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ABSTRACT

Society and man have been plagued with many challenges diseases, that require the integration of knowledge
from different science and technolotgsed fields. From stem cell research to artificial intelligence, many of the
controversial ethical and philosophical dilemmas facing society are tied to science, technology, engineer
mathematics (STEM) disciiples. This paper explores the concepts of ethics, STEM education, their goals with a
examine the ethical dilemmas and posited that the consideration for the good of society should be an appropria
principle in matters of ethics and STEMw@ons to societal challenges
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INTRODUCTION
The concept ofethics

The concept of ethics bothers on morals and is fairly diffituldefine just in one wordethics refers to moral
principles that goverrhow people behaviourtheir lifestyle and how they conductprofessionalactivies The
consideration ofesearch with respect to STEBtlucationis centred on hoTEM professionals engage themselves or
carry out their professionaktivities in line with accepted moral principl€senerally, Ettts is the branch of knowledge
that deals with moral principleoncerned witlwhat is good or badAccording toRich [1], the approaches to ethics and
the meanings of related conceptsse varied over time among philosophers and ethicists. For instemanuel Kant

an 18" century philosopher and ethiciste | d t ha't an ideal behaviour amwhtlsat t 0 ac

well-being meant having the freedom to exercise autonomy and not beingsisetheans to an end and to have the
capabilty to think rationally.On the other hand, Aristotle, believed that ideal behaviour were pratiitelead to the
end goal oleudemoniawhich issynonymouswith a highlevel of happiness or welleing.Generally,and in the context

of this papergethicsrefer tomoral principles that goverthe behaviourof individuals, organisations or socieity the
conduct of aractivity.

STEM Education and its objectives

STEM stands for science, technology, engineering, and mathentatics. STEM component brings\valuable
contribution to a wetrounded education and pervades every part of our lives. Science is everywhere in the world around
us. Technology has now become a necessity in every aspect of ouElgaseering uses the knowledge of science and
Technol@y to design, invent and solve problems in our environnathematics is in every occupation, every activity
we do in our lives.

STEM education is a metdiscipline, an integrated effort that removes the traditional barriers between these
subjects, andnstead focuses on innovation and the applied process of designing solutions to complex contextual
problems using current tools and technologiennedy and Ode[R] noted that the current state ®TEM educatiorhas
evolved into a metdiscipline, an itegratedeffort that removes the traditional barriers betw#en separate subjects,
and instead focuses on innovatiand the applied process of designing solutiondmplex contextual problems using
current tools andechnologies. Engaging studeimshigh quality STEMeducation requires prograrntsinclude rigorous
curriculum, instruction, and assessment, integtahnology andengineering into the science amdathematics
curriculum, and also promotasientific inquiryand the engineering design pess. Global challenges such as climate
change, overpopulatiomgsource management, agricultural productioeglth, biodiversity, and declining energy and
watersourceseed an international approach supportedubher development in science and tedlogy to adequately
address these challend8}

Throughbetter education in ethical deliberation for science studantgrgraduatastitutions can enable the next
generation of scientists to influenseo c i et y 6 s ethicsdtésuhaught thinby leséening the fear of technology,
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bringing first-hand knowledge to the table, eliminating stereotypes, and establishing a deepef thayking, a new
generation oscientistethicists could greatly improve both ttscussion andevelopment of ethical policies in science.

Ethical dilemmasand STEM Education

An ethical dilemma is a situation in which a difficult choice has to be made between two courses of action, either of
which entails transgressing a moral principds. sciene and Technology strive to address many of the challenges such
as life and healthsecurity and safety and so on, many nditemmas related to ethics azeeated for society to wrestle
with. The mostprevalent ethical issues in our societse abortion, stem cells, genetic engineering, clonirsgiper
weapons, online privacy, and endless othilisthese hingee s o ¢ i e tndirfg®fsciemce and techralogy.

