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UNDERSTANDING
THEORETICAL AND
EXPERIMENTAL
PROBABILITY
THROUGH
WORKSHEET 11‑2

Probability  is  one  of
those  mathematical
concepts  that  feels
both  intui t ive  and
surprisingly  complex.
W e  u s e  i t  e v e r y
day—when  we  decide
whether  to  carry  an
umbrella,  when  we
guess the outcome of a

game,  or  when  we
interpret  statistics  in
the  news.  Yet  many
students  struggle  to
b r i d g e  t h e  g a p
between  what  should
happen  in  theory  and
what actually happens
w h e n  y o u  r u n  a n
experiment.  That’s
p r e c i s e l y  w h e r e
Theoret ical  And
E x p e r i m e n t a l
P r o b a b i l i t y
Worksheet  11  2
comes  into  play.  This
w o r k s h e e t  i s  a
common tool in middle
and high  school  math
curricula—often part of
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a series by Glencoe or
s i m i l a r
publishers—designed
t o  h e l p  l e a r n e r s
compare  and  contrast
these two fundamental
types of probability. In
th is  a r t i c le ,  we’ l l
explore the core ideas
behind theoretical  and
e x p e r i m e n t a l
probability,  unpack
what  Worksheet  11‑2
typically  covers,  and
s h a r e  t i p s  f o r
mastering the material.

What Is
Theoretic
al
Probabilit
y?
Theoretical  probability
i s  t h e  “ i d e a l ”
probability of an event
occurring,  based  on

r e a s o n i n g  a n d
assumpt ions.  I t  is
calculated  by  dividing
t h e  n u m b e r  o f
favorable outcomes by
the  total  number  of
possible  outcomes,
assuming all outcomes
are  equally  likely.  For
example, when you flip
a  fair  coin,  there  are
t w o  p o s s i b l e
outcomes—heads  or
tails.  The  theoretical
probability  of  landing
on heads is 1/2, or 0.5.
No  coin  flips  are
needed;  the  answer
comes from pure logic.
I n  m a t h e m a t i c s ,
theoretical  probability
is often represented by
the formula:
P(event)  = (number
o f  f a v o r a b l e
outcomes)  ÷  (total
number  of  possible
outcomes)
This form of probability
i s  f o u n d a t i o n a l
because  it  provides  a
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baseline expectation. It
t e l l s  u s  w h a t  w e
predict  will  happen
over  the  long  run,
assuming  per fect
r a n d o m n e s s  a n d
fairness.  Students
w o r k i n g  o n
Theoret ical  And
E x p e r i m e n t a l
P r o b a b i l i t y
Worksheet 11 2  will
encounter  many  such
problems  involving
dice, spinners, decks of
cards, and other classic
probability tools.

Understa
nding
Experime
ntal
Probabilit

y
E x p e r i m e n t a l
probabil ity,  on  the
other hand, is based on
actual  data  collected
f r o m  t r i a l s  o r
exper iments .  You
p e r f o r m  a n
action—say,  rolling  a
die  200  times—and
then count  how many
times  a  specific
outcome  occurs.  The
e x p e r i m e n t a l
probability is the ratio
o f  t h e  o b s e r v e d
frequency of an event
to the total number of
trials.
Formula:
E x p e r i m e n t a l
P r o b a b i l i t y  =
(number  of  times
the event occurs) ÷
(total  number  of
trials)
For instance, if you roll
a  six‑sided  die  100
times and the number
4  appears  18  times,
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the  exper imenta l
probability of  rolling a
4  is  18/100,  or  0.18.
Notice  that  this  differs
from  the  theoretical
probability  of  1/6  ≈
0.167.  That  difference
is not only normal—it’s
expected,  especially
with a small number of
trials.  Experimental
probability  helps  us
see  the  real‑world
var iat ion  that  can
occur due to chance.

