, 2024). Issues arise when philosophy is considered unimportant and even
labeled heretical despite its significant value in the educational world, including Islamic Tarbiyah (Watt,

2017).
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Knowledge in the educational context is not merely a collection of facts and theories taught in
schools. Science encompasses a broader scope, including ethical considerations in its acceptance,
development, and application (Moon et al, 2019). Therefore, understanding ethics and science,
especially within the educational sphere, is crucial for forming a generation that is intellectually
intelligent and has strong moral foundations (Prasetiyo et al., 2021).

Ethics and science are two interrelated fields in philosophy. Ethics, often seen as a branch of
philosophy dealing with morality and values, is crucial in determining how science should be used
(Dewey & Tufts, 2022). On the other hand, science provides us with the tools and knowledge to
understand the world, but its application must be guided by ethical principles to ensure its benefits to
society (Rosenberg & Mclntyre, 2019). Barsky (2019), for instance, emphasized the importance of
integrating knowledge and ethics. Knowledge without ethics becomes dangerous, while ethics without
knowledge becomes ineffective (Barsky, 2019). This view underscores that both must work together to
create a just and prosperous society.

The development of science cannot be separated from ethical considerations. Scientific research
must be conducted about its impact on society and the environment. There are many instances where
the lack of ethical considerations in research has led to significant negative impacts (Morales-Doyle,
2019; Taquette & Borges da Matta Souza, 2022). For example, medical experiments on humans without
proper consent have caused great suffering and harm. Therefore, in the development of science, ethics
serves as a guide to ensure that research is conducted responsibly. It includes informed consent, non-
maleficence, justice, and respect for human rights (Kretser et al., 2019; Pappworth, 2023).

In the context of [slamic Tarbiyah, the integration of ethics and science is crucial. Islamic education
emphasizes the formation of good character based on Islamic teachings (Yumnah, 2021). Science in
[slam is seen as a tool to understand the universe and draw closer to Allah SWT (Mape et al., 2023).
Islamic education emphasizes the importance of honesty, justice, and responsibility. These values must
be integrated into every aspect of education, including science teaching (Ilham et al., 2023). Seeking
knowledge in Islam is considered an act of worship. Therefore, science must be used for the benefit and
welfare of the community. Ethics in research and the application of science have become very important
to ensure that they are used following Islamic principles.

This research provides an overview of the systematic relationship between ethics and science in
the philosophy of science and its educational implications. A deep understanding of the nature of science
and the role of ethics in education can help form an intellectually intelligent generation with strong
moral foundations. Education that integrates ethics is not merely a transaction of knowledge but also a
means of character-building and implementing profound moral policies. The importance of ethics in
education is emphasized by many figures, including Imam Shafi'i, who said to prioritize manners before
knowledge. Good character education will help prevent destructive behavior in students and shape a
responsible and moral generation.

In the context of Islamic Tarbiyah, the integration of ethics and science is critical to creating
holistic and balanced education. Islamic education based on ethical values will help in students’
character formation and ensure that science is used for the benefit and welfare of the community. Thus,
a deeper understanding and better integration of ethics and science in education will provide a new
framework for a more holistic and balanced educational approach, focusing on academic achievement
and character and moral values.

METHODS

The type of research used was library research, which had books or library sources related to the
theme to be researched as its primary object. Library research is included in the qualitative research
category because it does not carry out statistical analysis procedures (Moleong, 2011). This research
used primary data from books discussing ethics and science to understand science and ethics.
Meanwhile, secondary data comes from journals and articles to help dissect the nature of science in an
educational context. The data that has been collected will be analyzed in a measurable manner sourced
from relevant books, articles, and journals. The analysis will be carried out deductively to obtain the
desired and adequate results and conclusions. Specific conditions are also discussed with experts so that
it is not just a complete literature study.

IJAE Page 339



Goher |
Copyright © Syifa, et al.
INTERNATIONAL JOURNAL OF ASIAN EDUCATION, Vol. 5, No. 4, December 2024

This research used a philosophical approach that examines philosophical thinking related to
science and ethics to be researched philosophically (Nathan, 2014). To make research more accessible
and help the researcher understand the theme of this research, the researcher limited this research to
the field of education. This research focuses on how ethics influences and shapes the role of science in
the educational process when viewed from ethics and science in philosophy. This design is suitable for
answering the questions posed.

RESULTS AND DISCUSSION
Philosophy

Philosophy originates from the Greek term "philosophia,” composed of "philos," meaning love,
and "sophia," meaning knowledge (Williamson, 2021). Linguistically, philosophy is defined as the love
of wisdom (James S Spiegel, 2019). Often called the "mother of all sciences," philosophy shifted from
mythological justifications to reason-based thinking during the fifth century. This era, known as the
Logos era, emphasized the use of reason in the pursuit of truth, which fundamentally transformed
thought processes and led to the development of various branches and sub-branches of science
(Williamson, 2021). Over time, these branches evolved, and the nature of philosophy faced numerous
fundamental challenges, leading to further distancing science from its essence.

