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UNLOCKING THE
SECRETS OF THE
EARTH: A
COMPLETE GUIDE
TO THE MINERAL
IDENTIFICATION
GIZMO

M i n e r a l s  a r e  t h e
building  blocks  of  our
planet.  They form the
rocks beneath our feet,
the  meta l s  i n  ou r
electronics,  and  the
g e m s t o n e s  w e
treasure.  Yet,  telling
one  minera l  f r om
another can feel like a
daunting task, even for
seasoned  geology
enthusiasts.  This  is
where  the  Mineral

Identification  Gizmo
steps  in  as  a  game-
changing  educational
tool. Whether you are a
student  tackling  earth
science  for  the  first
time, a teacher looking
f o r  e n g a g i n g  l a b
activities,  or a curious
h o b b y i s t ,  t h i s
interactive  simulation
t r a n s f o r m s  t h e
comp lex  wor ld  o f
minera logy  into  a
hands-on,  intuitive
experience.  In  this
comprehensive  guide,
w e  w i l l  e x p l o r e
everything you need to
know about the Mineral
Identification  Gizmo,
from how  it  works  to
why it  is  an  essential
resource  for  learning
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the  ar t  o f  minera l
identification.

WHAT IS THE
MINERAL
IDENTIFICATION
GIZMO?

T h e  M i n e r a l
Identification  Gizmo  is
an  interactive,  online
simulation designed to
teach  users  how  to
ident i fy  unknown
mineral  samples using
standard  field-testing
methods.  Developed
by  ExploreLearning,
this Gizmo is part of a
broader suite of virtual
l a b  t o o l s  u s e d  i n
classrooms  worldwide.
It  provides  a  virtual
laboratory where users
can perform a series of
diagnostic  tests  on
mineral  samples  to
d e t e r m i n e  t h e i r
identity.  By simulating
real-world  techniques
such as the streak test,
hardness test, and acid
reaction,  the  Gizmo

offers  a  safe,
r e p e a t a b l e ,  a n d
accessible way to build
foundational  skills  in
mineralogy.
Unlike  a  traditional
rock  and  mineral  kit,
which  may  be  limited
by availability, cost, or
safety  concerns,  the
Mineral  Identification
Gizmo allows users  to
test  a  wide variety  of
minerals  with  just  a
few  clicks.  It  bridges
t h e  g a p  b e t w e e n
theoretical  textbook
learning  and  practical
field  experience,
making it an invaluable
resource  fo r  both
formal  education  and
self-directed study.

HOW THE MINERAL
IDENTIFICATION
GIZMO WORKS

Using  the  Minera l
Identification  Gizmo  is
r e m a r k a b l y
straightforward,  yet  it
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mirrors  the  careful,
methodical  process
that  geologists  use  in
the  field.  When  you
open  the  simulation,
you are presented with
an  unknown  mineral
sample. Your task is to
conduct  a  series  of
tests  to  narrow  down
the  possibilities  and
finally  identify  the
mineral  by name. The
interface  is  clean  and
user-friendly, with clear
buttons  and  prompts
guiding  you  through
each  step.

Step 1:
Observe
the
Physical

Propertie
s
The  first  thing  you  will
notice  is  the  visual
appearance  of  the
mineral.  The  Gizmo
allows you to examine
the  sample  up  close,
noting its color, luster,
and crystal form. These
initial  observations
provide  important
clues.  For  example,  a
m e t a l l i c  l u s t e r
immediately  rules  out
many  non-metall ic
minera l s ,  wh i le  a
vitreous  (glass-like)
luster  points  toward a
different  set  of
possibilities. The Gizmo
p r e s e n t s  t h e s e
properties  in  a  clear,
organized  manner,
helping  you  build  a
mental  checklist  of
characteristics.



4

4 Mineral Identification Gizmo 2024-03-29

Step 2:
Perform
Diagnosti
c Tests
Once  you  have  made
y o u r  i n i t i a l
observations, it is time
to  move  on  to  the
diagnostic  tests.  The
Gizmo provides several
k e y  t o o l s ,  e a c h
simulating  a  standard
field test:

Streak Test:
You rub the
mineral against
an unglazed
porcelain plate to
see the color of
its powdered
form. This is
often more
reliable than the
mineral's
outward color.
Hardness Test:

Using reference
minerals from
the Mohs
hardness scale,
you scratch the
unknown sample
to determine its
relative
hardness. The
Gizmo lets you
test against
common objects
like a fingernail,
copper penny,
glass plate, and
steel file.
Luster Check:
You classify the
mineral's luster
as metallic,
vitreous, dull,
pearly, greasy, or
silky, among
others.
Cleavage and
Fracture: You
observe how the
mineral breaks.
Does it split
along flat,
smooth planes
(cleavage) or



Mineral Identification Gizmo 5

5

does it break
with irregular,
rough surfaces
(fracture)?
Density Test:
The Gizmo allows
you to measure
the mineral's
density by
calculating its
mass and
volume, helping
you distinguish
between
minerals of
similar
appearance.
Acid Test: For
carbonate
minerals, a drop
of dilute
hydrochloric acid
is applied to see
if the mineral
fizzes, releasing
carbon dioxide
gas.
Special
Properties:
Some minerals
have unique
traits like

magnetism,
fluorescence, or
double
refraction. The
Gizmo includes
tests for these as
well.