The
Bridge:
Theoretic
al and
Experime
ntal

Probabilit
y
Workshee
t 11‑2
Worksheet  11‑2  is
typical ly  part  of  a
l a r g e r  u n i t  o n
probability, often found
in  t ex tbooks  l i ke
Glencoe  Mathematics:
App l i ca t i ons  and
C o n c e p t s  o r  P r e -
Algebra. The worksheet
is  designed  to  move
students  from  theory
to  practice.  It  usually
p r e s e n t s  a  s e t  o f
p r o b l e m s  w h e r e
students  must  first
calculate  theoretical
probabilities for certain
events,  then  perform
(or analyze) a series of
exper iments—often
using spinners or  dice
rolls—and  record  the
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experimental  results.
F ina l l y ,  s tudents
compare  the  two sets
of  probabilities  and
reflect  on  why  they
might  differ.
T h e  p r o b l e m s  o n
Theoret ical  And
E x p e r i m e n t a l
P r o b a b i l i t y
Worksheet  11  2
frequently  include:

Finding the
theoretical
probability of
spinning a
specific color on
a spinner with
equal sections.
Rolling a number
cube and
recording
outcomes over
50 trials.
Drawing colored
marbles from a
bag, both with
and without
replacement.
Comparing the
law of large

numbers to
understand why
experimental
probability gets
closer to
theoretical
probability as
trials increase.

By  working  through
t h e s e  e x e r c i s e s ,
students  internalize  a
c r i t i ca l  concep t :
theoretical  probability
gives  an  expected
v a l u e ,  b u t
e x p e r i m e n t a l
probability shows what
actually  happens.  The
two  may  not  match
perfectly,  but  as  the
number of trials grows,
they tend to converge.

Why the
Comparis
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on
Matters
Understanding  the
relationship  between
t h e o r e t i c a l  a n d
e x p e r i m e n t a l
probability  is  not  just
an academic  exercise.
I t  h a s  r e a l ‑ w o r l d
applications  in  fields
ranging from insurance
and  finance  to  sports
analytics  and  scientific
research. For instance,
an insurance company
u s e s  t h e o r e t i c a l
probab i l i ty  to  set
premiums  based  on
historical data (which is
i t s e l f  a  f o r m  o f
e x p e r i m e n t a l
probability). A weather
f o r e c a s t e r  u s e s
experimental  models
to  predict  rain,  while
theoretical  models
guide  the  underlying
physics.  Worksheet
11‑2  helps  students

build  the  analytical
habit of asking: “What
did the theory predict,
and what did the data
show?”  This  kind  of
thinking  is  crucial  for
critical  thinking  and
data  literacy.
M o r e o v e r ,  w h e n
students compute both
types of probability on
the  same  worksheet,
they start to appreciate
the influence of sample
s i z e .  A  c o m m o n
q u e s t i o n  o n  t h e
worksheet might read:
“If you toss a coin 10
times and get 7 heads,
is the coin unfair?” The
a n s w e r  i s  n o t
automatically  “yes,”
because  with  only  10
trials, a deviation from
5  h e a d s  i s  q u i t e
possible.  But  as  the
number  o f  tosses
increases to 1,000, the
e x p e r i m e n t a l
probabil i ty  should
a p p r o a c h  0 . 5 .
Worksheets  like  11‑2
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often  include  such
reflective  prompts.

Key
Concepts
Reinforce
d by
Workshee
t 11‑2
Let’s explore a few of
the  core  ideas  that
Theoret ical  And
E x p e r i m e n t a l
P r o b a b i l i t y
Worksheet 11 2 helps
to reinforce:

1. THE LAW OF
LARGE NUMBERS

Th is  fundamenta l
principle states that as
the  number  of  trials
i n c r e a s e s ,  t h e
e x p e r i m e n t a l

probability tends to get
c l o s e r  t o  t h e
theoretical  probability.
Many problems on the
w o r k s h e e t  a s k
students  to  perform
multiple  experiments
with increasing trials to
o b s e r v e  t h i s
convergence.  For
example, after 10 spins
o f  a  s p i n n e r ,  t h e
e x p e r i m e n t a l
probability might be far
off from the theoretical
value; after 100 spins,
it  will  likely  be  much
closer.

