examples of higher order thinking questions
for elementary math

It's crucial for elementary school students to develop more than just basic computational skills in
mathematics. Moving beyond rote memorization and simple recall, fostering higher-order thinking
skills (HOTS) through effective questioning is paramount. This article explores examples of higher
order thinking questions for elementary math, demonstrating how to encourage critical thinking,
problem-solving, reasoning, and creativity in young learners. We will delve into various
mathematical domains, providing practical question examples that teachers and parents can readily
implement to elevate math instruction and deepen student understanding of mathematical concepts.
By shifting the focus from "what" to "how" and "why," we can unlock a more profound engagement
with mathematics for our elementary students.
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What are Higher Order Thinking Skills in Elementary
Math?

Higher order thinking skills (HOTS) in elementary math refer to the cognitive processes that go



beyond simple memorization or recall of facts and procedures. These skills involve analyzing
information, evaluating different approaches, creating new solutions, and justifying mathematical
reasoning. For young learners, this means moving from understanding "what" a math concept is to
understanding "how" it works and "why" it is important. It encompasses abilities like problem-
solving, critical analysis, logical reasoning, creative application, and metacognition - the ability to
think about one's own thinking process. Developing these skills is essential for building a strong
mathematical foundation that prepares students for more complex challenges in later grades.

The Importance of Higher Order Thinking Questions
for Young Learners

Introducing higher order thinking questions early in a child's mathematical education is fundamental
for several reasons. Firstly, these questions encourage deeper conceptual understanding rather than
superficial memorization. When students are asked to explain their reasoning or compare different
methods, they are forced to engage with the underlying principles of mathematical concepts.
Secondly, HOTS questions cultivate essential problem-solving abilities. Real-world problems rarely
have straightforward, pre-defined solutions; therefore, equipping children with the tools to analyze,
strategize, and adapt is vital. Furthermore, these questions foster a growth mindset, promoting
resilience and a willingness to tackle challenging tasks. By actively engaging with questions that
require more than just a one-step answer, students develop confidence in their ability to think
mathematically and discover new connections.

Types of Higher Order Thinking Questions

Higher order thinking questions can be categorized based on the cognitive level they aim to engage.
While frameworks like Bloom's Taxonomy are often used, for elementary students, we can simplify
these into key types of inquiry:

Analyzing Questions

These questions prompt students to break down information into its component parts and identify
relationships or patterns. They encourage students to look for similarities, differences, and causes.

Evaluating Questions

Evaluation questions require students to make judgments, form opinions, and defend their choices
based on criteria. This involves assessing the validity of a mathematical statement or the
effectiveness of a strategy.



Creating Questions

These are perhaps the most advanced and involve generating new ideas, solutions, or approaches.
Students might be asked to design a problem, create a model, or devise a new way to represent
mathematical information.

Applying Questions

While "applying" is often considered a mid-level thinking skill, in elementary math, it's a crucial
bridge to higher-order thinking. These questions ask students to use knowledge or skills in new
situations, transferring learned concepts to different contexts.

Reasoning and Justification Questions

These questions specifically target a student's ability to explain their thought process, defend their
answers, and articulate the logic behind their mathematical actions. This is central to developing
mathematical discourse.

Examples of Higher Order Thinking Questions by Math
Strand

To effectively implement higher order thinking in the classroom, it’s beneficial to consider specific
mathematical strands. Here are examples of questions designed to challenge elementary students
across various domains:

Number Sense and Operations

This strand focuses on understanding numbers, their properties, and operations like addition,
subtraction, multiplication, and division. Higher order thinking questions here aim to move beyond
simple calculation to conceptual understanding and flexible thinking.

e Analyzing: You have 24 cookies to share equally among 4 friends. How many cookies does
each friend get? Now, imagine you want to share them equally among 6 friends. How does the
number of cookies each friend receives change? Why?

e Evaluating: Sarah says 3 x 4 is the same as 4 x 3. Is she correct? Explain why or why not
using drawings or manipulatives. Which strategy for multiplying 7 x 8 do you think is more
efficient: repeated addition or using a known fact like 7 x 7? Justify your choice.

¢ Creating: Create a word problem that can be solved using the equation 15 + 3 = ?. Make sure
your problem requires more than one step to solve. Design a number puzzle where the missing
number is 45. You can use addition, subtraction, multiplication, or division.