Two main interpretations of philosophy. The first defines philosophy as a type of science, concept,
theory, or school system that emerges from the process of philosophizing. In this sense, philosophy
represents the systematic, critical, and rational human thinking about nature, humanity, and values in
life's reality (Lampert, 2020). The second interpretation views philosophy as a process—a method of
critical thinking used to solve life's fundamental problems. Here, philosophy is seen as a human effort
to find solutions or answers to essential questions and issues using systematic and critical reasoning
(Peters & Besley, 2019).

Thematically, the development of philosophy has gone through three phases. The first phase
introduced the main branches of philosophy, such as ontology, epistemology, and axiology. The second
phase brought forth branches related to human life, including social, cultural, political, economic, and
human philosophy. The third phase saw the emergence of specialized branches like the philosophy of
language and environmental philosophy (Hayati & Dalimunthe, 2022). These developments highlight
philosophy's role as a tool for logical, critical, and fundamental thinking to create optimal solutions for
arising problems, thereby establishing philosophy as the mother of all sciences.

Knowledge

According to the Oxford Dictionary, science is knowledge about the structure and behavior of the
natural and physical world based on facts that can be proven through experiments. Science is explicit
knowledge regarding something; thus, anything unclear cannot be considered science (Ravetz, 2020).
Science systematically organizes knowledge of natural and physical phenomena based on verifiable
facts.

From a terminological perspective, knowledge refers to the understanding that an individual has
gained through personal awareness. Knowledge is obtained through observation and experience. It
involves information or understanding and requires consciousness, a subject, and an object (Chen et al.,
2020). Hence, knowledge results from an individual's efforts to understand and know a particular object
(Yang et al., 2022).

Based on these definitions, science is a collection of systematically organized and empirically
tested knowledge. Knowledge arises from doubt or curiosity, leading to the discovery of relative truths.
Thus, scientific truths are not absolute but relative, evolving with new facts, methods, and approaches
suitable for future progress. The structure of science includes problems, scientific attitudes (curiosity,
speculation, objectivity, openness, suspended judgment, and temporariness), scientific methods,
activities, conclusions, and influences (Ravetz, 2020).

Humans, endowed with minds and reason, differentiate themselves from other creatures. In Islam,
the value of reason is highly esteemed, as evidenced by the term "Ulil Albab," which refers to individuals
with profound knowledge. Knowledge closely relates to science, often being synonymous with it.
Knowledge that has not been empirically tested cannot be declared as science. In essence, science
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comprises tested knowledge, whereas knowledge forms the basis of understanding (Muller & Young,
2019).

Scientific Ethics

Ethics, a branch of philosophy, examines and studies human behaviour, values, and morals.
Derived from the Greek word "ethikos" (custom or habit), ethics in Indonesian refers to principles of
behaviour. While ethics and morals are often used interchangeably, ethics typically involves examining
existing value systems, whereas morals pertain to assessed behaviour (Astrachan etal., 2020).

Philosophers classify ethics into normative ethics and metaethics. Normative ethics provides a
system to guide decision-making regarding right and wrong. Metaethics analyzes the logic of behaviour
concerning good and bad, right and wrong. Analyzing various ethical systems compiled by philosophers
falls within the field of ethics, even though these systems exemplify normative ethics (Klenk, 2019).

Ethics and morals distinguish humans from other creatures. The id, ego, and superego (passion,
harmonizer, and conscience) shape behaviour within humans. If humans prioritize the id over ethics,
destructive outcomes are likely. Therefore, harmonizing science and ethics is essential. Using the ego to
balance desires with reality and the superego as a moral guide allows science to be used beneficially.
Thus, axiological discussions about values are vital, particularly concerning morals and ethics in
scientific development for humanity's benefit. Given the potential destructiveness of science, ethical and
moral values are necessary controls (Muraille, 2019).

Fostering a sense of ethical responsibility from the outset can reduce scientific and technological
development fraud. Technology, as the fruit of science, addresses life's problems but also risks misuse
in education. Examples include inappropriate learning methods and biased or fraudulent information
dissemination through technology.

Teachers sometimes make ethical mistakes, such as labelling students as stupid or unthinking,
which can disrupt students' psychological and personal development. Negative words create
disruptions, leading to arrogance or hatred in susceptible students. As extensions of home education,
schools must foster values essential for future societal challenges. Authoritarian teacher-student
relationships should replace harmonious interactions, where teachers guide and communicate
positively, promoting warmth and positive student development.

Schools should be environments fostering innovation, imagination, and excitement, providing
moral, personality, and intellectual development services (Charrén Vias & Rivera-Cruz, 2020). Teachers
should transition from authoritarian figures to facilitators and mentors. Ki Hajar Dewantara, founder of
Taman Siswa, emphasized the roles of family, school, and society in education. This study contributes to
educational development through ethics, highlighting the importance of integrating ethical
considerations in curriculum development, teaching methods, and academic policies.

