


















Name:                           Date:         Period:       

Unit 1

Lesson

Explore: Patterns 
Found in Nature
What mathematical patterns can be seen 
in nature?

Warm-Up 
Here are several images from nature.

  

  

1.  Discuss: What do you notice? What do you wonder?
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Algebra 1 Unit 1 Explore Warm-Up

Responses vary. 
• I notice that there seems to be repetition in each image.
• I notice that some of the images are of plants.
• I notice that the images are all very colorful.
• I wonder what the name is for each type of pattern.
• I wonder what is the best way to describe each image.
• I wonder if the patterns can be represented in a mathematical way.

Growth and Decay    Building Toward F–BF.1.a, SMP.6, SMP.7

 ELD.PI.9–10.1.Em, Ex, Br

Launch  
To generate excitement, consider asking, “What 
is your favorite kind of pattern and why?”

Display the four nature images.

Use the Notice and Wonder routine to promote 
curiosity and help students make sense of the 
given images.

MLR8: Discussion Supports Provide sentence 
frames to help students explain what they 
notice and wonder about the nature images.
• “I notice…”
• “I wonder…”
• “In this image I see…”
• “All of the images…”

Connect 
Invite students to share what they notice and 
wonder about the images.

Math Identity and Community Consider 
celebrating variety and creativity in what 
students notice and wonder, including things 
that surprised you or that you think other 
students may not have noticed.

Consider asking, 
•   “How do you think these patterns can be represented 

mathematically?
•   “What other patterns do you know of that can be 

found in nature?”
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Purpose: Students use the Notice and Wonder routine to explore and compare 
different patterns found in nature.

Presentation Screen
1

 Pairs |   5 min 

Warm-Up  Explore

Warm-Up

Algebra 1 Unit 1 Explore Warm-Up6

 ELD.PI.9–10.1.Em, Ex, Br
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Name:                             Date:        Period:        

Activity

A Natural Pattern

Algebra 1 Unit 1 Explore Activity
4

When a tree begins to grow, it starts o�  with a single trunk that eventually splits into two separate 
branches: a main branch and a smaller branch. While the smaller branch is maturing, the main 
branch will split into two branches. Once the smaller branch has grown enough, it will also split 
into two branches. This process continues and results in the pattern shown.

Level

2. Complete the table by determining the number of branches at each level on the tree. Then 
determine how many branches the tree is gaining each time the level increases.

Level 1 2 3 4 5 6 7 8

Number of 
Branches

3. What pattern do you notice between the branches of the tree? How did you determine 
this pattern?

The number of branches at the di� erent levels of the tree are part of a famous pattern of 
numbers known as the Fibonacci sequence.

1 1 2 3 5 8 13 21

+ 0 + 1 + 1 + 2 + 3 + 5 + 8      

Responses vary.

• The number of branches for any level is the sum of the number of branches from the previous 
two levels.

• The di� erence between the current number of branches at a level and the number of branches 
at the previous level is equal to the number of branches from two levels ago.

• I found this pattern by noticing repeated numbers that start with level 3. The number of 
branches the tree gained is equal to the number of branches from two levels ago.

 ELD.PI.9–10.12a.Em, Ex, Br

Launch  
Distribute coloring tools for students to use with 
Problem 4.

Consider presenting these words using contexts, 
visuals, and/or gestures to provide all students 
with greater access to these words: branches,  
pine cone.

Display Screen 2 and consider asking, “What is 
happening to the tree as the level increases?”

Monitor 

Accessibility: Visual-Spatial Processing 
Eliminate extraneous visual stimuli by having 
students use paper or their hands to cover 
the levels they are not focusing on to increase 
access to Problem 2.

Di�erentiation (Problem 3)

Look for students who: Respond to Student Thinking

Need support getting 
started. 

Support Consider asking,  
 “What do you notice about the 
number of branches being 
added each time? Where do you 
think each number comes from?”

Think the number of 
branches is increasing 
by consecutive numbers 
starting at level 3. 

Support Encourage them to 
look for a pattern or rule that 
works for all consecutive levels. 
Consider asking, “How is this 
di�erent from what is happening 
between levels 1–3?” 

Accurately identify the 
pattern shown. 

Strengthen Invite them to 
describe the pattern with 
mathematical precision.

Multilingual/English Learners Provide a word 
bank to support students in expressing their ideas 
with words such as: difference, equal, previous, 
sum, etc. (Writing)

Display Screen 3. 

Pause when most students have completed 
Problem 3. Invite students to share the pattern 
they identi�ed and use the sketch tool to show 
their thinking. 

Consider sharing that the Fibonacci sequence 
is important to scientists, artists, and musicians 
because it can be seen and applied to animal 
populations, proportions and object placement 
in art, and music scales.

————————————————— Activity continued 
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Activity A Natural Pattern 
Purpose: Students analyze patterns found in nature to discover the Fibonacci sequence 
and investigate how the sequence can be seen in pine cones and an aloe plant.

 Pairs |  30 min

Presentation Screens
2–3, 4–6 Short on time? Consider completing Problem 4 as a class.

Explore

Activity 
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Name:                             Date:        Period:        

Activity

A Natural Pattern (continued)

Algebra 1 Unit 1 Explore Activity  
5

The Fibonacci sequence can also be seen in spiral patterns that occur in nature. 

4. Determine how many clockwise and counterclockwise spirals the pine cone has. Sketch on 
the images if it helps with your thinking. 

Clockwise Counterclockwise

The pine cone has  13  clockwise spirals. The pine cone has  8 counterclockwise spirals.

5. What do you notice about the number of clockwise and counterclockwise spirals?

A geometric representation of the Fibonacci sequence is shown on top of a spiral aloe plant. It is 
created using squares and can be used to make 
a spiral that is often seen in nature.

6. Complete the image by determining the side 
length of each square.

7.  Discuss: How is the geometric 
representation and the spiral created? 
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Responses vary. They are consecutive Fibonacci numbers.

Responses vary. The representation is created 
by starting with 2 squares that have a side 
length of 1 unit and building more squares 
off  of each other. As the squares get bigger, 
the side lengths follow consecutive Fibonacci 
numbers. The spiral is made by drawing curves 
between opposite vertices in the squares.

