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INTRODUCTION:
MOVING BEYOND
MEMORIZATION IN
MATH

For  many  students,
mathemat i c s  i s  a
s u b j e c t  o f  r u l e s ,
formulas,  and right  or
wrong  answers.  The
typical  math  lesson
often  centers  on  rote
m e m o r i z a t i o n  –
recalling  multiplication
tables,  applying  a
standard algorithm for
l o n g  d i v i s i o n ,  o r
plugging numbers into

a formula. While these
foundational  skills  are
undeniably  important,
they represent only the
l o w e r  r u n g s  o f
cognitive  complexity.
T o  t r u l y  p r e p a r e
students  for  a  world
t h a t  d e m a n d s
creativity,  problem-
solving,  and analytical
thinking,  we  must  go
beyond the basics. This
i s  w h e r e  H i g h e r
Order Thinking Skills
Questions  For  Math
come into play. These
questions  challenge
students  to  analyze,
evaluate,  and  create,
transforming  math
f r o m  a  s e t  o f
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mechanical procedures
into  a  dynamic  and
flexible  tool  for
understanding  the
w o r l d .  I n  t h i s
comprehensive  guide,
we  will  explore  what
these  questions  are,
why  they  matter,  and
how you can effectively
design and implement
them in your classroom
or at home.

WHAT ARE HIGHER
ORDER THINKING
SKILLS IN
MATHEMATICS?

Higher  order  thinking
skills  (HOTS)  refer  to
cognitive  processes
that go beyond simple
recall or application. In
t h e  c o n t e x t  o f
mathematics,  these
skills  involve  complex
reasoning,  logical
deduction,  pattern
recognition,  and  the
a b i l i t y  t o  j u s t i f y
solutions.  The  most
widely  recognized

f r a m e w o r k  f o r
understanding HOTS is
Bloom's  Taxonomy,
w h i c h  o r g a n i z e s
thinking into six levels:
R e m e m b e r ,
Understand,  Apply,
Analyze, Evaluate, and
Create.  The  first  three
are  considered  lower-
order  thinking,  while
the  final  three  –
Analyze, Evaluate, and
Create – form the heart
o f  h i g h e r  o r d e r
thinking.
In math, a lower-order
question  might  ask:
"What is 15% of 200?"
T h i s  r e q u i r e s
remember ing  the
percent  formula  and
applying it. In contrast,
a  H i g h e r  O r d e r
Th ink ing  Sk i l l s
Question  For  Math
might  ask:  "A  store
adver t i ses  a  15%
discount, but then adds
an 8% sales tax. Is the
final  price  lower  than,
equal to, or higher than
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the  original  price?
E x p l a i n  y o u r
r e a s o n i n g . "  T h i s
question  demands
analysis of the order of
operations,  evaluation
of the combined effect,
and  c rea t i on  o f  a
logical  argument.
HOTS  questions  push
students  to  think  like
m a t h e m a t i c i a n s ,
exploring  concepts
rather  than  merely
executing  algorithms.

WHY ARE HIGHER
ORDER THINKING
SKILLS QUESTIONS
FOR MATH
IMPORTANT?

The  importance  of
incorporating  HOTS
into  mathemat ics
education  cannot  be
overstated.  In  an  era
where  information  is
instantly accessible via
smartphones,  the
ability to recall facts is
less valuable than the
a b i l i t y  t o  t h i n k

critically.  Here  are
several  compelling
reasons  to  prioritize
H i g h e r  O r d e r
Th ink ing  Sk i l l s
Questions For Math:

Deepens
Conceptual
Understanding:
When students
grapple with why
a procedure
works, they
develop a robust
understanding
that transfers to
new problems.
For example,
asking students
to explain why
the area of a
triangle is half
the base times
height, using a
rectangle model,
solidifies their
grasp of
geometric
relationships.
Prepares for
Real-World
Problem
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Solving: Real
life rarely
presents neatly
formatted math
problems.
Budgeting,
interpreting data,
or designing a
garden requires
analysis,
evaluation, and
creative
problem-solving
– exactly the
skills HOTS
questions target.
Encourages
Persistence
and Resilience:
HOTS questions
often have
multiple entry
points and no
single obvious
path. This
encourages
students to
struggle
productively,
building
perseverance
and a growth

mindset.
Supports
Standardized
Test Success:
Many modern
assessments,
including PARCC,
Smarter
Balanced, and
International
Baccalaureate
exams, heavily
feature HOTS
questions.
Familiarity with
these question
types improves
test performance
and reduces
anxiety.
Equips
Students for
STEM Careers:
Fields like
engineering,
data science, and
research rely on
higher order
thinking. Early
exposure in math
class builds a
solid foundation
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for future career
success.

CHARACTERISTICS
OF EFFECTIVE
HIGHER ORDER
THINKING
QUESTIONS

Not  every  open-ended
question is a true HOTS
question. To effectively
craft  Higher  Order
Th ink ing  Sk i l l s
Questions For Math,
you  need  to  ensure
they  possess  certain
characteristics:

Open-1.
Endedness: The
question should
have more than
one acceptable
approach or
answer. For
instance, "How
many different
ways can you
represent the
number 12?"
encourages
creative thinking.

Requirement2.
for
Justification:
Students must
explain their
reasoning, not
just produce a
final answer. A
question like "Is
the sum of two
odd numbers
always even?
Prove it"
demands logical
justification.
Connection to3.
Multiple
Concepts: The
best HOTS
questions weave
together
different
mathematical
strands. For
example, a
question might
integrate
fractions, ratios,
and proportional
reasoning within
a single context.
Authentic4.
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Context: Tying
questions to real-
world scenarios
increases
engagement and
relevance. For
example,
"Design a budget
for a school
event with a
$500 limit,
including costs
for decorations,
food, and
entertainment.
Show your
calculations and
justify your
choices."
Non-Routine:5.
The problem
should not be
solvable by a
simple,
memorized
algorithm. It
should require
students to
invent a method
or adapt a known
technique.

EXAMPLES OF
HIGHER ORDER
THINKING SKILLS
QUESTIONS FOR
MATH BY GRADE
LEVEL

Elementa
ry School
(Grades
K-5)

Geometry: "You
have a collection
of triangles and
rectangles. Can
you create a new
shape that is not
a triangle or
rectangle?
Describe its
properties."
Number Sense:
"The number 36
can be written as
6 x 6, 12 x 3, and
18 x 2. What do
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these
multiplication
facts have in
common? Can
you find a
pattern?"
Data Analysis:
"A class collected
data on favorite
fruits. The bar
graph shows
apples with 8
votes, bananas
with 5, and
oranges with 3. If
two more
students voted
for oranges, how
would the graph
change? What
new conclusions
could you draw?"

Middle
School
(Grades

6-8)
Ratios and
Proportions: "A
recipe calls for 2
cups of flour and
1 cup of sugar. If
you want to
make half the
recipe, but you
only have a 1/3
cup measuring
cup for flour, how
can you measure
the flour? Explain
your method."
Algebraic
Thinking: "The
pattern is 2, 5,
10, 17, 26...
What is the
100th term?
Write an
expression for
the nth term and
prove it works."
Geometry and
Measurement:
"You have a
rectangular piece
of paper that is
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8.5 x 11 inches.
You want to cut
out the largest
possible circle.
What is the area
of the circle?
How much paper
is wasted? Justify
your reasoning."

High
School
(Grades
9-12)

Algebra and
Functions: "The
function f(x) =
x^2 - 6x + 8.
Without
graphing,
determine the
vertex, axis of
symmetry, and
x-intercepts.
Explain your
strategies. Then,

describe how the
graph would shift
if you added 3 to
the function."
Statistics: "A
survey claims
that 60% of
teenagers prefer
online learning.
The survey had
50 participants,
all from one high
school. Do you
trust this result?
What changes
would you make
to improve the
survey's
reliability?"
Calculus (Pre-
AP): "A cylinder
is being filled
with water at a
constant rate.
Sketch a graph
of the water
height over time.
Explain what
happens to the
rate of change of
the height when
the cylinder is



Higher Order Thinking Skills Questions For
Math 9

9

half full."

