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INTRODUCTION TO
THE PHET ENERGY
SKATE PARK
WORKSHEET

Physics  can often feel
abstract,  especially
when  concepts  like
energy  conservation,
kinetic  energy,  and
potential  energy  are
introduced  through
equa t i ons  a l one .
However,  interactive
s imu la t ions  have
c h a n g e d  t h e  w a y
students  engage  with
these  fundamental
ideas. Among the most
effective  tools  in
m o d e r n  s c i e n c e
education  is  the  PhET

Interactive  Simulations
p r o j e c t  f r o m  t h e
University  of  Colorado
Boulder.  One  of  its
standout  resources  is
the Energy Skate Park
s i m u l a t i o n ,  a n d
accompanying  it  is  a
structured learning aid
known  as  the  Phet
Energy  Skate  Park
Worksheet .  Th i s
worksheet transforms a
p l a y f u l  d i g i t a l
environment  into  a
rigorous,  inquiry-based
learning  experience.
Whether  you  are  a
teacher  designing  a
lesson plan, a student
trying to grasp energy
transformations,  or  a
homeschooling  parent
seeking  effective
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r e s o u r c e s ,
understanding  how  to
use this worksheet can
significantly  deepen
comprehension of core
physics principles.
The Energy Skate Park
simulation allows users
to control a skater on a
track,  observe  energy
b a r  g r a p h s ,  a n d
manipulate  variables
such as friction, mass,
a n d  g r a v i t y .  T h e
worksheet  provides  a
guided framework that
helps learners ask the
right questions, record
observat ions,  and
make  connect ions
between  visual  play
and scientific theory. In
this  article,  we  will
explore what the Phet
Energy  Skate  Park
Worksheet  typically
includes,  why  it  is  so
effective  for  teaching
energy  concepts,  how
to  integrate  it  into  a
curriculum, and tips for
m a x i m i z i n g  i t s

educational  value.

WHAT IS THE PHET
ENERGY SKATE
PARK
WORKSHEET?

The Phet Energy Skate
Park  Worksheet  is  a
printable  or  digital
d o c u m e n t  t h a t
accompanies the PhET
Energy  Skate  Park
s i m u l a t i o n .  I t  i s
designed  to  structure
student  exploration so
t h a t  l e a r n i n g  i s
intentional rather than
purely  recreational.
While  the  simulation
i t s e l f  i s  h i g h l y
e n g a g i n g ,  t h e
worksheet ensures that
s t u d e n t s  p a u s e ,
predict,  and  analyze
what  they  observe.
Typical  worksheets
include sections where
students sketch energy
bar  charts,  answer
conceptual  questions
a b o u t  e n e r g y
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transformation,  predict
how changing variables
affects  the  skater's
motion,  and  calculate
values  for  kinetic  and
potential energy. Some
worksheets are tailored
for  middle  school ,
while  others  target
h i g h  s c h o o l  o r
introductory  college
physics.  Regardless  of
level,  the  core  goal
remains  the  same:  to
help students visualize
and internalize the law
of  conservat ion  of
mechanical energy.

Key
Compone
nts of the
Workshee

t
While  there  are  many
variations,  most  Phet
Energy  Skate  Park
Worksheets  share
common  elements:

Pre-lab
questions:
These activate
prior knowledge
about energy,
speed, and
friction.
Prediction
prompts:
Students predict
what will happen
to the skater's
energy at
different points
on the track.
Data collection
tables: Students
record values for
kinetic energy,
potential energy,
and total
mechanical
energy at
multiple
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positions.
Graph
interpretation:
Students read
energy bar
graphs and pie
charts within the
simulation.
Variable
manipulation:
Exercises that
ask students to
change mass,
gravity, or
friction and
observe
outcomes.
Conclusion
questions:
Open-ended
prompts that
push students to
synthesize
findings into a
coherent
understanding.

This  structure  mirrors
the  scientific  method,
making  the  worksheet
an  excellent  tool  for
developing  inquiry
skills alongside content

knowledge.