Responses shown in image.

 ELD.PI.9–10.5.Em, Ex, Br

Monitor  

Note: It is okay if students have a di�cult time 
identifying the spirals in the pine cones. Consider 
using the sketch tool on Screen 4 to draw the 
spirals with students.

Invite students to use coloring tools to sketch the 
clockwise and counterclockwise spirals on the 
pine cones.

Listen for student ideas to highlight during the 
Connect.

Di
erentiation (Problems 6–7)

Look for students who: Respond to Student Thinking

Need support getting 
started. (Problem 6) 

Support Consider asking,  
 “What do you notice about 
the completed parts of the 
image? How can you use the 
given side lengths to �nd the 
missing side lengths?” 

Use the structure seen 
in the image and the 
properties of squares to 
determine the missing side 
lengths. (Problem 6)

Strengthen Invite them to 
think about how they would 
share their thinking clearly 
and precisely during the 
Connect. 

Can only describe how 
the squares build o� of 
each other. (Problem 7)

Strengthen Encourage 
students to look at each 
square one at a time. 
Consider asking, “What do 
you notice about the curve 
when the square has a side 
length of 1? A side length of 
2? A side length of 3? etc.” 

Connect  

Play the animation. 

Consider asking:
•   “How can the Fibonacci numbers show up in nature?”
•   “What other plants or parts of a plant would you like 

to explore to see if they have a connection to the 
Fibonacci sequence?”

Invite students to share their strategies for 
completing the image in Problem 6 and their 
responses to Problem 7.

Math Identity and Community Consider 
celebrating students who persisted through struggle. 
Invite them to share what helped them persist.

To surface the Key Takeaway, consider asking,  
 “What is most interesting about the Fibonacci 
sequence?”
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  Key Takeaway: Some patterns, such as 
the Fibonacci sequence, have multiple 
relationships that can be explored, and 
patterns can be represented in various 
ways, such as visually and in tables. 
In this unit, students will learn how to 
describe di�erent types of patterns and 
use equations to represent them.

 Short on time? Consider completing Problem 4 as a class.

Activity A Natural Pattern (continued)

Purpose: Students analyze patterns found in nature to discover the Fibonacci sequence 
and investigate how the sequence can be seen in pine cones and an aloe plant.

 Pairs |   30 min

Presentation Screens
2–3, 4–6

Explore

Activity
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Name:                             Date:        Period:        

Activity

Building Math Habits of Mind

Algebra 1 Unit 1 Explore Activity
6

 Discuss: 

• Which of these habits of mind did you strengthen during this activity? 

• How did you use the one(s) you selected?

I can slow down and � rst make sense of 
a challenging problem before trying 
to solve it. 

Not yet Almost I got it!

I can represent real-world problems 
using equations and inequalities and 
interpret their solutions within the 
context of the problem.

Not yet Almost I got it!

I can justify my thinking and ask questions 
to help me understand the thinking 
of others. 

Not yet Almost I got it!

I can apply the math that I know to 
solve real-world problems, making 
assumptions and revising my thinking 
as needed.

Not yet Almost I got it!

I can select an appropriate tool to help 
me solve problems. 

Not yet Almost I got it!

I can communicate my thinking and 
solutions clearly to others. 

Not yet Almost I got it!

I can look for structure or patterns to 
help me solve problems.

Not yet Almost I got it!

I can look for repeated calculations 
and other repeated steps to make 
generalizations. 

Not yet Almost I got it!

Building Math Habits of Mind  

Invite students to pair with a di�erent partner 
than the one they worked with during the activity. 
Read aloud the discussion prompts in the Student 
Edition and invite partners to discuss which habits 
of mind they utilized and strengthened during the 
activity.

Multilingual/English Learners If possible, 
pair students together who speak the same 
primary language and allow them to discuss 
their responses in their primary language. 
Emerging, Expanding, and Bridging sca�olds 
and supports are also available in the Math 
Language Development Resources. (Speaking 
and Listening)

Invite students to share the di�erent habits 
of mind they selected and how they used them 
during the activity.

Listen for explanations that reference using 
structure and communicating precisely.

Consider asking (if these do not come up during 
the discussion):
•   “Did you look for structure when identifying patterns 

related to the Fibonacci sequence? If so, what did you 
look for?”

•   “When discussing patterns with your partner, did you 
try to communicate your thinking clearly? If so, what 
steps did you take?”

Math Identity and Community Invite students 
to share strategies they found helpful and give 
credit to the students who shared them.

7

ELEL

Presentation Screen
7

Explore

Building Math 
Habits of MindBuilding Math Habits of Mind

Purpose: Students discuss the mathematical habits of mind they worked to 
strengthen during the Activity.

 Pairs |   10 min
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Name:                             Date:        Period:        

Activity

Building Math Habits of Mind

Algebra 1 Unit 1 Explore Activity
6

 Discuss: 

• Which of these habits of mind did you strengthen during this activity? 

• How did you use the one(s) you selected?

I can slow down and � rst make sense of 
a challenging problem before trying 
to solve it. 

Not yet Almost I got it!

I can represent real-world problems 
using equations and inequalities and 
interpret their solutions within the 
context of the problem.

Not yet Almost I got it!

I can justify my thinking and ask questions 
to help me understand the thinking 
of others. 

Not yet Almost I got it!

I can apply the math that I know to 
solve real-world problems, making 
assumptions and revising my thinking 
as needed.

Not yet Almost I got it!

I can select an appropriate tool to help 
me solve problems. 

Not yet Almost I got it!

I can communicate my thinking and 
solutions clearly to others. 

Not yet Almost I got it!

I can look for structure or patterns to 
help me solve problems.

Not yet Almost I got it!

I can look for repeated calculations 
and other repeated steps to make 
generalizations. 

Not yet Almost I got it!

Building Math Habits of Mind  

Invite students to pair with a di�erent partner 
than the one they worked with during the activity. 
Read aloud the discussion prompts in the Student 
Edition and invite partners to discuss which habits 
of mind they utilized and strengthened during the 
activity.

Multilingual/English Learners If possible, 
pair students together who speak the same 
primary language and allow them to discuss 
their responses in their primary language. 
Emerging, Expanding, and Bridging sca�olds 
and supports are also available in the Math 
Language Development Resources. (Speaking 
and Listening)

Invite students to share the di�erent habits 
of mind they selected and how they used them 
during the activity.

