


In this station rotation lesson, students will engage in a series of independent activities designed to deepen
their understanding of rational exponents and their properties. Each station is crafted to stand alone, allowing
students to explore different facets of the topic without relying on prior stations. This approach ensures that all
students can fully engage with and benefit from each activity regardless of their starting point.

Flow and Process:

The lesson will begin with a brief overview of rational exponents, setting the stage for the hands-on exploration
to follow. Students will then rotate through three distinct stations, each lasting approximately 15 minutes.
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Transitions between stations will be smooth and clearly directed, with visual cues and concise instructions to
n ro uc lon ensure that students can easily move from one activity to the next. The pace of the lesson is designed to keep
students actively engaged while providing sufficient time for thorough exploration and understanding.
« Station 1 - Understanding Rational Exponents: Students will explore the concept of rational exponents

and their relationship to radicals. Activities at this station will include interactive exercises that reinforce the
idea that exponentiation and radical operations are inverse processes.

« Station 2 - Simplifying Expressions: Students will focus on simplifying expressions involving exponents
and radicals at this station. Through various problems, they will practice applying the properties of
exponents to reduce expressions to their simplest form, including managing radicals and exponents within
the same expression.

» Station 3 — Solving Equations: Students will tackle equations involving exponents and radicals. This
station will provide opportunities to apply algebraic principles and properties of exponents and radicals to
find all possible solutions, including those resulting in irrational or complex numbers, where applicable.

Learning Objective and Standard:

This lesson aligns with the Common Core State Standards for Mathematics, specifically standard HSN-RN.A.2,
which focuses on rewriting expressions involving radicals and rational exponents using the properties of
exponents. The learning objective is for students to independently master rational exponents and their
properties, understand the relationship between exponents and radicals, simplify expressions involving these
concepts, and solve related equations.




Objective

Station 1 - Understanding Rational Exponents:
Objective: Students will demonstrate the ability to explain the rationale behind extending integer exponent rules to rational
exponents, using interactive examples to explore the relationship between exponents and radicals.

Station 2 - Simplifying Expressions:
Objective: Students will apply the properties of exponents to simplify expressions, including those with both exponents and
radicals and will accurately present expressions in their simplest equivalent form.

Station 3 - Solving Equations:
Objective: Students will solve equations involving exponents and radicals, applying algebraic principles and properties to
find all possible solutions and demonstrating an understanding of how to handle irrational or complex solutions where
applicable.

Standard: HSN-RN.A.2. - Rewrite expressions involving radicals and rational exponents using the properties of exponents.




DIFFERENTIATION

The three focus students, ER (English Language Learner), JB (Student with
Autism), and AS (Bilingual Student with Chronic Absenteeism), each have

unique needs that must be considered in the design of each station. Here's how
each station can support their needs:

Focus Student 1: ER

Focus Student 2: JB

Focus Student 3: AS

Station 1: Provide bilingual instructions
and resources, use visual aids and
manipulatives to illustrate concepts, and
pair ER with a bilingual peer for
collaborative learning.

Station 2: Offer vocabulary support in
both English and Spanish, use real-world
examples that are culturally relevant, and
provide step-by-step guides for solving
problems.

Station 3: Use Wolfram Alpha to provide
step-by-step solutions visually, encourage
ER to explain his thought process in his
native language, and provide clear and
concise feedback.

Station 1: Ensure a structured and
predictable learning environment, provide
clear and concise instructions, and allow
JB to use headphones if the environment
becomes overwhelming.

Station 2: Offer a choice of digital or
paper-based activities to accommodate
JB's preferences, provide visual aids and
step-by-step guides, and allow for breaks
as needed.

Station 3: Use Wolfram Alpha to provide
visual representations of solutions,
provide a quiet space for JB to work, and
offer positive reinforcement to encourage
engagement.

Station 1: Provide instructions and
resources in both English and her native
language, use color-coded materials to
aid in understanding, and allow AS to
work independently.

Station 2: Offer a variety of problem-
solving activities to cater to AS's
strengths, provide opportunities for peer
collaboration, and ensure that feedback is
constructive and supportive.

Station 3: Encourage AS to use Wolfram
Alpha to explore equations in a self-
guided manner, provide opportunities for
her to ask questions and seek
clarification, and offer praise for effort and
engagement.







Students will be
able to accurately
apply the order of
operations,
including the use
of exponents and
radicals, to
evaluate
algebraic
expressions and
graph them using
Desmos,
demonstrating a
deeper
understanding of
the mathematical
concepts
involved.

STATION 1

Understanding Rational Exponents

At Station 1, students willbe tasked to "synthesize "their understanding ofexponents
and radicals by using Desmos to create and interpret graphicalrepresentations of
these mathematical concepts. Synthesis involves combining various elements to form
a coherent whole, which in this context means integrating their knowledge of
exponents and radicals into a visual format that can be analyzed and understood.

Student Actions::

Create a Graph:Students willuse Desmos to graph exponential functions and
radical expressions, manipulating the variables to see the effects on the graph.
Interpret the Data: After creating the graphs,students willanalyze the effects of
different exponents and radicals on the shape and position ofthe graph.