Scientists are the foremost authorities on some ofrib& importanguestions facing humanity and they must lend
their wisdom andunderstanding tdhe ethical deliberation procedstom stem cell research to artificial intelligence,
many of the most controversiathical andphilosophical dilemmas facing society are tied science, technology,
engineeringand mathematics (STEM) discipling$]. Stem cells are the body's raw materidlscells from which all
other cells with specialized functions are generated. Under the right conditions in the body or a laboratosj/sstem ¢
divide to form more cells called daughter ce$surces of stem cells include embryonic stem cells, adult stem cells and
perinatalstem cells from amniotic fluid and umbilical cord blo&mbryonic stem cells are obtained from eatgge
embryosd agroup of cells that forms when a woman's egg is fertilized with a man's sperm in an in vitro fertilization
clinic. Because human embryonic stem cells are extracted from human embryos, several questions and issues have beel
raised about the ethics of embnjc stem cell researclccording to Colman and Burlep], the origin of embryonic
stem cel |l s, such -agsembolVEdembeyasesyr émbf iy ohasspakedc i al |
ethical controversy over, and prompted legislative responses to, stem cell research. In a pluralist society, people hold
divergent and deepeated convictions about the point(s), at which human life begins to have value, and how this value
might be respected. Hence the dispute about the morality of the creation and use of embryos in stem cell research. Anti
abortionists and members of the Catholic Church in Europe ardently oppose any research on human embryos because
they regard the fertilisedogyte as warranting the same protection as that of adult human pgin@thers accord no
moral status to embryos at all. Most take the middle ground, according to which embryos assume moral status at a certain
age. In the UK, for example, the threshdl4 days, well after stem cells would be harvefi¢dKass cited in Clancy
[7] argued that by enabling parents for the first time to predetermine the entire genetigpnudikbeir children, it would
move procreation toward a form of manufacturewttuld confound family relations and personal identity; it would
create new stresses between parents and offspring. And it might open the door to new eugenics, where parents or society
could replicate the genomes of individuals (including themselves) wheydieem to be superior.

In 1997 Dolly the Sheep was the first mammal ever to be cloned. Since that time, the discussion has turned towards
the possibilities of cloning human beings eithera for
potenti al means for organ farming. Cloning is also kn
process by which cloning is performed. Cloning is a dominant topic under the broader category of biotechnology. Ethical
issues specific thhuman cloning include: the safety and efficacy of the procedure, cloning for destructive embryonic
stem cell research, the effects of reproductive cloning on the child/parent relationship, edriaitisatiorof human
life as a research produd€ilner and Georgd8] argued that cloning carries high risks of bodily harm to the child
produced througkhe processAccording to them, xperiments in the cloning of animals reveal that a high percentage of
clones of any mammalian species are born wittdenselop, severe deformities or abnormalities. Dolly the shieep,
instancethe most famous of all cloned mammals, was afflicted with a grave premature arthritis. Recently, South Korean
cloning researchers have presented compelling evidence to thig&ffect

Ethics and research in STEM Education

Science and the humanities are founded on integrity. It is one of the key prirfiglesd scientific practice and
therefore of every piece of research. Osdjence performed with integrity can ultimatelygreductive science and lead
to new knowledge. On the other hand, a lack of integrity can represent atthsesnce, destroying the confidence of
researchers in each other and thathef public in science; research is unthinkable without this confedémcording to
the Institute of Medicine and National Research Couj#dil dl researchers have a duty and an obligation to allow
integrity togovern theirthoughts and action#t is incumbent on the science system as a whofgasp and describe the
significance and wideanging nature of this integrityp providethe conditions under which it can be enforced and
applied andwhere necessaryo put in place safeguards against its violation. Only science @aplguarantegood
scientific practice, primarily witlorganizational and proceduragulations.