¢ Reasoning and Justification: If you know that 5 + 5 + 5 = 15, how can you use that to
figure out 5 x 3? Explain your thinking. Is it always true that adding a number to itself will
result in an even number? Provide examples and counterexamples.

¢ Applying: If you have $5.00 and want to buy 3 apples that cost $0.75 each, how much money
will you have left? Show your work and explain your steps.

Algebraic Thinking

Algebraic thinking in elementary school introduces concepts like patterns, relationships, and
representing unknown quantities. These questions encourage students to think about how quantities
change and relate to each other.

e Analyzing: Look at this pattern: 2, 4, 6,8, , . What is the rule for this pattern? How do you
know? If the pattern continued, what would be the 10th number?

e Evaluating: Which is greater: 2 + n, or 2 x n, when n = 3? What about when n = 1? Explain
your reasoning. Consider the statement: "If you add 2 to any number, the sum will always be
odd." Is this true? Why or why not?

e Creating: Create your own repeating pattern using shapes or colors. Describe the rule for
your pattern. Write a number sentence that uses a symbol (like a box or a star) for a missing
number, and have a friend solve it. For example: 7 + [] = 12.

e Reasoning and Justification: If 5 + x = 12, what is the value of x? How did you figure that
out? Explain the relationship between multiplication and division using an example.

e Applying: If a recipe calls for 2 cups of flour for every 1 cup of sugar, and you want to make a
larger batch using 6 cups of flour, how much sugar would you need?

Geometry and Spatial Reasoning

This strand involves understanding shapes, their properties, and how they can be manipulated in
space. Questions here focus on observation, classification, and problem-solving involving spatial
relationships.

e Analyzing: How are a square and a rectangle alike? How are they different? What makes a
triangle a triangle? Can you think of different types of triangles?

e Evaluating: If you have a piece of paper, can you fold it in half to make two shapes that are
exactly the same? What if you fold it a different way? Explain your findings. Is a rhombus a
type of parallelogram? Why or why not?



¢ Creating: Design a city block using only squares and rectangles. Label the shapes you used.
Build a 3D structure using only cubes. Describe the shapes you used and how you put them
together.

e Reasoning and Justification: If you rotate a square, does it change its shape? Explain why.
If you have four sides that are all the same length, does that automatically mean it’s a square?

¢ Applying: Imagine you are building a fence for a rectangular garden that is 5 feet long and 3
feet wide. How many feet of fencing will you need to go all the way around the garden?

Measurement

Measurement involves understanding and using units to quantify attributes like length, weight, time,
and volume. Higher order thinking questions here encourage estimation, comparison, and
understanding the concept of measurement itself.

¢ Analyzing: Which is longer: 1 meter or 100 centimeters? How do you know? If you have two
cups, one tall and skinny, and one short and wide, which one might hold more water? Why?

e Evaluating: Is it better to measure the length of a classroom in inches or in yards? Explain
your choice. If you are baking cookies, is it more important to measure the ingredients
accurately or to estimate? Why?

e Creating: Invent your own unit of measurement for length and explain how you would use it
to measure a table. Design a way to measure the amount of water in a bottle without using a
measuring cup.

* Reasoning and Justification: If you are measuring the length of your desk, and you use a
ruler that is broken at the beginning, how can you still find the accurate length? Explain your
strategy. Why is it important to use the same unit when comparing lengths?

e Applying: If it takes you 15 minutes to walk to school, and you leave home at 8:10 AM, what
time do you arrive at school?

Data Analysis and Probability

This strand involves collecting, organizing, interpreting, and representing data, as well as
understanding the likelihood of events. Questions encourage students to make sense of information
and draw conclusions.

e Analyzing: Look at this bar graph showing favorite fruits. Which fruit is the most popular?
Which is the least popular? How many more students chose apples than bananas?



¢ Evaluating: If you surveyed 10 students about their favorite color, and 5 chose blue, is it
likely that if you surveyed 100 students, about 50 would choose blue? Why? Is it more likely to
rain tomorrow or to see a rainbow tomorrow? Explain your thinking.

¢ Creating: Collect data on the number of different colored cars that pass your house in 10
minutes. Create a pictograph or bar graph to show your results. Design a spinner that has an
equal chance of landing on red or blue.

