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Three Students Wrote Expressions On Their Dry-erase Boards. Which Students
Wrote Equivalent Expressions? Student is a common scenario in classrooms that
aim to enhance students' understanding of algebraic concepts. When students
are tasked with writing algebraic expressions, identifying which expressions
are equivalent becomes a crucial part of learning. In this article, we will
explore how to determine if different algebraic expressions are equivalent,
analyze examples of student-written expressions, and provide tips to help
students grasp the concept of equivalent expressions effectively.

Understanding Equivalent Expressions

What Are Equivalent Expressions?

Equivalent expressions are different algebraic expressions that simplify to
the same value for all values of the variable(s). For example, the
expressions 3(x + 2) and 3x + 6 are equivalent because, when simplified, they
both represent the same algebraic expression.

Why Is It Important to Recognize Equivalent
Expressions?

Recognizing equivalent expressions helps students:
e Develop a deeper understanding of algebraic properties.
e Solve equations more efficiently.

e Verify solutions and simplify complex expressions.

Mastering this concept is foundational for progressing in algebra and higher-
level mathematics.

Analyzing Student-Written Expressions

Suppose three students, Student A, Student B, and Student C, each wrote
different algebraic expressions on their dry-erase boards. Their goal was to



write expressions representing the same value or to identify which ones are
equivalent. Let’s examine their expressions and analyze whether they are
equivalent.

Student A’s Expression

e Expression: 2(3x + 4) + 5

Student B’s Expression

e Expression: 6x + 8 + 5

Student C’s Expression

e Expression: 6x + 13

Step-by-Step Simplification and Comparison
Student A’s Expression: 2(3x + 4) + 5

- Apply the distributive property:

23x +24+5=6x+8+5

- Simplify:

6x + 13

Student B’'s Expression: 6x + 8 + 5

- Combine like terms:
6x + (8 + 5) = 6x + 13

Student C’'s Expression: 6x + 13
- Already simplified.
Conclusion:

A1l three expressions simplify to 6x + 13, which means Student A, Student B,
and Student C wrote equivalent expressions.



Strategies to Identify Equivalent Expressions

Students often find it challenging to identify equivalence, especially with
more complex expressions. Here are some effective strategies:

Simplify Each Expression

- Use algebraic properties such as distributive, associative, and commutative
laws to simplify expressions to their simplest form.
- If simplified forms are identical, the expressions are equivalent.

Substitute Values

- Pick specific values for the variable(s) and evaluate each expression.

- If all evaluations produce the same result, the expressions are likely
equivalent.

- Note: This method only confirms equivalence for the tested values, so it’s
less definitive than algebraic simplification.

Factor and Expand

- Factor expressions where possible or expand factored forms.
- Comparing the factored or expanded forms can reveal equivalence more
clearly.

Use Algebra Tiles or Visual Models

- Visual tools can help students understand the structure of expressions and
how they relate.

Additional Examples of Equivalent Expressions

Let’s review a few more examples to reinforce understanding.

Example 1
- 4(x + 3)
- 4x + 12

Both expressions are equivalent because applying the distributive property to
the first yields the second.



Example 2
- (2x + 5) + (3x - 2)
- 5x + 3

Simplify:
- 2X+5 +3x -2=(2x+3x) + (5 -2) =5x + 3

Comparison:

- Since 5x + 3 # 5x + 3 (wait, that matches), but note the expressions are:
- (2x + 5) + (3x - 2) simplifies to 5x + 3, which is different from 5x + 3
unless the second expression was 5x + 3 directly.

Correction:

The second expression is 5x + 3, which matches the simplified form, so they
are equivalent.

Common Mistakes and How to Avoid Them

Students may make errors when identifying equivalent expressions. Awareness
of these mistakes can improve understanding.

Not Simplifying Completely

- Always simplify expressions fully before comparing.
- Partial simplifications can be misleading.

Assuming Equivalence Based on Similar Appearance

- Similar-looking expressions are not necessarily equivalent.
- Always verify by simplification or substitution.

Ignoring the Properties of Operations

- Forgetting distributive or associative properties can lead to incorrect
conclusions.
- Practice applying these properties consistently.

Teaching Tips for Educators

For teachers guiding students through this concept, consider the following



approaches:

Use Real-Life Contexts

- Create word problems where students write expressions representing real
scenarios.
- Compare different expressions that model the same situation.

