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UNLOCKING
DEEPER LEARNING
WITH MATH
HIGHER ORDER
THINKING
QUESTIONS

F o r  d e c a d e s ,
mathematics education
focused heavily on rote
memorizat ion  and
procedural  fluency.
Students  were  taught
t o  f o l l o w  s t e p s ,
memorize  formulas,
and  produce  correct
answers quickly. While
these skills  have their
place, they often leave
students  unprepared

for  complex  problem-
solving  and  real-world
appl icat ion.  Enter
math  higher  order
thinking questions —
a  p e d a g o g i c a l
approach  designed  to
push  students  beyond
recal l  and  into  the
realms  of  analysis,
e v a l u a t i o n ,  a n d
c r e a t i o n .  T h e s e
questions  transform
the  classroom  from  a
p l a c e  o f  p a s s i v e
absorption  into  an
active  workshop  of
r e a s o n i n g  a n d
exploration.  In  this
comprehensive  guide,
we  will  explore  what
makes  a  quest ion
"higher  order,"  why  it
i s  e s s e n t i a l  f o r
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mathematical  growth,
and how educators can
design and implement
them effectively.

Understa
nding
Higher
Order
Thinking
in
Mathema
tics
Higher  order  thinking,
as  defined  by  Bloom's
Taxonomy,  involves
cognitive  processes
that go beyond simple
remember ing  and
understanding.  In  a
math  context,  this
means asking students

not just to compute but
to  analyze  patterns,
justify  their  reasoning,
evaluate  different
solution  paths,  and
create  new  problems.
Math  higher  order
thinking  questions
challenge  learners  to
engage  with  concepts
on  a  deeper  level ,
fos ter ing  c r i t i ca l
t h i n k i n g  a n d
intellectual curiosity.
For  example,  a  lower
order  question  might
ask: "What is 3 + 5?" A
higher  order  question
might ask: "If the sum
of  two  numbers  is  8,
and the difference is 2,
w h a t  c o u l d  t h e
numbers  be?  Explain
your  reasoning."  The
latter requires analysis,
s y n t h e s i s ,  a n d
justification  —  skills
t h a t  m i r r o r  r e a l
mathematical work.
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Why
These
Questions
Matter for
Student

Success
Research  consistently
s h o w s  t h a t  w h e n
students  grapple  with
math  higher  order
thinking  questions,
they  develop  stronger
problem-solving  skills
and  a  more  robust
c o n c e p t u a l
understanding.  This
approach  prepares
them  not  on ly  fo r
standardized tests that
increasingly emphasize
reasoning but  also for
careers  in  STEM  fields
w h e r e  c r e a t i v e
problem-solving  is

paramount.
M o r e o v e r ,  t h e s e
questions  help  build
m a t h e m a t i c a l
res i l i ence .  When
students  encounter
non-routine  problems,
they  learn  to  persist,
e x p e r i m e n t ,  a n d
embrace  productive
struggle.  This  growth
mindset is invaluable in
a n  e r a  w h e r e
adaptability is key. By
regularly  engaging
w i th  cha l l eng ing
questions,  students
internalize that math is
not  just  about  getting
the  right  answer,  but
about  the  process  of
logical inquiry.

Character
istics of
Effective
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Higher
Order
Thinking

Questions
Not  every  challenging
question  qualifies  as
higher  order.  Effective
math  higher  order
thinking  questions
share  severa l  key
characteristics:

Open-
endedness:
They rarely have
a single correct
answer or a
single path to the
solution. This
encourages
multiple
approaches and
discussion.
Require
justification:
Students must
explain why their

answer is
correct, not just
what it is. This
deepens
understanding
and reveals
misconceptions.
Involve
transfer: They
ask students to
apply knowledge
in new or
unfamiliar
contexts,
bridging
concepts from
different areas of
math.
Encourage
metacognition:
Students reflect
on their own
thinking
processes,
considering
alternative
strategies and
evaluating their
choices.
Promote
collaboration:
Many higher
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order questions
are best explored
in groups, where
peers can
challenge and
support each
other's
reasoning.

Examples
Across
Grade
Levels
and
Topics
To  illustrate,  here  are
examples  of  math
h i g h e r  o r d e r
thinking  questions
c a t e g o r i z e d  b y
different  mathematical
domains:

ELEMENTARY
SCHOOL: NUMBER
SENSE AND
OPERATIONS

"Is it always true
that when you
add two odd
numbers, you
get an even
number? Prove
your answer
using pictures,
numbers, or
words."
"You have 12
cookies to share
equally among
yourself and
three friends. But
one friend is
allergic to nuts,
and some
cookies have
nuts. How could
you solve this
problem fairly?
What information
do you need?"
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MIDDLE SCHOOL:
ALGEBRA AND

PATTERNS

"A pattern starts
with 3, 7, 11,
15... If the
pattern
continues, will
the number 100
appear? Explain
how you know
without
extending the
pattern all the
way."
"Create a real-
world scenario
where the
equation y = 2x
+ 5 could be
useful. Then
change one
number in the
equation and
explain how your
scenario would
change."

HIGH SCHOOL:

GEOMETRY AND
FUNCTIONS

"Two different
rectangles have
the same
perimeter. Can
they have
different areas?
Justify your
answer and find
at least two
examples."
"The graph of a
quadratic
function passes
through (0,0) and
(4,0). What are
all possible y-
intercepts?
Explain your
reasoning."