Practical Implications of the Relationship Between Ethics and Science in the Context of Education

Ethics is one of the branches of philosophy that observes and studies human behaviour, values,
and morals. The term ethics itself comes from the Greek word "ethikos," which is derived from "ethos,"
meaning custom or habit (Dewey & Tufts, 2022). The scope of ethics encompasses ideas and tendencies,
and he believed that the ultimate goal of life is happiness or prosperity (Mokander et al., 2021). In
Indonesia, ethics is defined as science related to the principles of behaviour. There is a distinction
between the use of the terms ethics and morals in everyday life: ethics is often used to examine or
evaluate an existing system or value, while morals are applied to the behaviour being assessed (Ardhana
& Puspitasari, 2023; Muraille, 2019).

Philosophers classify ethics into two main categories: normative ethics and metaethics.
Normative ethics refers to a system designed to guide decisions about what is good or bad, right or
wrong (Gustafson, 2021). Metaethics, on the other hand, analyzes the logic of behaviour regarding its
moral value (Chrisman, 2023). When people analyze various ethical systems compiled by philosophers,
they engage in the metaethics field, even though these systems are examples of normative ethics (Ashby,
2020; Bench-Capon, 2020).

Ethics and morals distinguish humans from other creatures. Through morals, humans can discern
values that define human behaviour throughout all levels of consciousness. Within individuals, there is
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a psychological structure composed of the id, ego, and superego. The id represents primal desires, the
ego acts as a harmonizer or mediator, and the superego functions as the conscience (Dewey & Tufts,
2022; Moon etal., 2019; Yumnah, 2021).

It is crucial to understand that if humans utilize science driven primarily by the id, it can lead to
destruction. Therefore, humans must harmonize science with ethics or adab (proper conduct). The ego
can serve as a balancing tool between desires and reality, while the superego can act as an internal moral
compass. By doing so, humans can use science to find solutions that benefit everyone. In the realm of
axiology, discussions about values are essential, particularly those concerning morals and ethics in the
development of science for the greater good of humanity. Since science inherently has potential harm,
ethical and moral values are necessary as regulatory controls (Nieuwazny et al., 2021; Weber, 2019).

Fostering a sense of ethical responsibility from the outset is essential to minimize scientific and
technological development fraud. Technology, as a product of science, aims to address problems that
arise in life. The educational sector is not immune to the misuse of knowledge either. Common issues
include implementing teaching methods that do not align with student development and disseminating
biased or fraudulent information through technology (Coeckelbergh, 2023; Leclercq-Vandelannoitte,
2022).

One example of unethical behaviour by teachers is labelling students as stupid or incapable, which
can have severe psychological repercussions. Such negative comments can disrupt a student's mental
development, potentially leading to arrogance or feelings of resentment. It is particularly harmful to the
development of a student's mindset, inner growth, and personality, especially for those who are
sensitive (Eren & Rakicioglu-Séylemez, 2021; ]. Wang et al., 2021).

As formal education institutions follow the family, schools must instil values necessary for future
life and societal challenges. The relationship between teachers and students should not be authoritarian,
where teachers exert absolute power and are quick to punish. Instead, a harmonious and supportive
relationship should be fostered, where teachers guide and engage in positive dialogue with students.
This approach helps students feel valued and encourages positive development (Alt & Itzkovich, 2019;
Hennessy et al., 2023; Ilham et al., 2024).

Schools should no longer be perceived as frightening prisons but as environments that liberate
students to learn and grow. Schools should foster innovation, imagination, and excitement while
providing moral, personality, and intellectual development (Charrén Vias & Rivera-Cruz, 2020; Muraille
2019). Teachers should not be seen as authoritarian figures but as friendly and supportive facilitators
of student growth. Today's educators are expected to be mentors, coaches, and trainers rather than
mere sources of knowledge. As Ki Hajar Dewantara, the founder of Taman Siswa, stated, education
occurs in three primary places: the family, the school, and society (Asnawan, 2020). This study
emphasizes the importance of developing education by integrating ethical principles.

Practical Implications in Curriculum Development

Incorporating ethics into science education can significantly impact curriculum development.
Curriculums should include courses that specifically address the ethical implications of scientific
advancements (Garrecht et al., 2023; Sivasubramaniam, 2022). For example, bioethics courses can
discuss the moral dilemmas in genetic engineering, cloning, and stem cell research. Environmental
ethics can be integrated into science curriculums to address climate change, conservation, and
sustainability (Dillon & Herman, 2023; Rashid, 2020). By embedding these ethical discussions into the
curriculum, students can better understand science and its impact on society.

Implementation in Teaching Methods

Teaching methods should evolve to include discussions on ethics as part of the scientific inquiry
process. Case studies and real-world examples of ethical dilemmas in science can stimulate critical
thinking and debate among students (Rahmawati et al, 2022). For instance, teachers can present
historical case studies like the Tuskegee Syphilis Study or the ethical concerns surrounding the use of
artificial intelligence. Role-playing and debates can help students explore different perspectives and
develop ethical reasoning skills (Shilton et al., 2020; Wright et al.,, 2020).
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Influence on Educational Policies

Educational policies should mandate the inclusion of ethics in science education. It can be
achieved by setting standards and benchmarks that require teaching ethical principles alongside
scientific concepts. Policies could also promote interdisciplinary courses that combine science and
humanities to provide a well-rounded education. Furthermore, professional development programs for
teachers should include training on effectively integrating ethics into their science teaching practices
(Darling-Hammond et al., 2020; Mitcham & Englehardt, 2019; Schiff, 2022).