Listen for explanations that reference using 
structure and communicating precisely.

Consider asking (if these do not come up during 
the discussion):
•   “Did you look for structure when identifying patterns 

related to the Fibonacci sequence? If so, what did you 
look for?”

•   “When discussing patterns with your partner, did you 
try to communicate your thinking clearly? If so, what 
steps did you take?”

Math Identity and Community Invite students 
to share strategies they found helpful and give 
credit to the students who shared them.

7

ELEL

Presentation Screen
7

Explore

Building Math 
Habits of MindBuilding Math Habits of Mind

Purpose: Students discuss the mathematical habits of mind they worked to 
strengthen during the Activity.

 Pairs |   10 min
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Math Language Development

Lesson at a Glance

ELEL    Multilingual / English Learners

 ~ 45 min

Warm-Up 
 Independent |   5 min

Activity 1
 Pairs Sharing a Device |   8 min

Activity 2
 Pairs Sharing a Device |   12 min

Students use the Number Talk routine to surface 
strategies for counting the tiles in a pattern, 
emphasizing that there are many di	erent ways 
to be correct in math class.

Students analyze a pattern and surface 
strategies for predicting the number of tiles 
in di	erent stages of the pattern.

Materials for students using print: scienti�c 
calculators (as needed)

Students use the Think-Pair-Share routine to 
explore a new visual pattern and justify whether 
di	erent strategies will correctly predict the 
number of tiles for a given �gure number. 
MLR8: Discussion Supports

Materials for students using print: scienti�c 
calculators (as needed)

Activity 3
 Independent |   10 min

Synthesis
 Whole Class |   5 min

Show What You Know
 Independent |   5 min

Students use tables and structure to predict 
how many tiles there will be in di	erent stages  
of a new visual pattern. They use their creativity 
to make their own visual patterns. Routine:  
Think-Pair-Share

Materials for students using print: scienti�c 
calculators (as needed)

Students synthesize their understanding of 
di	erent strategies for making predictions 
about visual patterns, including extending 
patterns in tables.

Students demonstrate their understanding 
by predicting the number of tiles that will be 
in a future stage of a visual pattern.

For students using print: Show What You Know 
Sheet

Consider using the sca	olds 
from the Math Language 
Development Resources 
with Activity 3 to support 
math language acquisition 
for your students.

Why digital?

Students receive Responsive Feedback as 
they create their own patterns using a fun and 
delightful interaction.

Lesson # Lesson Title 11

Pacing: Screen 1 Pacing: Screens 2–3 Pacing: Screens 4–6

Pacing: Screens 7–10 Pacing: Screens 12–13Pacing: Screens 11, 14

Algebra 1 Unit 1 Lesson 1 Lesson at a Glance11

1 2-3 4-6

7-10 12-1311, 14

A1
Math Language Development Resources

Algebra 1

Students are provided with sentence 
frames to facilitate productive partner 
discussions. 

Record key words used by students 
during their discussions and model 
how they can use these words and 
sentence frames to create their 
written responses.

Students are invited to use sentence 
frames to assist with partner 
discussions, reference visuals as 
part of their explanations, and 
clarify ideas they hear. Then they are 
invited to work with a partner and 
use sentence frames to create their 
written responses.

Students are invited to use sentence 
frames during their discussions, 
record keywords they hear, and use 
more mathematical vocabulary. 
Students are encouraged to create 
their written responses independently 
and without using sentence frames.

Emerging Expanding Bridging

(SMP.7)

(SMP.7)

(SMP.7)

(SMP.3)

 CA CCSSM: F–BF.1.a, SMP.3, SMP.71
Lesson

Unit 1

Lesson # Lesson Title 10

Visual Patterns
Exploring Patterns 

Let’s explore visual patterns.

Algebra 1 Unit 1 Lesson 1 Visual Patterns10

Building On Building Toward

6.EE.9 F–LE.1.b

CA ELD Standards: ELD.PI.9–10.1,  
ELD.PI.9–10.5, ELD.PI.9–10.11, ELD.PI.9–10.12

Focus on the Big Ideas

  Today’s Goals   Growth and DecayCC3    

1. Goal: Use tables and images to make predictions about a pattern.

2. Language Goal: Describe patterns in a table and in an image.
(Listening, Speaking, and Writing)

 Why? In order to . . .DI  How? Students will . . .SMP  What? While . . .CC

Predict how many tiles are 
in figures. (DI2)

Look for and make use of 
structure in tables and 
images. (SMP.7)

Investigating how 
linear, quadratic, and 
exponential patterns 
grow. (CC3)

Connections and Coherence

Students explore visual patterns by making use of structure in tables 
and images. This lesson also informally introduces linear, quadratic, and 
exponential relationships. However, students don’t need to know the 
definition of these three terms to be successful in this lesson.

  Prior Learning  Generalizing with Multiple RepresentationsCC2

In Grades 6–8, students explored visual patterns and wrote expressions  
to describe relationships. They used tables to organize information and  
described where where parts of an expression could be seen in a pattern. 

  Future Learning  Model with FunctionsCC1   Growth and DecayCC3

In Lessons 2–5, students will explore sequences with constant differences 
and constant ratios.

Today’s Big Ideas

Growth & DecayGrowth & Decay

Integrating Rigor in Student Thinking

•   Students develop conceptual understanding as they make sense of the 
relationships seen in visual patterns and use strategies for problem-solving 
and computation to determine how many tiles will be in a particular figure.

 CA CCSSM
Addressing

F–BF.1.a
Determine an explicit expression, a recursive 
process, or steps for calculation from a context.

Mathematical Practices: SMP.3, SMP.7

(SMP.7)















Students using print

Synthesis

Summary 1.01

When you’re trying to visualize how a pattern will grow, it helps to have a toolbox of 
di� erent strategies.

Here are the � rst three � gures in a pattern and a table 
showing the number of tiles at each stage. You could 
determine how many tiles there will be in Figure 7 by:

• Drawing the next four � gures and adding a row of 3 each time. 

• Continuing the table, increasing the number 
of tiles by 3 in each new row.