The conduct of science rests on basic principles valid in all countries afidamentific disciplines. The first among

these is honesty towards oneself &odards othes. Honesty is both an ethical principle and the basis for the thkes,
details of which differ by discipline, of professional conduct in scieneg,of good scientific practice. Conveying the
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principle of honesty to students atam young scientists @hscholars is one of the principal missions of universities.
Safeguarding its observance in practice is one of the principal taskssgfftgevernmenbf science.

| present herdour relevantrecommendations made by the German Commissidn 6 P r forgSafsgaardmg
Good Scientifidl®r act i ¢ e 6 stedevelappstaridards 100ti8 Tonduct of scientific reseéottbwing the report of
a serious case of scientific miscondid].

1. Good Scientific Practice

The recommedation specified thaufesand principleof good scientific practice include

the observation of professiomglt andar ds i n carrying out onebs research
accurate documentation of observed results

guest i on iowrgfindin§scoasistenilysin course of the research

practisingstrict honesty with regard to the contributions of partners, compeditahsrevious researchers

Team workingcooperation and leadership responsibilitymorking groups

Deliberate plans fathe mentoing of youngscholars andcientists

Clear procedures farecuring and storing primary data

Ways and avenuex disseminating findings through appropriatéentific publications

= =4 =8 -4 4 -8 _a_2

It is my view that these rules and principles are gernfanthe sustainability of ethical scientific practidesthin STEM
Research and STEM education research and practice.

2. Institutional Rules

The German Commission also advocated Waversities and independent research institatemuld involve academic
members in the discussi@about therules of goodscientific practice The research community in the universtygether
with the students need to be involved amdemade aware of theules of good scientific practice and the consequences
of bread to the rules.

It was also advocated thidte rules of good research practice shoulddrestituent pastof teaching curricula and of the
education of youngcientists andcholardn teacher education programnaesl schools.

Whilst all Universities inEurope, America and many countries haveld#hed ethical procedures and apprdeal
research in all fields, this is yet to be practiced in many universities in Nigeria.

3. Procedure when Scientific Misconduct is Suspected

There is need founiversitiesand research institutde establish procedures for dealing wihegations ofscientific
misconductlt is important that research students ataff in both academic and n@cademic departments are made to
be aware not only what constitutes academic misconduct, but also, wipabtdedureare for dealing with allegations of
misconductsThe proceduremust be approved by the responsible corporate taling into account of relevant legal
regulationsincluding the law on disciplinary actionshe procedureshould include théollowing elements:

91 a definition of categories of action which seriously deviate from good scigmtifatice andare held to be scientific
misconduct, for instance ttiabrication andalsification of data, plagiarism, or breach of confidence as awe&vior
superior,

9 jurisdiction, rules of procedure (including rules for the burden of proof), tand limits for inquiries and

investigations conducted to ascertain the facts,

the rights of the involved parties to be heard and to discretion, and rutae éxclusion ofconflicts of interest,

sanctions depending on the seriousness of proven misconduct,

the jurisdiction for determining sanctions.

=a =4 =4

4. Authorship

Authors of scientific publications are always jointly responsible for their content. thake who collaborated
meaningfully and significantlynade contributiosto a scientific publicatiorshould bedeemed tdbe authos of the
publicatonThe fraudul ent practice where peopl e bretgingslmuldbe 6a
be frowned at, and peopleund culpable beppropriate/ sanction.

It is my view that where universities and research institutig®ldandenforce these ethi@nd standards for good

conduct of scientific researcthe products of research would be more beneficial for the developmenteote and
society in general.
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CONCLUSION

If human cloning turns out to be possible, would it be morally appropriate or acceptable to procreate in this way? If
regenerative medicingurns out to be possible, but only by way of destroying human embryos (cloned or uncloned),
would it be morally appropriate or acceptable to use nascent human life for this purpose? What do we owe to children?
To infertile couples? To patients? What do owe to the embryo? To society? To ourselvER3 paper explores the
concepts of ethics, STEM education, their goals with a view to examine the ethical dilemmas and posited that the
consideration for the good of society should be an appropriate guidirgippe in matters of ethics and STEM solutions
to societal challenges.
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