
1. Explain the re l a t i ve size of subatomic part i cles using the fo l l ow i n g
analogy: if an atom was the size of a huge football stadium, the nucleus
of the atom would be the size of an ora n ge on the field and electro n s
would only be the size of flies buzzing all the way up near the top of
the stadium! 

2 . Discuss with students that while there are 92 natura l ly occurring ele-
m e n t s , scientists have used the Pe riodic Table to predict the pro p e rties of
synthetic elements and have discove red methods to synthesize many
m o re .

Follow-up Activities 
• A s s e m ble a large number of styro foam balls, c o n n e c t able building bl o ck s ,

cl ay, s t raw s , s t i ck s , t o o t h p i cks and gumdrops and ch a l l e n ge students to
c reate three-dimensional models of atoms of specific elements using the
I n t e rn e t , t extbooks and the Pe riodic Table as re fe re n c e s .

• Ask your students to research different points in the history of the devel-
opment of atomic theory, f rom the beliefs of ancient Greeks like
D e m o c ritus and A ri s t o t l e , to the observations of scientists like Jo h n
Dalton and Antoine Lavo i s i e r, to the bre a k t h roughs of scientists like Lise
M e i t n e r, Erwin Sch r ö d i n ge r, Neils Bohr and A l b e rt Einstein, who we re
i nvo l ved in the study of nu clear science and the creation of atomic
models.

I n t e rnet Resourc e s
Periodically, Internet Resources are updated on our web site at
www.LibraryVideo.com
• www.miamisci.org/af/sln/index.html

The Atoms Fa m i ly site presented by the Miami Museum of Science con-
tains a number of fun, hands-on activities that are an excellent way to
learn about the principles of atoms and matter.

• www.lbl.gov/abc
These pages provide a brief introduction to nu clear stru c t u re by the
N u clear Science Education Committee from the Law rence Berke l ey
National Laboratory.

• www.chem4kids.com/atoms/index.html
These pages from Rader’s Chem4Kids kid-fri e n d ly Web site pre s e n t
atomic and molecular structure, chemical bonds and phases of matter.

• library.thinkquest.org/3659/atommole/atoms.html
This CHEMystery site is a student-developed set of pages that gi ves an
understandable and concise overview of atomic theory.
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Students in grade 5–8 cl a s s rooms possess a wide ra n ge of
b a ck ground know l e d ge . Student response to this video

p ro gram is sure to be va ri e d , so the teach e rs at these gra d e s
need all the help they can get! This guide has been designed
to help the 5–8 science teacher by providing a brief synop-
sis of the pro gra m , p rev i ewing and fo l l ow-up questions,
a c t i v i t i e s , vo c ab u l a ry and additional re s o u rc e s .
B e f o re Vi e w i n g : E x t e n s i ve re s e a rch tells how import a n t
it is for the teacher to discover what the students know —
or think they know — about a topic, b e fo re actually start-
ing a new unit.T h e re fo re , after prompting discussion with
the pre - v i ewing questions, lead your class to create a
“Everything We Think We Know About…” list.You may also
wish to prev i ew key vo c ab u l a ry wo rd s , and have students
raise additional questions they hope will be answered.

After Vi e w i n g : H ave your students share video ex c e r p t s
that fascinated or surprised them, then ch a l l e n ge your stu-
dents to prove or disprove the accuracy of the facts they
put on their “ E ve rything We Think We Know A b o u t … ” l i s t .
Discuss what else they learned and use the fo l l ow-up ques-
tions and activities to inspire further discussion. E n c o u rage
students to re s e a rch the topic further with the Internet and
reading re s o u rces prov i d e d .

Suggested Print Resources 
• Barron, Rachel Stiffler. Lise Meitner: Discoverer of Nuclear Fission.

Morgan Reynolds, Greensboro, NC; 2000.

• Gallant, Roy A. The Ever-Changing Atom. Benchmark Books, New York, NY;
2000.

• MacLeod, Elizabeth. Albert Einstein:A Questioning Life. Kids Can Press,
Tonawanda, NY; 2003.

• Miller, Ron. The Elements. Lerner Publishing Group, Minneapolis, MN;
2004.
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proton — A subatomic particle located in the nucleus of an atom that carries
a positive charge.
n e u t ron — A subatomic part i cle with a neutral ch a rge located in the nu cleus of
an atom.
e l e c t ro n — The negative ly ch a rged part i cles that orbit the nu cleus of eve ry
a t o m .
electromagnetic force — The attraction or repulsion between charged parti-
cl e s . E l e c t ro m agnetic fo rce holds negative ly ch a rged electrons to the posi-
tively charged nuclei of atoms.
nuclear forc e — The stro n gest fo rce know n , re s p o n s i ble for the joining of
subatomic particles within an atom.
elements — Unique pure substances that are comprised of atoms having the
same pro p e rties and the same number of pro t o n s . E ve rything in the unive rs e
is made of some combination of approximately 100 elements.
Periodic Table of Elements — The scientific chart that contains an arrange-
ment of all known elements into a particular order based upon the number of
protons and other properties of each element.
atomic number — The number of protons in an atom. All the atoms of an
element have the same atomic number.
atomic mass — The average mass of an atom of an element found by adding
the number of protons and neutrons in an atom.
chemical bond — Interaction among atoms that occurs when electrons are
shared or transferred.
compounds — Substances formed by the joining of elements through chem-
ical bonding. Every molecule of a compound is the same.
covalent bond — The type of chemical interaction in which atoms share
electrons.
ionic bond — The type of chemical interaction in which atoms lose or gain
electrons, creating either negative or positive ions.
ion — An atom or group of atoms that carries an electric charge as a result of
having lost or gained one or more electrons.

