R A D I OAC T I VE
E D U C A T I ON A L

R E S O U R C E S

MARIE CURIE:

TEACHING RADIOACTIVE IN THE CLASSROOM
Radioactive is a biopic full length film based on the life of Marie Curie.
Awarded two Nobel Prizes, the first in physics (1903) shared with Pierre Curie
(her husband) and Henri Becquerel for the discovery of the phenomenon
of radioactivity, and the second in chemistry (1911) for the discovery of the
radioactive elements polonium and radium, Marie Curie remains one of
the most formidable and accomplished scientists of our time. Her body of
scientific work birthed the idea of particle physics, changed our perception
of matter and the universe, and led to such monumental developments from
nuclear energy to treatments for cancer.
To inform and inspire future generations of students, and to honor the
scientific work of Marie Curie, Amazon Studios and Blueshift Education have
developed a set of lessons for upper middle and high school educators to
incorporate clips of Radioactive within the classroom. These inquiry based
lessons support units on the history of science, the process of scientific
discovery, as a tool for strengthening critical media literacy, and for thoughtful
reflection and connection to the legacy of her work today. Each lesson
includes classroom appropriate curated short film clips, primary and
secondary source material, and inquiry based activities for students to
delve deep into these lesson topics.
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TEACHERS PLEASE NOTE
RATING AND CONTENT:
Radioactive is rated PG-13 for thematic
elements, disturbing images, brief nudity
and a scene of sensuality. However, the
lessons created for the film do not include
any of the more mature content. Only
curated, classroom appropriate clips
are used in the resource.
DRAMATIZATION:
Radioactive is a biopic and not a
non-fiction biography. A biopic is a
dramatization of the real-life events of
a person’s life. The writer, director, and
actors in Radioactive use artistic license
to interpret Marie Curie’s story - including
the timeline, events, and characterizations
of people represented in the film.

INTRODUCTION I CONTINUED

LESSON ONE
MARIE CURIE: THE IMAGE AND THE REALITY

Students will learn about the early years of Marie Curie and her journey as a scientist, as a partner with
Pierre Curie, and as a mother at the turn of the 20th century. Through their discovery students will apply a
critical media literacy lens to Radioactive and compare this depiction with select primary and secondary
source materials on Marie Curie.

LESSON TWO
MARIE CURIE’S SCIENCE: EXPERIMENTATION AND DISCOVERY

In this lesson students will learn about the power of observation and the need for creativity in sparking
scientific inquiry. Students will look closely at Marie and Pierre Curie’s process for discovering the
phenomenon of radioactivity, their identification of radium and polonium, and develop their own scientific
investigations, and models for explaining radioactivity.

LESSON THREE
THE LEGACY OF MARIE CURIE

From nuclear energy and the atomic bomb, to medical applications of radiation, students will reflect on the
legacy of Marie Curie’s discovery of radium and share their views in a Socratic Seminar.
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LETTER TO EDUCATORS FROM
THE DIRECTOR OF RADIOACTIVE
MARJANE SATRAPI
When I read the Radioactive script, I felt that it was a very important
story to tell and that I had to do it. I grew up with two role models,
Marie Curie and Simone de Beauvoir. My mother wanted me to
become an independent woman. It was her obsession. I did not
become a philosopher or a scientist, however, I managed to become
an independent woman.
It is true that everyone has, more or less, heard the name of Marie
Curie but almost no one really knows the breadth and depth of her
story. Not only is she the only person in the world to have received
two Nobel Prizes in two separate disciplines, Physics and Chemistry,
but she is also of extraordinary modernity.
I did a lot of research on this. There are quite a few biographies about
her, but every biographer always has an element of subjectivity. I
then read all of her correspondence and her diary. By reading her
own words I tried to get close to her and understand her. There were
points on which I felt close to her.
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“MARIE CURIE NEVER
CALLED HERSELF A
FEMINIST. SHE WAS A DE
FACTO FEMINIST. SHE
NEVER THOUGHT THAT HER
GENDER PRESENTED AN
OBSTACLE TO CARRY OUT
HER SCIENTIFIC WORK,
AND SHE WAS RIGHT. SHE
SHOWED SHE WAS EQUAL
(AND EVEN SUPERIOR) TO
MEN JUST BY DOING. NO
SLOGANS, JUST ACTION.”
		

- MARJANE SATRAPI

LETTER TO EDUCATORS I CONTINUED

She, like me, came to France at the start of our twenties to do what we could not do in our home countries. She came
from Poland where scientific studies were prohibited for women. Me, from Iran where my artistic activity was compromised
by religious censorship. Because of this, she, like me, as foreigners had to do three times more to achieve what we wanted
to achieve.
I found in her someone who was uncompromising and who followed at all and any costs her passion, SCIENCE. It
sometimes makes her not “lovable” as we expect a woman to be, but should we always be charming when we are a
woman? Did she even have time to worry about the consideration of others?
When we talk about a genius man, we can safely say that he was certainly not an easy person, but since he had a
superior intelligence, he had the right to be unpleasant. For women it’s another matter. They always have to be gentle and
accommodating.
Marie Curie never called herself a feminist. She was a de facto feminist. She never thought that her gender presented an
obstacle to carry out her scientific work, and she was right. She showed she was equal (and even superior) to men just by
doing. No slogans, just action.
Unfortunately our girls don’t always think they can be geniuses. Studies show that up to the age of seven, they can
associate the word “genius” with themselves, but very quickly this word is only attributed to boys! This is not because of
their lack of intellectual capacity but because they have no concrete role models to follow. I think Radioactive can help
awaken more girls to science as a vocation. Let’s teach our daughters that they don’t always have to apologize, that it’s
okay not to please everyone.
But I don’t think you should put young boys aside. The reason Marie Curie succeeds is also largely due to her collaboration
with Pierre Curie. He was the Physicist, she the Chemist. He was gentle and calm, she was tornadoes and fire and their
love-passion joins their passion for science and discovery. It is a couple model where the two parties are equal and where the
relationship is based on respect and collaboration. There is never any question of domination. Even today the couple Marie
and Pierre Curie are a couple of the future.
I think it is necessary to pass the following message to our children: There is nothing more attractive than intelligence and
there is nothing more modern than the equality that concerns genders and races. And obviously this fight must be waged
with men, not against them.
Finally the title of the film is Radioactive and not “Marie Curie.” We are talking here about the effects of the discovery of
radioactivity which changed the face of the world at the beginning of the last century. In a positive way because it made it
possible to find a cure against cancer, and in a negative way because it also gave rise to the atomic bomb and the nuclear
disasters.
Is it the fault of science? The answer is obviously NO. Science is the expression of human curiosity trying to understand
the world around it. As Marie Curie said so well: “In life, nothing is to be feared, everything is to be understood.”
However, what is our responsibility as human beings in relation to these new discoveries?
					

Thank you.

Marjane Satrapi
DIRECTOR
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LESSON ONE

MARIE CURIE: THE IMAGE
AND THE REALITY
LESSON OVERVIEW
In this lesson students will learn about the trailblazing scientist Marie Curie who discovered the process and
coined the term radioactivity, was the first woman to win a Nobel Prize, and to this day, remains the only
person to win two Nobels in two different sciences - chemistry and physics.
Through inductive reasoning, students will learn about her early life and influences by applying a critical
media literacy lens to depictions of her in select primary and secondary source materials and compare this
to her portrayal in the feature length film, Radioactive.