WHY THE PHET
ENERGY SKATE
PARK WORKSHEET
IS A POWERFUL
TEACHING TOOL

The  effectiveness  of
the Phet Energy Skate
Park Worksheet lies in
how it bridges the gap
between  abst ract
theory  and  tangible
experience.  Traditional
ins t ruc t ion  o f ten
introduces  energy
conservation  through
formulas like KE = 1/2
mv²  and  PE  =  mgh .
While  these  formulas
are essential, students
frequently  struggle  to
connect  them to  real-
wor ld  mot ion.  The
simulation provides an
i n t u i t i v e ,  v i s u a l
representation of these
equations  in  action,
and  the  worksheet
ensures  that  students
actively  process  what
they see.



Phet Energy Skate Park Worksheet 5

5

Active
Learning
and
Student
Engagem
ent
Research  consistently
shows  that  act ive
learning  outperforms
passive  lecture-style
t e a c h i n g .  T h e
w o r k s h e e t  t u r n s
simulation  time  into
structured  inquiry.
Ins tead  o f  s imp ly
watching  the  skater
glide,  students  are
prompted to  pause at
specific moments, read
energy  values,  and
reflect  on  changes.
This  keeps  the  brain
engaged and promotes
deeper  encoding  of

information.
Moreover,  the  playful
nature  of  the  skate
p a r k  l o w e r s  t h e
affective  filter.
Students  who  might
feel  intimidated  by
physics  equations
often relax when they
can  first  explore  a
co lor fu l ,  dynamic
s i m u l a t i o n .  T h e
worksheet  then gently
guides  them  toward
academic rigor without
causing anxiety.

Visualizin
g
Abstract
Concepts
One  of  the  greatest
challenges in  teaching
energy  is  that  i t  is
invisible.  You  cannot
see energy itself,  only
its  effects.  The
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simulation  solves  this
problem by  displaying
energy as colored bars
and  pie  charts  that
change in real time as
the  skater  moves.
When  the  worksheet
asks students to sketch
these  bar  charts  at
different  positions,
they  are  essentially
practicing  a  form  of
d i a g r a m m a t i c
r e a s o n i n g  t h a t
strengthens  mental
models.
For instance, a student
can watch the potential
energy  bar  shrink  as
the skater descends a
hill  while  the  kinetic
energy bar grows. The
t o t a l  e n e r g y  b a r
remains  constant  (in
t h e  a b s e n c e  o f
friction).  This  visual
feedback  makes  the
conservation  law  feel
obvious  and  intuitive,
not abstract.

HOW TO USE THE
PHET ENERGY
SKATE PARK
WORKSHEET IN
THE CLASSROOM

Effective
implementation  of  the
worksheet  requires
thoughtful  planning.
Here are strategies for
teachers  at  different
grade  levels.

Middle
School:
Explorati
on with
Guidance
At  the  middle  school
level,  students  are
often  encountering
energy  concepts  for
the  first  time.  The
worksheet should focus
o n  q u a l i t a t i v e
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understanding  rather
than  quant i tat ive
calculations.  Prompts
might  include:

Where on the
track does the
skater have the
most speed?
Why?
What happens to
the energy bars
when the skater
goes up a hill?
How does adding
friction change
the skater's
motion?

Teachers  can  pai r
s t u d e n t s  a n d
encourage  discussion.
T h e  w o r k s h e e t
becomes  a  record  of
their  collaborative
thinking.

High

School:
Integratin
g
Formulas
and
Calculatio
ns
F o r  h i g h  s c h o o l
physics, the worksheet
c a n  i n c o r p o r a t e
numerical  analysis.
Students  can  use  the
simulation to  measure
speed and height, then
calculate  kinetic  and
potential  energy  to
v e r i f y  t h a t  t o t a l
mechanical  energy  is
c o n s e r v e d .  T h i s
bridges the conceptual
understanding  gained
in  middle  school  with



8

8 Phet Energy Skate Park
Worksheet

2023-04-05

the mathematical rigor
expected  at  higher
levels.
The Phet Energy Skate
Park  Worksheet  for
h igh  schoo l  o f ten
includes  tables  where
s t u d e n t s  m u s t
compute KE and PE at
multiple  points  and
compare  them  to  the
simulation's  displayed
values.  Discrepancies
lead to rich discussions
about  measurement
error  and  rounding.