Promoting a Culture of Ethical Responsibility

Fostering a culture of ethical responsibility within educational institutions is crucial. Schools can
implement honour codes and ethical guidelines that students must follow. Encouraging students to
participate in ethics committees or clubs can also promote a sense of responsibility and integrity.
Additionally, involving students in community service projects that address ethical issues can provide
practical experience and reinforce the importance of ethical behaviour (Bajrami et al., 2024; Weber,
2019).

Addressing Technological and Scientific Misuse

Education systems should actively address the potential misuse of technology and scientific
knowledge. It includes educating students about the ethical use of digital tools and the responsible
dissemination of information. Lessons on digital citizenship can teach students the ethical
considerations of using social media, the internet, and other digital platforms. By doing so, schools can
help prevent the spread of misinformation and promote responsible use of technology (Hertlein, 2023;
Paris, 2023).

Developing Critical Thinking and Ethical Decision-Making

Critical thinking and ethical decision-making skills are essential for students to navigate the
complex ethical landscapes they will encounter professionally and personally. Educational programs
should emphasize these skills by incorporating problem-solving activities that require ethical
considerations. For example, students can be tasked with developing solutions to hypothetical scenarios
involving scientific research and its ethical implications. This practice can help students develop the
ability to analyze situations critically and make informed ethical decisions (Elm, 2019; Mladenovic et al.,
2019).

Enhancing Teacher-Student Relationships

Building positive and respectful teacher-student relationships is fundamental to fostering an
ethical learning environment. Teachers should model ethical behaviour and create a classroom
atmosphere that encourages open dialogue and mutual respect. Positive reinforcement and constructive
feedback can help students develop a strong moral foundation. Teachers should also be trained to
recognize and address ethical issues in the classroom, ensuring students learn to navigate these
challenges effectively (Poling et al., 2022; Robinson, 2022; Wanders et al., 2020).

Long-Term Impact on Society

Integrating ethics into science education can potentially create a long-term positive impact on
society. Students educated about ethical principles will likely become responsible and conscientious
citizens. They will be better equipped to address societal challenges, make ethical decisions
professionally, and contribute to the greater good. By fostering a generation of ethically aware
individuals, education systems can help build a more just and equitable society (Q. Wang & Yan, 2019;
Zidny et al., 2020).

CONCLUSION

There is a close relationship between philosophy, science, and ethics in the scope of education so
that it can run properly. The philosophical foundation makes science stand firm in its essence as a
science. Science cannot have autonomous value because science must be paired with ethics in its
application. Ethics is a branch of philosophy whose task is to direct science in its application so that it
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produces benefits for humans. Education is a forum for forming knowledgeable and ethical humans.
Education must have a strong basis in its implementation because it will produce future humans as the
next generation. So, there is a need for direction and assistance from the students.

Science has a neutral nature both in its ontology and axiology. The facts are deepened, and the
methods may be neutral. However, the purpose of the study makes a difference. Someone who is called
a scientist can be used for a variety of knowledge that is new and appropriate to the times. Therefore,
someone who knows has a responsibility towards their scientific field. Ethics is the central element of
the educational transmission process. The recommendation from this research is delivered to all the
stakeholders in education. They should strengthen ethics so that the educational level can grow.

Funding and Conflicts of Interest
The authors declare no funding and conflicts of interest for this research.

REFERENCES

Alt, D., & Itzkovich, Y. (2019). The Connection between Perceived Constructivist Learning
Environments and Faculty Uncivil Authoritarian Behaviors. Higher Education, 77(3), 437-454.
https://doi.org/10.1007/s10734-018-0281-

Ardhana, . K, & Puspitasari, N. W. R. N. (2023). Adat Law, Ethics, and Human Rights in Modern
Indonesia. Religions, 14(4), 1-10. https://doi.org/10.3390/rel14040443

Ashby, M. (2020). Ethical Regulators and Super-ethical Systems. Systems, 8(4), 1-35.
https://doi.org/10.3390/systems8040053

Asnawan, A. (2020). Exploring Education Character Thought of Ki Hajar Dewantara and Thomas
Lickona. International Journal on Advanced Science, Education, and Religion, 3(3), 164-174.
https://doi.org/10.33648/ijoaser.v3i3.83

Astrachan, J. H., Binz Astrachan, C., Campopiano, G., & Bau, M. (2020). Values, Spirituality and Religion:
Family Business and the Roots of Sustainable Ethical Behavior. Journal of Business Ethics, 163(4),
637-645. https://doi.org/10.1007/s10551-019-04392-5

Bajrami, H., Shala, V., Sadiku, A., Lekaj, F., & Kutllovci, S. (2024). Strategies For Upholding Ethical
Standards: Best Practices For Managers In Fostering A Culture Of Ethics In Organizations. Quality
- Access to Success, 25(199), 348-355. https://doi.org/10.47750/QAS/25.199.38