GUIDING
QUESTIONS

DURATION
Two, 55-minute class periods.

• Who was Marie Curie?
• What is the image of Marie Curie? What
was the reality?
• How did Marie Curie defy the conventions
of her day?
• What do we learn about the History of
Science through the life of Marie Curie and
the film Radioactive?

GRADE LEVEL

MATERIALS

8th -12th Grade

• Lesson One Packet: Can be printed or
uploaded on a shared classroom drive
• Film clip and equipment to project Clip
One from the film, Radioactive
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DAY ONE:
PLAN OF INSTRUCTION

1. INTRODUCTION: WHO WAS MARIE CURIE?
Organize students into small groups of three or four students to review a Photo Gallery of Marie Curie.
• P
 roject, or have students view and analyze from their shared drive, photographs from The Nobel Prize
Archive Project.1
• Begin with image 10 and view in reverse order to see the photographs in chronological order. With each
image, discuss the photograph using these prompts
• What do they see in the photograph?
• What do they learn about Marie Curie from each image and from the captions?
• What questions, if any, do the photographs elicit?

2. S
 MALL GROUP WORK - DOCUMENT ANALYSES AND
DISCUSSION
Organize students into small groups of three or four students - these will be their document discussion and
analyses groups. In their packet, Documents A through E.

Document B:

Document A:

“A New Chemical
Element”, New
York Daily
Tribune, Sunday,
December 17,
1899

Vanity Fair image
of Marie and Pierre
Curie

Document C:
Nobel Prize
Speech, 1911

Document D:

“Mother of Radium
Returns”, The Sunday
Star Magazine,
October 13, 1929
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Document E:

“Introduction” from
Madame Curie: A
Biography, written
by her daughter
Eve Curie

DAY TWO:
PLAN OF INSTRUCTION
1. OPENING- DAY TWO
Introduce the film Radioactive to students. Directed by Marjane Satrapi, the 2020 film is inspired by the
graphic biography of the same name, Radioactive by Lauren Redniss. The film tells the scientific story and
romantic passions of Marie Sklodwska-Curie (Polish scientist) and Pierre Curie, and the ongoing reverberations
of their discoveries.
Before showing the film clip, have students reflect on and discuss this question:
• If other films on Marie Curie already exist, what may have motivated this director to make another new
film about this character?
Next, share this excerpt from an interview director Marjane Satrapi did on what motivated her to make the film,
Radioactive.
“THE MOST FASCINATING PART FOR HER WAS NOT ONLY THE BIOPIC OF MME.
CURIE, BUT ALSO ABOUT RADIOACTIVITY - THAT IS WHAT MAKES THE FILM MODERN
AND DIFFERENT THAN THE OTHERS. MME CURIE IS A ROLE MODEL BECAUSE
SHE DID WHAT SHE HAD TO DO. SHE LOVED SCIENCE, SHE WANTED TO WORK ON
SCIENCE, SHE WANTED TO MAKE SCIENTIFIC RESEARCH - SHE DID IT. FOR THAT,
YOU HAVE TO HAVE A CERTAIN CHARACTER, YOU HAVE TO HAVE A BELIEF ABOUT
YOURSELF. SOCIETY OFTEN TELLS WOMEN THAT THEY HAVE TO BE PERFECT IN
EVERYTHING, THEY HAVE TO BE GREAT SPOUSES, GREAT MOTHERS, GREAT COOKS,
HAVE TO BE BEAUTIFUL, SUCCEED IN THEIR WORK - IT’S IMPOSSIBLE. NOBODY
CAN BE GOOD IN EVERYTHING BECAUSE WE ARE HUMAN BEINGS AND WE ARE
IMPERFECT; AND THIS IMPERFECTION, WE CAN ACCEPT IT IN MEN, I HOPE THAT
ONE DAY WE CAN ACCEPT THIS IMPERFECTION WITH WOMEN, THEN SOCIETY WILL
CHANGE.”

• Ask students for their reactions to this interview answer. Does it reinforce or conflict with what they know
about Marie Curie up to this point?

2. WATCH CLIP ONE FROM RADIOACTIVE
Teacher Note: The film opens with Marie Curie walking into her lab in Paris before fainting. She is then taken
to a hospital where we see her wheeled on a stretcher while having a flashback to the first time she meets
Pierre Curie in Paris, 1893.
Watch Clip One: The Beginning of Their Partnership, (runtime: 10 min)
Debrief and discuss the film clip:
• What reactions do they have to the film?
• What was new or surprising?
• Hélène Langevin-Joliot, Marie Curie’s grand-daughter, recalls that
her grandmother wrote in a letter to her mother, Irene, that she
suffered much more from the lack of resources than from the fact of
being a woman. What is your reaction to this insight?
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DAY TWO I CONTINUED

3. C
 LOSING: CRITICAL MEDIA LITERACY: ANALYZING
THE RADIOACTIVE FILM POSTER.
Have students view then analyze the Radioactive film poster handout by using these questions:
• Who created this poster?
• What creative techniques were used to attract my attention?
• How might different people understand the poster differently?
• What point of view or message is this poster communicating?
• What is the purpose of this poster?
Next, compare this poster to what you know about Marie Curie using the information you collected on your
sketchnote.
• What are your initial reactions to the poster given what you know about Marie Curie?
• Is the poster an accurate representation? Why or why not?
• If you were to add a tagline to the poster, or several words on the top of the poster, what would they be?
• Return to the print viewed at the beginning of the lesson from Vanity Fair Magazine and compare the two
representations.
Extended Learning
• Have students create a movie poster on Marie Curie from this lesson.
• What image(s) would they use?
• What medium would they choose?
• What would they want to communicate?
Further Learning on Marie Curie
Madame Curie: A Biography, Eve Curie
Obsessive Genius, The Inner World of Marie Curie, Barbara Goldsmith
Radioactive, Lauren Redniss
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LESSON ONE PACKET:
MODEL OF SKETCHNOTE

Directions: Create a Sketchnote of Marie Curie as you learn about her life and scientific work. Sketchnoting, also
commonly referred to as visual notetaking, is the creative and graphic process to record thoughts and information
with the use of illustrations, symbols, structures, and texts. For more information see:
https://medium.com/ingeniouslysimple/free-intro-to-sketchnotes-cheatsheet-d1cf8566441b

SKETCHNOTE PORTRAIT

Credit: Nuggethead

July 24, 2020

10

LESSON ONE PACKET I CONTINUED

DOCUMENT A: VANITY FAIR POSTER, DECEMBER 12,
1904
Visual Analysis Questions:
• What do they see in this print?
• Who is the intended audience?
• What message do you think the artist is trying to communicate about Marie and Pierre Curie?

Credit: Commons Wikimedia
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LESSON ONE PACKET I CONTINUED

DOCUMENT B: NEW YORK DAILY TRIBUNE, SUNDAY,
DECEMBER 17, 1899
Read the transcription of the article with this question in mind:
• What do you learn about the scientific discovery of Marie and Pierre Curie from this article?