2. DISTINGUISHING
BETWEEN
OUTCOMES VS.
EVENTS

A  single  outcome  is
one  possible  result
(like  rolling  a  3).  An
event can be a set of
outcomes  (like  rolling
an even number). The
worksheet  often  asks
students  to  identify
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favorable outcomes for
a  given  event,  then
compute  probabilities
accordingly.

3. MODELING
SITUATIONS

Students  learn  to
translate  real‑world
s c e n a r i o s  i n t o
probability models. For
instance,  a  problem
might  describe  a  bag
c o n t a i n i n g  3  r e d
marbles  and  5  blue
m a r b l e s .  T h e
theoretical  probability
o f  d r a w i n g  a  r e d
marble  is  3/8.  Then
students  s imulate
draws (with or without
replacement)  and
compute  experimental
p r o b a b i l i t i e s ,
comparing them to the
model.

4. MAKING
PREDICTIONS

A n o t h e r  c o m m o n
s e c t i o n  o n  t h e

w o r k s h e e t  a s k s :
“ B a s e d  o n  y o u r
experimental  results,
how many times would
you expect to spin red
if you spin 300 times?”
This  tests  whether
students  understand
h o w  t o  s c a l e  u p
frequencies  using
e x p e r i m e n t a l
probability,  which is  a
v a l u a b l e  s k i l l  i n
statistics.

Sample
Problems
Typical of
Workshee
t 11‑2
To give you a concrete
idea,  here  are  a  few
sample  problem types
you  might  find  on
Theoret ical  And
E x p e r i m e n t a l
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P r o b a b i l i t y
Worksheet 11 2 :

Spinner1.
Problem: A
spinner has 6
equal sections
labeled 1
through 6. Find
the theoretical
probability of
spinning a
number greater
than 4. Then,
using the results
of 40 spins
(provided in a
table), calculate
the experimental
probability of
spinning a
number greater
than 4. Compare
the two values.
Coin Toss2.
Experiment: A
coin is tossed 50
times. The
results show 28
heads and 22
tails. What is the
experimental
probability of

heads? What is
the theoretical
probability? Why
might they
differ?
Marbles in a3.
Bag: A bag
contains 4 red, 3
green, and 2
yellow marbles.
You draw one
marble, record
its color, and
replace it. Do
this 30 times and
record your
results in a
frequency table.
Then compute
experimental
probabilities for
each color and
compare to
theoretical
probabilities.
Reflection4.
Question: “In
your own words,
explain why the
experimental
probability of an
event might not
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equal the
theoretical
probability, even
if the experiment
is conducted
fairly.”

These problems aren’t
just  about  plugging
n u m b e r s  i n t o  a
f o r m u l a .  T h e y
encourage  crit ical
t h i n k i n g  a b o u t
randomness,  chance,
and  the  na ture  o f
evidence.

Tips for
Mastering
Theoretic
al and
Experime

ntal
Probabilit
y
F o r  s t u d e n t s  ( o r
teachers) working with
Theoret ical  And
E x p e r i m e n t a l
P r o b a b i l i t y
Worksheet 11 2, here
are some strategies to
maximize learning:

Use physical
manipulatives.
If possible,
actually spin a
spinner, roll dice,
or draw marbles
from a bag.
Physical
experiments
cement the
concept far
better than
reading about
them.
Record data
carefully. In
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experimental
probability, the
quality of your
data matters.
Use tally marks
or digital tools to
track outcomes
without error.
Don’t skip the
comparison
step. The
worksheet likely
asks you to write
a sentence or
two comparing
theoretical and
experimental
probabilities.
Take the time to
articulate the
differences—this
is where the real
learning
happens.
Watch for bias.
If you are
performing an
experiment
yourself, be
aware of any
bias (e.g., a
spinner that isn’t

balanced, or a
coin that is
slightly
weighted).
Discuss how that
would affect
results.
Practice with
large numbers.
Although the
worksheet may
specify a certain
number of trials
(like 30 or 50),
try doing extra
trials on your
own to see how
the probabilities
converge. This
reinforces the
law of large
numbers.