• Noticing that the number of tiles is 3 times 
the � gure number, plus 2, and then calculating 
the tiles for Figure 7.

 Discuss: What is at least one strategy for determining the number of tiles in Figure 7 of 
a visual pattern? Use these examples if they help with your thinking.

11

14

Figure 3Figure 2Figure 1

Figure Number of Tiles

1 5

2 8

3 11

Algebra 1 Unit 1 Lesson 1 Synthesis | Summary
12

Responses vary.
• I would draw what I think Figure 7 would look like based on the pattern and then count the 

number of tiles. For example, in Pattern B, Figure 7 would have 7 rows. The top row would 
have 7 tiles, and each row would have one fewer tile than the row above it.

• I would look for patterns in the table and then extend the table until I got to Figure 7. For 
example, the number of tiles doubles in every row of the table for Pattern C. I can keep 
doubling until I get to Figure 7.

Figure 1 Figure 2 Figure 3

Pattern B

Figure Number of Tiles

1

2

3

4

1

3

6

10

Figure 1 Figure 2 Figure 3

Pattern C

Figure Number of Tiles

1

2

3

4

3

6

12

24

Students using digital
11

Responses vary.

•  I would draw what I think Figure 7 would 
look like based on the pattern and then 
count the number of tiles. For example, 
in Pattern B, Figure 7 would have 7 rows. 
The top row would have 7 tiles, and each 
row would have one fewer tile than the row 
above it.

•  I would look for patterns in the table and 
then extend the table until I got to Figure 7. 
For example, the number of tiles doubles in 
every row of the table for Pattern C. I can 
keep doubling until I get to Figure 7.

Synthesis  
Invite students to discuss the Synthesis with a 
partner. Consider using the Think-Pair-Share 
routine. 

Multilingual/English Learners Provide a 
word bank to support students in expressing 
their ideas with words such as: first, then, 
tables, pattern, changing, increasing, etc 
(Speaking) 

Have students share their responses to the 
Synthesis question. Select and sequence students 
who drew Figure 7 and counted the tiles followed 
by students who used the table to �nd a pattern 
and calculated the number of tiles in Figure 7.

Math Identity and Community Invite students 
to share strategies they found helpful and give 
credit to the students who shared them.

Invite students to refer to the Summary during 
Practice or anytime during the year.

�

  Lesson Takeaway: There are many ways 
to be correct in math class. It is helpful 
to have multiple strategies for problem 
solving, such as using tables, drawing 
diagrams, noticing patterns, and writing 
expressions.

11

EL

14

Synthesis
Purpose: Students synthesize their understanding of different strategies for making 
predictions about visual patterns, including extending patterns in tables.

 Whole Class |   5 min | Pacing: Screens 11, 14

Algebra 1 Unit 1 Lesson 1  Synthesis17

Synthesis

Summary 1.01

When you’re trying to visualize how a pattern will grow, it helps to have a toolbox of  
different strategies.

Here are the first three figures in a pattern and a table  
showing the number of tiles at each stage. You could  
determine how many tiles there will be in Figure 7 by:

• Drawing the next four figures and adding a row of 3 each time. 

• Continuing the table, increasing the number  
of tiles by 3 in each new row.

• Noticing that the number of tiles is 3 times  
the figure number, plus 2, and then calculating  
the tiles for Figure 7.

� Discuss: What is at least one strategy for determining the number of tiles in Figure 7 of 
a visual pattern? Use these examples if they help with your thinking.

11

14

Figure 3Figure 2Figure 1

Figure Number of Tiles

1 5

2 8

3 11

Algebra 1 Unit 1 Lesson 1 Synthesis | Summary
12

Figure 1 Figure 2 Figure 3

Pattern B

Figure Number of Tiles

1

2

3

4

1

3

6

10

Figure 1 Figure 2 Figure 3

Pattern C

Figure Number of Tiles

1

2

3

4

3

6

12

24
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D  Differentiation

Name:   Date:   Period:  

Show What You Know 1.01

32 © Amplify Education, Inc and its licensors. Amplify Desmos Math  
is based on curricula from Illustrative Mathematics (IM).

Here are Figures 1–4 of a new visual pattern. 

Figure Number of Tiles

1 5

2 8

3 13

4 20

How many tiles will there be in Figure 5?

2 31 54

• I can use tables and images to make 
predictions about a pattern.

• I can describe patterns in a table and in  
an image. 

2 31 54

How well did you understand the math in 
this lesson?

How did you feel about this lesson?

Re�ect on the math from this lesson.

Figure 1 Figure 2

Figure 3 Figure 4

Students using digital

Students using print

S  Support S  Strengthen S  Stretch

Provide targeted intervention. Reinforce students’ understanding. Challenge students and extend their learning.

If student work shows partial 
understanding of making predictions 
about a pattern . . .

Students will have more opportunities 
to develop their understanding of these 
concepts in Lessons 2–3. You may choose 
not to intervene now.

If student work shows conceptual 
understanding, consider: 

• Assigning the Lesson Practice.

•  Emphasizing Task A (Visual Patterns) 
of Practice Day 1.

If students would enjoy an additional 
challenge, consider:

•  Inviting them to complete the Explore 
More task and discuss their thinking 
with a partner. 

• Assigning the Sub-Unit 1 Extensions.

Use the Math Language Development Resources for further language support with all your students, including those building  
English proficiency.

• English/Spanish cognates

• English/Spanish Glossary

• Frayer model templates

• Math Language Routine display structures, e.g.,  
MLR8: Discussion Supports

• Vocabulary routines

Math Language Development

12-13

29 tiles

Today’s Goals  
1. Goal: Use tables and images to make 

predictions about a pattern.
• In the Show What You Know, students use a 

table and images of the first four figures in a 
visual pattern to determine how many tiles 
will be in Figure 5.

2. Language Goal: Describe patterns 
in a table and in an image. (Listening, 
Speaking, and Writing)

12-13

Show What You Know
Purpose: Students demonstrate their understanding by predicting the number of tiles that 
will be in a future stage of a visual pattern.

 Independent |   5 min | Pacing: Screens 12–13

Algebra 1 Unit 1 Lesson 1 Show What You Know | Di�erentiation18

Use after Lesson 1

 Practice for this lesson is available online.

