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1. LESSON FRAMEWORK

Topic Georgios Papanikolaou - The Scientist Who Learned to See the Invisible
Grade level 11-15 years old (project adaptable to ages 11-15)

Duration 1-2 teaching periods

Subjects English, Science/Biology, History, Skills Workshops

Cross-curricular links Science - History - English - Philosophy - Social Education

Core idea

Curiosity opens questions. Observation helps us see the invisible. Perseverance turns questions into evidence.
Knowledge gains its deepest value when it serves people and society.

Subsections:

¢ A Curious Mind - Learning to Observe

¢ A Multifaceted Mind - Medicine, Biology, Philosophy, Literature and Music

¢ The Journey of Knowledge - From Kymi to Germany and America

¢ The Power of Scientific Curiosity and Perseverance

¢ Seeing the Invisible - The Pap Test

¢ Science in the Service of Humanity: Knowledge, Responsibility and Social Thought
¢ A Difficult Journey to America and the Power of Early Detection

¢ Legacy - When an Idea Continues to Help Others

2. OBJECTIVES

Cognitive Objectives Emotional Objectives

* learn about the life and scientific journey < develop empathy for a young » explore the relationship

of Georgios Papanikolaou person facing uncertainty and between science and society

* understand the importance of curiosity, difficulties in a foreign country * understand that scientists are
observation and questioning in scientific * appreciate perseverance when also members of society with
thinking facing obstacles social concerns and

¢ become familiar with his studies in » reflect on the value of responsibilities

medicine and biology intellectual curiosity « discuss the value of education
« discover his strong interests in * recognize the personal beyond narrow professional
philosophy, literature and music satisfaction that can come from  specialization

e explore the relationship between using knowledge to help others * appreciate diversity of
different areas of knowledge ¢ reflect on the meaning of interests, ideas and perspectives
* understand the basic purpose of the Pap  leaving something valuable ¢ understand how knowledge can
test and the importance of early detection  behind cross borders and benefit people
* recognize that major scientific around the world

achievements often result from long-term
research, patience and perseverance

* understand how scientific knowledge
can serve society and humanity

Skills

* observation and interpretation * communication and discussion » perspective-taking and empathy
e critical thinking * collaborative learning * creative expression

* questioning and inquiry * storytelling ¢ ability to connect ideas from

different fields
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3. LESSON STRUCTURE - CURIOSITY AND THE MULTIFACETED MIND

INTRODUCTION / STARTING POINT - "How Can We See What Cannot Be Seen?"

* Write on the board: "How can we see what cannot be seen?" Invite students to think about air, sound, thoughts,
emotions, cells, microorganisms and ideas.

¢ Ask: Can something be real even if we cannot see it? How can we discover invisible things? What tools does
science use? What kind of person would investigate the unknown?

* Introduce Georgios Papanikolaou and frame his story as a restless mind seeking to understand the unknown.
"What does it take to become a great thinker?"

ACTIVITY 1 | What Do You Know - What Do You Wonder?

Students complete a three-column worksheet: WHAT I KNOW | WHAT I THINK | WHAT I WANT TO KNOW. They
record prior knowledge, assumptions and questions they want the lesson to answer.
KEY IDEA: A brief diagnostic activity that establishes the starting point for learning.

ACTIVITY 2 | What Makes a Great Mind?

Students work in small groups and choose the five most important qualities for a great thinker or scientist:
CURIOSITY - KNOWLEDGE - IMAGINATION - OBSERVATION - CREATIVITY - PATIENCE - COURAGE - HARD
WORK - PERSEVERANCE - CRITICAL THINKING - OPEN-MINDEDNESS - HUMANITY.

Groups explain their choices to the class. An optional video may be used as an introduction.

The teacher presents the beginning of the story: Georgios Papanikolaou was born in Kymi, Euboea, in 1883. In
Athens he studied medicine but also philosophy and literature, learned foreign languages and cultivated a deep
passion for music and violin. Later he continued his studies in Germany and increasingly turned toward biology
and scientific research.

