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When tackling complex algebraic expressions such as 3bc - 4ad + 6ac - 2bd, creating an effective
rubric can significantly aid both educators and students in understanding and evaluating the problem-
solving process. Developing a clear rubric not only streamlines assessment but also clarifies the
expectations for students, guiding them toward correct factoring techniques and logical reasoning. In
this article, we will explore how to approach factoring this particular expression, the steps involved, and

how to create a comprehensive rubric to evaluate students’ solutions effectively.

Understanding the Expression: 3bc - 4ad + 6ac - 2bd

Before delving into factoring techniques, it’s essential to analyze the structure of the expression:

- The expression contains four terms: 3bc, -4ad, 6ac, -2bd.
- Each term is a product of two variables, with coefficients.
- The variables involved are a, b, ¢, and d.

- The signs of the terms alternate, indicating potential for grouping or common factors.

Understanding the pattern and relationships between terms can help determine the most efficient

factoring method, such as grouping or factoring out common factors.



Strategies for Factoring the Expression

When approaching an expression like this, several strategies can be employed:

1. Look for Common Factors

- Check if any common factors exist across all terms.
- In this case, the coefficients are 3, -4, 6, -2, and the variables are pairs.

- Since there is no common numerical factor for all four terms, consider grouping or factoring by pairs.

2. Grouping Terms

- Group the terms into pairs that share common factors:
- (3bc + 6ac)
- (-4ad - 2bd)

- Then factor each group separately.

3. Factoring Each Group

- For (3bc + 6ac):

- Common factor: 3c

- Factored form: 3c(b + 2a)
- For (-4ad - 2bd):

- Common factor: -2d

- Factored form: -2d(2a + b)

4. Recognize the Common Binomial Pattern

- Notice that the binomials (b + 2a) and (2a + b) are similar, but in reverse order.



- Since addition is commutative, (b + 2a) and (2a + b) are equivalent.

- This suggests the entire expression can be factored further.

Step-by-Step Factoring Process

To systematically factor the expression, follow these steps:

Step 1: Group the terms

- Group as: (3bc + 6ac) + (-4ad - 2bd)

Step 2: Factor each group

- First group: 3c(b + 2a)
- Second group: -2d(2a + b)

Step 3: Recognize the common binomial factor

- Since (b + 2a) and (2a + b) are the same (by commutativity), rewrite to match:

- (b +2a) = (2a + b)

Step 4: Factor out the common binomial

- The expression becomes:
- 3c(b + 2a) - 2d(b + 2a)

- Now, factor out (b + 2a):



- (b + 2a)(3c - 2d)
Final factored form:

\[
(b+2a)(3c-2d)
\]

Creating a Rubric for This Math Question

Designing an effective rubric helps educators assess students’ understanding and procedural skills

accurately. Here is a suggested rubric tailored for evaluating solutions to the factoring problem:

Criteria for the Rubric

| Criteria | Excellent (4 points) | Proficient (3 points) | Basic (2 points) | Needs Improvement (1 point) |

Points |

| Identification of Grouping Strategy | Correctly identifies the grouping approach and justifies it |

Identifies grouping but provides limited reasoning | Attempts grouping but with errors | Does not
attempt grouping or strategy is incorrect | /4 |

| Factoring of Each Group | Correctly factors each group entirely and accurately | Mostly correct
factoring with minor errors | Partially correct factoring, some errors | Incorrect or no factoring of groups
| /4|

| Recognition of Common Binomial Factor | Clearly recognizes and applies the common binomial factor

| Recognizes the common binomial with some hesitation | Recognizes the binomial but makes errors |



Fails to recognize or apply the binomial | /4 |

| Final Factored Expression | Provides the fully factored form correctly | Provides a mostly correct
factored form with minor mistakes | Partially correct final factored form | Incorrect or incomplete
factored form | /4 |

| Mathematical Reasoning and Justification | Demonstrates clear reasoning at each step and justifies
decisions | Shows reasoning but with some gaps | Minimal reasoning, some steps unclear | Lacks
reasoning or justification | /4 |

| Presentation and Clarity | Work is neat, organized, and easy to follow | Work is organized with minor

lapses | Some disorganization or unclear steps | Work is unclear or difficult to follow | /4 |

Total Score: /24

Tips for Teaching Factoring Using Rubrics

1. Emphasize Multiple Strategies

- Encourage students to explore different methods such as grouping, factoring by common factors, or

using algebraic identities.