Need more Practice?

Additional practice can 
be found in the Practice 
Resources, Intervention and 
Extension Resources, and 
online resources (item banks, 
Boost Personalized Learning, 
and Fluency Practice).

Students using print

Practice Problem Item Analysis
Problem(s) DOK

On-Lesson

1 1

Fluency 2 2

3 2

4, 5 2

Test 
Practice 6 2

Spiral Review

7, 8 2

9 1

10 2

Students using digital

Lesson 1 
Practice

Practice   Independent

Provide students with sufficient practice to build and reinforce their conceptual 
understanding, fluency, and application of mathematical topics, assessment practice,  
and ongoing spiral review.

 CA CCSSM 

F–BF.1.a, SMP.7

F–BF.1.a, SMP.7

F–BF.1.a, SMP.7

F–BF.1.a

F–BF.1.a, SMP.7

5.OA.3

6.EE.1

6.EE.1
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Name:                           Date:        Period:       Practice
1.01

Problems 1–3: Here is a visual pattern.

Figure 1 Figure 2 Figure 3

1. Draw Figure 4.

2. Complete the table with the number of tiles in each fi gure.

Figure 1 2 3 4 … 10

Number of Tiles …

3. Which expression represents the number of tiles in Figure 11?

A. 1 + 3(11)

B. 1 + 4(11)

C. 4 + 3(11)

D. 4 + 1(11)

For Problems 4–5: Create your own pattern.

4. Draw Figures 1 and 3. Then complete 
the table.

Figure 1 Figure 2 Figure 3

5. How many tiles will Figure 6 of your pattern have?

Figure Number of Tiles

1

2 3

3

Algebra 1 Unit 1 Lesson 1  Practice
13

Patterns vary.

Responses vary depending on the patterns students create.

1

5

4 7 10 13 31

Name:                           Date:        Period:       Practice
1.01

Spiral Review

7. Create two diff erent patterns that begin with the numbers 5 and then 10. 

Pattern A: 5, 10, , , 

Pattern B: 5, 10, , , 

Describe how each pattern is changing.

Pattern A:     Pattern B:

8. Create two diff erent patterns that each include the numbers 2 and 12. 

Pattern C: 

Pattern D:

9. Determine the value of each expression.

Expression Value

4 + 4 + 4 + 4

4 · 4 · 4

4(3)

34

10. Select all the expressions that are equal to 16.

 □ A. 82  □ B. 24  □ C. 28  □ D. 42  □ E. 161

6.  Test Practice Here is a visual pattern. How many tiles will there be in Figure 10? 

Figure 1 Figure 3Figure 2

A. 16 B. 40 C. 49 D. 110

Algebra 1 Unit 1 Lesson 1  Practice
14

Patterns vary.

Patterns vary.

Responses vary depending on the patterns students create.

Add 5 each time. Double the previous number.

15 20 25

20 40 80

2, 4, 6, 8, 10, 12

2, 12, 22, 32, 42

16

64

12

81



 Practice for this lesson is available online.

Need more Practice?

Additional practice can 
be found in the Practice 
Resources, Intervention and 
Extension Resources, and 
online resources (item banks, 
Boost Personalized Learning, 
and Fluency Practice).

Students using print

Practice Problem Item Analysis
Problem(s) DOK

On-Lesson

1 1

Fluency 2 2

3 2

4, 5 2

Test 
Practice 6 2

Spiral Review

7, 8 2

9 1

10 2

A1
Additional Practice Resources

Algebra 1

Students using digital

Lesson 1 
Practice

Practice   Independent

Provide students with sufficient practice to build and reinforce their conceptual 
understanding, fluency, and application of mathematical topics, assessment practice,  
and ongoing spiral review.

 CA CCSSM 

F–BF.1.a, SMP.7

F–BF.1.a, SMP.7

F–BF.1.a, SMP.7

F–BF.1.a

F–BF.1.a, SMP.7

5.OA.3

6.EE.1

6.EE.1
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Describe how each pattern is changing.
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8. Create two diff erent patterns that each include the numbers 2 and 12. 
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9. Determine the value of each expression.
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4 + 4 + 4 + 4

4 · 4 · 4

4(3)
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10. Select all the expressions that are equal to 16.
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Lesson

Lesson # Lesson Title 20

Unit 1

2

Sequence Carnival
Introduction to Sequences

Let’s explore sequences.

20Algebra 1 Unit 1 Lesson 2 Sequence Carnival

Today’s Big Ideas

Vocabulary
New Vocabulary

constant di
erence

sequence

constant ratio

Focus on the Big Ideas

  Today’s Goals  Growth and DecayCC3

1. Goal: Determine a missing term in a sequence.

2. Language Goal: Justify whether a sequence has a constant 
di�erence or a constant ratio. (Writing, Speaking, and Listening)

 Why? In order to . . .DI  How? Students will . . .SMP  What? While . . .CC

Make sense of sequences.
(DI1)

Use repeated reasoning and 
critique the arguments of 
others. (SMP.3, SMP.8)

Investigating 
sequences that grow 
by constant di�erences 
and constant ratios. 
(CC3)

Connections and Coherence

Students are introduced to sequences and two particular patterns that 
sequences can follow: a constant di
erence and a constant ratio. They 
analyze sequences to determine the patterns that are followed and the 
values of missing terms, while also using repeated reasoning. 

  Prior Learning  Proportional RelationshipsCC2

In Grades 6–8, students formalized their understanding of patterns 
studying proportional relationships and linear functions.

  Future Learning  Model with FunctionsCC1   Growth and DecayCC3  

In Lesson 4, students will be introduced to the terms arithmetic and 
geometric. They will explore recursive de�nitions of sequences and 
explicit de�nitions in Lessons 3–4 and 5–6, respectively.

Growth & DecayGrowth & Decay

Integrating Rigor in Student Thinking

•   Students build conceptual understanding of patterns found in 
sequences and use strategies for problem solving and computation to 
determine missing terms in sequences.

 CA CCSSM
Addressing

F–BF.1.a
Determine an explicit expression, a recursive 
process, or steps for calculation from a 
context.

