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UNDERSTANDING THE GIZMO
DENSITY LABORATORY: A
COMPLETE GUIDE TO MASTERING
DENSITY CONCEPTS

The Gizmo Density Laboratory is one
of  the  most  widely  used  interactive
simulations  in  middle  school  and  high
school science classrooms. Designed by
ExploreLearning,  this  virtual  lab  allows
students  to  explore  the  relationship
between  mass,  volume,  and  density

through hands-on experimentation with
various objects and liquids. If you have
been  searching  for  Gizmo  Density
Laboratory  answers,  you  are  likely
looking  for  ways  to  confirm  your
understanding of the core concepts or to
check  your  work  after  completing  the
simulation.  This  article  provides  a
comprehensive  walkthrough  of  the
Density Laboratory Gizmo, explains the
key  principles  you  will  encounter,  and
offers  guidance on how to approach the
questions  thoughtfully  rather  than
simply  seeking  quick  answers.
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WHAT IS THE GIZMO DENSITY
LABORATORY?

The Density Laboratory Gizmo is a digital
simulation  where  students  can  place
objects  of  different  materials—such  as
wood,  stone,  iron,  and  rubber—into  a
tank  of  water  or  other  l iquid.  By
measuring the mass and volume of each
object, and observing whether it sinks or
floats, learners can calculate density and
draw conclusions about  buoyancy.  The
simulation  includes  a  balance  for
measuring  mass  and  a  graduated
cylinder for determining volume through
water  displacement.  It  is  an  excellent
tool  for  building  a  strong  conceptual
foundation in physical science.
Before  diving  into  specific  Gizmo
Density  Laboratory  answers,  it  is

important  to  understand  what  the
simulation asks you to do. Typically, the
lab is divided into several activities that
progress  from  basic  measurements  to
more complex problem-solving. You will
be  required  to  identify  unknown
materials,  predict  whether  objects  will
float,  and  analyze  how  density  changes
when the liquid itself is altered.

KEY CONCEPTS YOU MUST
UNDERSTAND

To  successfully  complete  the  Density
Laboratory Gizmo and to interpret any
set of answers correctly, you need to be
comfortable  with  a  few  fundamental
ideas.  These  concepts  form  the
backbone  of  the  simulation  and  will
reappear in every activity.
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Mass and
Volume
Mass  is  the  amount  of  matter  in  an
object,  usually measured in grams (g).
Volume  is  the  amount  of  space  that
object  occupies,  measured in milliliters
(mL) or cubic centimeters (cm³). In the
Gizmo,  you  measure  mass  using  the
v i r tua l  ba lance  and  vo lume  by
submerging  the  object  in  water  and
noting the change in water  level.  This
water  displacement  method  works
because one milliliter of water occupies
one cubic centimeter of space.

Density as a
Ratio
Density  is  defined  as  mass  divided  by
volume:  Density = Mass ÷ Volume.
The unit is typically grams per milliliter
(g/mL)  or  grams  per  cubic  centimeter
(g/cm³). An object with a density greater
than the liquid it is placed in will sink; an
object with a density less than the liquid
will float. This relationship is at the heart
of  every  question  in  the  Density
Laboratory  Gizmo.

Buoyancy and
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Relative Density
An object floats when its density is lower
than the density of the surrounding fluid.
In the simulation, you will observe that a
wooden  block  floats  because  its  density
is  less  than  that  of  water  (about  1.0
g/mL). A stone sinks because its density
is greater than 1.0 g/mL. When the liquid
itself is changed—for example, replacing
water  w i th  a  denser  l iqu id  l i ke
glycerin—objects  that  once  sank  may
float.  Understanding  relative  density  is
essential for predicting these outcomes.

ACTIVITY A: MEASURING MASS
AND VOLUME

The  first  activity  in  the  Gizmo  Density
Laboratory  focuses  on  collecting  data.

