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TEACHER’S GUIDE 

This guide has been designed to help teachers and students enrich their experience of Particle 

Fever by providing support in the form of questions and activities. There are a range of questions 

that will help teachers frame discussions with their class, activities for before, during and after 

viewing the film, and some web links that provide starting points for further research or discussion.

Directed by Mark Levinson 

2013 | USA | 99 min

PARTICLE FEVER

The Film
Imagine being able to watch as Edison turned on the 
first light bulb, or as Franklin received his first jolt of 
electricity. Particle Fever gives audiences a front-row seat 
to a significant and inspiring scientific breakthrough as it 
happens. Following six brilliant scientists during the launch 
of the Large Hadron Collider, the film tracks the start of 
the biggest and most expensive experiment in the history 
of the planet. As they seek to unravel the mysteries of the 
universe, 10,000 scientists from more than 100 countries 
join forces in pursuit of a single goal: to recreate conditions 
that existed just moments after the Big Bang and find the 
Higgs boson particle, potentially explaining the origin of all 
matter. In addition to this challenge, the researchers begin 
to confront an even bigger question: have we reached our 
limit in understanding why we exist? Particle Fever is a 
celebration of discovery, revealing the very human stories 
behind this epic machine.

Source: http://wwww.hotdocs.ca

The Filmmaker
Before embarking on his film career, director Mark Levinson 
earned a doctoral degree in particle physics from the 
University of California at Berkeley. In the film world, he 
became a specialist in the post-production writing and 
recording of dialogue known as ADR. He has worked 
closely with such directors as Anthony Minghella, Francis 
Coppola, Tom Tykwer, Milos Forman and David Fincher. 
He is the writer/producer/director of the narrative feature 
film Prisoner of Time, which examined the lives of former 
Russian dissident artists after the collapse of the Soviet 
Union, and had an acclaimed premiere at the Moscow 
International Film Festival.

Educational package written and compiled by Dimitra Tsanos 
dimitra.tsanos@tdsb.on.ca

http://wwww.hotdocs.ca
mailto:dimitra.tsanos%40tdsb.on.ca?subject=
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VIEWING THE FILM WITH STUDENTS 

The following three subsections are intended to provide you with a range of Pre-Viewing, 

Viewing and Post-Viewing activities. They are followed by a set of questions based upon the 

film’s larger thematic domains, some follow-up questions and quotations, sample curricular 

outcomes and a page of web links for further investigation.

Pre-Viewing Activities
Show students the trailer for the film. (https://www.youtube.
com/watch?v=BbbGETO8G9g). Have students work in small 
groups to try and identify themes or ideas conveyed by 
the trailer. As a larger group, discuss with students how 
effective/affective the trailer is as a media piece. 

Print several of the questions or quotations from the 
Extension Activities section of this guide on individual 
sheets of paper. Have students work in small groups or with 
partners to discuss if they agree with the ideas. 

Set a purpose for viewing by having a discussion about one 
or more of the questions or quotations from the Extension 
Activities section of this guide. Have them share the statement 
and what they think or believe about it with the class. 

Using a projector, show students the New York Times 
timeline of “The Higgs, From Theory to Reality” from March 
4, 2013 (http://www.nytimes.com/interactive/2013/03/05/
science/higgs-boson-timeline.html?_r=0#/#time233_7129). 
Have a class discussion about the time involved in a long-
term project like this one and how scientists can work on a 
project this extensive with no guaranteed outcome.

Introduce the topic of the Large Hadron Collider (LHC) 
through the use of music to the class. The LHC made a 
homemade rap video explaining the project (https://www.
youtube.com/watch?v=j50ZssEojtM). Show the class a tour 
of the LHC Tunnel on Google Maps (https://www.google.
com/maps/views/view/streetview/cern/cern-large-hadron-
collider-tunnel/Ud_mV4IzclYAAAQJODm7MQ?gl=us&headin
g=334&pitch=77&fovy=75).

Discuss the Higgs boson to the class. Show students the 
multimedia drawings slide-show from the New York Times 
(http://www.nytimes.com/interactive/2013/10/08/science/
the-higgs-boson.html?_r=0#/?g=true&higgs1_slide=1).

Viewing Activities

Have students complete the PBS viewing guide on 
documentaries (http://www.pbs.org/pov/docs/Copies%20
of%20Viewing%20Guide.pdf). Students can revisit their 
completed documents as a Post-Viewing Activity. 

Have students jot down five ideas for discussion, or questions 
that the film raised in their minds. 