Mathematical Practices: SMP.3, SMP.8

Building On Building Toward

5.OA.3 F–LE.1.b

F–LE.1.c

CA ELD Standards: ELD.PI.9–10.1,  
ELD.PI.9–10.3, ELD.PI.9–10.5, ELD.PI.9–10.11,  
ELD.PI.9–10.12

(SMP.8)





1

Responses vary. 

•  I notice that the machine makes each card 4 
higher than the last card.

• I notice the numbers grow by 4 each time.

•  I wonder if the machine can make different 
patterns.

• I wonder how far the machine keeps going.

Launch  
Play the animation.

To generate excitement, consider asking students 
if they have ever been to a carnival or what their 
favorite games are to play at a carnival.

Use the Notice and Wonder routine to promote 
curiosity and help students make sense of the 
animation.

Connect   
Invite students to share what they notice and 
wonder about the animation. 

Multilingual/English Learners Invite students 
to share what the term sequence reminds 
them of or how to say it in a di�erent language. 
This may help surface multiple meanings and 
encourage students to connect to their prior 
knowledge. (Reading and Listening)

Math Identity and Community Consider 
celebrating variety and creativity in what students 
notice and wonder, including things that surprise 
you or other students may not have noticed.

�

  Key Takeaway: A sequence is a list of 
numbers in a particular order. 

1
1

2

ELEL

Name:                           Date:         Period:       

Unit 1

Lesson

2

Sequence 
Carnival
Let’s explore sequences.

Warm-Up 
Here is a sequence: a list of numbers  
in a particular order.

Let’s watch an animation to see how the  
sequence is made.

What do you notice? What do you wonder?

I notice . . . I wonder . . .

1

15
Algebra 1 Unit 1 Lesson 2 Warm-Up

10 14 18 22 26 30

Growth and Decay   F–BF.1.a, SMP.3, SMP.8

Students using print

Warm-Up
Purpose: Students use the Notice and Wonder routine to draw out prior knowledge  
about sequences.

 Pairs |   5 min | Pacing: Screen 1

Students using digital
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 ELD.PI.9–10.1.Em, Ex, Br

 ELD.PI.9–10.5.Em, Ex, Br

(SMP.1)

2

3

4

Students using digital

• 20

• 4

• 7

• 0.2

• 9

• -4

Responses vary.

Alike:

• Both sequences start with 5.
• Both sequences are increasing.
• Both sequences change by 3.

Di�erent:

•  Sequence A grows by adding 3 each time. 
Sequence B grows by multiplying by 3  
each time.

•  Sequence A shows even and odd numbers. 
Sequence B only shows odd numbers.

Explanations vary.

•  Each term is half of the one before 
it, which is the same as multiplying 
by 0.5.

•  The di�erences are not constant 
(-20, -10, -5) but the ratio between 
terms is always    1 — 2   .

Launch  
To encourage creativity, consider asking:
•  “What types of patterns could a sequence follow?” 
•  “Do all sequences have to follow a pattern?” 

Demonstrate how to enter expressions like “5 + 3” 
into the math input to calculate a value.

For students using print, distribute scienti�c 
calculators that can be used throughout the 
lesson, as needed.

Monitor  
To support students getting started, consider 
asking, “What is one way to get from the �rst 
term to the second term?” Encourage students to 
record patterns they notice.

Note: For Sequence C, consider asking, “What 
is another way to describe the pattern other 
than adding 0?” For Sequence D, consider 
asking,  “What pattern did you notice? Is that the 
same as multiplying by 0.1? Why or why not?” 

Capture language that students use to describe 
constant di�erence and constant ratio to help 
create a class de�nition during the Connect.

Connect  

Multilingual/English Learners Emerging, 
Expanding, and Bridging sca�olds and 
supports are available in the Math Language 
Development Resources.

Invite students to share their responses and 
explanations.

Create class de�nitions for the terms constant 
di�erence and constant ratio. To help generate 
student language, consider asking:
•   “How do you see a constant di�erence in Sequence A? 

How do you see a constant ratio in Sequence B?”
•   “What is another way a constant di�erence could 

look? A constant ratio?”
•  “What is the constant ratio for Sequence C?”

Multilingual/English Learners Invite students 
to research how to say the new terms in 
other languages. Create an anchor chart with 
the terms in multiple languages, along with 
examples. (Reading and Listening)

1
2

2

3

3

ELEL

4

ELEL

�

  Key Takeaway: Some sequences follow 
patterns that can be described using 
constant di�erence or constant ratio. 
See the glossary for a full de�nition.

Activity 1 Seeing Sequences
Purpose: Students compare sequences and are introduced to the phrases constant 
di�erence and constant ratio to describe patterns between terms.

 Pairs |  15 min | Pacing: Screens 2–4
Name:                             Date:        Period:        

Activity

1
Seeing Sequences

 Each sequence follows a pattern and has a missing term. Write the missing term for 
each sequence.

Sequence A Sequence B Sequence C

5 8 11 1714 1 2 168 32 7 7 7 77

Sequence D Sequence E Sequence F

200 20 0.0022 0.02 3 9 93 3 32 5 -131423

 Here are two sequences.

How are they alike? How are they different?

Alike Di�erent

 Sequence A changes by a constant di�erence. Sequence B changes by a constant ratio.

What type of change does Sequence C show? Circle one.

Constant difference      Constant ratio      Neither

Explain your thinking.

2

3

4

A  5, 8, 11, 14, 17, . . . B  5, 15, 45, 135, 405, . . .

C  40, 20, 10, 5, . . .

16
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Students using print
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2

3

4

Students using digital

• 20

• 4

• 7

• 0.2

• 9

• -4

Responses vary.

Alike:

• Both sequences start with 5.
• Both sequences are increasing.
• Both sequences change by 3.

Di�erent:

•  Sequence A grows by adding 3 each time. 
Sequence B grows by multiplying by 3  
each time.

•  Sequence A shows even and odd numbers. 
Sequence B only shows odd numbers.

Explanations vary.

•  Each term is half of the one before 
it, which is the same as multiplying 
by 0.5.

•  The di�erences are not constant 
(-20, -10, -5) but the ratio between 
terms is always    1 — 2   .

Launch  
To encourage creativity, consider asking:
•  “What types of patterns could a sequence follow?” 
•  “Do all sequences have to follow a pattern?” 