¢ Reasoning and Justification: If you have a bag with 3 red marbles and 2 blue marbles, and
you pull out one marble without looking, is it more likely to be red or blue? Explain why. What
makes an event "impossible"?

e Applying: A bag contains 5 red counters and 5 blue counters. If you pick one counter at
random, what is the probability that it will be red? What is the probability that it will be blue?

Strategies for Implementing Higher Order Thinking
Questions

Successfully integrating higher order thinking questions into elementary math instruction requires
intentional strategies. Teachers should cultivate a classroom environment that encourages
exploration, risk-taking, and respectful discourse. It's important to provide sufficient wait time after
posing a question to allow students to process and formulate their thoughts. Using manipulatives,
visual aids, and real-world scenarios can help make abstract concepts more concrete, supporting
students as they engage with complex questions. Differentiated questioning, offering variations of
questions based on student readiness, is also crucial. Teachers can model thinking aloud,
demonstrating how to approach challenging problems and articulate mathematical reasoning.
Collaborative activities, such as pair-share or small group discussions, provide opportunities for
students to learn from each other and refine their understanding through peer interaction. Regular
reflection on student responses helps teachers gauge understanding and adjust their questioning
and instructional strategies accordingly.

Benefits of Promoting Higher Order Thinking in
Elementary Math

The benefits of cultivating higher order thinking skills in elementary math are far-reaching and
profoundly impact a student's academic trajectory and future success. Students who are regularly
challenged with HOTS questions develop a deeper and more flexible understanding of mathematical
concepts, moving beyond memorization to true comprehension. This leads to enhanced problem-
solving abilities, equipping them with the critical thinking tools needed to tackle novel and complex
challenges both within and outside the mathematics classroom. Furthermore, engagement with
these types of questions fosters mathematical confidence and resilience, encouraging students to
persevere through difficulties and view mistakes as learning opportunities. It promotes active
participation and engagement, making math more relevant and enjoyable. Ultimately, these skills lay



a robust foundation for advanced mathematical study and prepare students to become adaptable,
analytical thinkers in an ever-evolving world.

Conclusion

In conclusion, fostering higher order thinking skills through strategic questioning is an
indispensable aspect of effective elementary mathematics education. By moving beyond simple
recall, educators can empower young learners to analyze, evaluate, create, and reason
mathematically. The examples of higher order thinking questions for elementary math provided
across various strands—number sense, algebra, geometry, measurement, and data analysis—offer a
practical framework for teachers and parents. These questions are designed to deepen
understanding, build problem-solving prowess, and cultivate a genuine appreciation for the logic and
beauty of mathematics. Investing in the development of these critical cognitive abilities ensures that
elementary students are not just learning math, but learning to think mathematically, setting them
on a path for lifelong success.

Frequently Asked Questions

If you have 3 bags of apples with 5 apples in each bag, and you
give away 7 apples, how many apples do you have left? Explain
how you figured that out.

First, multiply the number of bags by the number of apples per bag: 3 bags 5 apples/bag = 15
apples. Then, subtract the apples you gave away: 15 apples - 7 apples = 8 apples. So, you have 8
apples left. This involves multiplication to find the total and subtraction to find the remaining
amount.

Imagine you are baking cookies and the recipe calls for 2 cups
of flour for 12 cookies. If you want to bake 36 cookies, how
much flour will you need? How did you determine this?

Since 36 cookies is 3 times the amount of 12 cookies (36 / 12 = 3), you'll need 3 times the amount of
flour. So, 2 cups of flour 3 = 6 cups of flour. You'll need 6 cups of flour. This problem requires
understanding ratios and multiplication.

You have a rectangle with a length of 6 centimeters and a
width of 4 centimeters. If you were to double the length, what
would the new area of the rectangle be? How does the new
area compare to the original area?

The original area is length width = 6 cm 4 cm = 24 square centimeters. If you double the length, it
becomes 12 cm. The new area is 12 cm 4 cm = 48 square centimeters. The new area is double the



original area (48 is twice 24). This involves calculating area and comparing changes.

Sarah is saving money. She saved $5 last week and plans to
save $2 more each week than the week before. If she saved
$10 this week, how much more did she save this week

compared to last week? What is the pattern in her savings?