P re-viewing Discussion
Before students generate their list of “Everything We Think We Know About…”
for this topic, s t i mulate and focus their thinking by raising these questions so
that their list will better reflect the key ideas in this show:
1. What is matter? 
2. What is the difference between an atom and a molecule?
3. How are substances formed?

After the class has completed their “ E ve rything We Think We Know A b o u t … ”
list, ask them what other questions they have that they hope will be answered
d u ring this pro gra m . H ave students listen cl o s e ly to learn if eve rything on
their class list is accurate and to hear if any of their own questions are
answered.
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Focus Questions
1. What is the smallest particle of matter?
2. What are the subatomic particles that make up atoms? 
3. Can you describe a typical model of an atom?
4. What did the ancient Greek philosopher Democritus believe ab o u t

matter? Was his theory widely accepted during his lifetime?
5. What do magnets and subatomic particles have in common?
6. What are the electric charges of subatomic particles?
7. How does electromagnetic force hold subatomic particles together?
8. If like ch a rges re p e l , h ow does the positive ly ch a rged nu cleus of an

atom stay together?
9. What is nuclear force? 
10. What makes one atom different from another?
11. What are some characteristics of sulfur?
12. Approximately how many elements can be found in nature?
13. What is the Periodic Table of Elements?
14. What does an element’s atomic number tell about that element?
15. What are some examples of properties of elements?
16. What does an element’s atomic mass tell about the atoms that make up

that element?
17. If there are only a little over 100 elements, h ow can there be over 20

million different substances in the world?
18. How do atoms join together to make different substances?
19. What is the relationship between atoms and elements?
20. What is the relationship between compounds and molecules?
21. What is a covalent bond?
22. What is an example of a molecule created by a covalent bond? 
23. What is an ionic bond?
24. What is an example of a compound created by an ionic bond? 
25. What are the phases of matter? 
26. How does the vibration of atoms relate to phases of matter?

Follow-up Discussion 
R e s e a rch indicates that students will retain their previous misconceptions
about a topic, in pre fe rence to new info rm a t i o n , until they active ly re c o g-
nize and correct their own erro rs . T h e re fo re , it is important to have yo u r
students re - examine the facts/beliefs they put on their “ E ve rything We
Think We Know About…” list. It might also be helpful to review the list by
m a rking each entry with a “ + ” or “ - ” to show which facts we re correct and
which were incorrect.
Discussions that ensue from thought-provoking questions provide a go o d
way to assess the ove rall depth of student unders t a n d i n g . The fo l l ow i n g
are some suggested discussion questions.

(Continued)
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P rogram Summary
Everything in our world, from a puppy to a shooting star, is made of atoms and
groups of atoms called molecules. Atoms themselves are made of subatomic
p a rt i cles called electro n s , p rotons and neutro n s .The nu cleus of eve ry atom is
made of a certain number of protons and neutrons and orbiting this nu cl e u s
a re smaller part i cles called electro n s .These part i cles each have an electri c
ch a rge and, just as with mag n e t s , opposite ch a rges attract and likes re p e l .
P rotons have a positive ch a rge and neutrons have no ch a rge , so the nu cl e u s
has a total positive ch a rge . Since electrons have a negative ch a rge , t h ey are
a t t racted to the nu cl e u s .This is called electro m agnetic fo rc e .The powe r f u l
fo rce that keeps protons and neutrons together in the nu cleus of an atom is
nuclear force.This force is the strongest force known! The incredible power of
nuclear force is released as energy when the nucleus is forced to split apart.
If eve rything is made of atoms and their subatomic part i cl e s , w hy doesn’t
eve rything look alike?  The answer to this question can be found by study i n g
the pro p e rties of elements. Atoms with identical pro p e rties and a specifi c
number of protons in their nu clei are called elements. For ex a m p l e , eve ry atom
of the element sulfur in the unive rse has 16 protons and possesses identical
p ro p e rt i e s . Scientists have discove red over 100 diffe rent elements and gro u p e d
them according to their pro p e rties in the Pe riodic Table of Elements. T h e
atomic number of each element is the number of protons found in the nu cl e u s
of atoms comprising that element, and the atomic mass of an element is fo u n d
by adding the number of protons and neutrons found in atoms of that element.
The 20 million diffe rent substances in the world come from combinations of
t wo or more of these elements in a process known as chemical bonding.W h e n
elements bond or combine, the result is a compound. All of the molecules of a
compound are the same, just as all of the atoms of a single element are the
s a m e . For ex a m p l e , when two atoms of hy d ro gen bond with one atom of
ox y ge n , the result is one molecule of the compound known as wa t e r. B e c a u s e
the hy d ro gen and ox y gen atoms in a molecule of water share their electro n s ,
this type of bond is a covalent bond. H oweve r, when the atoms of elements
gi ve up or gain electrons to create a compound, the bond is an ionic bond.
Losing an electron creates a positive electrical ch a rge , making a positive ion,
while gaining an electron creates a negative ion. In summary, chemical bonds
a re created when atoms lose, gain or share electro n s .

Vo c a b u l a r y
The fo l l owing wo rds are included for teacher re fe rence or for use with stu-
dents. They are listed in the order in which they appear in the video.
atoms — The small particles that make up matter, consisting of a nucleus con-
taining protons and neutrons surrounded by orbiting electrons.
subatomic particles — The small parts that comprise an atom: protons, neu-
trons and electrons.
nucleus — The center of eve ry atom, containing positive ly ch a rged pro t o n s
and neutrally charged neutrons.The number of protons in a given nucleus dis-
tinguishes one element from another.
Democritus — (460 — 370 BCE) A Greek philosopher who theorized that all
matter could be reduced to part i cles that could not be divided, w h i ch he
described as “atomos.” (Continued)


