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UNLOCKING THE
MYSTERIES OF
MITOSIS AND
MEIOSIS: THE
EXPLORE
LEARNING CELL
DIVISION GIZMO
ANSWER KEY

Cell  division is  one of
the  most  fundamental
processes  in  biology,
governing  growth,
r e p a i r ,  a n d
reproduction  in  al l
living  organisms.  Yet
for  many  students,
visualizing the intricate

d a n c e  o f
chromosomes,  spindle
fibers,  and  nuclear
membranes  can  be  a
daunting  challenge.
This  is  where  digital
simulations  step  in  to
b r i d g e  t h e  g a p
between  abst ract
textbook diagrams and
r e a l - w o r l d
understanding.  Among
the most powerful tools
available  today  is  the
Explore  Learning
Cell  Division  Gizmo,
an  interactive  virtual
lab that allows learners
to explore mitosis and
meiosis  at  their  own
pace.  For  educators
and students alike, the
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Explore  Learning
Cell  Division  Gizmo
Answer Key serves as
a n  e s s e n t i a l
companion,  providing
verified  answers,  step-
by-step  explanations,
and  deeper  insights
into  the  mechanics  of
cellular reproduction.
In  this  article,  we’ll
take a deep dive into
the  Gizmo  simulation,
explain how to use the
answer  key  effectively,
and  explore  the  key
concepts  that  make
ce l l  d iv i s ion  both
f a s c i n a t i n g  a n d
accessible.  Whether
you’re  a  high  school
b i o l o g y  s t u d e n t
preparing for an exam,
a teacher designing an
inquiry-based  lesson,
or  a  curious  learner
revisiting  the  wonders
o f  l i f e  a t  t h e
microscopic  level,  this
guide  wil l  help  you
navigate  the  Gizmo
with  confidence.

WHAT IS THE
EXPLORE
LEARNING CELL
DIVISION GIZMO?

The Explore Learning
Cell Division Gizmo is
an  award-winning
online  simulation  that
puts the user in control
o f  a  v i r t u a l  c e l l .
D e v e l o p e d  b y
ExploreLearning.com,
the Gizmo is part of a
broader  l ibrary  of
in te rac t i ve  STEM
activit ies.  The  cell
d i v i s i o n  m o d u l e
specifically  focuses  on
two  co re  types  o f
division:  mitosis  (for
growth and repair) and
meiosis  (for  sexual
reproduction).  Through
d r a g - a n d - d r o p
interactions,  students
c a n  m o v e
chromosomes,  label
phases,  and  observe
real-t ime  changes
inside  the  cell .
The  s imu la t ion  i s
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designed to align with
N e x t  G e n e r a t i o n
Science  Standards
(NGSS)  and  is  widely
used in middle school,
high school,  and even
introductory  college
biology  courses.  It
offers  both  a  guided
exploration  mode  and
a full “free play” mode,
allowing  learners  to
test  hypotheses  and
see  the  consequences
of  their  actions.  The
Gizmo also  includes  a
bui l t - in  recording
feature,  so  students
c a n  t r a c k  t h e i r
progress  and  revisit
tricky  stages.

Key
Features
of the

Cell
Division
Gizmo

Interactive
Phase
Diagrams: Each
stage of mitosis
(prophase,
metaphase,
anaphase,
telophase) is
clearly shown
with animated
chromosomes
and spindle
fibers.
Meiosis
Modeling:
Students can
switch between
mitosis and
meiosis to
compare the
number of
daughter cells
and
chromosomal
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content.
Chromosome
Manipulation:
Users can assign
colors to
homologous
pairs, track
crossing over,
and see how
genetic variation
arises.
Real-Time
Feedback: The
Gizmo highlights
incorrect
placements and
provides hints,
making it a self-
paced learning
tool.
Assessment
Questions:
Embedded
multiple-choice
and short-answer
questions
reinforce
learning at the
end of each
activity.

Because  the  Gizmo is
so rich in interactivity,

many  students  find
themselves wanting to
check  their  work  or
understand  why  a
cer ta in  answer  i s
c o r r e c t .  T h a t ’ s
precisely  where  the
Explore  Learning
Cell  Division  Gizmo
Answer Key becomes
invaluable.

WHY USE THE CELL
DIVISION GIZMO
ANSWER KEY?

Some may argue that
answer keys encourage
memorization  rather
than  deep  learning.
However,  when  used
correctly,  the  answer
k e y  i s  n o t  a
s h o r t c u t — i t ’ s  a
roadmap. The Explore
L e a r n i n g  C e l l
D i v i s i o n  G i z m o
Answer Key  provides
the correct answers to
t h e  G i z m o ’ s
assessment  questions,
but  more  importantly,
it  offers  detailed
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r a t i o n a l e s .  F o r
example,  if  a  student
incorrectly  identifies
t h e  s t a g e  w h e r e
chromosomes  line  up
at  the  equator,  the
answer  key  explains
why the correct  stage
is metaphase and how
t h e  k i n e t o c h o r e
microtubules attach to
the centromeres.
Here  are  the  primary
reasons  to  use  the
answer key effectively:

Self-
Assessment:
After completing
the Gizmo
activity, students
can compare
their answers to
the key to
identify gaps in
understanding.
Review for
Exams: The
answer key
condenses key
vocabulary and
processes,

making it an
excellent study
guide for quizzes
and tests.
Teacher
Support:
Educators can
use the answer
key to grade
assignments
quickly and to
develop follow-
up discussion
questions.
Clarifying
Misconceptions
: Many students
confuse mitosis
with meiosis or
struggle with the
concept of
haploid vs.
diploid. The
answer key
addresses these
common pitfalls.