2. Highlight Clear Reasoning

- Stress the importance of explaining each step, which helps in creating a comprehensive rubric.

3. Use Rubrics for Formative Assessment

- Provide students with rubrics before assessments to set clear expectations.



4. Offer Feedback Based on Rubric Criteria

- Use the rubric to give targeted feedback, helping students improve specific skills.

Conclusion

Factoring complex algebraic expressions like 3bc - 4ad + 6ac - 2bd requires strategic approaches
such as grouping and recognizing common binomials. Creating a detailed rubric tailored to these steps
ensures fair and constructive assessment, guiding students toward mastery of factoring techniques. By
systematically analyzing the expression and employing a comprehensive rubric, educators can

enhance students’ algebraic skills and deepen their understanding of polynomial factoring.

Remember: Practice makes perfect. Encourage students to work through similar problems, utilize clear
reasoning, and understand the underlying concepts behind factoring. With the right strategies and

evaluation tools, mastering algebraic expressions becomes an achievable goal for all learners.

Frequently Asked Questions

What is the first step to factor the expression 3bc - 4ad + 6ac -

2bd?

The first step is to look for common factors in pairs of terms or to rearrange the terms to identify

common factors among them.

Can the expression 3bc - 4ad + 6ac - 2bd be grouped for factoring?

Yes, you can group the terms as (3bc - 2bd) + (6ac - 4ad) to factor common factors from each group.



What are the common factors in the grouped terms of the expression?

In the first group, 3b(c - d); in the second, 2a(3c - 2d). However, since the binomials are different,

further factoring or rearrangement is needed.

Is there a common binomial factor in the expression 3bc - 4ad + 6ac
- 2bd?

No, the binomials differ (c - d vs. 3c - 2d), so the expression cannot be factored as a common

binomial directly. Alternative methods like factoring by grouping or rearrangement may be needed.

How can | create a rubric for grading the solution to this factorization
problem?

The rubric should assess understanding of factoring by grouping, identifying common factors, proper
rearrangement of terms, and correctness of the final factored form, with clear criteria and point

distribution.

What are key criteria to include in a rubric for this factoring problem?

Criteria include: correct grouping of terms, identification of common factors, accurate factoring of each

group, final simplified factored form, and clarity of solution process.

Additional Resources

Factorization: Unlocking the Mysteries of Algebraic Expressions

When delving into the world of algebra, one of the fundamental skills students and enthusiasts alike

must master is factoring. Factoring allows us to simplify complex expressions, solve equations more



efficiently, and gain a deeper understanding of the relationships between algebraic terms. Today, we’ll

explore a specific example: factor the expression 3bc - 4ad + 6ac - 2bd.

As we unpack this expression, we'll not only identify the step-by-step approach to factorization but also
craft a comprehensive rubric to evaluate solutions—mirroring the meticulous standards of a product
review or expert analysis. This article aims to be your definitive guide to factoring this expression, with

detailed explanations and strategies suitable for learners at various levels.

Understanding the Expression

Before jumping into the factorization process, it’s essential to understand the structure of the

expression:

Expression: 3bc - 4ad + 6ac - 2bd

Let’s analyze its components:

- It contains four terms

- Variables involved are a, b, c, d

- Coefficients are numerical values: 3, -4, 6, -2

- The terms are products of two variables each

Goal: To factor this expression completely, meaning to express it as a product of simpler polynomials

or monomials.



Step-by-Step Approach to Factoring

The process to factor such an expression involves several strategic steps. Here’s a detailed

breakdown:

1. Group Like Terms

Identify pairs of terms that can be grouped based on common factors.

- Group 1: 3bc + 6ac
- Group 2: 4ad - 2bd

This grouping is guided by the idea of pairing terms that share common variables or coefficients.

2. Factor Out the Greatest Common Factor (GCF) from Each Group

Analyze each group separately:
- Group 1: 3bc + 6ac

- Both terms contain 'c'

- GCF of coefficients: 3

- Common variables: ¢

Factoring out 3c:

3c(b + 2a)



- Group 2: -4ad - 2bd

- Both terms contain 'd'
- Coefficients: -4 and -2
- GCF of coefficients: -2
- Common variable: d
Factoring out -2d:

-2d(2a + b)

Note: The order within parentheses can be rearranged, but for clarity, we keep the original order.