Demonstrate how to enter expressions like “5 + 3” 
into the math input to calculate a value.

For students using print, distribute scienti�c 
calculators that can be used throughout the 
lesson, as needed.

Monitor  
To support students getting started, consider 
asking, “What is one way to get from the �rst 
term to the second term?” Encourage students to 
record patterns they notice.

Note: For Sequence C, consider asking, “What 
is another way to describe the pattern other 
than adding 0?” For Sequence D, consider 
asking,  “What pattern did you notice? Is that the 
same as multiplying by 0.1? Why or why not?” 

Capture language that students use to describe 
constant di�erence and constant ratio to help 
create a class de�nition during the Connect.

Connect  

Multilingual/English Learners Emerging, 
Expanding, and Bridging sca�olds and 
supports are available in the Math Language 
Development Resources.

Invite students to share their responses and 
explanations.

Create class de�nitions for the terms constant 
di�erence and constant ratio. To help generate 
student language, consider asking:
•   “How do you see a constant di�erence in Sequence A? 

How do you see a constant ratio in Sequence B?”
•   “What is another way a constant di�erence could 

look? A constant ratio?”
•  “What is the constant ratio for Sequence C?”

Multilingual/English Learners Invite students 
to research how to say the new terms in 
other languages. Create an anchor chart with 
the terms in multiple languages, along with 
examples. (Reading and Listening)

1
2

2

3

3

ELEL

4

ELEL

�

  Key Takeaway: Some sequences follow 
patterns that can be described using 
constant di�erence or constant ratio. 
See the glossary for a full de�nition.

Activity 1 Seeing Sequences
Purpose: Students compare sequences and are introduced to the phrases constant 
di�erence and constant ratio to describe patterns between terms.

 Pairs |  15 min | Pacing: Screens 2–4
Name:                             Date:        Period:        

Activity

1
Seeing Sequences

 Each sequence follows a pattern and has a missing term. Write the missing term for 
each sequence.

Sequence A Sequence B Sequence C

5 8 11 1714 1 2 168 32 7 7 7 77

Sequence D Sequence E Sequence F

200 20 0.0022 0.02 3 9 93 3 32 5 -131423

 Here are two sequences.

How are they alike? How are they different?

Alike Di�erent

 Sequence A changes by a constant di�erence. Sequence B changes by a constant ratio.

What type of change does Sequence C show? Circle one.

Constant difference      Constant ratio      Neither

Explain your thinking.

2

3

4

A  5, 8, 11, 14, 17, . . . B  5, 15, 45, 135, 405, . . .

C  40, 20, 10, 5, . . .
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Students using print
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5

6

7

50

2

Explanations vary.

•  It can’t be a constant difference because 
then the final term would be 60 instead 
of 160, and it can’t be a constant ratio 
because then the last term would be 320 
instead.

•  There is no constant difference or 
constant ratio that will take you from 10, to 
20, to 160 on the 6th term. 

Launch  
Consider presenting this word using contexts, 
visuals, and/or gestures to provide all students 
with greater access to this word: balloon.

Consider asking:
•  “What do we already know about this sequence?” 
•   “What does knowing that the sequence has a constant 

di�erence tell you about the terms?”
•   “What’s the minimum number of balloons you need  

to pop in order to �nd the missing term?”  
Responses vary. Two balloons, so we can see how the 
pattern is changing.

Accessibility: Conceptual Processing Invite 
students to look at the relationship between two 
terms to support them in identifying patterns. 

Monitor 
Invite students using print to vote on which 
balloons should be popped, then pop the balloons 
one at a time. 

To support getting started, encourage students 
to strategize with a partner about which balloons 
to pop. 

Look for students who pop two balloons and are 
unsure of how to determine the missing term. 
Encourage these students to collaborate with a 
classmate who popped di�erent balloons.

Di�erentiation

Look for students who: Respond to Student Thinking

Enter the constant 
di�erence or constant 
ratio instead of the 
missing term. 

Support Celebrate that 
they identi�ed the pattern. 
Consider asking, “How can 
you use the constant ratio or 
constant di�erence to �nd 
the missing term?” 

Enter the correct term 
for a di�erent kind of 
sequence.

Support Celebrate that 
they identi�ed a term 
for a sequence. Consider 
asking,  “What is another 
pattern this sequence could 
follow?”

Di�erentiation: (Support) Look for students 
who think Gabriel is correct because 160 would  
be a term in a sequence that doubles starting 
with 10. Invite these students to use the sketch 
tool to show their thinking. 

Pause briefly to discuss who students agree with. 
Use the Decide and Defend routine to support 
students in making arguments and critiquing the 
reasoning of others.

1

5

A

2
5-6

6

D

D7

Activity 2 Sequence Challenges
Purpose: Students use the Decide and Defend routine in a balloon-popping carnival game to 
practice determining missing terms in sequences.

 Pairs |   15 min | Pacing: Screens 5–7, Screens 8–10

Students using print

Name:                             Date:        Period:        

Activity

2
Sequence Challenges

 Let’s look at a new sequence.

This sequence has a constant di�erence. The terms  
are hidden by balloons.

As a class, decide which balloons to pop. You can  
pop up to three balloons.

What is the missing term?

 Let’s look at a new sequence.

This sequence has a constant ratio.

As a class, decide which balloons to pop. You can pop  
up to two balloons.

What is the missing term?

 Marc and Gabriel looked at this sequence.

Marc said: This sequence has a constant  
difference of 10.

Gabriel said: This sequence has a constant  
ratio of 2.

Who is correct? Circle one.

Marc   Gabriel   Both   Neither

Explain your thinking.

5

6

7

This sequence has a
constant di�erence

This sequence has a
constant ratio

10 20 160

17
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 Short on time? Consider having students complete fewer Repeated Challenges on Screen 10. 

Students using digital
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 ELD.PI.9–10.3.Em, Ex, Br

 ELD.PI.9–10.11a.Em, Ex, Br

(SMP.3)

(SMP.3, SMP.8)

8

9

10

Students using digital

64

Responses vary.

•  Laila should pop a balloon that is next to  
100 so she can see the constant difference.