It is important to note
that  the  answer  key
should  never  be  used
as  a  crutch.  The best
approach is to attempt
t h e  G i z m o  f u l l y ,
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struggle  productively,
and  then  consult  the
key for verification and
deeper  explanation.
This  active  learning
strategy leads to long-
term retention.

UNDERSTANDING
MITOSIS THROUGH
THE GIZMO

Mitosis  is  the  process
by  wh ich  a  s ing le
somatic cell divides to
p r o d u c e  t w o
genetically  identical
daughter  cells.  The
Gizmo  s imulat ion
allows students to walk
through each phase in
sequential  order.  Let’s
break down what you’ll
e n c o u n t e r  i n  t h e
simulation and how the
answer  key  clarifies
each  step.

Interphas

e (Not
part of
mitosis,
but
essential)
Before division begins,
the cell spends most of
its  life  in  interphase.
During this stage, DNA
replicates,  and  the
centrosomes duplicate.
I n  t h e  G i z m o ,
interphase  is  often
represented  as  the
“starting point” with a
single  nucleus  and
d u p l i c a t e d
chromosomes  inside.
T h e  a n s w e r  k e y
reminds  students  that
in te rphase  i s  no t
considered  part  of
mitosis  but  is  critical
for preparing the cell.
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Prophase
I n  p r o p h a s e ,  t h e
chromatin  condenses
i n t o  d i s t i n c t
chromosomes,  each
consisting of two sister
chromatids joined at a
c e n t r o m e r e .  T h e
nuc lear  enve lope
begins to break down,
and spindle fibers start
to  form.  The  Gizmo
asks  students  to  drag
the  cor rect  event
labels  onto  the  cell.
T h e  a n s w e r  k e y
confirms  that  the
disappearance  of  the
nucleo lus  and  the
appearance  of  the
mitotic  spindle  are
hallmark  events  of
prophase.

Prometap
hase (in

some
models)
Some  versions  of  the
G i z m o  i n c l u d e
prometaphase,  where
spindle fibers attach to
kinetochores  on  the
chromosomes.  The
answer  key  explains
that  prometaphase  is
often  merged  with
prophase  in  simpler
models,  but  advanced
s t u d e n t s  s h o u l d
r e c o g n i z e  t h e
distinction: the nuclear
envelope is completely
g o n e ,  a n d
chromosomes begin to
m o v e  t o w a r d  t h e
equator.

Metaphas
e
Metaphase  is  perhaps
the easiest to identify:
all  chromosomes align
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along  the  metaphase
p l a t e  ( t h e  c e l l ’ s
equator). In the Gizmo,
students must position
the  chromosomes
correctly.  The  answer
key  stresses  that  the
alignment  is  due  to
equal  tension  from
spindle  fibers  on  both
s i d e s .  A  c o m m o n
Gizmo  question  asks,
“Why  is  metaphase
i m p o r t a n t ? ”  T h e
answer: it ensures that
each  daughter  cell
receives  one  copy  of
each chromosome.

Anaphase
Dur ing  anaphase,
s is ter  chromat ids
separate  and  move
toward opposite poles.
The  Gizmo  animation
c lear ly  shows  the
spindle  fibers
shortening. The answer
key  clarifies  that
anaphase begins when
cohesin  proteins  are

c leaved,  a l lowing
c h r o m a t i d s  t o
separate.  Students
often  mistake  this  for
the  “pulling  apart”  of
chromosomes—the key
points  out  that  it’s
actually the separation
of identical copies.

Telophas
e and
Cytokines
is
Telophase  sees  the
reformation of  nuclear
envelopes around each
set  of  chromosomes,
w h i c h  b e g i n  t o
d e c o n d e n s e .
Cy tok ines i s  then
pinches  the  cell  into
two.  In  the  Gizmo,
students label  the final
structures. The answer
key  emphasizes  that
cytokinesis  differs
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between  plant  cells
(cell  plate  formation)
a n d  a n i m a l  c e l l s
(cleavage furrow). This
is a common question
o n  t h e  G i z m o
assessment.

DIVING INTO
MEIOSIS: GENETIC
VARIATION MADE
VISIBLE

M e i o s i s  i s  m o r e
complex  than  mitosis
because it involves two
rounds  of  d iv is ion
(meiosis I  and meiosis
II)  and  produces  four
g e n e t i c a l l y  n o n -
identical  haploid  cells.
The  Gizmo’s  meiosis
module  is  particularly
helpful  because  i t
visualizes  crossing
o v e r  a n d
i n d e p e n d e n t
a s s o r t m e n t — t w o
crit ical  sources  of
genetic  variation.

