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UNDERSTANDING
ECOSYSTEMS
THROUGH
INTERACTIVE
LEARNING

In the world of science
education,  few  tools
h a v e  p r o v e n  a s
effective as the Gizmo
Student  Exploration
Food  Chain  activity.
T h i s  i n t e r a c t i v e
s imulat ion  a l lows
students  to  dive deep
into  the  dynamics  of
ecosystems,  exploring
how energy  flows  from

o n e  o r g a n i s m  t o
another.  Whether  you
are  a  middle  school
teacher  looking  for
engaging  classroom
resources or a student
t r y i n g  t o  g r a s p
complex  ecological
concepts,  the  Gizmo
platform  offers  a
hands-on  approach
t h a t  t r a n s f o r m s
abstract  ideas  into
tang ib le  learn ing
e x p e r i e n c e s .  B y
simulating  real-world
food  chains,  students
c a n  m a n i p u l a t e
variables,  observe
outcomes, and develop
a  n u a n c e d
unders tand ing  o f
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p r e d a t o r - p r e y
relationships,  energy
t rans fe r ,  and  the
delicate  balance  that
sustains  life  on  Earth.
The  Gizmo  Student
Exploration  Food
Cha in  i s  n o t  j u s t
a n o t h e r  d i g i t a l
worksheet. It is a fully
immersive  simulation
t h a t  e n c o u r a g e s
inquiry-based learning.
Instead of  memorizing
facts from a textbook,
s tudents  become
active  participants  in
their  own  education.
They  can  change  the
number  of  producers,
adjust  the  population
of consumers, and see
in real time how these
changes ripple through
the entire system. This
kind  of  interactive
exploration  fosters
critical  thinking  and
helps  students  retain
information  far  more
effectively  than
passive reading alone.

For educators, this tool
provides a ready-made
laboratory  experience
t h a t  r e q u i r e s  n o
physical specimens, no
messy  cleanup,  and
minimal  preparation
time.

WHAT IS THE
GIZMO STUDENT
EXPLORATION
FOOD CHAIN?

The  Gizmo  Student
Exploration  Food
Chain  is  a web-based
simulation  developed
by  ExploreLearning.  It
i s  par t  o f  a  la rger
library  of  Gizmos  that
cover  topics  in  math
and science for grades
3  t h r o u g h  1 2 .
Specifically,  this  food
chain Gizmo focuses on
the  flow  of  energy
through an ecosystem.
Students are presented
w i t h  a  v i s u a l
representation  of  a
habitat,  typically  a
f o r e s t  o r  p o n d ,
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populated with various
organisms  such  as
trees,  grass,  rabbits,
deer ,  wolves ,  and
hawks.  The  simulation
allows  users  to  build
and  manipulate  food
chains  by  dragging
o r g a n i s m s  i n t o  a
sequence,  showing
who  eats  whom.
O n e  o f  t h e  m o s t
powerful  features  of
this tool is its ability to
model  real  ecological
principles.  Students
can  see  how  energy
diminishes as it moves
up  t rophic  leve ls ,
u n d e r s t a n d  t h e
concept  of  biomass,
and witness the effects
of removing or adding
a species to the chain.
T h e  G i z m o  a l s o
includes  assessment
q u e s t i o n s  a n d
exploration guides that
prompt  students  to
predict  outcomes,
record  observations,
and  draw  conclusions.

This  structured  yet
flexible  format  makes
it suitable for individual
exploration,  small
group work,  or  whole-
class instruction.

Key
Features
of the
Food
Chain
Gizmo

Interactive
Drag-and-Drop
Interface:
Students can
physically move
organisms into a
food chain
sequence,
making the
learning process
tactile and
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visual.
Real-Time
Feedback: As
students adjust
populations or
rearrange the
chain, the
simulation
updates
immediately,
showing changes
in energy flow
and population
dynamics.
Built-In
Assessment
Questions: Each
exploration
includes
questions that
test
comprehension
and encourage
deeper analysis.
Customizable
Parameters:
Teachers can
adjust settings to
focus on specific
concepts or to
differentiate
instruction for

various skill
levels.
Visual Data
Representation
: Graphs and
energy pyramids
illustrate how
energy
decreases at
each trophic
level, reinforcing
the 10% rule of
energy transfer.
Printable
Student
Guides:
Accompanying
worksheets help
guide students
through the
exploration and
provide a space
for written
responses.