Common
Misconce
ptions
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Addresse
d by
Workshee

t 11‑2
One  of  the  biggest
m i s c o n c e p t i o n s
s tudents  b r ing  to
probab i l i ty  i s  the
“ g a m b l e r ’ s
fallacy”—the belief that
if  something  hasn’t
happened  in  a  while,
it’s  “due”  to  happen.
For instance, if  a coin
lands  on  heads  five
times  in  a  row,  some
think  tai ls  is  more
likely on the next toss.
B u t  t h e o r e t i c a l
probability remains 1/2
e a c h  t i m e
(independent  events).
The  exper imenta l
probability  of  a  long
run of heads is low, but
that  doesn’t  change

t h e  t h e o r e t i c a l
probability of the next
toss.  Worksheet  11‑2
o f t e n  i n c l u d e s
p r o b l e m s  w h e r e
s t u d e n t s  t r a c k
sequences  to  dispel
this  fallacy.
Another misconception
is that if  experimental
probability  differs  from
theoretical  probability,
the  experiment  must
be  flawed.  In  reality,
variation  is  normal;
only  a  significant  and
persistent  discrepancy
(based on many trials)
suggests  an  unfair
process. The worksheet
h e l p s  s t u d e n t s
understand  that  a
small  number of  trials
can  produce  large
deviations.

APPLYING
PROBABILITY
BEYOND THE
WORKSHEET

The  skills  developed
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through  Theoretical
And  Experimental
P r o b a b i l i t y
Worksheet  11  2
extend far beyond the
classroom. In everyday
life,  we  constantly
interpret  probabilistic
statements: “There’s a
30% chance of rain” is
theoretical  (based  on
models),  while  “the
home team has won 7
of  their  last  10  home
g a m e s ”  i s
e x p e r i m e n t a l .
Understanding  the
distinction  helps  us
e v a l u a t e  c l a i m s
crit ically.
In  business,  managers
u s e  t h e o r e t i c a l
probability  to  forecast
sa les  under  idea l
conditions,  but  they
a d j u s t  b a s e d  o n
experimental  data
from  past  sales.  In
medicine,  a  drug’s
efficacy  may  have  a
theoretical  probability
based  on  biological

mechan i sms ,  bu t
clinical  trials  provide
experimental evidence.
The  ability  to  move
between  these  two
perspec t i ves  i s  a
h a l l m a r k  o f
quantitative reasoning.
Worksheet 11‑2 serves
as  a  stepping  stone
toward more advanced
t o p i c s  s u c h  a s
e x p e c t e d  v a l u e ,
p r o b a b i l i t y
distr ibut ions,  and
statistical inference. By
solidifying  the  core
c o n c e p t s  e a r l y ,
students build a strong
foundation  for  high
s c h o o l  a n d
college‑level statistics.

How
Teachers
Can Use
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Workshee
t 11‑2
Effectivel

y
F o r  e d u c a t o r s ,
Theoret ical  And
E x p e r i m e n t a l
P r o b a b i l i t y
Worksheet  11  2  is
more  than  a  grading
too l .  I t  can  be  the
c e n t e r p i e c e  o f  a
hands‑on  probability
lesson. Consider these
ideas:

Group
experiments:
Have each
student roll a die
30 times, then
combine the
class results
(e.g., 900 rolls)
to show how the
class
experimental

probability
approaches the
theoretical value.
Debrief
discussion:
After completing
the worksheet,
lead a class
discussion on
when
experimental
probability might
be more useful
than theoretical
(e.g., when
outcomes are not
equally likely).
Extension
questions: Ask
students to
design their own
experiments and
create their own
comparison
problems—this
deepens
understanding
and ownership.

CONCLUSION

Theoret ical  And
E x p e r i m e n t a l
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P r o b a b i l i t y
Worksheet 11 2  is a
powerful  learning  tool

that  bridges  abstract
theory  with  tangible
d a t a .  B y  g u i d i n g
students through the