Strategie
s for
Designing
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Your Own
Questions
T e a c h e r s  a n d
curriculum  developers
can craft math higher
o r d e r  t h i n k i n g
q u e s t i o n s  b y
modifying  existing
textbook  problems.  A
s imp le  sh i f t  f rom
" S o l v e  f o r  x "  t o
"Exp la in  why  th i s
equat ion  has  two
solutions"  can  elevate
the cognitive demand.
H e r e  a r e  s o m e
practical strategies:

Change the1.
format: Turn a
computation into
an error analysis.
Present a
common mistake
and ask students
to identify and
correct it, then
explain why the
mistake is

logical.
Ask "What if?"2.
Modify a
condition in a
problem and ask
how the answer
changes. For
example, "What
if the triangle
was not right-
angled?"
Require3.
comparison:
"Which method is
more efficient for
solving this
system of
equations:
substitution or
elimination?
Defend your
choice."
Use incomplete4.
information:
"You have
enough
information to
solve for x, but
what other piece
of information
would make the
problem easier?"
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Create5.
connections:
"How is finding
the area of a
rectangle related
to finding the
sum of
consecutive
integers? Draw a
visual
representation."

Classroo
m
Implemen
tation:
From
Theory to
Practice
In tegrat ing  math
h i g h e r  o r d e r
thinking  questions
into  daily  instruction

requires  intentional
planning.  Begin  by
e s t a b l i s h i n g  a
classroom  culture
where  mistakes  are
valued  as  learning
opportunities.  Use
"think-pair-share"  or
"number  ta lks"  to
normalize  discourse.
W h e n  p o s i n g  a
question, give students
t i m e  t o  s t r u g g l e
individually  before
discussing  in  pairs  or
small  groups.  This
ensures  every student
e n g a g e s  b e f o r e
hearing others' ideas.
Formative  assessment
is  crucial.  Listen  to
student  conversations,
note  their  strategies,
and  ask  fo l low-up
questions like "Can you
show  that  another
way?" or "What would
happen  if  you  started
with  a  different
assumption?"  Avoid
giving  away  answers
too  quickly;  instead,
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guide students  toward
discovering  solutions
themselves. Over time,
s t u d e n t s  w i l l
i n t e r n a l i z e  t h i s
questioning  process
and begin to ask math
h i g h e r  o r d e r
thinking  questions
on  their  own  —  the
u l t i m a t e  g o a l  o f
education.

Overcomi
ng
Common
Challenge
s
Despite  their  benefits,
implementing  these
ques t i ons  can  be
chal lenging.  T ime
constraints  often push
teachers  toward  more
efficient  drill-and-
practice.  Additionally,

students  accustomed
t o  l o w e r - o r d e r
questions may initially
resist the ambiguity of
higher order problems.
To  overcome  these
obstacles,  start  small.
Introduce  one  higher
order  question  per
lesson,  gradua l ly
increasing  frequency.
Prov ide  sentence
starters for justification
(e.g., "I  believe this is
true  because...").  Use
rubrics  that  reward
reasoning,  not  just
correct  answers.
Another  concern  is
assessment  fairness.
Standardized  tests
often  focus  on  lower-
order  skills,  but  many
assessments  now
include  constructed-
response  items.  By
preparing  students
with  math  higher
o r d e r  t h i n k i n g
questions,  you  are
actually  equipping
them to excel on these



10

10 Math Higher Order Thinking
Questions

2024-06-14

more  cha l leng ing
items.  Moreover,  you
can  create  your  own
performance tasks that
mi r ror  rea l -wor ld
problem-solving.

The Role
of
Technolo
gy and
Resource
s
D i g i t a l  t o o l s  c a n
amplify  the  impact  of
h i g h e r  o r d e r
questioning.  Dynamic
geometry software like
GeoGebra  a l l ows
students  to  explore
"what-if"  scenarios.
Online  platforms  such
as  Desmos  offer
interactive  activities

that  prompt  analysis
and  conjecture.  Even
simple tools like virtual
manipulatives can help
students  visual ize
abstract  concepts.
Many open educational
resources  provide
ready-made  math
h i g h e r  o r d e r
thinking  questions
aligned  to  standards.
Teachers  can  adapt
these  to  fit  their
specific  curriculum,
sav ing  t ime  whi le
maintaining  rigor.
Moreover,  professional
learning  communities
(PLCs)  are  excellent
v e n u e s  f o r
c o l l a b o r a t i v e l y
designing  and  refining
higher order questions.
When  teachers  share
examples  and  student
responses,  they  gain
insight into what works
a n d  w h a t  n e e d s
adjustment.
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Conclusio
n:
Empoweri
ng the
Next
Generatio
n of
Problem
Solvers
Math  higher  order
thinking  questions
are  not  just  a  trendy
educational  buzzword
— they are an essential
c o m p o n e n t  o f
m e a n i n g f u l

mathematics  learning.
By  shifting  the  focus
from answer-getting to
sense-making,  these
questions  cultivate
critical  thinkers  who
can thrive in a complex
world. Whether you are
a classroom teacher, a
homeschooling  parent,
o r  a  c u r r i c u l u m
designer,  embracing
h i g h e r  o r d e r
q u e s t i o n i n g  w i l l
t r a n s f o r m  h o w
students  perceive  and
e n g a g e  w i t h
mathematics.  Start  by
asking  one  powerful
question  today,  and
watch  your  students'
c u r i o s i t y  a n d
confidence  soar.  The
j o u r n e y  f r o m
procedural  fluency  to
d e e p  c o n c e p t u a l
understanding  begins
with the questions we
choose to ask.