“A New Chemical Element”: Transcription1
“Six or eight permanent additions to the list of chemical elements have been
made within the last three or four years. None of them, however, possess
such immediate practical importance as the discovery of radium. The find of
helium in terrestrial minerals awakened a peculiar degree of interest, because
it afforded fresh evidence that the earth and the sun are made of substantially
the same materials. Still, no one has yet found any use for helium. It was a
little startling to learn, as the world did from Ramsay’s isolation of argon, that
the atmosphere contained one more constituent than had previously been
supposed. Yet, so far as is known, argon is as useless as helium. And so
on through the list of recent discoveries, until radium is reached. Regarding
this element, Professor Barker showed in Philadelphia last week than on
account of the invisible radiances which it emits it is a more convenient and
economical agent for surgical exploration than that which made Röntgen
famous.
The investigations of M. and Mme. Curie, which resulted in the finding of
radium began early in 1898, if not before, and were doubtless stimulated, in
not suggested, by the Bavarian professor’s brilliant achievement. Röntgen’s
work naturally called to mind the observations of Becquerel, that uranium
and its salts exerted a very feeble photographic influence. By experimenting
with pitchblende, the mineral from which uranium is obtained commercially,
M. and Mme. Curie found that the former yielded the same effect much more
conspicuously. This led them to suspect that they were on the track of a new
element. They even went so far as to name it provisionally, although much
difficult was experienced in separating it from the substances with which it
was associated. Just before the close of the year, with the cooperation of M.
Bemont, they obtained indications of still another new element. The first they
called “polonium” and the second “radium.” Polonium is believed to surpass
uranium and its salts in emissive power five hundredfold, but Professor
Barker estimates the efficiency of radium at one hundred thousand times that
of uranium. For this reason, and because of its comparative cheapness and
simplicity, the second of the Curies’ discoveries seems destined to replace
the costly and complicated X ray apparatus in the realm of surgery.
One important distinction is to be noted between the behavior of the
Crookes tube and that trait of radium which is now for the first time being
exploited in this country. The practicability of deriving one form of energy—
heat, light, electricity or chemical action—from some other has long been
recognized, but it is axiomatic that none of them can be produced except
by that method. It is believed that the most man can do is to transform.
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LESSON ONE PACKET I CONTINUED

It is thought that he cannot, in any true sense, create. Röntgen obtained his X rays only by a conversion of force
previously existing in the form of electricity. But a radiance which will penetrate opaque bodies and act upon the
chemicals on a photographic plate is secured from radium without the apparent use of any known specifies of
energy. The phenomenon may yet be explained. But at present it looks very much like what has long been regarded
an impossibility, the spontaneous generation of force.
The fact is not altogether unique, however. Within the last few years an Englishmen, name Russell, has been calling
attention to the exceedingly slow but well defined action on a photographic plate of several familiar substances,
amount them printer’s ink, of which he regards the varnish the potent factor. The protective covering which he
placed on his plate seemingly preclude any chemical action by the ink, or any invasion of his placeholder by true
light rays. And as he was able to observe the effect when he used specimens of print over a century old, it is hard
to say how long this mysterious power may continue to be exerted by ink. This fact, taken with the discovery of M.
and Mme. Curie, open up a fascinating, and perhaps fruitful, field of speculation as to the existence and nature of yet
unrecognized physical forces.”
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LESSON ONE PACKET I CONTINUED

DOCUMENT C: NOBEL PRIZE LECTURES, 1903 AND
1911
Read the excerpts of these two Nobel Prize speeches:
• What do these two lectures reveal about the culture of scientific discovery at the turn of the 20th century
and the partnership between Pierre and Marie Curie?

Radioactive Substances, especially radium, Pierre Curie, 1905*2

*Because of illness, Pierre and Marie Curie did not travel to Stockholm, Sweden to accept their Nobel Prize in
Physics in 1903. Two years later, Pierre Curie presented this lecture on Jume 6, 1905.
“Allow me, first of all, to tell you that I am happy to speak today before the Academy of Sciences which has
conferred on Mme. Curie and myself the very great honour of awarding us a Nobel Prize. We must also tender
you our apologies for being so tardy in visiting you in Stockholm, for reasons quite outside our control.
I have to speak to you today on the properties of the radioactive substances, and in particular of those of
radium. I shall not be able to mention exclusively our own investigations. At the beginning of our studies on
this subject in 1898 we were the only ones, together with Becquerel, interested in this question; but since then
much more work has been done and today it is no longer possible to speak of radioactivity without quoting the
results of investigations by a large number of physicists such as Rutherford, Debierne, Elster and Geitel, Giesel,
Kauffmann, Crookes, Ramsay and Soddy, to mention only a few of those who have made important progress
in our knowledge of radioactive properties.
Becquerel discovered in 1896 the special radiating properties of uranium and its compounds. Uranium emits
very weak rays which leave an impression on photographic plates. These rays pass through black paper
and metals; they make air electrically conductive. The radiation does not vary with time, and the cause of
its production is unknown. Mme. Curie in France and Schmidt in Germany have shown that thorium and
its compounds possess the same properties. Mme. Curie also showed in 1898 that of all the chemical
substances prepared or used in the laboratory, only those containing uranium or thorium were capable of
emitting a substantial amount of the Becquerel rays. We have called such substances radioactive.
Mme. Curie has studied the minerals containing uranium or thorium, and in accordance with the views just
stated, these minerals are all radioactive. But in making the measurements, she found that certain of these
were more active than they should have been according to the content of uranium or thorium. Mme. Curie
then made the assumption that these substances contained radioactive chemical elements which were as
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yet unknown. We, Mme. Curie and I, have sought to find these new hypothetical substances in a uranium
ore, pitchblende. By carrying out the chemical analysis of this mineral and assaying the radioactivity of each
batch separated in the treatment, we have, first of all, found a highly radioactive substance with chemical
properties close to bismuth which we have called polonium, and then (in collaboration with Bémont) a second
highly radioactive substance close to barium which we called radium. Finally, Debierne has since separated
a third radioactive substance belonging to the group of the rare earths, actinium. These substances exist in
pitchblende only in the form of traces, but they have an enormous radioactivity of an order of magnitude 2
million times greater than that of uranium. After treating an enormous amount of material, we succeeded in
obtaining a sufficient quantity of radiferous barium salt to be able to extract from it radium in the form of a pure
salt by a method of fractionation. Radium is the higher homologue of barium in the series of the alkaline earth
metals. Its atomic weight as determined by Mme. Curie is 225. Radium is characterized by a distinct spectrum
which was first discovered and studied by Demarçay, and then by Crookes and Runge and Precht, Exner, and
Haschek.
Finally, in the biological sciences the rays of radium and its emanation produce interesting effects which are
being studied at present. Radium rays have been used in the treatment of certain diseases (lupus, cancer,
nervous diseases). In certain cases their action may become dangerous. If one leaves a wooden or cardboard
box containing a small glass ampulla with several centigrams of a radium salt in one’s pocket for a few hours,
one will feel absolutely nothing. But 15 days afterwards a redness will appear on the epidermis, and then a sore
which will be very difficult to heal. A more prolonged action could lead to paralysis and death. Radium must be
transported in a thick box of lead.
It can even be thought that radium could become very dangerous in criminal hands, and here the question can
be raised whether mankind benefits from knowing the secrets of Nature, whether it is ready to profit from it or
whether this knowledge will not be harmful for it. The example of the discoveries of Nobel is characteristic, as
powerful explosives have enabled man to do wonderful work. They are also a terrible means of destruction
in the hands of great criminals who are leading the peoples towards war. I am one of those who believe with
Nobel that mankind will derive more good than harm from the new discoveries.
[Important Note: On April 19, 1906 Pierre Curie was killed in a street accident in Paris.]
Radium and the New Concepts in Chemistry, Marie Curie, 19113
“Some 15 years ago the radiation of uranium was discovered by Henri Becquerel, and two years later the study
of this phenomenon was extended to other substances, first by me, and then by Pierre Curie and myself. This
study rapidly led us to the discovery of new elements, the radiation of which, while being analogous with that of
uranium, was far more intense. All the elements emitting such radiation I have termed radioactive, and the new
property of matter revealed in this emission has thus received the name radioactivity. Thanks to this discovery
of new, very powerful radioactive substances, particularly radium, the study of radioactivity progressed with
marvellous rapidity: Discoveries followed each other in rapid succession, and it was obvious that a new science
was in course of development. The Swedish Academy of Sciences was kind enough to celebrate the birth of
this science by awarding the Nobel Prize for Physics to the first workers in the field, Henri Becquerel, Pierre
Curie and Marie Curie (1903).
It is therefore my task to present to you radium in particular as a new chemical element, and to leave aside the
description of the many radioactive phenomena which have already been described in the Nobel Lectures of H.
Becquerel, P. Curie and E. Rutherford.
Before broaching the subject of this lecture, I should like to recall that the discoveries of radium and of
polonium were made by Pierre Curie in collaboration with me. We are also indebted to Pierre Curie for basic
research in the field of radioactivity, which has been carried out either alone, in collaboration with his pupils.
The chemical work aimed at isolating radium in the state of the pure salt, and at characterizing it as a new
element, was carried out specially by me, but it is intimately connected with our common work. I thus feel that
I interpret correctly the intention of the Academy of Sciences in assuming that the award of this high distinction
to me is motivated by this common work and thus pays homage to the memory of Pierre Curie.”
July 24, 2020
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DOCUMENT D: THE SUNDAY STAR MAGAZINE,
OCTOBER 13, 1929
Read the transcription of the article with these questions in mind:
• What new information do you learn about Marie and Pierre Curie?
• From the article, what is opinion and what is fact?