Barsky, A. E. (2019). Ethics and Values in Social Work: An Integrated Approach for a Comprehensive
Curriculum. Oxford University Press.
https://www.google.com /books?hl=id&Ir=&id=0Bq]DwAAQBA]&oi=fnd&pg=PP1&dg=integratin
g+knowledge+and+ethics&ots=47016k77Zne&sig=ucCiwK1R3f3Xolb6Y0S]g2]Y008

Bench-Capon, T. ]. M. (2020). Ethical Approaches and Autonomous Systems. Artificial Intelligence, 281,
103239. https://doi.org/10.1016/j.artint.2020.103239

Charrén Vias, M., & Rivera-Cruz, B. (2020). Fostering Innovation and Entrepreneurial Culture at the
Business School: A Competency-based Education Framework. Industry and Higher Education,
34(3), 160-176. https://doi.org/10.1177/0950422219895209

Chen, X, Jia, S., & Xiang, Y. (2020). A Review: Knowledge Reasoning Over Knowledge Graph. Expert
Systems with Applications, 141. https://doi.org/10.1016/j.eswa.2019.112948

Chrisman, M. (2023). What is This Thing Called Metaethics? Routledge.
https://doi.org/10.4324/9781003205890

Coeckelbergh, M. (2023). Narrative Responsibility and Artificial Intelligence: How Al Challenges
Human Responsibility and Sense-making. Al and Society, 38(6), 2437-2450.
https://doi.org/10.1007/s00146-021-01375-x

Darling-Hammond, L., Flook, L., Cook-Harvey, C., Barron, B., & Osher, D. (2020). Implications for
Educational Practice of the Science of Learning and Development. Applied Developmental Science,

IJAE Page 344


https://doi.org/10.1007/s10734-018-0281-y
https://doi.org/10.3390/rel14040443
https://doi.org/10.3390/systems8040053
https://doi.org/10.33648/ijoaser.v3i3.83
https://doi.org/10.1007/s10551-019-04392-5
https://doi.org/10.47750/QAS/25.199.38
https://www.google.com/books?hl=id&lr=&id=oBqJDwAAQBAJ&oi=fnd&pg=PP1&dq=integrating+knowledge+and+ethics&ots=47o16k7Zne&sig=ucCiwK1R3f3Xolb6YoSJg2JY0o8
https://www.google.com/books?hl=id&lr=&id=oBqJDwAAQBAJ&oi=fnd&pg=PP1&dq=integrating+knowledge+and+ethics&ots=47o16k7Zne&sig=ucCiwK1R3f3Xolb6YoSJg2JY0o8
https://doi.org/10.1016/j.artint.2020.103239
https://doi.org/10.1177/0950422219895209
https://doi.org/10.1016/j.eswa.2019.112948
https://doi.org/10.4324/9781003205890
https://doi.org/10.1007/s00146-021-01375-x

o) B
Copyright © Syifa, et al.
International Journal of Asian Education, Vol. 5, No. 4, December 2024

24(2),97-140. https://doi.org/10.1080/10888691.2018.1537791
Dewey, J., &Tufts J. H. (2022) Ethics. D1g1Cat

Dillon, ]., & Herman, B. (2023). Environmental Education. In Handbook of Research on Science
Education Volume III (p. 32). Routledge. https://doi.org/10.4324 /9780367855758

Elm, D. R. (2019). Cognitive Moral Development in Ethical Decision-making. In Business Ethics (Vol. 3,
pp- 155-177). Emerald Publishing Limited. https://doi.org/10.1108/S2514-
175920190000003006

Eren, A, & Rakicioglu-Soylemez, A. (2021). Pre-service Teachers' Professional Commitment, Sense of
Efficacy, and Perceptions of Unethical Teacher Behaviours. Australian Educational Researcher,
48(2), 337-357. https://doi.org/10.1007/s13384-020-00396-7

Garrecht, C., Czinczel, B, Kretschmann, M., & Reiss, M. . (2023). 'Should We Be Doing It, Should We Not
Be Doing It, Who Could Be Harmed?': Addressing Ethical Issues in Science Education. In Science
and Education (Vol. 32, Issue 6). Springer Netherlands. https://doi.org/10.1007/s11191-022-
00342-2

Gustafson, A. (2021). Normative Ethics. In Encyclopedia of Business and Professional Ethics (pp. 308-
310). Springer. https://doi.org/10.5840/teachphil199922338

Hayati, N., & Dalimunthe, I. S. (2022). Integration of Science Based on Philosophy Review (Study
Aspects of Ontology, Epistemology, and Axiology). ITQAN: Jurnal IImu-IImu Kependidikan, 13(2),
169-182. https://doi.org/10.47766/itgan.v13i2.670

Hennessy, S., Calcagni, E., Leung, A., & Mercer, N. (2023). An Analysis of the Forms of Teacher-student
Dialogue that are Most Productive for Learning. Language and Education, 37(2), 186-211.
https://doi.org/10.1080/09500782.2021.1956943

Hertlein, K. M. (2023). Addressing Technology Misuse In Relationships: A Cross-Cultural Therapeutic
Perspective. In The Routledge International Handbook of Couple and Family Therapy. Routledge.
https://doi.org/10.4324/9781003297871