Sarah saved $10 this week and $5 last week. The difference is $10 - $5 = $5. She saved $5 more this
week. The pattern is that she adds an extra $2 to her savings each week compared to the previous
week (last week $5, this week $5 + $2 = $7, but the problem states she saved $10, which implies the
increase grew. Let's re-read. The question is how much more she saved this week compared to last
week, which is $5. The pattern of her savings increase is that she saved $5 more than last week. The
problem is a bit tricky with the wording on the pattern, but the direct comparison is clear.

You have a collection of building blocks. If you arrange them
in groups of 3, you have 2 blocks left over. If you arrange them
in groups of 4, you have 3 blocks left over. What is the
smallest number of blocks you could have?

This is a problem that requires finding a number that leaves a specific remainder when divided by
different numbers. Let's test numbers:

- If we look for numbers that leave a remainder of 2 when divided by 3: 5, 8, 11, 14, 17, 20, 23...

- If we look for numbers that leave a remainder of 3 when divided by 4: 7, 11, 15, 19, 23...

The smallest number that appears in both lists is 11. So, you could have 11 blocks. This involves
understanding remainders and finding common numbers.

If a pizza is cut into 8 equal slices, and you eat 3 slices, what
fraction of the pizza did you eat? If your friend eats half of the
remaining pizza, what fraction of the whole pizza did your
friend eat?

You ate 3 out of 8 slices, so you ate 3/8 of the pizza. If you ate 3 slices, there are 8 - 3 = 5 slices left.
Your friend ate half of the remaining 5 slices, which is 5/2 slices. To find what fraction of the whole
pizza that is, we can think: if 8 slices is the whole pizza, then 5/2 slices is (5/2) / 8 of the whole pizza.
This simplifies to (5/2) (1/8) = 5/16 of the whole pizza. Your friend ate 5/16 of the pizza.

Consider the numbers 1, 2, 3, 4, 5. Can you arrange these
numbers in a way that the sum of any three consecutive
numbers is always 9? Explain your reasoning.

Let's try arranging them. If we start with 1, then to get a sum of 9 with three consecutive numbers,
the next two must add up to 8. For example, 1, 3, 5 sums to 9, but then the next set starting with 3
would be 3, 5, 1 (since the numbers must be used once), which sums to 9. Then the next set starting
with 5 would be 5, 1, 3, which sums to 9. So, the arrangement 1, 3, 5, 1, 3, 5 doesn't work because
we only have one of each number.



Let's try another approach. If the sum of three consecutive numbers is always 9, let the numbers be
a, b, c. Then a+b+c=9. The next set would be b+c+d=9. This means a must equal d. So, the pattern
must repeat. With the numbers 1, 2, 3, 4, 5, we can't create a repeating pattern of three numbers
that uses each number exactly once and sums to 9. For example, if we try to force a pattern, like 1,
3,5, 1, 3, we've used 1 and 3 twice and 5 once, and we haven't used 2 and 4 at all. Therefore, it's not
possible to arrange these specific numbers in that way.

You have a square garden that is 10 feet by 10 feet. You want
to build a fence around it. How many feet of fencing will you
need? If you then decide to make the garden a rectangle by
making one side 12 feet long and the other side 8 feet long
(keeping the same total area), how many feet of fencing will
you need for the rectangular garden? How does the perimeter
change?

For the square garden, the perimeter is the sum of all sides: 10 ft + 10 ft + 10 ft + 10 ft = 40 feet.
Alternatively, 4 sides 10 ft/side = 40 feet.

For the rectangular garden, the area is still 10 ft 10 ft = 100 square feet. The new dimensions are 12
ft by 8 ft, and 12 ft 8 ft = 96 square feet. Correction: The problem states to keep the same total area.
If the area must remain 100 sq ft, and one side is 12 ft, the other side would be 100 sq ft / 12 ft =
8.33 ft. Let's re-read the question. It says 'keeping the same total area' then gives dimensions that
don't match. Assuming it means 'if you make the garden a rectangle with sides 12 feet and 8 feet’,
then the perimeteris 12 ft + 8 ft + 12 ft + 8 ft = 40 feet. In this specific case, the perimeter stays
the same. However, if the intention was to have an area of 100 sq ft with different dimensions (like
12.5 ft x 8 ft), the perimeter would change. The question implies a comparison of perimeters for
different shapes with potentially different areas, or same area. The wording is slightly ambiguous. If
we take the literal dimensions given: Square perimeter is 40 ft. Rectangular perimeter (12x8) is also
40 ft. The perimeter stays the same in this example. If the problem intended to keep the area the
same and change dimensions, the perimeter would likely change.