Meiosis I:
Reductio
n Division
I n  p r o p h a s e  I ,
h o m o l o g o u s
chromosomes  pair  up
in  a  process  called
synapsis.  The  Gizmo
al lows  students  to
“swap”  segments
between  nonsister
chromatids,  simulating
crossing  over.  The
answer  key  explains
that this recombination
creates  new  al lele
combinations.  During
m e t a p h a s e  I ,
homologous  pairs  line
up at the equator, and
the orientation of each
pair is random—this is
i n d e p e n d e n t
a s s o r t m e n t .  T h e
answer  key  o f ten
i n c l u d e s  a  t a b l e
s h o w i n g  h o w  t h e
number  of  possible
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combinations  is  2^n
(where n is the haploid
number).

Meiosis II:
Equation
al
Division
Meiosis  II  resembles
m i t o s i s :  s i s t e r
chromatids  separate
during  anaphase  II.
However, the daughter
ce l l s  a re  a l r eady
haploid.  The  Gizmo’s
assessment  may  ask
students  to  compare
the ploidy of cells after
m e i o s i s  I  v e r s u s
meiosis II.  The answer
key  clarifies  that  after
meiosis  I,  cells  are
h a p l o i d  b u t  h a v e
d u p l i c a t e d
chromosomes;  after
meiosis  II,  they  are
h a p l o i d  w i t h

u n d u p l i c a t e d
chromosomes.

Why
Meiosis
Matters
The  Gizmo  simulation
o f ten  ends  w i th  a
question  about  the
purpose  of  meiosis.
T h e  a n s w e r  k e y
succinctly  states:  to
produce  gametes
(sperm and eggs) with
h a l f  t h e  g e n e t i c
material,  enabling
sexual  reproduction
and increasing genetic
diversity. Students can
then  exp lo re  how
e r r o r s  l i k e
nondisjunction  lead  to
condit ions  such  as
Down  syndrome—a
topic often covered in
a d v a n c e d  G i z m o
activit ies.
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COMMON
CHALLENGES AND
HOW THE ANSWER

KEY HELPS

Even  with  a  top-tier
simulation,  students
frequently  stumble  on
a  few  concepts.  The
Explore  Learning
Cell  Division  Gizmo
A n s w e r  K e y
addresses these head-
on.

Distinguishing
mitosis from
meiosis: The
answer key
repeatedly uses
comparison
charts,
highlighting key
differences like
the number of
division cycles,
daughter cells,
and genetic
similarity.
Remembering
phase order:
Mnemonics like
“IPMAT”

(Interphase,
Prophase,
Metaphase,
Anaphase,
Telophase) are
reinforced in the
answer key’s
explanatory
notes.
Understanding
haploid vs.
diploid: The
answer key often
provides simple
analogies (e.g., a
diploid cell has
two sets of
chromosomes
like a pair of
shoes; a haploid
cell has only one
set).
Visualizing
crossing over:
Students may
struggle to see
how crossing
over changes
allele
combinations.
The answer key
includes step-by-



12

12 Explore Learning Cell Division Gizmo
Answer Key

2026-04-29

step illustrations
from the Gizmo.

Add i t i ona l l y ,  the
answer  key  usually
highlights  vocabulary
t e r m s  s u c h  a s
c e n t r o m e r e ,
k i n e t o c h o r e ,
c h i a s m a t a ,  a n d
s p i n d l e
fiber—ensuring
students build a strong
technical  vocabulary
for  exams  and  lab
reports.

TIPS FOR
MAXIMIZING THE
GIZMO
EXPERIENCE

Do not rush.1.
Use the Gizmo’s
“step by step”
mode before
attempting the
quiz. Observe the
animation at
least twice.
Take notes. As2.
you go through
each phase,

write down what
you see. Then
compare your
observations to
the answer key’s
description.
Use the3.
“compare”
feature. The
Gizmo allows you
to view mitosis
and meiosis side
by side. The
answer key often
suggests this for
reinforcing
differences.
Discuss with4.
peers. After
checking your
answers with the
key, explain the
rationale out
loud. Teaching
someone else
solidifies
understanding.
Pay attention5.
to the “why.”
The answer key
includes
explanations for
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every correct
answer. Read
those
explanations
carefully—they
often contain
exam-level
insights.

Remember  that  the
Gizmo is  designed for
exploration. If  you get
a question wrong,  the
simulation  itself  often
g i v e s  i m m e d i a t e
feedback.  The  answer
key  serves  as  a  final
check,  not  a  first
resort.

HOW TEACHERS
CAN INTEGRATE
THE ANSWER KEY
INTO LESSON
PLANS

Educators can use the
answer  key in  several
p r o d u c t i v e  w a y s
beyond simple grading.
For example:

Jigsaw Activity:
Divide the class
into groups, each
responsible for
one phase of
mitosis. After
using the G