Advanced
Placemen
t and
College:
Extension

s and
Challenge
s
At  the  college  level,
the  simulation  and
worksheet can be used
t o  e x p l o r e  m o r e
complex scenarios. For
example, students can
i n v e s t i g a t e  h o w
c h a n g i n g  t h e
gravitational  constant
(s imulat ing  other
planets)  affects  energy
values,  or  they  can
analyze  systems  with
friction  in  detail  using
work-energy  theorem
ca lcu la t ions .  The
worksheet  can  be
scaffolded  to  include
partial derivatives or to
ask students to derive
relationships  from  the
data they collect.
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EXPLORING KEY
PHYSICS
CONCEPTS
THROUGH THE

WORKSHEET

The Phet Energy Skate
P a r k  W o r k s h e e t
n a t u r a l l y  g u i d e s
lea rne rs  th rough
several critical physics
c o n c e p t s .  L e t ' s
examine each in turn.

Conserva
tion of
Mechanic
al Energy
This is the central idea
of the simulation. In an
ideal  system  with  no
friction,  the  sum  of
kinetic  and  potential
e n e r g y  r e m a i n s
c o n s t a n t .  T h e
worksheet  typically
asks students to verify

this by recording total
energy  at  mult iple
points.  When students
see  that  the  to ta l
energy  bar  stays  the
same height regardless
of the skater's position,
t h e  a b s t r a c t  l a w
becomes  v i sua l ly
concrete.

Energy
Transfor
mation
Energy  constantly
changes  form  as  the
skater  moves.  At  the
top of a hill, energy is
a l m o s t  e n t i r e l y
p o t e n t i a l .  A t  t h e
bottom,  it  is  almost
entirely  kinetic.  The
worksheet  prompts
students  to  describe
these  transformations
in words and diagrams.
This  l inguistic  and
visual  practice  helps
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solidify  the  concept.

Effect of
Friction
Most  versions  of  the
simulation  include  a
friction  sl ider.  The
w o r k s h e e t  a s k s
students  to  turn  on
friction  and  observe
what  happens.  They
notice  that  the  skater
slows down over  time
and  that  the  tota l
energy  decreases.
Some  worksheets
introduce the idea that
energy is  not  lost  but
t rans fo rmed  in to
thermal energy, setting
t h e  s t a g e  f o r
discussions  about  the
b r o a d e r  l a w  o f
conservation of energy,
i n c l u d i n g  n o n -
mechanical  forms.

Role of
Mass and
Gravity
Students often assume
heavier  objects  fall
faster.  The  simulation
allows them to test this
directly  by  changing
the skater's mass while
keeping  the  t rack
constant. They see that
t h e  s p e e d  a t  t h e
bottom of a hill  is the
same  regardless  of
mass  (in  the  absence
o f  f r i c t i o n ) .  T h i s
counterintuitive  result
is explained by the fact
that  both  kinetic  and
potential  energy  scale
with  mass,  so  mass
c a n c e l s  o u t .  T h e
worksheet  gu ides
students  to  articulate
this discovery.
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ADAPTING THE
WORKSHEET FOR
DIFFERENT

LEARNING STYLES

One of the strengths of
the Phet Energy Skate
Park  Worksheet  is  its
adaptability.  Visual
learners  benefit  from
sketching  energy  bar
charts.  Kinesthetic
learners appreciate the
interactive,  click-and-
drag  nature  of  the
simulation.  Auditory
learners  can  benefit
from  discussing  their
p r e d i c t i o n s  a n d
observations  with  a
partner  before  writing
a n s w e r s .
R e a d i n g / w r i t i n g
learners  thrive  on  the
structured  questions
and  data  tables.
Teachers  can  a lso
differentiate  by
provid ing  vary ing
levels  of  scaffolding.
Some  students  may
need a worksheet with

more  explicit  step-by-
step instructions, while
others  can  handle
o p e n - e n d e d
exploration  prompts.
The  simulation  itself
offers  multiple  tracks
a n d  s e t t i n g s ,  s o
advanced students can
be  challenged  with
n o n - s t a n d a r d
configurations  like  a
loop  or  a  double  well.

COMMON
CHALLENGES AND
SOLUTIONS

While the Phet Energy
Skate  Park  Worksheet
is a powerful resource,
teachers  occasionally
encounter  challenges.
Here  are  a  few  and
how to address them.