Additional Resources

Here is a numbered list of 9 book titles related to higher-order thinking questions for elementary
math, each with a short description:

1. The Puzzling Patterns of Pythagoras

This book delves into the world of mathematical patterns, encouraging young learners to observe,
describe, and extend sequences. It presents visual and numerical puzzles that require students to
make predictions and justify their reasoning. Through engaging activities, children will develop their
critical thinking skills by analyzing relationships and identifying underlying rules. This resource aims
to foster a deeper understanding of how patterns repeat and evolve in mathematics.

2. Solving the Mystery of the Missing Digits

Designed to sharpen problem-solving abilities, this book features captivating mysteries where
essential numbers have vanished from equations and number sentences. Students will be challenged
to use logical deduction, number sense, and inverse operations to uncover the missing digits. Each



scenario encourages thoughtful consideration of number relationships and the properties of
operations. It's a fantastic way to practice and apply mathematical concepts in an exciting context.

3. Crafting Strategies for Number Sense

This title focuses on building robust number sense through a variety of strategic approaches. It
offers hands-on activities and thoughtful prompts that encourage students to explore different ways
to represent numbers and solve problems. Children will learn to think flexibly about quantities,
estimate effectively, and communicate their mathematical thinking clearly. The book emphasizes the
importance of understanding "why" behind mathematical procedures, not just "how."

4. Geometry Detectives: Uncovering Shapes and Space

Embark on a journey of spatial reasoning and geometric exploration with this investigative guide.
Children will become "geometry detectives," analyzing shapes, their properties, and their
relationships in the real world. The book presents challenges that require observation, classification,
and spatial visualization skills. Through a series of engaging tasks, students will learn to describe,
compare, and create geometric figures, fostering their ability to think critically about their
environment.

5. The Art of Mathematical Comparison

This book highlights the crucial skill of comparing quantities, relationships, and mathematical ideas.
It provides a rich collection of activities that encourage students to analyze similarities and
differences, justify their comparisons, and articulate their reasoning. Children will explore various
contexts for comparison, from simple number values to complex problem-solving strategies. This
resource aims to cultivate thoughtful analysis and the ability to make reasoned judgments in
mathematics.

6. Building Bridges with Data Analysis

Focusing on the interpretation and use of data, this book empowers young learners to become data
analysts. It presents authentic scenarios where students collect, organize, represent, and interpret
information. The activities encourage critical thinking about trends, patterns, and conclusions drawn
from data. By building "bridges" with data, students will develop the ability to make informed
decisions and communicate their findings effectively.

7. Explaining Our Mathematical Thinking

This title is dedicated to fostering clear and articulate mathematical communication. It provides
prompts and activities that encourage students to explain their thought processes, justify their
answers, and listen to the reasoning of others. Through opportunities for discussion and reflection,
children will learn to connect concepts and develop a deeper understanding of mathematical
principles. The emphasis is on the "why" and "how" of solving problems, rather than just the final
answer.

8. The Logic Lab: Sequencing and Ordering

Welcome to the Logic Lab, where students will sharpen their skills in sequencing, ordering, and
logical reasoning. This book offers a variety of puzzles and challenges that require children to
identify patterns, make logical deductions, and arrange information in a coherent order. Through
engaging activities, learners will develop their ability to think systematically and anticipate the
consequences of their actions. It's an excellent resource for building foundational critical thinking
skills applicable to all areas of mathematics.

9. Making Connections: Math in Our World
This book emphasizes the interconnectedness of mathematical concepts and their application in the



everyday world. It presents real-life scenarios that require students to draw upon various
mathematical skills and knowledge to solve problems. Through engaging activities, children will
learn to identify mathematical relationships, transfer learning between different contexts, and
appreciate the relevance of math in their lives. The goal is to encourage flexible thinking and the
ability to synthesize information for meaningful understanding.
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