Apply Real-World Scenarios: They will then apply this understanding to solve a
real-world problem,demonstrating how exponents and radicals might be used in
a practical situation.

Reflect and Explain: Students willreflect on their process and explain their
understanding and findings either through a written summary,an oral
explanation, or a peer teaching session within Desmos.

Evidence of Accomplishment:

Completed Desmos Activity: A fully completed Desmos activity with correct graphs
and adjustments thatreflect an understanding ofhow exponents and radicals
affect functions.

Analysis Submission: A written, audio, or video analysis of the graphed functions,
showing a deep understanding ofthe concepts.

Real-World Problem Solution: Acorrect solution to the applied problem with an
explanation of how they used their knowledge of exponents and radicals to solve
it

Reflective Response: Athoughtful reflection that demonstrates synthesis by
connecting the mathematical concepts with their graphical representations and
real-world applications.

Monitoring and Guiding:Iwill circulate around the station,
observing students as they work on the Desmos activity. Il look for
signs of understanding and areas where students might struggle.

Praise Feedback: When Iobserve a student correctly applying the
order of operations to evaluate expressions with exponents and
radicals, Iwillprovide praise feedback.

Coaching Feedback:IfInotice a student making a mistake or
struggling with a concept, Il provide coaching feedback. For
example, 'IB,Isee you're having some trouble with this graph.
Remember, we need to apply the order of operations step by step.
Let's try breaking down the expression together."

Questioning: To deepen understanding and encourage critical
thinking, I'll ask probing questions”

Adapting the Activity: Imay need to adapt the Desmos activity based
on student performance in real-time. For instance, if Inotice several
students struggling with the same concept, Imight pause the activity
and provide a mini-lesson or additional examples to clarify the
concept.

Providing Immediate Feedback: Using the Desmos platform,Ican
provide immediate feedback on student work. This willbe especially
useful for ER, who may benefit from quick, visualcorrections to his
graph.

Encouraging Peer Collaboration:Illencourage students to work
together and learn from each other.

By providing timely, actionable feedback and support,laim to help
students progress toward mastery of evaluating expressions with
exponents and radicals using the order ofoperations.



https://www.desmos.com/




STATION 2

Simplifying Expressions with Exponents and Radicals

The outcome for
Station 2 is for
students to simplify
expressions with
exponents and
radicals,
demonstrating their
understanding by
correctly solving
various problems on
the IXL platform.

This outcome
supports the overall
lesson’s learning
objective of
mastering the
evaluation and
simplification of
algebraic
expressions using the
order of operations
and exponent rules.

In Station 2,students willengage in a series ofactions to deepen their
understanding of simplifying expressions with exponents and radicals using
IXL.

Student Actions:

¢ Analyze and Practice:  Students willuse the IXL platform to analyze and
practice simplifying expressions with exponents and radicals. They will
select problems of varying difficulty levels to challenge their
understanding.
Reflect: After completing their practice, students will write a reflection on
their learning experience, identifying areas where they excelled and areas
where theyneed further improvement.
Discuss: Students willengage in peer discussions to share their strategies
and challenges,allowing them to learn from each other.

Evidence of Accomplishment:

¢ IXL Progress Report: The digital platform will provide a progress report
showing the number of problems attempted, the success rate,and areas
of strength and weakness. This report will serve as evidence of their
practice and understanding.
Written Reflection:  The students' written reflections willdemonstrate their
ability to evaluate their own learning and identify specific areas for further
study.
Peer Discussion Feedback: Feedback from peer discussions will provide
additionalevidence ofstudents'understanding and ability to
communicate their mathematicalreasoning.

Monitoring Progress: Iwill actively monitor students'progress on
the IXLplatform,paying close attention to their success rates and
the types of errors they make. This will allow me to identify students
needing additionalsupportorchallenges.

Providing Feedback: I will provide individualized feedback to each
studentbased on their performance. For example, I will offer
targeted advice,such as "Remember to apply the exponentrules
correctly when simplifying expressions.Let's review these rules
together."

Praising Effort and Improvement: Iwill praise students for their
efforts and improvements,regardless of their initialskill level. For
example,'Great job persevering with those challenging problems!
Your hard work is paying o ff."

Coaching Feedback: I will provide specific,actionable feedback for
students who need further coaching.For example, 'Tnoticed you're
having trouble with negative exponents.Lets review some examples
together and practice turning them into positive exponents."

Facilitating Peer Discussions: During peer discussions, [ will
facilitate the conversation to ensure thatit remains focused and
productive.Iwillencourage students to share their strategies and
listen to others'approaches.

Time -Bound Feedback: Iwill ensure that feedbackis provided within
the station time so thatstudents can immediatelyapply it to their
work. This timely feedback will help them adjust and improve their
understanding before moving on to the next station.



https://www.ixl.com/




STATION 3

Exploring Exponents and Radicals with Wolfram Alpha

The outcome for
Station 3 is for
students to be able to
apply their knowledge
of exponents and
radicals to solve
equations, using
Wolfram Alpha as a
tool to enhance their
understanding and
verify their solutions.