Have students record all the film techniques used in the 
film. Have them discuss each technique and explain its 
effectiveness. 

Have students use a Venn diagram to compare experimental 
particle physicists to theorist particle physicists.

Post-Viewing Activities
Show the students their quotations from the Pre-Viewing 
Activity and see if their opinions were changed, altered or 
enhanced by the film. 

Assign some of the questions and quotations from the 
Extension Activities section of this guide for homework to be 
taken up the next day in class. Check for completion.

Have students complete an exit note (a single small sheet 
of paper with one phrase or idea written on it) that 
demonstrates one thing they have learned, felt or decided as 
a result of watching the film. 

Discuss with students their initial reactions to the various 
scenes and situations addressed in the film. 

https://www.youtube.com/watch?v=BbbGETO8G9g
https://www.youtube.com/watch?v=BbbGETO8G9g
http://www.nytimes.com/interactive/2013/03/05/science/higgs-boson-timeline.html?_r=0#/#time233_7129
http://www.nytimes.com/interactive/2013/03/05/science/higgs-boson-timeline.html?_r=0#/#time233_7129
https://www.youtube.com/watch?v=j50ZssEojtM
https://www.youtube.com/watch?v=j50ZssEojtM
https://www.google.com/maps/views/view/streetview/cern/cern-large-hadron-collider-tunnel/Ud_mV4IzclYAAAQJODm7MQ?gl=us&heading=334&pitch=77&fovy=75
https://www.google.com/maps/views/view/streetview/cern/cern-large-hadron-collider-tunnel/Ud_mV4IzclYAAAQJODm7MQ?gl=us&heading=334&pitch=77&fovy=75
https://www.google.com/maps/views/view/streetview/cern/cern-large-hadron-collider-tunnel/Ud_mV4IzclYAAAQJODm7MQ?gl=us&heading=334&pitch=77&fovy=75
https://www.google.com/maps/views/view/streetview/cern/cern-large-hadron-collider-tunnel/Ud_mV4IzclYAAAQJODm7MQ?gl=us&heading=334&pitch=77&fovy=75
http://www.nytimes.com/interactive/2013/10/08/science/the-higgs-boson.html?_r=0#/?g=true&higgs1_slide=1
http://www.nytimes.com/interactive/2013/10/08/science/the-higgs-boson.html?_r=0#/?g=true&higgs1_slide=1
http://www.pbs.org/pov/docs/Copies%20of%20Viewing%20Guide.pdf
http://www.pbs.org/pov/docs/Copies%20of%20Viewing%20Guide.pdf
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Have students research another major laboratory with 
particle physics accelerators. Have students research  
the location, the timeline of the lab and what the accelerator 
has accomplished and discovered. A list includes: 

Brookhaven (http://www.bnl.gov/world/)

CESR (https://www.classe.cornell.edu/Research/CESR/
WebHome.html)

Fermilab (http://www.fnal.gov/)

Los Alamos (http://www.lanl.gov/index.php)

SLAC (https://www6.slac.stanford.edu/)

CERN (http://home.web.cern.ch/)

DESY (http://www.desy.de/index_eng.html)

Frascati (http://w3.lnf.infn.it/)

IHEP/Russia (http://www.ihep.su)

IHEP/China (http://english.ihep.cas.cn)

KEK (http://www.kek.jp/en/)

Have students share their findings in class with a brief 
overview on their chosen lab.

Have students create a version of the front page of the 
science and technology news from their local paper 
discussing the new discovery of the Higgs boson.

In partners, students will type a three- to four-page report 
on an individual who has been influential in scientific 
innovation and research and evaluate the impact of their 
work. Students will work with a partner and choose from 
a list of scientists and conduct online research for their 
typed report. The assignment and rubric, titled Influential 
Scientists, can be found on the following pages. 

http://www.bnl.gov/world/
https://www.classe.cornell.edu/Research/CESR/WebHome.html
https://www.classe.cornell.edu/Research/CESR/WebHome.html
http://www.fnal.gov/
http://www.lanl.gov/index.php
https://www6.slac.stanford.edu/
http://home.web.cern.ch/
http://www.desy.de/index_eng.html
http://w3.lnf.infn.it/
http://www.ihep.su
http://english.ihep.cas.cn
http://www.kek.jp/en/
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WEbSITES AND ONLINE RESOURCES