Incorporate Visual Aids

- Use algebra tiles, diagrams, or number lines to illustrate equivalence.

Provide Practice Problems

- Offer a variety of expressions to simplify and compare.
- Include both straightforward and complex examples.

Encourage Peer Discussion

- Have students compare their simplified expressions with classmates.
- Discuss discrepancies and reasoning behind their conclusions.

Conclusion

Identifying which students wrote equivalent expressions involves
understanding the properties of algebra and practicing simplification
techniques. As demonstrated through examples, different algebraic expressions
can often look different but still represent the same value. Teachers can
facilitate this understanding by encouraging students to simplify expressions
thoroughly, verify with substitution, and use visual aids. Mastery of
recognizing equivalent expressions lays the groundwork for more advanced
algebraic concepts and problem-solving skills.

By fostering a solid grasp of these principles, students become confident in

their ability to analyze, simplify, and compare algebraic expressions,
setting a strong foundation for future mathematical success.

Frequently Asked Questions



How can you determine if two expressions written by
students are equivalent?

You can simplify both expressions to their simplest form or evaluate them
using the same values to see if they yield the same result.

What are common signs that two algebraic expressions
are equivalent?

They have the same simplified form or produce identical results when
substituting the same values for variables.

Why is it important to know if two expressions are
equivalent?

Understanding equivalence helps in simplifying expressions, solving equations
efficiently, and verifying algebraic identities.

Can two different-looking expressions be equivalent?

Yes, expressions that look different can be equivalent if they simplify to
the same form or give the same value for all variable substitutions.

What steps can students take to check if their
expressions are equivalent?

Students can simplify each expression, substitute the same values into both,
or use algebraic identities to compare their forms.

If Student A wrote 3(x + 4) and Student B wrote 3x +
12, are their expressions equivalent?

Yes, because both expressions simplify to the same form, indicating they are
equivalent.

What role does the distributive property play in
checking expression equivalence?

The distributive property helps expand expressions to see if they match or
simplify to the same algebraic form.

How can substitution help in verifying if two
expressions are equivalent?

By substituting the same values for variables in both expressions, you can
compare their outputs to determine equivalence.



What common mistakes should students avoid when
comparing expressions?

Students should avoid incorrect simplification, missing like terms, or
substituting different values that can lead to false conclusions about
equivalence.

Additional Resources

Three Students Wrote Expressions On Their Dry-erase Boards. Which Students
Wrote Equivalent Expressions? Student

In the bustling classroom of a high school algebra class, three
students—let’s call them Alex, Beth, and Carlos—stood before the whiteboard,
each armed with a dry-erase marker and a set of algebraic expressions. The
task was straightforward yet challenging: analyze each student’s expression
and determine which ones were equivalent. This exercise, often used to
develop understanding of algebraic properties and simplification techniques,
serves as a fundamental step in mastering algebraic manipulation. As we delve
into the details, we will explore the reasoning behind each student’s
expressions, compare their work, and uncover which students wrote equivalent
expressions.

The Context of the Exercise

Understanding why students write expressions and how they determine
equivalency is crucial for grasping algebraic concepts. This particular
classroom activity emphasizes:

- Recognizing equivalent expressions through simplification.

- Applying algebraic properties such as distributive, associative, and
commutative laws.

- Developing problem-solving skills by comparing different forms of the same
algebraic entity.

The exercise typically involves presenting students with different
expressions that, although appearing distinct at first glance, are

mathematically equivalent. The students are encouraged to manipulate, factor,
or expand their expressions to reveal their underlying similarity.

The Expressions Wrote by the Students

Let’s examine what each student wrote on their dry-erase boards:

- Alex: \( 3(2x + 4) \)



- Beth: \( 6x + 12 \)
- Carlos: \( 2(3x + 6) \)

At first glance, these expressions look different. Alex’s expression involves
a factored form, Beth’s is expanded, and Carlos’s appears similar to Alex’s
but with different coefficients. The key question is: which of these
expressions are equivalent, and what steps can be taken to verify their
equivalency?

Analyzing Alex'’s Expression

Alex wrote \( 3(2x + 4) \). This is a factored expression, representing the
product of 3 and the binomial \( 2x + 4 \). To understand its value better,
we can apply the distributive property:

\ [
3(2x + 4) = 3 \times 2x + 3 \times 4 = 6x + 12

\]

Thus, Alex’s expression simplifies to \( 6x + 12 \).