HOW TO CREATE
YOUR OWN
HIGHER ORDER
THINKING SKILLS
QUESTIONS FOR
MATH

Designing  effective
H i g h e r  O r d e r
Th ink ing  Sk i l l s
Questions  For  Math
is a skill that improves
with practice. Here are
practical steps to guide
you:

Start with a1.
Standard or
Concept:
Choose a topic
you are teaching,
such as fractions,
linear equations,
or probability.
Understand the
core ideas you
want students to
explore.
Use a Trigger2.
Word from
Bloom's Higher

Levels: Frame
your question
using verbs like
analyze,
evaluate, create,
justify, prove,
design, critique,
or synthesize.
These naturally
push thinking
upward.
Add a Context3.
or Constraint:
Make the
problem
interesting by
embedding it in a
real-world
situation. For
example, instead
of "Solve 2x + 5
= 13," try "You
have a $20 gift
card. Each movie
rental costs
$2.50. How many
movies can you
rent if you also
want to buy a $5
popcorn? Write
an inequality and
solve."
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Require4.
Explanation:
Always ask
students to
explain their
thinking. A
simple "Why?" or
"How do you
know?" can
transform a low-
level question
into a high-level
one.
Encourage5.
Multiple
Methods: Ask
students to solve
a problem in two
different ways
and compare
them. For
example, "Find
the area of this
pentagon using
two different
methods. Which
is more efficient,
and why?"
Challenge6.
Assumptions:
Pose a question
that questions a

common
misconception.
"Is it always true
that when you
multiply two
numbers, the
product is bigger
than each factor?
If not, give
counterexamples
."

STRATEGIES FOR
IMPLEMENTING
HOTS QUESTIONS
IN THE
CLASSROOM

Introducing  Higher
Order Thinking Skills
Questions  For  Math
requires  a  sh i f t  in
classroom  culture.
Here  are  effective
strategies  to  integrate
them seamlessly:

Use Warm-Up
Problems: Start
each lesson with
a short HOTS
question to
engage students'
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brains. For
example, "Which
is larger, 3/4 or
2/3? Explain
without
converting to
decimals."
Facilitate
Mathematical
Discourse:
Encourage
students to share
their thinking
aloud. Use
sentence starters
like "I agree
because..." or "I
think another
approach is..." to
structure
discussions.
Incorporate
Group Work:
Higher order
thinking often
thrives in
collaborative
environments.
Give small
groups a
challenging
problem and ask

them to present
their solution and
reasoning to the
class.
Use Formative
Assessment:
HOTS questions
are excellent for
checking
understanding in
real time. Ask
students to write
a short
justification on
an exit ticket,
then review their
responses to
adjust
instruction.
Model the
Thinking
Process:
Demonstrate
how you, as a
mathematician,
approach a
difficult problem.
Verbalize your
thought process,
including
moments of
confusion and



12

12 Higher Order Thinking Skills Questions
For Math

2025-08-11

trial and error.
This normalizes
struggle and
shows students
that higher order
thinking is a skill
to be developed.

ASSESSING
RESPONSES TO
HIGHER ORDER
THINKING
QUESTIONS

Evaluating  student
responses  to  Higher
Order Thinking Skills
Questions  For  Math
requires  a  shift  from
simply  checking  for
co r rec t  answers .
Instead,  focus  on  the
quality  of  reasoning,

clarity  of  explanation,
a n d  d e p t h  o f
u n d e r s t a n d i n g .
Deve lop  a  s imp le
rubric  that  includes
criteria  such  as:

Accuracy: Is the
mathematical
logic sound?
Reasoning:
Does the student
provide a clear,
step-by-step
explanation?
Justification:
Are claims
supported with
evidence or
mathematical
principles?
Creativity: Does
the student offer
a unique