You will  drag objects from the shelf to
the balance to record their mass, then
place  them  in  the  graduated  cylinder
filled  with  water  to  measure  volume  by
displacement.  The Gizmo automatically
records the water levels before and after
submersion,  so  you  can  calculate  the
object's volume by subtracting the initial
reading from the final reading.
When  looking  for  Gizmo  Density
Laboratory  answers  for  this  section,
pay  close  attention  to  the  specific
objects  used  in  your  version  of  the
simulation. While the exact values may
vary slightly depending on the settings,
typical measurements include:

Wooden block: Mass
approximately 5.0 g, volume
approximately 6.2 mL, density
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about 0.8 g/mL
Stone: Mass approximately 21.8
g, volume approximately 8.4 mL,
density about 2.6 g/mL
Iron: Mass approximately 63.6 g,
volume approximately 8.0 mL,
density about 7.9 g/mL
Rubber: Mass approximately 3.4
g, volume approximately 4.0 mL,
density about 0.85 g/mL

It  is  important  to  note  that  these
numbers are representative. The actual
values in your simulation may differ by a
small  margin.  Rather  than  memorizing
numbers, focus on the process: always
measure  mass  first,  then  volume,  and
then divide to find density. Double-check
your  subtraction  when  calculating
volume  from  water  displacement.

ACTIVITY B: DETERMINING
DENSITY AND IDENTIFYING
MATERIALS

Once  you  have  collected  mass  and
volume  data  for  several  objects,  the
Gizmo  asks  you  to  identify  unknown
materials by comparing their calculated
densities  to  a  reference  table.  This
activity reinforces the idea that density
is a characteristic property of a material.
Every sample of pure gold, for example,
has the same density regardless of its
size or shape.
Common reference densities used in the
Gizmo include:

Wood: 0.40–0.85 g/mL
Rubber: 0.80–1.10 g/mL
Water: 1.00 g/mL
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Stone: 2.40–2.80 g/mL
Aluminum: 2.70 g/mL
Iron: 7.80–7.90 g/mL
Copper: 8.90 g/mL
Lead: 11.30 g/mL
Gold: 19.30 g/mL

When  seek ing  Gizmo  Density
Laboratory  answers  f o r  t h e
identification  section,  always  compare
your calculated density to this range. If
your result is 2.65 g/mL, the material is
most likely stone. If it is 8.92 g/mL, it is
probably  copper.  Remember  that
measurement  errors  can  occur  if  you
misread the balance or the water level,
so  if  your  result  falls  between  two
reference values, re-measure carefully.

ACTIVITY C: PREDICTING FLOAT
OR SINK

In this activity, the Gizmo presents you
with  objects  and  asks  you  to  predict
whether  they  will  float  or  sink  in  water
before  actually  testing  them.  Your
prediction should be based entirely on
the density you have calculated. If the
density is less than 1.0 g/mL, you should
predict  float.  If  it  is  greater  than  1.0
g/mL,  predict  sink.
Common questions and their reasoning
include:

Will the wooden block float?
Yes, because its density (about
0.80 g/mL) is less than water.
Will the stone float? No,
because its density (about 2.60
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g/mL) is greater than water.
Will a hollow object float even
if made of dense material?
Possibly yes, because the overall
density of the object includes the
air inside.

One of the most valuable lessons in this
activity  is  that  shape  matters  only
insofar  as  it  affects  overall  density.  A
solid  steel  ball  sinks,  but  a  steel  ship
floats  because  it  is  mostly  hollow  and
therefore has a low average density. The
Gizmo  i l lustrates  this  pr incip le
beautiful ly.

ACTIVITY D: CHANGING THE
LIQUID

The  final  activity  introduces  a  variable
liquid. You can change the liquid in the

tank from water to a different fluid, such
as glycerin, which has a higher density
than  water.  This  changes  the  floating
behavior of objects. An object that sinks
in  water  may  float  in  glycerin  if  its
density  is  between  1.0  g/mL  and  the
density of glycerin (approximately 1.26
g/mL).
Key insights from this activity include:

Rubber often has a density close
to 0.85 g/mL, so it floats in both
water and glycerin.
Stone has a density around 2.60
g/mL, so it sinks in both water and
glycerin.
Some materials have densities
between 1.0 g/mL and 1.26 g/mL,
making them float in glycerin but
sink in water.
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This activity reinforces the concept that
buoyancy  is  determined  by  the
difference in density between the object
and  the  fluid.  It  is  not  an  absolute
property  of  the  object  itself.