[lham, D., Asdiany, D., Zainuddin, A. H., Nurdin, K., Iksan, M., Santaria, R., & Alannasir, W. (2023). Caring
Values in Islamic Religious and Moral Education on Merdeka Belajar Curriculum: A Study of Fifth-
Grade Student and Teacher Books. AL-ISHLAH: Jurnal Pendidikan, 15(4).
https://doi.org/10.35445 /alishlah.v15i4.3763

[lham, D., Pirol, A., Iksan, M., Efendi, E., Zainuddin, A. H. A., & Alam, S. (2024). Promoting Learners'
Autonomy in Modern Era: A Textbook Analysis Under the Zone of Proximal Development
Approach. International Journal of Asian Education, 5(2), 86-94.
https://doi.org/10.46966/ijae.v5i2.370

James S Spiegel. (2019). Philosophy as the Love of Wisdom. In Where Wisdom May Be Found: The
Eternal Purpose of Christian Higher Educatlon [p 56). Pickwick Publications.

Klenk, M. (2019). Moral Philosophy and the 'Ethical Turn' in Anthropology. Zeitschrift Fiir Ethik Und
Moralphilosophie, 2(2), 331-353. https://doi.org/10.1007/s42048-019-00040-9

Kretser, A., Murphy, D., Bertuzzi, S., Abraham, T., Allison, D. B., Boor, K. J., Dwyer, ]., Grantham, A.,
Harris, L. ], Hollander, R., Jacobs-Young, C., Rovito, S., Vafiadis, D., Woteki, C., Wyndham, ]., & Yada,
R. (2019). Scientific Integrity Principles and Best Practices: Recommendations from a Scientific
Integrity Consortium. Science and Engineering Ethics, 25(2), 327-355.
https://doi.org/10.1007/s11948-019-00094-3

Lampert, Y. (2020). Teaching the Nature of Science from a Philosophical Perspective. Science &
Education, 29(5), 1417-1439. https://doi.org/10.1007/s11191-020-00149-z

IJAE Page 345


https://doi.org/10.1080/10888691.2018.1537791
https://books.google.co.id/books?hl=id&lr=&id=glqLEAAAQBAJ
https://doi.org/10.4324/9780367855758
https://doi.org/10.1108/S2514-175920190000003006
https://doi.org/10.1108/S2514-175920190000003006
https://doi.org/10.1007/s13384-020-00396-7
https://doi.org/10.1007/s11191-022-00342-2
https://doi.org/10.1007/s11191-022-00342-2
https://doi.org/10.5840/teachphil199922338
https://doi.org/10.47766/itqan.v13i2.670
https://doi.org/10.1080/09500782.2021.1956943
https://doi.org/10.4324/9781003297871
https://doi.org/10.35445/alishlah.v15i4.3763
https://doi.org/10.46966/ijae.v5i2.370
https://www.google.com/books?hl=id&lr=&id=qSSsDwAAQBAJ
https://doi.org/10.1007/s42048-019-00040-9
https://doi.org/10.1007/s11948-019-00094-3
https://doi.org/10.1007/s11191-020-00149-z

Goher |
Copyright © Syifa, et al.
INTERNATIONAL JOURNAL OF ASIAN EDUCATION, Vol. 5, No. 4, December 2024

Leclercg-Vandelannoitte, A. (2022). Is Employee Technological "lll-being" Missing from Corporate
Responsibility? The Foucauldian Ethics of Ubiquitous It Uses in Organizations. Business and the
Ethical Implications of Technology, 33-55. https://doi.org/10.1007/s10551-019-04202-y

Mape, A., Ardi, A,, Andini, D., & Sakina, S. (2023). Implementation of The Qur'an in Modern Science
Learning. EDU-RELIGIA : Jurnal Keagamaan Dan Pembelajarannya, 6(1), 49-56.
https://doi.org/10.52166/edu-religia.v6i1.4435

Mitcham, C,, & Englehardt, E. E. (2019). Ethics Across the Curriculum: Prospects for Broader (and
Deeper) Teaching and Learning in Research and Engineering Ethics. Science and Engineering
Ethics, 25(6), 1735-1762. https://doi.org/10.1007 /s11948-016-9797-7

Mladenovic, R., Martinov-Bennie, N., & Bell, A. (2019). Business Students' Insights into Their
Development of Ethical Decision-Making. Journal of Business Ethics, 155(1), 275-287.
https://doi.org/10.1007/s10551-017-3523-5

Mokander, ], Morley, J., Taddeo, M., & Floridi, L. (2021). Ethics-Based Auditing of Automated Decision-
Making Systems: Nature, Scope, and Limitations. Science and Engineering Ethics, 27(4), 1-30.
https://doi.org/10.1007/s11948-021-00319-4

Moleong, L. ]. (2011). Metode Penelitian Kualitatif. Remaja Rosdakarya.