WHY THE GIZMO
STUDENT
EXPLORATION
FOOD CHAIN
MATTERS FOR
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SCIENCE
EDUCATION

Food  cha ins  a re  a
foundational concept in
ecology,  yet  they  can
be  surprisingly  difficult
for  students  to  fully
grasp.  The  Gizmo
Student  Exploration
Food Chain addresses
th i s  cha l lenge  by
making  the  invisible
visible.  Energy  flow  is
an  abstract  idea,  but
when students can see
a  wo l f  consume  a
rabbit and then watch
t h e  e n e r g y  b a r
decrease  as  it  moves
up  the  cha in ,  t he
concept  becomes
c o n c r e t e .  T h i s
simulation  bridges  the
g a p  b e t w e e n
theoretical  knowledge
a n d  p r a c t i c a l
understanding.
Fur thermore ,  the
Gizmo  encourages
systems  th inking.
Students begin to see

that no organism exists
in  isolation.  A  change
in  the  population  of
grass  affects  the
rabbits,  which  in  turn
affects  the  foxes  and
w o l v e s .  T h i s
interconnectedness  is
the  heart  of  ecology,
and  the  simulation
al lows  students  to
experiment with these
connections  without
harming  real  animals
or plants. It  is a safe,
ethical,  and  highly
effective  way  to
e x p l o r e  c o m p l e x
ecological interactions.

Alignmen
t with
Education
al
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Standard
s
T e a c h e r s  w i l l
appreciate  that  the
G i z m o  S t u d e n t
Exploration  Food
Chain  aligns with key
educational  standards,
including  the  Next
Generation  Science
Standards  (NGSS).  For
example,  it  directly
s u p p o r t s  t h e
disciplinary  core  idea
that matter and energy
c y c l e  t h r o u g h
ecosystems.  Students
learn  to  construct
explanations  for  how
energy  flows  and
matter  cycles,  and
they  use  models  to
predict  the  effects  of
c h a n g e s  i n  a n
e c o s y s t e m .  T h i s
alignment  means  that
using the Gizmo is not
just a fun activity but a
targeted  instructional

strategy  that  meets
c u r r i c u l u m
requirements.

STEP-BY-STEP
GUIDE TO USING
THE GIZMO FOOD
CHAIN
SIMULATION

Fo r  s tuden t s  and
teachers who are new
to the platform, here is
a step-by-step guide to
getting the most out of
the  Gizmo  Student
Exploration  Food
Chain.

Log In and1.
Launch: Access
the Gizmo
through the
ExploreLearning
website using
your school or
personal
account. Once
logged in, search
for "Food Chain"
in the Gizmo
library and click
to launch.
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Review the2.
Background
Information:
Before diving
into the
simulation, read
the introductory
text. It provides
context about
the habitat and
the organisms
you will be
working with.
Explore the3.
Habitat: Take a
moment to look
at the visual
representation of
the ecosystem.
Identify the
producers,
primary
consumers,
secondary
consumers, and
tertiary
consumers. Click
on each
organism to
learn more about
its role.
Build a Food4.

Chain: Drag
organisms from
the available
pool into the
chain slots. Start
with a producer,
such as grass or
a tree, then add
herbivores, and
finally
carnivores.
Observe how the
energy bar
changes as you
add each link.
Manipulate5.
Variables: Use
the sliders or
buttons to
change
population sizes.
For instance,
increase the
number of
rabbits and see
what happens to
the grass and the
wolves. Try
decreasing the
wolf population
and observe the
effect on the
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rabbit
population.
Answer6.
Exploration
Questions:
Work through the
guided questions
provided in the
student
exploration
sheet. These
questions prompt
you to make
predictions,
record data, and
explain your
reasoning.
Review the7.
Energy
Pyramid: Switch
to the energy
pyramid view to
see a visual
representation of
energy loss at
each trophic
level. Discuss
why only about
10% of energy is
transferred from
one level to the
next.

Test Your8.
Knowledge:
Complete the
assessment
questions at the
end of the
activity. These
will test your
understanding of
key concepts
such as energy
flow, trophic
levels, and the
impact of
population
changes.

DEEP DIVE:
TROPHIC LEVELS
AND ENERGY
TRANSFER IN THE
GIZMO

O n e  o f  t h e  m o s t
important  concepts
i l lus t rated  by  the
G i z m o  S t u d e n t
Exploration  Food
Chain  is  the  idea  of
trophic  levels.  Trophic
levels  are  the feeding
posit ions  in  a  food
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chain,  starting  with
p r o d u c e r s  a t  t h e
bottom and moving up
through  p r imary ,
secondary, and tertiary
consumers. The Gizmo
makes  this  hierarchy
c l e a r  b y  v i s u a l l y
stacking organisms in a
pyramid  or  l inking
t h e m  i n  a  c h a i n .
Students can see that
producers,  such  as
plants and algae, form
the base of  the chain
because  they  convert
sunlight  into  energy
t h r o u g h
photosynthesis.
The  simulation  also
vividly  demonstrates
the 10% rule of energy
transfer. When a rabbit
eats grass, only about
10%  of  the  energy
stored  in  the  grass  is
transferred  to  the
rabbit. The rest is used
f o r  t h e  r a b b i t ' s
metabolic processes or
lost  as  heat.  When  a
wolf  eats  the  rabbit,

again only  about  10%
of  the  rabbit's  energy
is  transferred.  This
inefficiency  explains
why there are typically
far fewer top predators
than producers in any
ecosystem. The Gizmo
al lows  students  to
quantify  this  energy
loss and see why food
chains  rarely  have
more  than  four  or  five
trophic  levels.

