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The  study  of  human
e v o l u t i o n  i s  a
fascinating  journey
through  mill ions  of
years, piecing together
t h e  s t o r y  o f  o u r
a n c e s t o r s  f r o m
fragments of bone and

s tone .  I n  modern
classrooms, one of the
most powerful tools for
bringing  this  story  to
l i f e  i s  t h e  G i z m o
interactive  simulation,
specifically  the
“Human  Evolution  –
Skull Analysis” activity.
Fo r  s tuden t s  and
educators alike, finding
re l iab le  and  c lear
G i z m o  H u m a n
Evo lut ion  Sku l l
Analysis  Answers  is
c r u c i a l  f o r
understanding not just
the correct  responses,
but  the  underlying
b i o l o g i c a l  a n d
a n t h r o p o l o g i c a l
concepts.  This  article
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provides  an  in-depth
explorat ion  of  the
G i z m o  a c t i v i t y ,
c o v e r i n g  t h e  k e y
anatomical  features,
the evolutionary trends
they  reveal,  and  how
to interpret the data to
accurately  complete
the  analysis.  Whether
you  are  a  s tudent
p r e p a r i n g  f o r  a n
a s s e s s m e n t  o r  a
teacher  looking  to
enhance  your  lesson,
this  guide  will  offer
valuable  insights  into
the mechanics of skull
analysis and the story
i t  t e l l s  abou t  ou r
shared  ancestry.

What is
the
Gizmo

Human
Evolution
Skull
Analysis?
The  Gizmo  “Human
Evo lu t i on  –  Sku l l
A n a l y s i s ”  i s  a n
interactive  online  lab
simulation designed to
h e l p  s t u d e n t s
i n v e s t i g a t e  t h e
e v o l u t i o n a r y
relationships  among
v a r i o u s  h o m i n i d
species. It allows users
to  examine,  measure,
and compare the skulls
of  modern  humans
(Homo  sapiens)  with
t h o s e  o f  e x t i n c t
ancestors  such  as
A u s t r a l o p i t h e c u s
a f a r e n s i s ,  H o m o
habilis,  Homo erectus,
H o m o
neanderthalensis,  and
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others.  The  primary
goal  i s  to  ident i fy
t r e n d s  i n  c r a n i a l
c a p a c i t y ,  f a c i a l
structure, and dentition
t h a t  m a r k  t h e
progression  of  human
evolution.
With in  the  Gizmo,
students  have  access
to  virtual  calipers,
a n g l e  t o o l s ,  a n d
measurement overlays.
They  can  view  skulls
from  multiple  angles
( f ron ta l ,  l a te ra l ,
superior,  and  inferior)
and record quantitative
data  for  key  features.
The activity then asks
a  series  of  questions
that  require  students
to  synthesize  their
observat ions  into
conclusions  about
e v o l u t i o n a r y
r e l a t i o n s h i p s .
Obtaining  accurate
G i z m o  H u m a n
Evo lut ion  Sku l l
Analysis  Answers
depends  on a  careful,

methodical  approach
to  measur ing  and
c o m p a r i n g  t h e s e
crit ical  features.

Key
Cranial
Features
Analyzed
in the
Gizmo
To  master  the  Gizmo
activity,  one  must  first
unde r s tand  wha t
features  are  being
measured  and  why
they  mat te r  in  an
evolutionary  context.
Below are the primary
anatomical  landmarks
and  metrics  that  the
simulation focuses on.
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1. CRANIAL
CAPACITY (BRAIN

SIZE)
O n e  o f  t h e  m o s t
significant  evolutionary
trends  in  hominids  is
the  increase  in  brain
size  relative  to  body
size.  In  the  Gizmo,
cranial  capacity  is
e s t i m a t e d  b y
c a l c u l a t i n g  t h e
approximate volume of
the  braincase.  The
s i m u l a t i o n  o f t e n
provides a 3D model or
a set of measurements
(length,  width,  height)
that  can  be  used  to
compute an estimated
v o l u m e  i n  c u b i c
centimeters  (cc).

Australopithec
us afarensis:
~380–500 cc
Homo habilis:
~500–800 cc
Homo erectus:
~750–1250 cc
Homo

neanderthalen
sis: ~1200–1750
cc (often larger
than modern
humans)
Homo sapiens:
~1300–1600 cc

When providing Gizmo
Human  Evolution
S k u l l  A n a l y s i s
Answers  regarding
cranial  capacity,  note
that while the general
trend  is  an  increase,
Neanderthals  actually
had  a  slightly  larger
a v e r a g e  c r a n i a l
capacity  than  modern
h u m a n s .  T h i s
highlights  that  brain
size  is  not  the  sole
d e t e r m i n a n t  o f
cognitive  ability—brain
s t r u c t u r e  a n d
organization  matter
too.