Step 3:
Compare
and
Identify
After  gathering  al l
available  data,  you
c o m p a r e  y o u r
observations against a
bui l t - in  reference
database.  The  Mineral
Identification  Gizmo
typically includes a key
or  a  chart  that  helps
y o u  m a t c h  t h e
properties  you  have
recorded  to  a  specific
mineral.  This  process
reinforces the concept
that  no  single  test  is
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definitive;  instead,
identification  relies  on
a  c o m b i n a t i o n  o f
consistent,  repeatable
observations.

KEY MINERAL
PROPERTIES
EXPLORED IN THE
GIZMO

To  use  the  Mineral
Identification  Gizmo
effectively,  it  helps  to
u n d e r s t a n d  t h e
properties  it  tests.
These  are  the  same
p r o p e r t i e s  t h a t
p r o f e s s i o n a l
mineralogists  rely  on
every  day.  Mastering
them  in  the  Gizmo
g i v e s  y o u  a  s o l i d
foundation  for  real-
world  identification.

Hardness
and the

Mohs
Scale
Hardness is a measure
o f  a  m i n e r a l ' s
resistance  to  being
scratched.  The  Gizmo
u s e s  t h e  M o h s
hardness  scale,  which
ranks minerals from 1
(talc) to 10 (diamond).
In  the simulation,  you
can test your unknown
s a m p l e  a g a i n s t
reference minerals and
common  objects.  For
i n s t a n c e ,  i f  y o u r
mineral  can  scratch  a
c o p p e r  p e n n y
(hardness  3.5)  but
cannot scratch a glass
plate  (hardness  5.5),
its hardness is between
3.5 and 5.5.  This is  a
powerful  narrowing
tool.
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Streak:
The True

Color
The streak test is one
of  the  most  reliable
methods for identifying
metallic  minerals.  The
Mineral  Identification
Gizmo  simulates  this
by letting you drag the
m i n e r a l  a c r o s s  a
porcelain  plate.  The
color of the streak can
be  surpr is ing.  For
example,  hematite
may  appear  black  or
silver in hand sample,
but its streak is always
a  distinctive  reddish-
brown.  Pyrite,  often
called fool's gold, has a
greenish-black  streak,
distinguishing  it  from
real gold, which has a
golden-yellow streak.

Luster:
How Light
Interacts
Luster  describes  how
light  reflects  off  the
surface  of  a  mineral.
The Gizmo helps users
distinguish  between
metallic  luster  (shiny
like  metal)  and  non-
m e t a l l i c  l u s t e r
(vitreous,  dull,  pearly,
greasy, silky). This is a
subjective  but  critical
observation. A mineral
with  a  metallic  luster,
l i k e  g a l e n a ,  i s
immediately  placed
into  a  different
c a t e g o r y  t h a n  a
mineral with a vitreous
luster, like quartz.

Cleavage
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and
Fracture
Cleavage refers to the
tendency of  a mineral
to  break  along  flat,
parallel  planes.  The
Gizmo  allows  you  to
s e e  h o w  m a n y
cleavage  planes  a
mineral  has  and  at
what angles they meet.
For example, mica has
perfect cleavage in one
direction, forming thin,
flexible  sheets.  Halite
(rock  salt)  has  three
cleavage planes at 90-
degree angles, forming
cubes.  In  contrast,
minerals  like  quartz
exhibit  conchoidal
fracture, breaking with
s m o o t h ,  c u r v e d
surfaces  similar  to
broken  glass.

Density
and
Specific
Gravity
Density is a measure of
how  much  mass  i s
packed  into  a  given
volume. The Gizmo lets
you  calculate  this  by
m e a s u r i n g  t h e
sample's mass and its
displacement in water.
T h i s  p r o p e r t y  i s
especially  useful  for
distinguishing between
minerals  that  look
alike.  For  instance,
galena  (lead  sulfide)
f e e l s  n o t i c e a b l y
heavier than hematite,
even in a similar-sized
sample.

EDUCATIONAL
BENEFITS OF THE
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MINERAL
IDENTIFICATION

GIZMO

T h e  M i n e r a l
Identification  Gizmo  is
more than just a digital
toy.  It  is  a  carefully
designed learning  tool
t h a t  a l i g n s  w i t h
educational  standards
and  promotes  deep
understanding  through
active inquiry. Here are
s o m e  o f  i t s  k e y
benefits:

Hands-On
Learning
Without
the Mess
Traditional  mineral
identification  labs
require  physical  kits
that can be expensive,
fragile,  or  difficult  to
source.  The  Gizmo

e l im ina tes  these
barriers.  Students  can
perform  dozens  of
tests on a wide range
of  minerals  without
needing  to  handle
physical  samples,
c h e m i c a l s ,  o r
equipment. This makes
it  ideal  for  remote
l e a r n i n g ,  l a r g e
c l a s s r o o m s ,  o r
individual  study.