“Mother of Radium Returns” (Transcription)4
When Mme. Marie Curie This Month Pays Her Second Visit to America, Her
Many Friends and Admirers Here Will Present to Her Another Gram of the
Precious Materials She Discovered, to be Used in the Fight Against Disease
in Poland.
By Dr. Francis Carter Wood
Professor and Director of Cancer Research at Columbia University
“One of the great scientists of the present century will make her second visit
to America this month. Marie Curie comes to dedicate the new Hepburn
Laboratory of Chemistry at St. Lawrence University, to attend a dinner given
in honor of Thomas Alva Edison and to meet the friends she made on her
previous trip in 1921.
This previous trip was arranged by a group of women who admired one who
is perhaps the greatest woman scientist of all time and who not only wished
to do her honor, but to give her a long needed vacation from the arduous
labors of her research laboratory; for the continuous handling of radium in
large quantities is dangerous and her health had been seriously undermined
not only by such exposure to the radium rays, but by her long devotion
to her laboratory. Her only vacations have been occasional visits to her
native country to see her relatives, a few short trips which she made to give
lectures on the discovery of radium, and the traveling which she did during
the development of radiological services during the war. In this she played
a most important part, for she created out of nothing a group of portable
radiological laboratories which traveled to the spot where they were most
needed for the diagnosis of bone injuries or the location of bullets or shell
particles which needed extraction.
(The President) presented Mme. Curie with the key to a box in which radium
—at that time in safe storage in the vaults of the Bureau of Standards—was
afterward transported to France. With the true scientific spirit Mme. Curie
refused to accept the radium as a personal gift, but insisted that the deed
should be so made that the radium would become the property of the
laboratory named in honor of her husband—the Curie Laboratory—and the
surplus money, for the momentum of the subscription had carried the fund
quite a distance beyond the amount necessary to pay for the radium, was
trusted and the Income offered to Mme. Curie to conduct further work.
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Now she has come again, and her friends have subscribed $50,000 to give her what she most desires—another
gram of radium to be used in the service of humanity in her own country, Poland, which at present has no radium.
By her efforts and the generosity of the French government and private individuals, the Paris Institute of Radium,
in which she is interested, has a sufficient supply for its purposes...To these two Institutes must go all those who
are interested either in the scientific investigation of the nature of radium and the rays which it gives off, or in the
application of these rays to relieve human suffering from cancer.
Few people know the details of the dramatic discovery which Mme. Curie and her husband made. Like so many
other discoveries in science, it was not wholly independent, for it was preceded by the discovery by Roentgen of the
X-rays in 1895.
Prof. Henri Becquerel thought that perhaps rays similar to X-rays might be emitted from fluorescent uranium. By
accident he selected some crystals of a uranium compound which he had prepared some 15 years before. If he had
used a fresh preparation, radium might not have been discovered. He placed these crystals upon a photographic
plate enclosed in black paper and promptly found that the plate was blackened after development. Prof. Becquerel
then discovered that this blackening was not due to the fluorescence of the uranium salt, for it was obtained when
that salt had not been exposed to light for several months. It must, therefore, be due to some rays coming from the
Uranium itself said he.
Mme. Curie’s profound knowledge of chemistry was known to Prof. Becquerel, and he asked her to take up the
question and find out why the uranium gave off a kind of light which would pass through black paper. It was shortly
found that the uranium had also the capacity to discharge electricity from bodies near it. It happened that Mme.
Curie’s husband had been interested in devising a very sensitive instrument for detecting, such minute electrical
currents as pass through air influenced by uranium, so he joined with his wife in testing the radioactivity of a large
number of substances.
Certain minerals were found to be highly radioactive, but only those containing uranium or thorium. Mme. Curie then
suggested the Hypothesis that there must be in these ores some substance which was much more radioactive than
either uranium or thorium Itself. This meant, of course, separating chemically these new substances from uranium
ores. The separation was based entirely on the tested radioactivity of each substance separated. The ore contained
a large number of elements, each one of which had to be collected by the most careful chemical analysis and
tested. The new radioactive substance did not amount to a millionth of 1 percent of the original ore. Nevertheless,
polonium, named after Mme. Curie’s native country was discovered in July. 1898, and radium in December of the
same year.
In order to obtain more than a few specks of either of these substances it was necessary to work with large
quantities of ore, and Mme. Curie gave her entire time to isolating more radium and polonium in order that they
might determine the nature of these substances. This work had to be carried out in an abandoned storeroom, which
was merely a wooden shed with an asphalt floor, a roof which did not keep out the rain and without any fittings.
The only objects which this magnificent laboratory contained were some old pine tables, a cast iron stove and a
blackboard. There was no ventilator to carry off the poisonous gases given off in the chemical analysis, so that
in good weather they worked outside of the building in a courtyard, and when the weather was unfavorable they
worked inside, with the windows left open. This in a Paris Winter. In her published account of the life of her husband
she says, “We were at this time entirely absorbed in the new field that opened before us, thanks to the discovery so
little expected. And we were very happy, in spite of the difficult conditions under which we worked. We passed our
days at the laboratory, often eating a simple student’s lunch there. A great tranquillity reigned in our poor, shabby
hangar; occasionally, while observing an operation we would walk up and down, talking of our work, present and
future. When we were cold a cup of hot tea, drunk beside the stove, cheered us. We lived in a preoccupation as
complete as that of a dream.
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So wretched were the conditions under which these two devoted persons worked that they even had to pay out of
their own meager in comes for some of the chemicals which they used, and their combined incomes were at that
time about one-fifth of what an able-bodied bricklayer could make in the city of New York—not in 1929, but in 1900.
The effect of the discovery on these two was a crushing blow. Pierre Curie...was over whelmed with demands for
speeches, public lectures, portraits, autographs—the thousand things which an unthinking and selfish public inflict
upon someone who has achieved a great discovery...in spite of the French appreciation of Intellectual achievement,
these two persons, who have given more fame to France than almost anyone else except Pasteur, continued to
work in poverty and great physical discomfort owing to the lack of ordinary laboratory conveniences.
When I took Mme. Curie into the great physics laboratory of Columbia University and showed her some of the
experimental equipment with which that great institute is provided her astonishment was such that she could
scarcely speak. In a single room the students and investigators in that Institution had more apparatus than she
had ever possessed in her entire lifetime, or, as a matter of fact, would ever possess, though she now holds her
husband’s position of professor in the university.
They were told that they should patent their processes for extracting radium and that they would thus become
rich, but they both felt that their work was entirely for humanity and that any patenting of these processes would
inevitably result in high prices, and that if any practical value resided in their discovery it should be turned over to the
people who needed it.
It is a shabby story and yet a wonderful one, because, as the work went on, they were aided by brilliant chemists
and physicists working in other departments of the university, who helped them for the pure love of discovery and
who, without claiming any reward or even without desire to share in the glory at the new.”
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DOCUMENT E: EXCERPT FROM MADAME CURIE:
A BIOGRAPHY , BY EVE CURIE. PUBLISHED 1937
Directions: With the previous documents in mind, discuss in your small group how this introduction to Madame
Curie’s biography written by her daughter inform your understanding of the image and the reality of Marie Curie?
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Credit: https://archive.org/stream/madamecuriebiogr00evec_0#page/n13/mode/2up
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FILM POSTER, RADIOACTIVE (2020)
As a class, or in small groups, have students engage
in a critical media exercise of the poster using these
steps:
• Who created this poster?
• What creative techniques were used to attract
my attention?
• How might different people understand the
poster differently?
• What point of view or message is this poster
communicating?
• What is the purpose of this poster?
Next, compare this poster to what you know about
Marie Curie using the information you collected on your
sketchnote.
• What are your initial reactions to the poster given
what you know about Marie Curie?
• Is the poster an accurate representation? Why
or why not?
• Do you agree with the terms used - “Pioneer.
Genius. Rebel.”? What other terms would you
use to describe Marie Curie for a movie poster?
• Return to the print viewed at the beginning
of the lesson from Vanity Fair Magazine and
compare the two representations.
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LESSON TWO

