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Background: Biotechnology 1
Definition: Multidisciplinary science using biological systems and 

processes to address challenges in science, technology, and healthcare 

(Martin et al., 2021; Thorsteinsdottir et al., 2011).

Ancient roots:

▪ Selective cultivation of plants and domestication of animals.

▪ Use of microorganisms in fermentation (bread, wine, beer).

▪ Knowledge based on experience rather than science.

Historical milestones:

▪ 19th century: emergence of biotechnology as a scientific field.

▪ Louis Pasteur – identified yeast as the agent of fermentation.

▪ Gregor Mendel – formulated the laws of genetics.

▪ Friedrich Miescher – discovered nucleic acids (DNA).



A Brief Timeline of Modern 
Biotechnology 1

1928 – Discovery of Penicillin

Alexander Fleming observed Penicillium notatum inhibiting bacterial growth.

Published findings in 1929; highlighted potential therapeutic benefits.

1950s – DNA & Genetic Foundations
Watson & Crick discovered the structure of DNA.

Arthur Kornberg developed DNA synthesis.

Set the stage for genetic engineering and recombinant DNA (rDNA) technology.

1978 – First Biotech Breakthrough
Genentech (David Goeddel’s group) produced recombinant human insulin in E. 

coli.

First in vitro, animal-free, non-immunogenic recombinant protein.

Became standard therapy for diabetes and sparked the biotech industry boom.



Representation of the gap between biotechnology 

sources and end users

(A) Critical factors influencing public perception of biotechnology. 

(B) Community-driven strategies within the spheres of communication of biotechnology that bridge the gap.



Critical Factors Influencing Public 
Perception of Biotechnology

Trust

• Defined as belief in reliability, truth, or ability; central to science and technology 
adoption.

• Examples:
– Trust in genetically modified (GM) scientists’ ↑ acceptance of GM foods (China, 2019) 2.

– Trust in scientists & health professionals ↑ COVID-19 vaccine uptake (multiple countries) 3

– Higher science knowledge ↑ trust in GM foods (U.S., 2015–2016) 4.

– Publicly funded scientists are perceived as more trustworthy than privately funded 
(Australia, stem cells).

– Trust varies by application: strong support for fertility technologies; opposition to animal 
cloning.

• Trust is dynamic: increased trust in science observed during the COVID-19 
pandemic (U.S., +10% in 2020).

• The public wants more direct communication from scientists (83% across 17 
countries).



Representation, Diversity, and 
Inclusion

•Historical harms fuel distrust (e.g., HeLa cells without consent, unethical Global 

South trials, imposed crop programs).

•Underrepresentation in biotech leadership (U.S. biotech executives: 75% white; 

3.8% Hispanic/Latino; 3.1% Black/African American).

•Global inequities: Latin America & Africa hold <0.5% of health biotech value 

share vs. the U.S. at 58.8%.

•Biotechnology can address food security, vitamin deficiencies, disease 
prevention, and climate challenges.

•Diversity of perspectives = crucial for innovation.

•Inclusive engagement strategies are needed to ensure equitable participation 
and adoption.



The role of CHILDREN in matters 
related to their health

• Active Participation in Decision-Making

• Health Education and Awareness

• Advocacy and Peer Support

• Developing Independence

• Ethical and Legal Considerations



General Principles of the UN 

Convention

• The UN Convention on the Rights of the Child 
has adopted an integrated and holistic 
approach to the rights of children.

• These rights are all seen as necessary for the 
full and harmonious development of the 
child’s personality and as inherent to the 
child's dignity.



The four general principles are:

❑that all the rights guaranteed by the Convention must be 
available to all children without discrimination of any kind 
(Article 2)

❑that the best interests of the child must be a primary 
consideration in all actions concerning children (Article 3)

❑that every child has the right to life, survival and 
development (Article 6)

❑ that the child’s views must be considered and taken into 
account in all matters affecting him or her (Article 12)



What rights do you have as a 
young person? (OCO, 2025)

• You have many different rights. 
For example:

• A Young Person’s best 
interests must always come 
first.

• A Young Person has the right 
to life, survival and 
development.

• A Young Person’s view must be 
considered in all matters 
affecting them.