2. BIPEDALISM
INDICATORS:
FORAMEN MAGNUM
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POSITION

The  foramen magnum
is the large opening at
the  base  of  the  skull
where  the  spinal  cord
connects to the brain.
I n  q u a d r u p e d a l
animals,  the  foramen
magnum  is  located
toward the back of the
s k u l l .  I n  b i p e d a l
h o m i n i d s ,  i t  i s
p o s i t i o n e d  m o r e
centrally  underneath
the skull,  allowing the
head  to  balance  atop
the  vertebral  column.
In the Gizmo, you can
measure  the  distance
from  the  posterior
edge  of  the  foramen
magnum to the front of
the  skul l  (or  use  a
built-in  angle  tool)  to
assess  the  degree  of
bipedalism.
For  a  typical  Gizmo
Human  Evolution
S k u l l  A n a l y s i s
Answers question, you
would  note  that  the

fo ramen  magnum
moves forward in more
advanced  hominids.
A u s t r a l o p i t h e c u s
afarens is  a l ready
s h o w s  a  f o r w a r d
position,  confirming  it
w a s  b i p e d a l ,  b u t
modern  humans  have
the  most  anteriorly
positioned  foramen
magnum.

3. FACIAL
PROGNATHISM
(PROJECTION OF THE
FACE)
Prognathism  refers  to
how  much  the  lower
face  (max i l la  and
mandible)  projects
forward  beyond  the
upper  face .  Ear ly
h o m i n i d s  l i k e
Australopithecus  have
a  pronounced  muzzle-
like  appearance.  As
hominids  evolved,
faces  became  flatter
and  more  retracted
under  the  braincase.
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This change is linked to
diet  ( less  need  for
large chewing muscles)
and brain expansion.
In the Gizmo, you can
measure  the  angle  of
the face relative to the
base  of  the  skull  or
simply  compare  the
position  of  the  brow
ridge  relative  to  the
upper  incisors.  For
correct Gizmo Human
Evo lut ion  Sku l l
Analysis  Answers,
you  should  recognize
t h a t  t h e  t r e n d  i s
t o w a r d  r e d u c e d
prognathism,  with
m o d e r n  h u m a n s
having  the  flattest
face.

4. BROW RIDGE
(SUPRAORBITAL
TORUS)
DEVELOPMENT

The  brow  ridge  is  a
bony  projection  above
the  eye  sockets.  It  is
prominent  in  early

h o m i n i d s  a n d  i s
thought to have served
as  a  buttress  against
chewing  stresses.  As
the  diet  changed  and
brain cases expanded,
t h e  b r o w  r i d g e
diminished.  In  Homo
sapiens, the brow ridge
is  usually  absent  or
very  weak,  though  it
can still  be prominent
in some individuals.

Australopithec
us: very heavy,
continuous brow
ridge
Homo erectus:
heavy but less
projecting
Neanderthals:
very thick, often
double-arched
brow ridge
Modern
humans: brow
ridge greatly
reduced or
absent
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5. DENTAL ARCADE
SHAPE AND CANINE

SIZE

T h e  s h a p e  o f  t h e
dental  arcade  (the
curve  formed  by  the
teeth)  has  changed
significantly.  Early
hominids  have  a  U-
shaped dental  arcade,
wh ich  i s  l ong  and
parallel-sided.  Modern
h u m a n s  h a v e  a
parabolic  (rounded)
arcade.  In  addition,
canine  teeth  in  early
hominids  were  larger
and  more  pointed,
used  for  display  and
food  processing.  In
later  humans,  canines
are  smaller  and  are
essentially  similar  to
incisors.
When  wo rk i ng  on
G i z m o  H u m a n
Evo lut ion  Sku l l
Analysis  Answers
questions about teeth,
remember  that  the
t r e n d  i s  t o w a r d

smaller,  less  pointy
canines  and  a  more
rounded  parabol ic
shape of the tooth row.

6. CHIN
DEVELOPMENT

Only  modern  humans
( H o m o  s a p i e n s )
possess  a  true  bony
chin—a  protruding
triangular eminence at
t h e  f r o n t  o f  t h e
m a n d i b l e .  O t h e r
hominids,  including
Neanderthals,  do  not
have  a  distinct  chin.
This  feature  is  often
used  as  a  defining
characteristic for Homo
sapiens.

Step-by-
Step
Approach
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to the
Gizmo

Activity
To  derive  accurate
G i z m o  H u m a n
Evo lut ion  Sku l l
Analysis  Answers,
follow  a  systematic
process:

Open the1.
Gizmo and
select a skull.
Start with the
skull of a modern
human to get a
baseline for
comparison.
Then proceed to
the earlier
hominids.
Use the2.
measurement
tools. The
virtual calipers
allow you to click
and drag to
measure

distances. The
angle tool helps
you determine
prognathism and
foramen
magnum
orientation.
Record each
measurement in
the data table
provided within
the Gizmo.
Make3.
observations
about non-
metric
features. Note
the presence of a
chin, the shape
of the brow
ridge, the
position of the
cheekbones, and
the overall
profile of the
skull.
Compare with4.
known species
averages. The
Gizmo often
includes a
reference chart



Gizmo Human Evolution Skull Analysis
Answers 9

9

with typical
values. Use this
to categorize the
skull you are
analyzing.
Answer the5.
questions by
synthesizing
data. For
example, if a
skull has a
cranial capacity
of 900 cc, a
receding
forehead, a
prominent brow
ridge, and a U-
shaped dental
arcade, it likely
belongs to Homo
erectus.