EXPERIMENTATION AND DISCOVERY
LESSON OVERVIEW
“A great discovery does not issue from a scientist’s brain readymade, like Minerva springing fully armed from Jupiter’s head; it is
the fruit of an accumulation of preliminary work.”
- Marie Curie5

In this lesson students will learn about the concept of radioactivity by mirroring the scientific inquiry Marie
Curie undertook as she identified the phenomenon of radioactivity and the discovery of the radioactive
elements radium and polonium.

GUIDING
QUESTIONS

DURATION
Two - three, 55-minute class periods
with homework, depending on student
investigation time allotted.

• W
 hat methods of scientific inquiry did
Marie and Pierre Curie undertake in order
to identify radioactivity?
• What is radioactivity?
• How can models be used to communicate
complex scientific information?

MATERIALS
• F
 ilm clips and equipment to project Clips
Two and Three from the film, Radioactive
• Copy Lesson Two Packet for each
student
• Access to the internet or textbooks for
individual research
• Where appropriate - materials to support
physical investigations, such as geiger
counters

TEACHER’S NOTES
• In order to make this lesson as broadly
accessible as possible, it does not
include experiential activities using
radioactive materials. To learn more about
safe experimentation using radioactive
materials in high school classrooms,
visit: www.epa.gov/radtown/radioactivematerial-science-classrooms
• The Grape Fermentation Model in
Clip Two is not a perfect model for
radioactivity. A Critical Media Literacy
exercise may delve deeper into the
students discussing how to verify scientific
information portrayed in fictionalized
media.

GRADE LEVEL
8th -12th Grade
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1. INTRODUCE BECQUEREL’S ACCIDENTAL FINDING
In 1896, a French scientist named Henri Becquerel hypothesized that uranium crystals that had been charged
by the sun would emit x-rays that would permeate soft tissue to create images of what is inside, such as the
bones inside a body.
Read aloud this description of what happened:
In the course of an experiment designed to study x-rays ... Henri Becquerel stored some uraniumcovered plates in a desk drawer next to photographic plates wrapped in dark paper. Because it was
cloudy in Paris for a couple of days, Becquerel was not able to “energize” his photographic plates by
exposing them to sunlight as he had intended. On developing the photographic plates, however, he
found to his surprise strong images of his uranium crystals. He had discovered natural radioactivity,
due to nuclear transformations of uranium.6
Marie Curie was fascinated by this finding, and it became the spark for her groundbreaking identification of the
phenomenon of radioactivity.7
Ask students - what research questions would they pose to help them understand Becquerel’s finding? List
their questions on a white board.

2. SMALL GROUP WORK: RESEARCH GROUP
QUESTIONS
In an interview with the director Marjane Satrapi about the film, she said, “To be a scientist you have to be really
creative, have to imagine something that is not there. The basis of being a good scientist is to be creative
- the basis is creation.”8
Using one of the following Graphic Organizers, have students create a plan for investigation to answer one of
the questions they generated in response to the phenomenon that Becquerel observed in his lab.9
• Middle School Graphic Organizer
• High School Graphic Organizer
For classrooms planning on carrying out physical investigations, allow an extra class period for students to
conduct their investigations.
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Ideas for investigations (Middle or High School):
Research in textbooks or online to understand:
• The difference between Becquerel’s hypothesis and his findings
• The definition of and atomic structure of a radioactive element
Hypothetical experiments, based on evidence and information they find through individual research:
(High School)
• How the uranium crystals in Becquerel’s drawer impressed their image onto the photographic plates
• How the Curies separated the elements from the pitchblende
• The difference between radium and polonium, and how the Curies detected it
• The difference between alpha, beta, and gamma rays
Physical investigation that helps them understand radioactivity:
(High School)
• Measuring the presence of natural radioactivity in their classroom or schoolyard
(Materials needed: Geiger counter)
• Understanding the nature of radioactive decay (half-life)
* Note: The investigations may require one or more full class periods.