Key Point: Alex’'s expression is in factored form, which is often used to
identify common factors or prepare for factoring.

Analyzing Beth’s Expression

Beth wrote \( 6x + 12 \). This expression is already expanded and simplified.
It can be factored to see if it matches the form of Alex’s expression:

\ [
6x + 12 = 6(x + 2)

\1]

While Beth’s expression is in expanded form, it can be factored to reveal its
structure. It’s also worth noting that the original form of Beth’s expression
closely resembles Alex’'s simplified version from above.

Observation: Beth’s expression, when factored, becomes \( 6(x + 2) \), which

is not identical to Alex’s factored form \( 3(2x + 4) \), but algebraically,
they represent the same quantity once simplified.

Analyzing Carlos’s Expression

Carlos wrote \( 2(3x + 6) \). Using the distributive property:



\ [
2(3x + 6) = 2 \times 3x + 2 \times 6 = 6x + 12

\1]

Once expanded, Carlos’'s expression simplifies to \( 6x + 12 \), identical to
Beth’'s expanded form and Alex’'s simplified form.

Key Point: Carlos’s expression is in factored form, similar to Alex’'s, but
with a different factorization.

Comparing the Expressions for Equivalence

Having simplified each expression, we can now compare:

- Alex’s simplified form: \( 6x + 12 \)
- Beth’s simplified form (after factoring): \( 6(x + 2) \)
- Carlos’s simplified form: \( 6x + 12 \)

From the above, we observe:

- Alex’'s expression simplifies directly to \( 6x + 12 \).

- Beth’s expression, when factored, becomes \( 6(x + 2) \). Since \( 6(x + 2)
= 6x + 12 \), Beth’'s expression is equivalent to Alex’s.

- Carlos’s expression simplifies to \( 6x + 12 \), identical to Alex's.

Conclusion: All three expressions, despite their different forms, are
mathematically equivalent because they simplify to the same algebraic
expression \( 6x + 12 \).

Understanding the Significance of Equivalent
Expressions

Recognizing equivalent expressions is a vital skill in algebra because:

- It allows for flexible manipulation of equations to solve for variables
more efficiently.

- It helps in factoring expressions, which is essential for solving quadratic
equations or simplifying rational expressions.

- It deepens understanding of algebraic properties and their applications.

In this scenario, the students demonstrated different approaches to
expressing the same quantity—Alex used factored form, Beth expanded and then
factored, and Carlos directly factored. These varied methods showcase the
versatility of algebra and the importance of simplifying expressions to their
most recognizable form.



Implications for Classroom Learning and
Assessment

Through exercises like these, educators can assess students’ understanding of
key algebraic concepts:

- Ability to simplify: Can students reduce expressions to their simplest
form?

- Recognition of equivalency: Do students see that different forms can
represent the same value?

- Application of properties: Are students correctly applying distributive,
associative, and commutative laws?

In practical terms, this activity fosters critical thinking and reinforces
the idea that algebra often involves transforming expressions without
changing their value.

Extended Applications and Practice

To deepen understanding, students can be encouraged to:

- Write their own expressions in different forms and verify equivalency.
- Use substitution methods by plugging in specific values for \( x \) to
confirm that expressions produce the same result.

- Explore more complex expressions involving quadratic or higher-degree
polynomials.

Such exercises build confidence and proficiency in algebraic manipulation,
which are foundational for advanced mathematics and problem-solving.

Summary and Final Thoughts

In summary, the exercise involving Alex, Beth, and Carlos illustrates an
essential algebraic principle: different expressions can be equivalent even
if they look different initially. By applying basic properties and
simplification techniques, all three students wrote expressions that, in
essence, represented the same algebraic quantity.

Key takeaway: Recognizing and verifying equivalent expressions is a critical
skill in algebra. It enables students to manipulate and understand
mathematical relationships with flexibility and confidence. As demonstrated
through this example, whether an expression is factored, expanded, or
simplified, what ultimately matters is the underlying value they represent.

In the broader context of mathematics education, exercises like these serve



as building blocks for more complex problem-solving and analytical skills,
preparing students for future academic challenges and real-world applications
where algebraic reasoning is vital.
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