Moon, K., Adams, V. M., & Cooke, B. (2019). Shared Personal Reflections on the Need to Broaden the
Scope of Conservation Social Science. People and Nature, 1(4), 426-434.
https://doi.org/10.1002/pan3.10043

Morales-Doyle, D. (2019). There is No Equity in a Vacuum: On the Importance of Historical, Political,
and Moral Considerations in Science Education. Cultural Studies of Science Education, 14(2), 485-
491. https: //doi.org/10.1007 /s11422-019-09925-y

Muller, ], & Young, M. (2019). Knowledge, Power and Powerful Knowledge Re-visited. Curriculum
Journal, 30(2), 196-214. https://doi.org/10.1080/09585176.2019.1570292

Muraille, E. (2019). Ethical Control of Innovation in a Globalized and Liberal World: Is Good Science
Still Science? Endeavour, 43(4), 100709. https: //doi.org/10.1016/j.endeavour.2020.100709

Nathan, P. E. (2014). The Oxford Handbook of Qualitative Research. Oxford University Press.
https: //www.google.com /books?hl=id&Ir=&id=AzmTAwAAQBA]

Nieuwazny, J., Nowakowski, K., Ptaszynski, M., Masui, F., Rzepka, R., & Araki, K. (2021). Does Change in
Ethical Education Influence Core Moral Values? Towards History- and Culture-aware Morality
Model with Application in Automatic Moral Reasoning. Cognitive Systems Research, 66, 89-99.
https://doi.org/10.1016/j.cogsys.2020.10.011

Pappworth, M. H. (2023). Human Guinea Pigs: Experimentation on Man. Routledge.
https://doi.org/10.1201/9781003371182

Paris, K. (2023). Introduction: Rapid Technological Advancements Amid Rising Concerns of Misuse BT.
In K. Paris (Ed.), Genome Editing and Biological Weapons: Assessing the Risk of Misuse (pp. 1-16).
Springer International Publishing. https://doi.org/10.1007/978-3-031-21820-0 1

Peters, M. A, & Besley, T. (2019). Critical Philosophy of the Postdigital. Postdigital Science and
Education, 1(1), 29-42. https://doi.org/10.1007/s42438-018-0004-9

Poling, D.V, Van Loan, C. L., Garwood, ]. D., Zhang, S., & Riddle, D. (2022). Enhancing Teacher-student
Relationship Quality: A Narrative Review of School-based Interventions. Educational Research
Review, 37,100459. https://doi.org/10.1016/j.edurev.2022.100459

Prasetiyo, W. H., Naidu, N. B. M,, Tan, B. P., & Sumardjoko, B. (2021). Digital Citizenship Trend in
Educational Sphere: A Systematic Review. International Journal of Evaluation and Research in
Education, 10(4), 1192-1201. https://doi.org/10.11591/1JERE.V1014.21767

Rahmawati, Y., Taylor, E., Taylor, P. C., Ridwan, A., & Mardiah, A. (2022). Students' Engagement in

IJAE Page 346


https://doi.org/10.1007/s10551-019-04202-y
https://doi.org/10.52166/edu-religia.v6i1.4435
https://doi.org/10.1007/s11948-016-9797-7
https://doi.org/10.1007/s10551-017-3523-5
https://doi.org/10.1007/s11948-021-00319-4
https://doi.org/10.1002/pan3.10043
https://doi.org/10.1007/s11422-019-09925-y
https://doi.org/10.1080/09585176.2019.1570292
https://doi.org/10.1016/j.endeavour.2020.100709
https://www.google.com/books?hl=id&lr=&id=AzmTAwAAQBAJ
https://doi.org/10.1016/j.cogsys.2020.10.011
https://doi.org/10.1201/9781003371182
https://doi.org/10.1007/978-3-031-21820-0_1
https://doi.org/10.1007/s42438-018-0004-9
https://doi.org/10.1016/j.edurev.2022.100459
https://doi.org/10.11591/IJERE.V10I4.21767

o) B
Copyright © Syifa, et al.
International Journal of Asian Education, Vol. 5, No. 4, December 2024

Education as Sustainability: Implementing an Ethical Dilemma-STEAM Teaching Model in
Chemistry Learning. Sustainability (Switzerland), 14(6). https://doi.org/10.3390/su14063554

Rashid, R. (2020). Training STEM Ph.D. Students to Deal with Moral Dilemmas. Science and Engineering
Ethics, 26(3), 1861-1872. https://doi.org/10.1007/s11948-019-00174-4

Ravetz, ]. R. (2020). Scientific Knowledge and Its Social Problems. Routledge.
https://doi.org/10.4324 /9781003075158

Robinson, C. D. (2022). A Framework for Motivating Teacher-Student Relationships. Educational
Psychology Review, 34(4), 2061-2094. https://doi.org/10.1007/s10648-022-09706-0

Rosenberg, A.,, & Mcintyre, L. (2019). Philosophy of Science: A Contemporary Introduction. Routledge.
https://doi.org/10.4324 /9780429447266

Schiff, D. (2022). Education for Al, not Al for Education: The Role of Education and Ethics in National
Al Policy Strategies. International Journal of Artificial Intelligence in Education, 32(3), 527-563.
https://doi.org/10.1007/s40593-021-00270-2