About the Film 

Facebook: https://www.facebook.com/ParticleFever

Twitter: https://twitter.com/ParticleFever

Additional Resources

60 Minutes: The CBS show includes a 13-minute clip called 
“The Collider” from September, 2008, which discusses the 
Large Hadron Collider and features an interview with Monica 
Dunford from the film. 
http://www.cbsnews.com/videos/the-collider/

ATLAS: ATLAS is a particle physics experiment at the 
Large Hadron Collider at CERN that is searching for 
new discoveries in the head-on collisions of protons of 
extraordinarily high energy. A student/teacher section 
provides downloadable factsheets, videos, comics and 
images about the ATLAS experiment. 
http://www.atlas.ch

Canadian Association of Physicists: The association goal is 
to highlight achievements in Canadian physics and to pursue 
scientific, educational, public policy and communication 
initiatives that enhance the vitality of the discipline. 
Useful links include Canadian publications and student and 
educators resources and awards. 
http://www.cap.ca

CERN: At CERN, the European Organization for Nuclear 
Research, physicists and engineers are probing the 
fundamental structure of the universe. An education link 
provides multiple resources including video clips, slide shows, 
diagrams, games and animation to introduce topics  
in modern physics. 
http://home.web.cern.ch

National Science Week: National Science and Technology 
Week is October 17 to 26, 2014, when science and 
technology is celebrated by Canadians at various educational 
events around the country. 
http://www.science.gc.ca/default.
asp?lang=En&n=F90AC2D1-1

National Geographic: “The God Particle” by Joel Achenbach, 
published in March, 2008, discusses the search for the Higgs 
boson and the LHC project.  
http://ngm.nationalgeographic.com/2008/03/god-particle/
achenbach-text

The Guardian: The online newspaper includes stories, videos 
and interviews about the Higgs boson. 
http://www.theguardian.com/science/higgs-boson

The Particle Adventure: An interactive tour of particle 
physics with the basics of theory and experiment. Useful links 
include lesson plans, resources and relevant links to physics-
related websites. 
http://www.particleadventure.org

Science.ca: The Canadian science website combines 
biographies with clear graphic explanation to describe 
Canada’s greatest scientists and their achievements. Other 
useful links include quizzes, ask-a-scientist, Canadian science 
news and job listings. 
http://www.science.ca

Scientific American: The online science magazine includes 
many articles of topics brought up in the film. Terms to type 
into the search engine include “CERN,” “Higgs boson” and 
“Large Hadron Collider.” 
http://www.scientificamerican.com

Space.com: The space news site about the latest space 
science, technology and astronomy news. Terms to type 
into the search engine include “CERN,” “Higgs boson” and 
“Hadron Collider.” 
http://www.space.com

YouTube: A short clip from CERN scientists Dave Barney 
and Steve Goldfarb explain the exciting implications of the 
Higgs boson. 
https://www.youtube.com/watch?v=IElHgJG5Fe4

https://www.facebook.com/ParticleFever
https://twitter.com/ParticleFever
http://www.cbsnews.com/videos/the-collider/
http://www.atlas.ch
http://www.cap.ca
http://home.web.cern.ch
http://www.science.gc.ca/default.asp?lang=En&n=F90AC2D1-1
http://www.science.gc.ca/default.asp?lang=En&n=F90AC2D1-1
http://ngm.nationalgeographic.com/2008/03/god-particle/achenbach-text
http://ngm.nationalgeographic.com/2008/03/god-particle/achenbach-text
http://www.theguardian.com/science/higgs-boson
http://www.particleadventure.org
http://www.science.ca
http://www.scientificamerican.com
http://www.space.com
https://www.youtube.com/watch?v=IElHgJG5Fe4
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Various Links for Lesson Plan Ideas, 
Media Awareness, Critical Literacy and 
Documentary Films

Center for Media Literacy: A US website which provides several 
resources for making, understanding and criticizing media. 
http://www.medialit.org

Media Awareness: A Canadian nonprofit media education 
and Internet literacy resource library. 
http://www.media-awareness.ca 

NFB: Valuable education resources for the classroom.  
http://www.nfb.ca 

WEbSITES AND ONLINE RESOURCES

http://www.medialit.org
http://www.media-awareness.ca
http://www.nfb.ca
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ExTENSION ACTIVITIES

Additional Questions for Pre-Viewing  
or Post-Viewing Activities

What is the difference between theorists and 
experimentalists? What do they have in common? 

With large projects, economic gain is heavily weighted to 
justify the large expenditures associated with them. How 
can economic gain be measured with the LHC (Large Hadron 
Collider)? Are profits the only measure of a successful 
project? What else should be considered?