Common
Questions
and Their

Answers
in the
Gizmo
Below are some typical
questions  encountered
in  the  Gizmo,  along
with  the  reasoning
behind  the  correct
G i z m o  H u m a n
Evo lut ion  Sku l l
Analysis Answers.
Q:  Which  hominid
has  the  l a rges t
cranial  capacity?
A :  H o m o
n e a n d e r t h a l e n s i s
t yp i ca l l y  has  the
largest cranial capacity
among  the  species
included in the Gizmo.
However ,  modern
h u m a n s  ( H o m o
sapiens) have a similar
range but are generally
sl ightly  smaller  on
average.  The  answer
d e p e n d s  o n  t h e
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specific  skulls
p r o v i d e d ,  b u t
N e a n d e r t h a l s
frequently  show  the
highest  volume.
Q :  W h a t  i s  t h e
r e l a t i o n s h i p
between  bipedalism
a n d  f o r a m e n
magnum position?
A:  Species  that  are
fully  bipedal  have  a
fo ramen  magnum
p o s i t i o n e d  m o r e
anteriorly  (toward  the
center  of  the  skul l
b a s e ) .  T h e  m o r e
forward  the  foramen
magnum,  the  more
upright the posture. All
hominids in the Gizmo
after  Australopithecus
are  bipedal,  but  the
pos i t ion  becomes
progressively  more
f o r w a r d  i n  l a t e r
species.
Q:  How  does  the
facial  angle  change
f r o m
Australopithecus  to
Homo  sapiens?

A:  The  facial  angle
becomes  more  acute
(less  projection).  In
Australopithecus,  the
face juts forward at  a
low  angle  relative  to
the base of the skull. In
modern  humans,  the
face is almost vertical.
Th i s  reduc t i on  i n
prognathism  is  a  key
evolutionary trend.
Q:  Why  do  earlier
h o m i n i d s  h a v e
larger brow ridges?
A:  Larger  brow ridges
are  thought  to  be
related  to  stronger
chewing  muscles  and
perhaps  to  soc ia l
signaling.  As  the  diet
b e c a m e  s o f t e r
(cooking, tool use) and
the brain enlarged, the
need for a robust brow
ridge diminished.
Q: Which species is
characterized  by  a
parabolic  dental
arcade and a chin?
A: Only Homo sapiens
h a s  b o t h  a  f u l l y



Gizmo Human Evolution Skull Analysis
Answers 11

11

parabolic dental arcade
and a prominent bony
chin.  Neanderthals
h a v e  a  p a r a b o l i c
arcade but lack a chin.

Common
Pitfalls
When
Seeking
Gizmo
Human
Evolution
Skull
Analysis
Answers
O n e  o f  t h e  m o s t
frequent  mistakes
s tuden ts  make  i s

r e l y i ng  so l e l y  on
memory  or  s imple
pa t te rns  w i thou t
carefully  measuring.
Here are some pitfalls
to avoid:

Assuming
every larger
brain means
modern
human.
Neanderthals
had larger
brains, but they
have different
features (brow
ridge, no chin).
Misinterpreting
the foramen
magnum tool.
Make sure you
are measuring
from the correct
landmarks. The
tool often uses a
line from the
front of the skull
to the back, with
a marker at the
foramen
magnum center.
Ignoring the
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mandible. The
lower jaw is
important for
chin presence
and dental
arcade shape.
Always view the
skull from
multiple angles.
Confusing
species names.
Remember that
Homo sapiens is
the only extant
species. Homo
neanderthalensis
is a separate
species, not a
direct ancestor.

Why
Understa
nding
These

Answers
Matters
Beyond
the
Gizmo
The skills you develop
i n  t h i s
simulation—measuring,
c o m p a r i n g ,
hypothesizing,  and
drawing  evidence-
based conclusions—are
the  same  methods
u s e d  b y
paleoanthropologists.
By  finding  the  correct
G i z m o  H u m a n
Evo lut ion  Sku l l
Analysis  Answers,
you  are  essentially
practicing the scientific
method.  Moreover,
understanding  the
t r e n d s  i n  s k u l l
morphology  helps
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a n s w e r  l a r g e r
questions about human
origins,  such  as  when
language  abi l i t ies
emerged  (related  to
brain  expansion  and
skull  base  flexion)  and
how migration patterns
affected  cranial
features.
In  many  classrooms,
the  Gizmo  activity
serves as a prelude to
discussions  about
human  migrat ion,
climate  adaptation,
and  the  causes  o f
Neanderthal extinction.
Recogn i z ing  tha t
Neanderthals  had  a
larger  brain  yet  still
w e n t  e x t i n c t
c h a l l e n g e s

assumptions  about
intelligence  being  the
sole  advantage  of
m o d e r n  h u m a n s .
I n s t e a d ,  s o c i a l
s t r u c t u r e ,
communication,  and
perhaps  finer  cognitive
abilities played a role.

Tips for
Educators
and
Students
Using the
Gizmo