Students complete: WHAT I SEE | WHAT I FEEL /I THINK

Discussion

*« Why was he interested in so many subjects? Why might a doctor study philosophy?

¢ What can music teach about patience and practice? Can literature help us understand people?

¢ Can different interests make someone a better thinker?

KEY IDEA: A great mind is not always a narrow mind. Learning from different worlds can change the way we see
our own world.

ACTIVITY 4 | One Mind, Many Worlds

Place GEORGIOS PAPANIKOLAOU in the centre of the board. Around him: MEDICINE - BIOLOGY -
PHILOSOPHY - LITERATURE - MUSIC - SOCIETY - HUMANITY.

Students discuss connections: Music — patience/practice/attention; Philosophy — questioning/reflection/ —
imagination/language/understanding people; Biology — observation/investigation/evidence; Medicine — helping
people.

Do these subjects really have nothing to do with one another? What can happen when different areas of
knowledge meet in one person's mind?

KEY CONCEPT: POLYMATH - A polymath is a person who develops deep knowledge or strong interests in several
different areas. The aim is to understand the idea rather than memorize the word.
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4. SCIENCE, SOCIETY, PERSEVERANCE AND DISCOVERY

ACTIVITY 5 | Science and Society - More Than a Scientist

During his youth Papanikolaou was interested in social and intellectual questions and connected with people and
ideas involved in the debates of his time.

* Should scientists care about society? Can science exist separately from human values?

* Should educated people think about social problems? Why might a scientist write, discuss ideas or join
intellectual debates?

Group prompt: "Knowledge gives us power. What should we do with it?"

Complete: "A truly educated person should..." Possible ideas: question - think - listen - learn - understand -
contribute - help - respect - create.

KEY IDEA: Education is not only about preparing for a profession. It can shape how we understand ourselves,
other people and society.

ACTIVITY 6 | The Journey of Knowledge - From Greece to America

Simplified timeline: Kymi — Athens — Medicine — Philosophy & Music — Germany — Biology — America —
Research - Students place the stages in the correct order. Papanikolaou later travelled to America with his wife,
Andromache. They faced financial difficulties and humble jobs before he found a laboratory position, built his
scientific career, worked at major American academic institutions and devoted himself to research. What might it
feel like to start again in a foreign country? Why work hard before following your real vocation? What does this
story say about success?

KEY IDEA: A difficult beginning does not necessarily determine the end of a journey.

ACTIVITY 7 | When Knowledge Meets Difficulty

Groups discuss what would help them continue in five situations: leaving home for education; arriving in a
foreign country with financial difficulties; working in jobs unrelated to scientific ambitions; finally finding a
laboratory opportunity; spending years on a difficult scientific question.

Choose from: PATIENCE - CURIOSITY - HARD WORK - DISCIPLINE - COURAGE - PERSEVERANCE - HOPE -
FAITH IN YOUR WORK

Create: "A scientist needs ~~ because
KEY IDEA: Scientific discovery is not only about intelligence. It requires patience, discipline, persistence and the
courage to continue when the answer is not yet visible.

ACTIVITY 8 | Seeing the Invisible - The Scientist at Work

Ask: "What was Papanikolaou trying to see?" Introduce the world of cells in simple terms: the body is made of
tiny cells; cells cannot normally be seen with the naked eye; scientists use microscopes and scientific methods;
Papanikolaou devoted years to studying cells and their changes.

Return to the opening question: "How can we see what cannot be seen?"

OBSERVATION — MICROSCOPES — CELLS - RESEARCH - EVIDENCE

The teacher may use the suggested videos as introductions to any activity where helpful.

CLOSING MESSAGE

Curiosity opens questions. Observation helps us see the invisible. Perseverance turns questions into evidence.
Knowledge gains its deepest value when it serves people and society.
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