3. WATCH CLIP TWO FROM RADIOACTIVE
Teacher Note: In this clip, Marie Sklodowska (not yet Curie) and Pierre Curie
are at dinner with friends, and Marie uses grape fermentation as a model to
describe radioactivity.10
Distribute Handout One: Experimentation and Discovery Note Catcher
and have students take notes on what they see.
Watch Clip Two: The Grape Fermentation Module (runtime 3:20)
Group discussion questions:
1. Ask the group to explain their understanding of radioactivity based on their investigations. The grape
fermentation model in the clip is imperfect, as fermentation is a chemical reaction that changes a
substance (sugar into alcohol), where radioactivity is a reaction that changes the element itself. Ask
students to critically analyze the difference.
2. Ask students whether and how the Curies’ investigations mirrored their own.

4. C
 REATE A MODEL THAT REPRESENTS AN
ESSENTIAL CONCEPT RELATED TO RADIOACTIVITY
(Depending on class timing, this step may be assigned as homework)

The grape fermentation used in the film to describe radiation is an example of a model that explains radioactivity imperfect though it may be.
Students create their own model that communicates the findings from their investigations. Let students know
they will be presenting their models to a small group for peer review the following day. Models may use one or
more of the following methods:
• A metaphor that they can back up with an explanation in their own words
• A graphic organizer that represents how radioactivity occurs
• A physical model
• Other creative ideas
July 24, 2020

25

DAY TWO I CONTINUED

5. WATCH CLIP THREE FROM RADIOACTIVE
Teacher Note: n this clip, the Curies conduct their investigations in the lab. They announce their findings to
an audience of their peers, and describe radioactivity. Though Marie describes the structure of the atom in the
clip, that was not known at the time. That was later described by J.J. Thompson, and then Ernest Rutherford.
Watch Clip Three: The Announcement (runtime 4:13)
Group discussion questions:
• Why is it important for scientists to communicate to one another
about their findings?
• What is your assessment of how their peers received the Curies’
findings?
• What other sources might you check to find out whether this scene
is an accurate portrayal of their announcement?

6. S CIENTIFIC COMMUNICATION: PEER REVIEW
In small groups with students who planned different investigations from one another, have students present
their models to one another. Using the peer review rubric in Handout Two, have students offer one another
constructive feedback on their models.
Offer students time to make improvements to their models based on their peers’ feedback.

7. C ONCLUSION
Create a Gallery Walk in honor of Marie Curie, exhibiting the models students created to explain radioactivity
so students can see the work of the whole class. Gallery walk may be made into a school exhibit, or filmed to
share with an online community.

FURTHER LEARNING RESOURCES
Expand on students’ understanding of the radioactivity and the science of Marie and Pierre Curie using the
following resources:
EPA’s Radtown, Radioactivity Learning Materials:
https://www.epa.gov/radtown
NSTA’s STEM Roadmap on Radioactivity:
http://static.nsta.org/pdfs/samples/PB425X8web.pdf
Center for Nuclear Science and Technology Information:
http://nuclearconnect.org/in-the-classroom
https://www.navigatingnuclear.com/classroom-resources/middle-school
https://www.navigatingnuclear.com/classroom-resources/high-school/
For Advanced Placement Students:
http://www.bozemanscience.com/radiation-radioactive-decay
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CAUSE AND EFFECT
FOR MIDDLE SCHOOL STUDENTS
CAUSE
2

Describe the cause

MECHANISM
3

Describe the process that connects the cause & effect

EFFECT
1

Credit: thewonderofscience.com

Describe the phenomenom.

Adapted from: Amy & Jeremy Peacock

July 24, 2020

27

LESSON TWO PACKET I CONTINUED

PLANNING AND CARRYING OUT INVESTIGATIONS
FOR HIGH SCHOOL STUDENTS
1

3

Identify the Research Question

Identify the Independent Variable

4

Identify the Dependent Variable

6

Record the Data

Mechanism

2

Sketch and label the Lab Setup

5

List the Constants

Credit: thewonderofscience.com
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HANDOUT ONE: EXPERIMENTATION AND DISCOVERY
NOTE CATCHER
Clip Two Note Catcher
As you watch the clip, take note of how Marie and Pierre plan on designing their investigation.

1. What is the phenomenon they are investigating?

2. What evidence do they plan to gather?

3. How will they go about gathering that evidence?
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HANDOUT TWO: PEER REVIEW RUBRIC

ACTIVITY

NEEDS
IMPROVEMENT

FAIR

EXCELLENT

RESEARCH QUESTION

Question is unclear,
or unrelated to the
phenomena

Question is clear and
logical, based on the
phenomena

Question is well-stated
and sparks curiosity

PLAN FOR GATHERING
DATA OR EVIDENCE

Plan is not evident or
does not make sense

Plan seems clear and
logical

Plan is clear and logical,
includes all necessary
data to replicate the
investigation

PROCEDURE

Plan was not executed, or Data was generated
did not generate data
according to plan

Data was generated by
clear steps, and with
controls in place

EVIDENCE/DATA
GATHERED

Results not gathered, or
not clearly represented

Evidence recorded and
reported

Evidence clearly recorded
and reported, perhaps
with a graph, chart,
or other tool to help
communicate findings

CONCLUSIONS/
FURTHER QUESTIONS

Presentation does not
include conclusions

Conclusions are
presented

Conclusions are
presented including
lessons learned, and
suggestions for an
improved investigation,
or further learning
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LESSON THREE

THE LEGACY OF MARIE CURIE

LESSON OVERVIEW
Marie Curie died on July 4, 1934 at the age of 66 from aplastic pernicious anemia, a result of an
accumulation of radiation over many years of work. Her scientific and humanitarian legacy is far reaching
and continues to inspire further discovery and advances within the fields of medicine, chemistry, and
physics.
In this two-day lesson, students will reflect on what they learned about Marie Curie’s life and work from the
lessons and the film Radioactive and research a specific legacy topic to share in a final Socratic Seminar
discussion.

DURATION
Two, 55 minute class periods.

GRADE LEVEL

MATERIALS

8th -12th Grade

• C
 opy Lesson Three Packet for each
student
• Film clips and equipment to project Clips
Four and Five from the film, Radioactive
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PLAN OF INSTRUCTION
DAY ONE: SOCRATIC SEMINAR QUESTIONS
PREPARATION
1. Open the class by organizing students into small groups and assign each group one topic. (Ideally, there
would be two groups per topic area.) Explain that each of these topics is directly, or closely associated, with
the work and life of Marie Curie. Once your group is assigned a topic, your task is to prepare responses to
these questions through research and collaboration.
Legacy Topics
• Nuclear Energy
• Atomic Weapons
• Medical Applications of Radiation
2. To inspire student exploration, project or distribute Handout One - Quotes on the Legacy of Marie Curie.
Students can refer to the quotes as they prepare to discuss these questions in the Socratic Seminar.
Guiding Questions for Socratic Seminar
• How is the work and life of Marie Curie associated with your Legacy Topic?
• Marie and Pierre Curie’s work was a scientific breakthrough and changed the world. In your legacy topic,
what are the breakthroughs that are happening today?
• What are parallels between Marie Curie’s work and scientific discoveries today?
• What are the opportunities, concerns, and ethical considerations that may arise from the new
discoveries?
3. As part of their research, students may watch one or both of these suggested film segments from
Radioactive to reference during the Socratic Seminar.