COMMON PITFALLS AND HOW TO
AVOID THEM

When  working  through  the  Gizmo
Density  Laboratory,  several  common
mistakes can lead to incorrect answers.
Being aware  of  these  pitfalls  will  help
you achieve better  results  and reduce
your  rel iance  on  external  Gizmo
Density  Laboratory  answers .

Misreading the
Water Level
The  graduated  cylinder  has  l ines
marking  volume.  Always  read  the
bottom of the meniscus, especially if the
Gizmo  simulates  a  realistic  water
surface.  A slight misreading can throw
off  your  volume  calculation  by  several
tenths  of  a  milliliter.

Forgetting to
Subtract Initial
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Volume
Some  students  record  the  final  water
level  but  forget  to  subtract  the  initial
level. This gives them a volume that is
too large and a density that is too small.
Always  record  both  readings  and
perform  the  subtraction  carefully.

Confusing Mass
and Weight
The Gizmo uses grams as a unit of mass,
not  weight.  While  weight  is  a  force
(measured  in  newtons),  mass  remains
constant  regardless of  gravity.  For  the
purposes of density calculation, you only
need mass, not weight.

Rounding Too
Early
When calculating density, carry out your
division to at least two decimal places
before  rounding.  Rounding  to  the
nearest  whole  number  too  early  can
produce  a  density  that  is  inaccurate
enough to misidentify a material.

HOW TO USE GIZMO DENSITY
LABORATORY ANSWERS
EFFECTIVELY

There  is  nothing  wrong  with  checking
your work against provided answers. In
fact,  doing  so  is  an  excellent  way  to
confirm  that  you  understand  the
procedure  and  the  calculations.
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However,  simply  copying  answers
without  understanding  the  reasoning
defeats  the purpose of  the simulation.
Here are strategies to use answer keys
productively:

Complete the activity yourself1.
first without any outside help. This
builds your problem-solving skills.
Compare your answers to a2.
reliable source after finishing.
Identify any discrepancies and
trace them back to specific
measurements or calculations.
Re-do any sections where your3.
results differ significantly. Small
differences (0.1 g/mL or less) may
be due to rounding, but larger
differences indicate a procedural
error.

Focus on the method rather4.
than the numerical results. The
ability to measure mass and
volume and calculate density is far
more important than memorizing
the density of a specific block of
wood.

WHY DENSITY MATTERS BEYOND
THE GIZMO

The concepts you practice in the Density
Laboratory  Gizmo  have  real-world
applications that extend far beyond the
classroom.  Engineers  use  density  to
select materials for building aircraft and
bridges. Oceanographers track layers of
water  with  different  densities  to  study
ocean  currents.  Meteorologists  rely  on
density  differences  to  predict  weather
patterns.  Even  everyday  activities  like
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packing  a  suitcase  efficiently  involve
understanding  density.
When  you  look  for  Gizmo  Density
Laboratory  answers,  remember  that
each  answer  you  confirm  is  a  step
toward  mastering  a  concept  that  will
serve you in many contexts. Density is
not  just  a  number  you  calculate  in  a
virtual lab; it is a fundamental property
that helps explain the behavior of matter
in the physical world.

CONCLUSION

The  Gizmo  Density  Laboratory  is  an
engaging  and  effective  tool  for  learning
how mass, volume, and density interact

to  determine  whether  objects  sink  or
float.  By  approaching  the  simulation
systematically—collecting  accurate
measurements,  performing  careful
calculations,  and  reflecting  on  the
meaning  of  your  results—you  can
develop a deep understanding of density
that will support your success in future
science  courses.  While  it  can  be
tempting to search for Gizmo Density
Laboratory answers as a shortcut, the
most  valuable  learning  comes  from
working through each step yourself and
verifying your understanding along the
way. Use available resources wisely, and
always prioritize comprehension