Immediat
e
Feedback
and
Repetitio
n
One  of  the  greatest
advantages  of  the
Mineral  Identification
Gizmo is the ability to
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repeat  tests  instantly.
I f  a  s t u d e n t
misidentifies  a
property,  they  can
simply go back and try
again.  This  iterative
p r o c e s s  b u i l d s
confidence  and
reinforces  correct
o b s e r v a t i o n a l
techniques.  Immediate
feedback helps correct
misconceptions  before
t h e y  b e c o m e
ingrained.

Develop
ment of
Scientific
Reasonin
g
Mineral identification is
essentially a process of
elimination. The Gizmo
teaches users to think
like  scientists:  making

observations,  forming
hypotheses,  testing
those hypotheses, and
drawing  conclusions
based  on  evidence.
This  logical,  step-by-
step  reasoning  is  a
transferable  skill  that
applies  far  beyond
geology.

Accessibil
ity and
Inclusivit
y
Because  the  Gizmo is
w e b - b a s e d ,  i t  i s
accessible  to  students
who  may  not  have
a c c e s s  t o  a  w e l l -
stocked  earth  science
lab.  It  also  levels  the
playing  field  for
learners  with  physical
disabilities  who  might
struggle  with  handling
small  mineral  samples
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or  using  traditional
testing  equipment.

TIPS FOR GETTING
THE MOST OUT OF
THE MINERAL
IDENTIFICATION
GIZMO

To  use  the  Mineral
Identification  Gizmo
effectively,  consider
t h e s e  p r a c t i c a l
strategies:

Start with the
obvious: Begin
by noting the
luster and color.
These will quickly
narrow your
search. Is it
metallic or non-
metallic? Light or
dark?
Do the streak
test early: The
streak is often
more reliable
than color. A
metallic-looking
mineral with a
non-metallic

streak is a major
clue.
Test hardness
systematically:
Always start with
the softest
reference and
work your way
up. This prevents
accidentally
scratching a
reference
mineral that is
softer than your
sample.
Check for
cleavage
before
fracture: Look
carefully at how
the mineral
breaks. If you
see smooth, flat
surfaces, you
have cleavage. If
the surface is
irregular, it is
fracture.
Use all the
data: Do not rely
on a single test.
The most
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accurate
identifications
come from
combining
multiple
observations. A
mineral that is
hard, has a
metallic luster, a
dark streak, and
no cleavage is
likely pyrite.
Keep a record:
Write down your
observations for
each sample.
This mimics real
field notes and
helps you track
your reasoning
process.
Repeat with
different
samples: The
more minerals
you identify, the
more intuitive
the process
becomes.
Practice with the
full library of
samples

available in the
Gizmo.

REAL-WORLD
APPLICATIONS OF
MINERAL
IDENTIFICATION
SKILLS

The  ability  to  identify
minerals is not just an
academic  exercise.  It
has  significant  real-
world  applications
across  multiple  fields.
Understanding  these
c o n n e c t i o n s  c a n
motivate  learners  and
highlight the relevance
of  the  skills  practiced
i n  t h e  M i n e r a l
Identification Gizmo.

Geology
and
Resource



Mineral Identification Gizmo 13

13

Explorati
on
Professional  geologists
identify minerals every
day  as  part  of  their
work in mining, oil and
gas  exploration,  and
e n v i r o n m e n t a l
consulting.  The  ability
t o  q u i c k l y  a n d
accurately  identify
mineral samples in the
field  can  lead  to  the
discovery  of  valuable
ore  deposits  or  the
a s s e s s m e n t  o f
geological hazards. The
systematic  approach
taught  by  the  Gizmo
mirrors  the  methods
used  by  exploration
geologists  worldwide.

Archaeolo

gy and
History
Archaeologists  often
need  to  identify  the
m i n e r a l s  u s e d  i n
ancient  tools,  pottery,
and  jewelry.  Knowing
the  source  of  these
materials  can  reveal
trade  routes,  cultural
connect ions ,  and
t e c h n o l o g i c a l
capabilities  of  past
c iv i l i za t ions .  Fo r
example,  identifying
the  specific  type  of
obsidian  used  in  an
arrowhead can trace it
back  to  a  particular
volcanic  source.

Jewelry
and
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Gemolog
y
Gemologists  use  the
same  principles  of
hardness ,  lus ter ,
c l e a v a g e ,  a n d
refractive  index  to

identify  gemstones.
While  the Gizmo does
not  cover  advanced
g e m o l o g i c a l
i n s t r u m e n t s ,  i t
prov ides  a  s t rong
foundation in the basic
observational  skills
that every jeweler and
gemologist relies on