Explain how music is similar to physics.

How is the idea of eternity sometimes overwhelming? Do you 
want to exist forever?

How is the media an important part of the project’s launch? 
How does public approval help the project?

Do you think you could work on a project for 20 years 
without a guarantee of a positive outcome?

Peter Higgs was at the news conference when the results 
were announced. How do you think he felt after so many 
years to have his theoretical work finally verified?

Why is the Higgs boson nicknamed the “God particle”? What 
does it mean?

The LHC (Large Hadron Collider) is often described using 
analogies because of its complexity. Monica Dunford used 
a marathon in relating the project. Describe it using one of 
your own analogies.

Do you think the politicians that cancelled the Super Collider 
in Texas regret their decision after the success of the LHC 
(Large Hadron Collider) in Geneva?
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1. “Without us, the experimentalists are in the dark. 
But without them, we’ll never know the truth.” David 
Kaplan, theoretical physicist, Johns Hopkins University

2. “In particle physics, you have to have a threshold 
amount of intelligence, whatever that means. But 
the thing that differentiates scientists is purely an 
artistic ability to discern what is a good idea, what 
is a beautiful idea, what is worth spending time on 
and most importantly, what is a problem that is 
sufficiently interesting, yet sufficiently difficult that 
it hasn’t yet been solved, but the time for solving 
it has come now.” Savas Dimopoulos, theoretical 
physicist, Stanford University

3. “Basic science for big breakthroughs needs to 
occur at a level where you are not asking what 
is the economic gain, you’re asking what do we 
not know and where can we make progress. So 
what is the Lax good for? Could be nothing except 
understanding everything.” David Kaplan

4. “It worked, it just worked. And there are so few 
times in life where it just works and there are so 
even fewer times in life where it just works great.” 
Monica Dunford, postdoc student, Atlas Experiment

5. “The truth doesn’t depend on the eloquence of the 
speaker. The truth was absolute.” Savas Dimopoulos, 
about choosing science as his field of interest

6. “When you are dealing with something that is a 
long-term project, and LHC is a long-term project, 
it’s a 20-year project, you can’t think about the end, 
ever.” Monica Dunford

7. “Once you have curiosity, you can’t control it.”  
Savas Dimopoulos

8. “This is the kind of stuff that really keeps you up at 
night.” Nima Arkani, theoretical physicist, Institute 
for Advanced Study, Princeton

9. “In particle physics, you construct the theory 20 
years ago and it may take that long before you know 
if you’re on the right track. Jumping from failure 
to failure with undiminished enthusiasm is the big 
secret to success.” Savas Dimopoulos

10. “It’s amazing that the Higgs, the centre of the 
standard model, the thing we’ve all been looking 

for, could actually also be the thing that destroys 
everything.” David Kaplan

11. “Why do humans do science? Why do they do  
art? The things that are least important for our 
survival are the very things that make us human.” 
Savas Dimopoulos

QUOTATIONS FROM THE FILM TO ExPLORE
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CULMINATING ACTIVITY: INFLUENCIAL SCIENTISTS

You will need to research an individual who has been influential in scientific innovation. Research and evaluate the impact of 
their work. Work with a partner and choose from one of the following individuals:

•	 Gregor Mendel: genetics, pea plants

•	 Dmitri Mendeleev: chemist, periodic table of elements

•	 Lise Meitner: physicist, split the atom

•	 Democritus: philosopher, atomic theory of the universe

•	 Nicolaus Copernicus: astronomer, heliocentric model of the solar system

•	 Johannes Kepler: astronomer, laws of planetary motion

•	 Galileo Galilei: astronomer, telescope

•	 Isaac Newton: calculus, laws of motion and universal gravitation

•	 Charles Darwin: naturalist/geologist, theory of evolution

•	 Louis Pasteur: chemist, germ theory of disease, fermentation, pasteurization

•	 James Clerk Maxwell: mathematical physicist, theory of electromagnetic radiation

•	 Marie Curie: radioactivity, discovered radium and polonium

•	 Albert Einstein: physicist, theory of relativity

•	 Edwin Hubble: astronomer, field of extragalactic astronomy

•	 Niels Bohr: quantum physics

•	 Francis Crick: molecular biologist, DNA

•	 James Dewey Watson: molecular biologist, DNA

•	 Stephen Hawking: theoretical physicist, black holes

•	 François Englert: theoretical physicist, Higgs boson

•	 Peter Higgs: physicist, Higgs boson 

In your report, make sure to include the following:

•	 Who this individual is (include a photo) 

•	 The question/topic they focused on

•	 A summary and timeline of individual accomplishments

•	 The impact of the accomplishments

Your report should be three to four typed, double-spaced pages, using 12-sized Arial font with 1” borders. Make sure to use 
the rubric to clarify the expectations for the assignment. 
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ASSIGNMENT RUbRIC: INFLUENCIAL SCIENTISTS

Knowledge/Understanding

Introduction 2.5  2.9 3.0 3.4 3.5 3.9 4.0 5

A summary of  individual 
accomplishments, 

what topics have they 
addressed

Limited success in 
identifying topics and 

accomplishments

Some success in 
identifying topics and 

accomplishments

Moderate success in 
identifying topics and 

accomplishments

Identifies topics and 
accomplishments  

with a high degree  
of success

              
/5

Thinking/Inquiry

Biography 2.5  2.9 3.0 3.4 3.5 3.9 4.0 5

Description of major 
accomplishments  

and their involvement  
in science

Information indicates 
limited research skills 
and does not include 
sufficient information

Information indicates 
moderately effective 

research skills on their 
accomplishments

Information  
indicates effective 
research skills with 

most accomplishments 
examined and 

considered

Information              
indicates excellent 
research skills with 
all accomplishments 
thoroughly examined 

and considered

              
/5

Application

Writing Style 2.5  2.9 3.0 3.4 3.5 3.9 4.0 5

Reports in writing with 
clarity and correct 

grammar in three-four 
typed pages

Communicates in 
writing with limited 

effectiveness

Communicates in 
writing with some 

effectiveness

Communicates 
in writing with 
considerable 
effectiveness

Communicates in 
writing with a high 

degree of effectiveness
/5

Communication

Connections 2.5  2.9 3.0 3.4 3.5 3.9 4.0 5

Making connections 
within and between 

various contexts (e.g. 
past, present and  
future; personal)

Connections were not 
apparent

Makes connections 
within and between 

various contexts with 
limited effectiveness

Makes connections 
within and between 

various contexts with 
some effectiveness

Makes connections 
within and between 

various contexts 
with considerable 

effectiveness

/5

Comments: Total: ______________/20
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ExAMPLES OF CURRICULUM ExPECTATIONS

COURSE OVERALL EXPECTATIONS

Grade 7 Science
•	 demonstrate an understanding of the properties of pure substances and mixtures, and describe these 

characteristics using particle theory.

Grade 9–12 English

•	 Developing and Organizing Content: generate, gather and organize ideas and information to write for 
an intended purpose and audience.

•	 Understanding Media Forms, Conventions and Techniques: identify some media forms and explain how 
the conventions and techniques associated with them are used to create meaning.

•	 Understanding Media Texts: demonstrate an understanding of a variety of media texts.

Grade 9 Science
•	 Demonstrate an understanding of the major scientific theories about the structure, formation and 

evolution of the universe and its components and of the evidence that supports these theories.

Grade 11 Science
•	 Identify and describe careers related to the fields of science under study, and describe the 

contributions of scientists, including Canadians, to those fields.

Grade 12 Science

•	 Identify and describe careers and Canadian contributions related to the fields of science under study.

•	 Analyze, with reference to quantum mechanics and relativity, how the introduction of new conceptual 
models and theories can influence and/or change scientific thought and lead to the development of 
new technologies.

•	 Investigate special relativity and quantum mechanics, and solve related problems.

•	 Demonstrate an understanding of the evidence that supports the basic concepts of quantum 
mechanics and Einstein’s theory of special relativity.

•	 Demonstrate an understanding of the concepts, properties, principles and laws related to 
gravitational, electric and magnetic fields and their interactions with matter.

•	 Analyze the development of technologies that have contributed to our understanding of the universe, 
and evaluate the impact of milestones in astronomical theory or knowledge on the scientific 
community.

•	 Investigate and analyze the properties of the universe, particularly the evolution and properties of 
stars, in both qualitative and quantitative terms.

•	 Demonstrate an understanding of the origin and evolution of the universe, the principal characteristics 
of its components, and techniques used to study those components.

The Overall Expectations listed above are from The Ontario Curriculum. Complete course descriptions, including all Overall and Specific 
Expectations, can be found at: http://www.edu.gov.on.ca/eng/teachers/curriculum.html

http://www.edu.gov.on.ca/eng/teachers/curriculum.html