3. Recognize and Rewrite the Expression

Now, the original expression can be rewritten as:

3c(b + 2a) - 2d(2a + b)

Notice that (b + 2a) and (2a + b) are similar but with terms in different order.

4. Factor by Recognizing a Common Binomial Pattern

Since (b + 2a) and (2a + b) are similar, check whether they are equivalent or can be expressed as a

common binomial;

- (b + 23a)



- (2a + b)

These are interchangeable because addition is commutative, so:

(b +2a) = (2a + b)

Thus, both share the same binomial.

Rewriting the expression:

3c(b + 2a) - 2d(b + 2a)

Now, factor out the common binomial (b + 2a):

(b + 2a)(3c - 2d)

Final Factored Form

The fully factored expression is:

(b + 2a)(3c - 2d)

This concise product reveals the underlying structure of the original algebraic expression,

demonstrating the power of grouping, GCF extraction, and recognizing common binomials.



Creating an Expert Rubric for This Factoring Problem

To ensure clarity, accuracy, and depth in evaluating solutions, constructing a detailed rubric is
essential. Such a rubric acts as a standards-based guide, similar to quality assurance in product

reviews. Below, we outline a comprehensive rubric tailored for this problem.

Rubric Categories & Criteria

| Category | Excellent (4 points) | Proficient (3 points) | Basic (2 points) | Needs Improvement (1 point)

| Points Possible |

| Understanding of Expression Structure | Demonstrates thorough understanding of terms, variables,
and coefficients; identifies all key features accurately | Shows good understanding; identifies most
features correctly | Some understanding; misses minor details or makes minor errors | Limited
understanding; significant errors or misconceptions present | 4 |

| Grouping & GCF Extraction | Correctly groups terms and accurately extracts GCFs for all groups;
explains reasoning clearly | Correctly groups terms and extracts GCFs with minor omissions or errors |
Attempts grouping and GCF extraction but with some inaccuracies | Incorrect or incomplete grouping
and GCF extraction; lacks explanation | 4 |

| Recognition of Common Binomial Factors | Recognizes and correctly identifies common binomials;
explains the reasoning explicitly | Recognizes common binomials with minor oversight or explanation
gaps | Recognizes binomials but with errors or unclear reasoning | Fails to identify the correct common
binomial or misunderstanding evident | 4 |

| Final Factored Form & Simplification | Presents a fully simplified, correct factored form; verifies
correctness | Correct factored form with minor verification lapses | Partially correct factorization; some

parts incomplete | Incorrect or incomplete factorization; lacks verification | 4 |



| Clarity & Explanation | Provides clear, step-by-step explanations; uses proper mathematical language;
logical flow | Explanations are generally clear with minor lapses; mostly logical flow | Explanations are

somewhat unclear or disorganized | Explanations are confusing or missing critical steps | 4 |
Total Possible Points: 20

Note: Solutions earning full points in each category demonstrate comprehensive understanding,

meticulous reasoning, and clear communication—hallmarks of expert-level problem-solving.

Additional Tips for Effective Factoring

- Always look for common factors before attempting more complex methods.

- Group terms strategically to reveal shared factors.

- Check for binomial or trinomial patterns once common factors are extracted.

- Confirm your factored form by expanding it back to the original expression.

- Practice recognizing patterns, such as difference of squares, perfect squares, and sum/difference of

cubes, where applicable.

Conclusion

Factoring algebraic expressions like 3bc - 4ad + 6ac - 2bd is a skill that combines strategic grouping,
GCF extraction, and pattern recognition. By methodically applying these steps, students can simplify

complex expressions and deepen their algebraic understanding.



Furthermore, creating a detailed rubric ensures that solutions are evaluated consistently and fairly,
emphasizing accuracy, clarity, and reasoning. Whether you're a student aiming to master factoring or

an educator designing assessments, understanding both the process and the standards is essential.

Through this comprehensive exploration, you now have the tools to confidently factor this expression
and appreciate the nuanced skills involved—turning a seemingly intricate problem into a

straightforward, elegant factorization.
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