Children’s Rights

https://www.oco.ie/itsyourright/



Health Care 



Getting Information 



Best interests







UN Sustainable Development Goals 
SDGs



Link to UN Sustainable Development 
Goals (SDGs)

• SDG 3: Good Health and Well-Being

• Children’s involvement ensures health 

innovations address their real needs 

and improve outcomes.

• SDG 4: Quality Education

• Education on biotechnology builds 

knowledge, skills, and awareness, 

promoting informed participation.

• SDG 5: Gender Equality

• Ensuring girls and boys have equal 

opportunities to participate in biotech 

discussions.

• SDG 10: Reduced Inequalities

• Engaging children from diverse 

backgrounds ensures equitable access 

and representation.

• SDG 17: Partnerships for the Goals

• Collaborative programs with schools, 

research institutions, and biotech 

companies foster global partnerships.



Rights-based research with children 5

It emphasizes four key elements: 

Space: Creating an environment where 

children can express their views safely and 

freely. 

Voice: Ensuring children’s opinions are heard 

and taken seriously in decisions that affect 

them. 

Audience: Identifying who will pay attention to 

and take into account children’s perspectives, 

ensuring their voices reach the appropriate 

decisionmakers. 

Influence: Ensuring that children’s opinions 

genuinely affect decisions, rather than being 

merely acknowledged. 



Children’s Participation in Inclusive 
Science Communication

Democratising Science Knowledge:

• Engages diverse audiences in design, governance, and implementation of 

science initiatives.

• Links science communication to societal transformation (Massarani & 

Merzagora, 2014).

Co-Creation Benefits:

• Promotes science learning and engagement, particularly among children.

• Examples of participation:

– Youth groups understanding scientific methodology (King-Kostelac et 
al., 2022).

– Ethnic minorities participating in local research (Aiello et al., 2022).

– Young people in STEM activities (Godec et al., 2022).



Challenges with Children’s 
Participation:

❑ Children are often the least 

involved due to vulnerability 

and sensitivity concerns 

(Powell & Smith, 2009).

❑ Non-participation limits 

opportunities for learning and 

practicing science 

communication (King-Kostelac 

et al., 2022).

This Photo by Unknown Author is licensed 
under CC BY-SA-NC

https://architectureandeducation.org/category/participatory-design-with-children/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/


Children as Social Actors:

– Participation helps 
overcome essentialist 
views of children (Doná, 
2006).

– Active engagement values 
children as meaningful 
citizens with rights (Mayne 
et al., 2018).

– Encourages children to 
make decisions about their 
own participation in 
research (Powell & Smith, 
2009).



Case Study: ALLINTERACT – Widening 
Citizen Engagement in Science 6

•Project Focus: EU H2020-funded ALLINTERACT project aims to diversify 

and enhance citizen engagement in science.

•Objective: Co-create a video game to help children distinguish between 

hoaxes and evidence, while addressing bullying.

•Participants:

•5 children

•5 family members

•4 teachers

•4 researchers

•Method:

•24-hour Science Game Jam in a virtual meeting space.

•Collaborative creation of game guidelines via a cloud-based document.

•Active participation in the co-creation of the video game itself.

•Outcome: Demonstrates an effective co-creation process involving children, 

families, teachers, and researchers in science engagement.
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Most research explored the effects 
of COVID-19 on children.

We set out to turn this around and 
explore the effects of children on COVID-

19.

Our world-wide Co-Design workshop

▪ Teams of children and young people (ages 10-17) formed in five countries across four continents.

▪ The Co-Design Teams develop creative new ideas, coming from their own perspective(s), to help build resilience in children 

and families in times of pandemics and similar crises.

▪ Then they get to pitch their proposals directly to senior adult decision-makers (those who have the power to make things 

happen), and get a commitment to action in response.

▪ By implementing this process in parallel in different countries, children and young people are able to share and incorporate 

the perspectives of those in different contexts, working in solidarity to strengthen each other’s initiatives.

COVISION Worldwide Co-Design Workshop

Mexico Ireland
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Children play a vital role in 

shaping their health and 

well-being. Encouraging 

their active involvement 

not only supports better 

health outcomes but also 

fosters personal growth 

and contributes to a more 

responsive, child-centred

health and social care 

system.
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