Film Clip 4: “A Test” of the Bomb (runtime 6:20)
• Nuclear Energy
• Atomic Weapons

Film Clip 5: Nobel Prize in Chemistry and WW I Involvement
(runtime: 7:20)
• Medical Applications of Radiation

Important Note: Traditionally Socratic Seminars are based upon a shared text or texts. For this lesson, we
are broadening the scope of texts to include documents from previous lessons and from independent research
completed in small groups. It is essential that students cite the texts they are referencing during the discussion.
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DAY TWO: SOCRATIC SEMINAR DISCUSSION
After students have read reflected on their texts and made notes, display and talk about the Discussion
Norms of the Socratic Seminar. The norms are what is to be followed during the actual discussion. They may
include (but are not limited to):
• No side conversations
• Listen carefully and with intent
• Don’t raise hands
• Address each other with respect
Begin with the Guiding Questions for Socratic Seminar to start off the discussion:
Give students time to think, pause, and reflect on each question before contributing to the discussion.
Encourage students to cite texts (evidence) to support their thoughts and questions they pose from the
readings or from the film. The discussion should flow organically, but be aware that more Guiding Questions
may be needed to keep the conversation moving.
At the end of the Seminar, ask the students to complete the Participant Self-Assessment Rubric and offer
feedback to show students their areas of improvement. Some examples for Closing Questions, along with a
template, can be found here.
If time permits, you may choose to conduct a Debriefing Session after students complete their selfassessment. This time is where students are asked for feedback as to how they think the session went, what
they would suggest for improvements, and shortcomings of the discussion, in order to help the teacher iterate
the process for next time. Depending on class size, this could be done in small groups, or as a technologyassisted process using a digital medium such as Google Forms.

July 24, 2020

33

LESSON THREE PACKET

HANDOUT ONE: THE LEGACY OF MARIE CURIE AND
RADIOACTIVITY
“I AM AMONG THOSE WHO THINK THAT SCIENCE HAS GREAT
BEAUTY. A SCIENTIST IN HIS LABORATORY IS NOT ONLY A
TECHNICIAN: HE IS ALSO A CHILD PLACED BEFORE NATURAL
PHENOMENA WHICH IMPRESS HIM LIKE A FAIRY TALE. WE
SHOULD NOT ALLOW IT TO BE BELIEVED THAT ALL SCIENTIFIC
PROGRESS CAN BE REDUCED TO MECHANISMS, MACHINES,
GEARINGS, EVEN THOUGH SUCH MACHINERY ALSO HAS ITS
OWN BEAUTY. NEITHER DO I BELIEVE THAT THE SPIRIT OF
ADVENTURE RUNS ANY RISK OF DISAPPEARING IN OUR WORLD.
IF I SEE ANYTHING VITAL AROUND ME, IT IS PRECISELY THAT
SPIRIT OF ADVENTURE, WHICH SEEMS INDESTRUCTIBLE AND IS
AKIN TO CURIOSITY...” 11 —MARIE CURIE, 1933 CONFERENCE IN
MADRID, SPAIN ON “THE FUTURE OF CULTURE.”

“I BELIEVE THAT IN
ORDER TO DEFEND
THE PEACE BY
PEACEFUL AND
EFFECTIVE MEANS, WE
MUST TRANSLATE OUR
WILL INTO ACTIONS.
. . .IF TOMORROW WE
WERE ASKED . . . TO
WORK ON THE ATOMIC
BOMB, WE MUST REPLY
— NO!” 15 —FRÉDÉRIC
JOLIOT-CURIE

“[I]N THE BIOLOGICAL SCIENCES THE RAYS OF RADIUM AND ITS EMANATION PRODUCE
INTERESTING EFFECTS WHICH ARE BEING STUDIED AT PRESENT. RADIUM RAYS HAVE
BEEN USED IN THE TREATMENT OF CERTAIN DISEASES (LUPUS, CANCER, NERVOUS
DISEASES). IN CERTAIN CASES THEIR ACTION MAY BECOME DANGEROUS. . . IT CAN EVEN
BE THOUGHT THAT RADIUM COULD BECOME VERY DANGEROUS IN CRIMINAL HANDS, AND
HERE THE QUESTION CAN BE RAISED WHETHER MANKIND BENEFITS FROM KNOWING
THE SECRETS OF NATURE, WHETHER IT IS READY TO PROFIT FROM IT OR WHETHER THIS
KNOWLEDGE WILL NOT BE HARMFUL FOR IT. THE EXAMPLE OF THE DISCOVERIES OF NOBEL
IS CHARACTERISTIC, AS POWERFUL EXPLOSIVES HAVE ENABLED MAN TO DO WONDERFUL
WORK. THEY ARE ALSO A TERRIBLE MEANS OF DESTRUCTION IN THE HANDS OF GREAT
CRIMINALS WHO ARE LEADING THE PEOPLES TOWARDS WAR. I AM ONE OF THOSE WHO
BELIEVE WITH NOBEL THAT MANKIND WILL DERIVE MORE GOOD THAN HARM FROM THE NEW
DISCOVERIES.” 12 —PIERRE CURIE, 1905 NOBEL LECTURE
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“NUCLEAR
ENERGY HAS
ONLY ONE
OBJECTIVE, THE
IMPROVEMENT OF
THE ECONOMY
IN OUR DAILY
LIVES.” 13 —IRÈNE
JOLIOT-CURIE

“IN DISCOVERING ARTIFICIAL RADIOACTIVITY MY PARENTS [IRÈNE
JOLIOT-CURIE AND FRÉDÉRIC JOLIOT-CURIE] DID WHAT MY
GRANDMOTHER [MARIE CURIE] HAD DONE BUT IN REVERSE. IN
EACH CASE, THEY CREATED A SITUATION IN WHICH THE SCIENCE
HAD TO BE RETHOUGHT. MARIE UPSET THE APPLE CART BY
FINDING RADIOACTIVITY AND THEN IRÈNE DID THE SAME THING BY
FINDING ATOMIC FISSION, ONLY SHE DIDN’T KNOW WHAT SHE HAD
DONE. THEORETICALLY IT COULD NOT EXIST, BUT CHEMICALLY IT
DID.” 16—HÉLÈNE LANGEVIN-JOLIOT