Shilton, K., Heidenblad, D., Porter, A., Winter, S., & Kendig, M. (2020). Role-Playing Computer Ethics:
Designing and Evaluating the Privacy by Design (PbD) Simulation. Science and Engineering Ethics,
26(6), 2911-2926. https://doi.org/10.1007/s11948-020-00250-0

Sivasubramaniam, S. D. (2022). Incorporating Ethics into Everyday Classroom in Science Education BT.
In S. E. Eaton & Z. R. Khan (Eds.), Ethics and Integrity in Teacher Education (pp. 147-159).
Springer International Publishing. https://doi.org/10.1007/978-3-031-16922-9 10

Taquette, S. R., & Borges da Matta Souza, L. M. (2022). Ethical Dilemmas in Qualitative Research: A

Critical Literature Review. International Journal of Qualitative Methods, 21, 1-15.
https://doi.org/10.1177/16094069221078731

Wanders, F. H. K,, van der Veen, L, Dijkstra, A. B., & Maslowski, R. (2020). The Influence of Teacher-
student and Student-student Relationships on Societal Involvement in Dutch Primary and
Secondary Schools. Theory and Research in Social Education, 48(1), 101-119.
https://doi.org/10.1080/00933104.2019.1651682

Wang, J., Wang, X. Q. Li, ]. Y., Zhao, C. R, Liu, M. F,, & Ye, B.]. (2021). Development and Validation of an
Unethical Professional Behavior Tendencies Scale for Student Teachers. Frontiers in Psychology,
12(December), 1-13. https://doi.org/10.3389 /fpsyg.2021.770681

Wang, Q., & Yan, P. (2019). Development of Ethics Education in Science and Technology in Technical
Universities in China: Commentary on "Ethics ‘upfront’: Generating an Organizational Framework
for a New University of Technology.” Science and Engineering Ethics, 25(6), 1721-1733.
https://doi.org/10.1007/s11948-019-00156-6

Watt, W. M. (2017). Islamic Philosophy and Theology. Routledge.
https://doi.org/10.4324 /9780203788165

Weber, J. (2019). Understanding the Millennials’ Integrated Ethical Decision-Making Process:
Assessing the Relationship Between Personal Values and Cognitive Moral Reasoning. Business and
Society, 58(8), 1671-1706. https://doi.org/10.1177/0007650317726985

Williamson, T. (2021). The Philosophy of Philosophy. John Wiley & Sons.
https://www.google.com/books?hl=id&Ilr=&id=v]1EEAAAQBA

Wright, J. C,, Weissglass, D. E., & Casey, V. (2020). Imaginative Role-Playing as a Medium for Moral
Development: Dungeons & Dragons Provides Moral Training. Journal of Humanistic Psychology,
60(1), 99-129. https://doi.org/10.1177/0022167816686263

Wu, J. Y., & Erduran, S. (2024). Investigating Scientists’ Views of the Family Resemblance Approach to
Nature of Science in Science Education. Science and Education, 33(1), 73-102.
https://doi.org/10.1007/s11191-021-00313-z

IJAE Page 347


https://doi.org/10.3390/su14063554
https://doi.org/10.1007/s11948-019-00174-4
https://doi.org/10.4324/9781003075158
https://doi.org/10.1007/s10648-022-09706-0
https://doi.org/10.4324/9780429447266
https://doi.org/10.1007/s40593-021-00270-2
https://doi.org/10.1007/s11948-020-00250-0
https://doi.org/10.1007/978-3-031-16922-9_10
https://doi.org/10.1177/16094069221078731
https://doi.org/10.1080/00933104.2019.1651682
https://doi.org/10.3389/fpsyg.2021.770681
https://doi.org/10.1007/s11948-019-00156-6
https://doi.org/10.4324/9780203788165
https://doi.org/10.1177/0007650317726985
https://www.google.com/books?hl=id&lr=&id=vJ1EEAAAQBAJ
https://doi.org/10.1177/0022167816686263
https://doi.org/10.1007/s11191-021-00313-z

Goher |
Copyright © Syifa, et al.
INTERNATIONAL JOURNAL OF ASIAN EDUCATION, Vol. 5, No. 4, December 2024

Yang, X,, Ye, ]., & Wang, X. (2022). Factorizing Knowledge in Neural Networks BT - Computer Vision -
ECCV 2022 (S. Avidan, G. Brostow, M. Cissé, G. M. Farinella, & T. Hassner (eds.); pp. 73-91).
Springer Nature Switzerland. https://doi.org/10.1007/978-3-031-19827-4 36

Yumnabh, S. (2021). Character Education with Islamic Insights of the Nusantara. Nazhruna: Jurnal
Pendidikan Islam, 4(3), 547-562. https://doi.org/10.31538/nzh.v4i3.1597

Zidny, R,, Sjostrom, J., & Eilks, I. (2020). A Multi-Perspective Reflection on How Indigenous Knowledge
and Related Ideas Can Improve Science Education for Sustainability. Science and Education, 29(1),
145-185. https://doi.org/10.1007/s11191-019-00100-x

IJAE Page 348


https://doi.org/10.1007/978-3-031-19827-4_36
https://doi.org/10.31538/nzh.v4i3.1597
https://doi.org/10.1007/s11191-019-00100-x