This outcome supports
the overall lesson
objective of mastering
the evaluation and
simplification of
algebraic expressions
using the order of
operations and
exponent rules and
effectively utilizing
digital tools to aid in
problem -solving.

In th

is station,students willdelve into the properties ofexponents and radicals using

the Wolfram Alpha.They willexplore,apply, verify,and reflect on theirunderstanding of

solvi

ng equations involving these mathematicalconcepts. Through hands-on

exploration,problem-solving,and reflection,students willdeepen their understanding of
exponents and radicals and enhance their mathematical skills.

Expe

Evid

cted Student Actions:

Explore: Students willuse Wolfram Alpha to explore various properties of
exponents and radicals by inputting different equations and analyzing the
solutions provided. This exploration willhelp them understand the underlying
principles and theirapplication in solving equations.

Apply: Students willapply their knowledge by solving equations involving exponents
and radicals manuallyand using Wolfram Alpha.They willcompare the solutions to
ensure accuracy and consistency.

Verify: Using Wolfram Alpha,students will verify their manualsolutions by checking
them against the software's output. This step reinforces the importance ofaccuracy
in mathematicalcalculations.

Reflect: Students willreflect on their learning experience, focusing on how the use of
Wolfram Alpha enhanced their understanding ofexponents and radicals. Theycan
share their reflections through written responses or small group discussions.
Present: Students will present their findings and solutions to the class,showcasing
their ability to solve equations involving exponents and radicals and explaining
how Wolfram Alpha aided their learning process. This presentation can be in the
form ofa written report,a digitalpresentation,oran oralexplanation.

ence of Accomplishment:

Acompleted set ofequations with solutions,both manualand from Wolfram Alpha.
Written reflections or recorded discussions on the learning experience.
Presentations showcasing the understanding ofexponents and radicals and the
use of Wolfram Alpha in solving equations.

Facilitating Exploration: Iwillintroduce students to Wolfram Alpha and
demonstrate howto input equations involving exponents and radicals. Tl
guide them in analyzing the step-by-step solutions provided by the tool.

Monitoring Progress: As students work on solving equations, I will
circulate the room to monitor their progress,observe their problem-
solving strategies,and identify any areas where they may need
additionalsupport.

Praise Feedback: When Iobserve a student correctlyapplying the
properties of exponents and radicals to solve an equation, Iwillprovide
praise feedback,such as "Great job, ER! You've accurately applied the
exponent rules to simplify this expression. Your understanding ofthese
concepts is really showing."

Coaching Feedback:  Tliprovide coaching feedback if Inotice a student
struggling with a particular aspect,such as incorrectlyapplying a
property. For example,'TB,Inoticed you're struggling with negative
exponents. Remember,a negative exponent means we take the reciprocal
ofthe base. Let's try that approach together."

Encouraging Reflection: Iwillprompt students to reflect on their learning
experience with Wolfram Alpha,asking questions like "How did using
Wolfram Alpha help you understand the solution process better?"This
encourages them to think criticallyabout their tools and strategies.

Timely Feedback: Feedback willbe provided during the station time to
ensure students can immediately apply it to their work. For example,ifa
student consistently makes the same mistake,Illaddress it inmediately
to ensure clarity.

Facilitating Presentations: At the end ofthe station, Il facilitate student
presentations where they share their solutions and reflections. This
provides an opportunity for peer learning and allows me to give
feedback on their presentation and understanding ofthe content.



https://www.wolframalpha.com/

Next Steps Based on Student Mastery

High Mastery: Students who demonstrate a high level of mastery at each station can
be given more challenging problems to solve, including real-world applications of
rational exponents and equations. They can also be encouraged to explore further
topics in algebra or start a small project related to the lesson's content. For example,
they could research and present the practical applications of exponents in science
and engineering.

Moderate Mastery: Students with moderate mastery should be given additional
practice problems reinforcing the concepts learned in each station. They can also
work in small groups to discuss and solve problems collaboratively, which can help
deepen their understanding. For example, they could participate in a peer-led review
session where they explain the concepts to each other.

Low Mastery: Students who show low mastery will need targeted remediation. This
could include one-on-one tutoring, additional practice with step-by-step guidance, or
the use of interactive online resources to reinforce concepts. For example, they
could be assigned specific tutorials on Khan Academy or other educational platforms
that focus on the areas where they need improvement.

.‘




In this lesson, students engaged in three stations designed to deepen their
understanding of evaluating expressions with rational exponents and solving
equations. At Station 1, students explored the concept of rational exponents
and their properties. This activity laid the foundation for simplifying
expressions with rational exponents at Station 2. Station 3 focused on
applying these concepts to solve equations using Wolfram Alpha, allowing
students to use technology to aid their learning.

Throughout the lesson, students were encouraged to engage with the
material through various means of expression and engagement, catering to
diverse learning preferences and needs. The lesson was structured to support
all students, including those with specific learning needs, such as English
Language Learners and students with an IEP or 504 Plan.

The closure of the lesson involves assessing students’ mastery of the learning
objectives and planning the next steps accordingly. High-performing students
will be challenged with more complex problems, while those needing
additional support will receive targeted remediation. This approach ensures
that all students can progress in their understanding of algebraic concepts.
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