“MARIE AND PIERRE CURIE RESIDE TODAY IN PARIS’S RESPLENDENT NECROPOLIS, THE
PANTHÉON. SEVENTY-FIVE PEOPLE, SOME REPRESENTED SIMPLY BY AN URN BEARING
THEIR HEART, ARE INTERNED THERE INCLUDING VOLTAIRE, ROUSSEAU, VICTOR HUGO,
EMILE ZOLA, AND PAUL LANGEVIN. HELD IN THE BIBLIOTHÈQUE NATIONALE, THE CURIES’
LABORATORY NOTEBOOKS ARE STILL RADIOACTIVE, SETTING GEIGER COUNTERS
CLICKING 100 YEARS ON. STAMPS AND COINS ACROSS THE GLOBE ARE EMBLAZONED
WITH LIKENESSES OF CURIE FAMILY MEMBERS. STREETS, SCHOOLS, SUBWAY STOPS,
AND HOLIDAYS TAKE THEIR NAME. THE “CURIE” WAS THE FIRST OFFICIAL MEASURING
UNIT OF RADIOACTIVITY. RARE EARTH ELEMENT ATOMIC NUMBER 96 ON THE PERIODIC
TABLE, SYNTHESIZED AT BERKELEY IN 1944, IS KNOWN AS CURIUM. ON THE FAR SIDE
OF THE MOON ARE THE CURIE CRATER, THE SKLODOWSKA CRATER, AND THE JOLIOT
CRATER. THERE IS A CRATER NAMED FOR MARIE ON MARS, AND THE ASTEROID 7000
CURIE ORBISTS INSIDE THE ASTEROID BELT BETWEEN MARS AND JUPITER.” 17—LAUREN
REDNISS, AUTHOR/ARTIST, RADIOACTIVE (GRAPHIC BIOGRAPHY THAT WAS A SOURCE OF
INSPIRATION FOR THE FILM)

“I WILL NEVER FORGET THE EXPRESSION OF INTENSE JOY WHICH
CAME OVER HER [MARIE] WHEN IRÈNE AND I SHOWED HER THE FIRST
ARTIFICIALLY RADIOACTIVE ELEMENT IN A LITTLE GLASS TUBE. I
CAN STILL SEE HER TAKING IN HER FINGERS (WHICH WERE BURNT
WITH RADIUM) THIS LITTLE TUBE CONTAINING THE RADIOACTIVE
COMPOUND—IN WHICH THE ACTIVITY WAS STILL VERY WEAK. TO
VERIFY WHAT WE HAD TOLD HER, SHE HELD IT NEAR THE GEIGERMÜLLER COUNTER AND SHE COULD HEAR THE RATE METER GIVING
OFF A GREAT MANY CLICKS. THIS WAS DOUBTLESS THE LAST GREAT
SATISFACTION OF HER LIFE.”—FRÉDÉRIC JOLIOT-CURIE
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“IN 1945, WHEN
THE ATOM BOMBS
HAD FALLEN ON
HIROSHIMA AND
NAGASAKI, IRÈNE
SAID THAT SHE
WAS GLAD HER
MOTHER HAD NOT
LIVED TO SEE
THAT DAY.” 14
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PARTICIPANT SELF-ASSESSMENT RUBRIC - MARIE
CURIE SOCRATIC SEMINAR

PROFICIENT

IN PROGRESS

NOT YET

I attended the seminar fully
prepared, with my research
of the topic completed. I
have evidence that I read the
texts/film closely and made
notes. I have thoughtful
questions that will contribute
to the discussion.

I attended the seminar
slightly prepared. I read over
the material but didn’t spend
enough time to understand
it or interpret it completely. I
felt somewhat lost during the
seminar because I did not
prepare as much as I should
have.

I attended the seminar
unprepared. I did not
complete the requirements
of the assignment, and
as a consequence, did
not contribute meaningful
examples to the was
unfamiliar with the overall
topic.

I somewhat participated
in the discussion, but my
questions and answers
were vague and not well
thought out. I was able
to cite some evidence
but my contribution did
not necessarily keep the
conversation moving
forward.

I did not participate in the
discussion.

PROFICIENT

I brought strong text or other
evidence to the discussion
and my research stimulated
a thoughtful exchange of
ideas between myself and
my classmates. I was able to
respond to others’ questions
using specific examples,
and posed other insightful
commentary and questions
during the discussion.

PROFICIENT

I supported my classmates
during the discussion
by actively listening,
maintaining eye contact, and
showing appropriate body
language. My responses
show that I was engaged
in the conversations with
my classmates and thought
about the commentary
deeply and thoroughly

I listened actively
sometimes, but my mind
tended to wander or I was
distracted by my classmates
and/or materials.

I did not listen to my
classmates and disrupted
the flow of the discussion
with inappropriate or
distracting behavior. My
responses to comments
did not stay within the spirit
of the Socratic Seminar
guidelines

PROFICIENT
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STANDARDS

NGSS
MS-PS1-1. Develop models to describe the atomic composition of simple molecules and extended
structures
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS%20PS%20
Evidence%20Statements%20June%202015%20asterisks.pdf
HS-PS1-2. Construct and revise an explanation for the outcome of a simple chemical reaction based on the
outermost electron states of atoms, trends in the periodic table, and knowledge of the patterns of chemical
properties.
https://www.nextgenscience.org/pe/hs-ps1-2-matter-and-its-interactions
HS-PS1-8. Develop models to illustrate the changes in the composition of the nucleus of the atom and the
energy released during the processes of fission, fusion, and radioactive decay.
https://www.nextgenscience.org/pe/hs-ps1-8-matter-and-its-interactions

Common Core State Standards Connections:
ELA/Literacy
ELA-LITERACY.RI.9-10.1: Cite strong and thorough textual evidence to support analysis of what the text
says explicitly as well as inferences drawn from the text.
ELA-LITERACY.RI.9-10.2: Determine a central idea of a text and analyze its development over the course of
the text, including how it emerges and is shaped and refined by specific details; provide an objective summary
of the text.
ELA-LITERACY.RI.9-10.3: Analyze how the author unfolds an analysis or series of ideas or events, including
the order in which the points are made, how they are introduced and developed, and the connections that are
drawn between them.
ELA-LITERACY.RI.9-10.7: Analyze various accounts of a subject told in different mediums (e.g., a person’s
life story in both print and multimedia), determining which details are emphasized in each account
ELA-LITERACY.RH.9-10.1: Cite specific textual evidence to support analysis of primary and secondary
sources, attending to such features as the date and origin of the information.
ELA-LITERACY.RH.9-10.2: Determine the central ideas or information of a primary or secondary source;
provide an accurate summary of how key events or ideas develop over the course of the text.
WHST.9-12.2
Write informative/explanatory texts, including the narration of historical events, scientific procedures/
experiments, or technical processes. (HS-PS1-2)
WHST.9-12.5
Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach,
focusing on addressing what is most significant for a specific purpose and audience. (HS-PS1-2)
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SOURCE

1 https://www.nobelprize.org/prizes/chemistry/1911/marie-curie/photo-gallery/
2 https://chroniclingamerica.loc.gov/lccn/sn83030214/1899-12-17/ed-1/seq-8/#date1=1898&index=1&rows=
20&searchType=advanced&language=&sequence=0&words=Curie+radium&proxdistance=10&date2=1900&or
text=&proxtext=curie+radium&phrasetext=&andtext=&dateFilterType=yearRange&page=1
3 https://www.nobelprize.org/uploads/2018/06/pierre-curie-lecture.pdf
4 https://chroniclingamerica.loc.gov/lccn/sn83045462/
5 https://www.nobelprize.org/prizes/chemistry/1911/marie-curie/lecture/
6 Marie Curie, quoted on p 20, Obsessive Genius, by Barbara Goldsmith, Atlas Books, New York, New York,
2005.
7 A glimpse of the solution. NobelPrize.org. Nobel Media AB 2020. Tue. 12 May 2020. https://www.nobelprize.
org/prizes/themes/a-glimpse-of-the-solution
8 Interview with Blueshift Education and Marjane Satrapi, May 19, 2020.
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