Students
Rush
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Through
the
Simulatio

n
Some  students  treat
the  simulation  as  a
game and click through
without  pausing  to
think.  The  worksheet
c o u n t e r s  t h i s  b y
requ i r ing  wr i t ten
responses,  sketches,
and  data  entries  that
cannot  be  completed
w i t h o u t  c a r e f u l
observation.  Setting
expectations  before
t h e  a c t i v i t y  a n d
c i r cu la t ing  wh i l e
students  work  also
helps.

Misconce

ptions
About
Energy
Even  after  using  the
s imu la t ion ,  some
students  maintain
misconceptions.  For
example,  they  might
believe that  an object
at rest at the top of a
hill  has  no  energy  at
all. The worksheet can
address this directly by
asking  students  to
record  the  potential
energy  value  at  the
start ing  point  and
compare  i t  t o  the
k i n e t i c  e n e r g y .
Repeated  exposure  to
the  numerical  values
h e l p s  o v e r w r i t e
incorrect intuitions.
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Technical
Issues
Occasionally,  school
computers  or  internet
connec t i ons  may
st rugg le  w i th  the
s imu la t i on .  PhET
s i m u l a t i o n s  a r e
designed  to  run  on
minimal  hardware and
can be downloaded for
offline  use.  Having  a
backup worksheet that
u s e s  p r i n t e d
s c r e e n s h o t s  i s  a
prudent  strategy.

INTEGRATING THE
WORKSHEET INTO
A BROADER
CURRICULUM

The Phet Energy Skate
Park  Worksheet  does
not exist in isolation. It
fits naturally into a unit
on  energy,  typically
p l a c e d  a f t e r  a n
introduction  to  work
and  power  but  before

more  advanced  topics
like thermal energy or
nuclear  energy.  The
insights  gained  from
the simulation provide
a strong foundation for
discussions about real-
world applications such
as  rol ler  coasters,
hydroelectric  dams,
and  pendulum  clocks.
Some  teachers  assign
the  workshee t  as
homework,  allowing
students to explore at
their own pace. Others
use it as an in-class lab
activity where students
work  in  small  groups.
Both  approaches  are
valid,  depending  on
available  technology
and  class  structure.

TIPS FOR
MAXIMIZING
LEARNING
OUTCOMES

To get the most out of
the Phet Energy Skate
P a r k  W o r k s h e e t ,
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consider  these  best
practices:

Do a brief1.
demonstration
first. Show
students how to
navigate the
simulation and
locate key
features like the
bar graph and
pie chart.
Encourage2.
prediction
before
observation.
For each section
of the worksheet,
have students
write down what
they think will
happen before
they test it.
Emphasize the3.
total energy.
Guide students
to notice that in
the frictionless
scenario, the
total energy
never changes,
even as kinetic

and potential
energy fluctuate.
Discuss the4.
friction case
thoroughly.
Make sure
students
understand that
energy is not
destroyed but
converted into
heat.
Use the5.
worksheet as a
springboard for
discussion.
After students
complete it, hold
a class
conversation
about surprising
findings or
lingering
questions.

CONCLUSION

The Phet Energy Skate
Park  Worksheet  is  far
more  than  a  simple
classroom  handout.  It
is a carefully designed
learning  instrument
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that  leverages  the
power  of  simulation-
based inquiry to teach
o n e  o f  t h e  m o s t
important  concepts  in
p h y s i c s :  t h e
conservation of energy.
By  combining  visual,
i n t e r a c t i v e ,  a n d
analytical  elements,
the  worksheet  meets
students  where  they
are  and  guides  them
t o w a r d  d e e p e r
u n d e r s t a n d i n g .
W h e t h e r  y o u  a r e
t e a c h i n g  m i d d l e
s c h o o l e r s  j u s t
beginning their science

journey  or  col lege
students  refining  their
grasp  of  mechanics,
this  worksheet  offers
flexibility,  rigor,  and
engagement.  In  an
educational  landscape
that  inc reas ing ly
values active, student-
centered  learning,
resources like the Phet
Energy  Skate  Park
W o r k s h e e t  a r e
indispensable.  They
transform  abstract
formulas  into  tangible
experiences,  making
p h y s i c s  n o t  o n l y
understandable  but
genuinely  exciting.