Real-
World
Applicatio
ns and
Further
Explorati
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on
Understanding  food
chains  is  not  just  an
academic  exercise.  It
h a s  r e a l - w o r l d
i m p l i c a t i o n s  f o r
c o n s e r v a t i o n ,
a g r i c u l t u r e ,  a n d
environmental  policy.
For example, when an
invasive  species  is
i n t r o d u c e d  t o  a n
ecosystem,  i t  can
disrupt  the  existing
food chain,  leading to
population  crashes  or
explosions. The Gizmo
Student  Exploration
Food  Chain  can  be
used  to  model  such
scenarios.  Students
c a n  s i m u l a t e  t h e
introduction  of  a  new
p r e d a t o r  o r  t h e
r e m o v a l  o f  a  k e y
species,  observing the
cascade  of  effects  that
follows.  This  kind  of
experimentation  helps
students  understand

why  biodiversity  is
important  and  how
human  activities  can
i m p a c t  n a t u r a l
systems.
Teachers  can  extend
the learning by having
students research real-
world  food  chains  in
different  biomes,  such
as the arctic tundra, a
coral reef, or a tropical
rainforest.  Students
can  then  build  these
food  chains  using  the
Gizmo,  comparing  the
structure  and  energy
flow  across  different
ecosys tems.  Th is
comparative  approach
deepens understanding
and highlights both the
commonalities  and
unique  features  of
various  habitats.

TIPS FOR
MAXIMIZING
LEARNING WITH
THE GIZMO FOOD
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CHAIN

To get the most out of
the  Gizmo  Student
Exploration  Food
Chain,  consider  the
following  strategies:

Encourage
Prediction
Before Action:
Have students
write down what
they expect to
happen before
they change a
variable. This
builds
hypothesis-
testing skills.
Use the Gizmo
as a
Springboard
for Discussion:
After each
exploration, hold
a class
discussion or
small group
conversation
about what was
observed and
why.

Integrate
Writing: Ask
students to write
a short
paragraph
explaining the
energy flow in a
food chain they
built, using
vocabulary such
as producer,
consumer,
herbivore,
carnivore, and
trophic level.
Pair with
Hands-On
Activities:
Combine the
digital simulation
with a hands-on
activity, such as
creating a paper
food chain or
dissecting an owl
pellet to see real
predator-prey
relationships.
Differentiate
Instruction: Use
the Gizmo's
adjustable
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settings to
provide more
scaffolding for
struggling
students and
more challenge
for advanced
learners.
Assess
Formatively:
Use the built-in
assessment
questions as a
quick check for
understanding,
and use the
results to guide
your instruction.

COMMON
MISCONCEPTIONS
ADDRESSED BY
THE GIZMO

Many students come to
the  s tudy  o f  f ood
chains  with  common
misconceptions. One is
that  food  chains  are
a lways  l inear  and
simple.  The  Gizmo
Student  Exploration

Food  Chain  helps
dispel this by showing
that  in  reality,  most
organisms are part of a
food web, not a single
chain.  The  simulation
can  be  used  to  build
multiple  chains  from
t h e  s a m e  s e t  o f
organisms,  illustrating
the complexity of  real
ecosystems.
Another misconception
i s  t h a t  e n e r g y  i s
created  or  recycled
within  a  food  chain.
The  Gizmo  makes  it
clear that energy flows
in  one  direction,  from
the sun to producers to
consumers, and that it
is  gradually  lost  as
heat  at  each  step.
Unlike  matter,  which
cycles  through  the
ecosystem,  energy
must  be  constantly
supplied  by  the  sun.
Th is  fundamenta l
difference  between
energy flow and matter
c y c l i n g  i s  a  k e y
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understanding that the
Gizmo helps solidify.

CONCLUSION

The  Gizmo  Student
Exploration  Food
Chain is far more than
a digital activity. It is a
gateway  to  deeper
e c o l o g i c a l
understanding,  a  tool
for  fostering  scientific
inquiry, and a resource
that  saves  teachers
time  while  delivering
impactful  learning.  By
allowing  students  to
manipulate  variables,
observe outcomes, and
d r a w  t h e i r  o w n
conc lus ions ,  th i s

simulation  embodies
the  best  practices  of
m o d e r n  s c i e n c e
education.  Whether
you  are  exp lor ing
trophic  levels  for  the
first  time  or  refining
your  understanding  of
energy  transfer,  the
Gizmo  offers  a  rich,
interactive  experience
that brings the hidden
connections  of  nature
to  light.  As  students
bu i ld ,  b reak ,  and
rebuild  food  chains,
t h e y  a r e  n o t  j u s t
l e a r n i n g  a b o u t
ecosystems.  They  are
learning  how  to  think
like scientists.