•  Laila should pop the fourth balloon in the 
sequence. That balloon will be the middle 
value between 100 and the unknown term.

This screen has 15 challenges.  
The answers to the first five are:

•  160

• -80

• 20

• -12

• 67

Monitor 
Invite students to read each other’s responses or 
compare their thinking with a partner to decide if 
they agree about which balloon Laila should pop. 

Consider asking pairs of students: 
•   “How does what we did in previous challenges help 

you understand what to do here?”
•   “What do you think Laila’s strategy was in popping the 

balloon she chose?”

For students using print, display Screen 9. Invite 
them to come to a consensus on what value to 
enter for the missing term and use the feedback to 
revise their thinking.

Listen to partner discussions as they solve 
the di�erent challenges and o�er help or 
encouragement where needed. 

Di�erentiation

Look for students who: Respond to Student Thinking

Enter the constant 
di�erence instead of  
the term.

Support Consider asking, 
 “How can you use the constant 
di�erence you found to �nd 
the missing term?”

Use a variety of strategies 
to �nd the missing term:
•  Try di�erent constant 

di�erences to see 
which one matches the 
known terms.

•  Count the di�erence 
between the two known 
terms and divide by the 
number of empty spaces.

•  Find the middle value 
between known terms. 

Strengthen Celebrate the 
strategies that students 
share. 

Select and sequence these 
strategies to share during 
the Connect.

Students using print will solve a set of problems 
instead of the repeated challenges that are 
randomly generated.

Note: Use the dashboard’s Teacher View to see 
each student’s correct challenge count.

Accessibility: Memory and Attention Invite 
students who bene�t from extra time to complete 
fewer challenges.

Connect 
Invite students to share strategies that they found 
helpful or mistakes they made while solving these 
challenges.

Math Identity and Community Consider 
pausing to celebrate students who persisted 
through struggle. Invite them to share strategies 
for persistence that worked for them. 

2
8-9

9-10

D

A

3

Name:                             Date:        Period:        

Activity

2
Sequence Challenges (continued)

 Laila is working on this sequence, which has  
a constant difference.

She can pop one more balloon.

Which balloon do you think she should pop?  
Explain your thinking.

Let’s see which balloon Laila chose to pop.

What is the missing term?

What is the missing term in each sequence?

a  This sequence has a constant 
difference.

b  This sequence has a constant ratio.

c  This sequence has either a constant 
ratio or a constant difference.

d  This sequence has either a constant 
ratio or a constant difference.

8

9

10

100

This sequence has a
constant di�erence

100 200 10 -20

40 2.580 -6 -10-2

18
Algebra 1 Unit 1 Lesson 2 Activity 2

Activity 2 Sequence Challenges (continued)

Purpose: Students use repeated reasoning and the Decide and Defend routine in a balloon-popping 
carnival game to practice determining missing terms in sequences.

 Pairs |   15 min | Pacing: Screens 5–7, Screens 8–10

Students using print Short on time? Consider having students complete fewer Repeated Challenges on Screen 10. 
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(SMP.8)

(SMP.3)

(SMP.3, SMP.8)





Students using print

Synthesis

Summary 1.02

Sequences can change in predictable ways. Two examples of predictable change are 
constant di� erences and constant ratios. Sequences can also change in predictable 
ways that are neither a constant diff erence or ratio.

Constant Di� erence Constant Ratio Something Else

5,   11,   17,   23

+6 +6 +6

2,    8,    32,   128

×4 ×4 ×4

13,   12,   10,   7

-1 -2 -3

Once you know how a sequence changes, you can use that change to determine 
unknown terms. 

Here is an example: 
• The known terms in this sequence have a constant ratio of 0.5. 
• The value of the unknown term should be 0.5 times the term before, 

40, or 2 times the term after, 10. 
• That means the unknown term is 20. 

Describe a strategy for fi nding a missing term 
in a sequence.

Use the example if it helps with your thinking.

17 41

This sequence has a
constant di�erence

11

14

Algebra 1 Unit 1 Lesson 2 Synthesis | Summary
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Responses vary. First, determine if the 
sequence has a constant di� erence or 
constant ratio. If you know it has a constant 
di� erence, use subtraction and division 
to � gure out what the constant di� erence 
is. Then apply the constant di� erence to a 
known term to � nd the unknown term. In this 
sequence, the constant di� erence is 
   (41 - 17)

 — 4    = 6. The unknown term is 41 - 6 = 35.

constant di� erence When the diff erence between any two consecutive values in a 
pattern is the same, there is a constant diff erence.

constant ratio When the ratio between any two consecutive values in a pattern is the 
same, there is a constant ratio.

sequence A list of numbers in a particular order.

80,   40,   ?,   10,   5

×0.5 ×0.5

Students using digital
11

Responses vary. First, determine if the 
sequence has a constant di�erence 
or constant ratio. If you know it has a 
constant di�erence, use subtraction 
and division to �gure out what the 
constant di�erence is. Then apply 
the constant di�erence to a known 
term to �nd the unknown term. In this 
sequence, the constant di�erence 
is    41-17

 — 4    = 6. The unknown term is  
41 - 6 = 35.

Synthesis  
Invite students to respond independently then 
share their thinking with a partner.

Capture and share a variety of ideas, such as:
•  Determining if the sequence has a constant difference 

or constant ratio.
•  Determining the next term in the sequence (thinking 

recursively).
•  Determining the pattern that connects the term 

number with the term value (thinking explicitly).
•  Using intuition and reasoning to think about how the 

sequence grows.

Math Identity and Community Invite students 
to share strategies they found helpful and give 
credit to the students who shared them.

Formalize vocabulary: constant di�erence, 
constant ratio, sequence

(optional) Consider using the Frayer Model 
routine with with one or more of the new 
vocabulary words.

ELEL   Refer to the Math Language Development Resources 
for more vocabulary support.

Invite students to refer to the Summary during 
Practice or anytime during the year.

�

  Lesson Takeaway: There are several 
strategies for determining a missing term 
in a sequence if the pattern follows a 
constant di�erence or constant ratio. 

11

14

Synthesis
Purpose: Students synthesize their strategies for determining missing terms  
in sequences.

 Whole Class |  5 min | Pacing: Screens 11, 14
Synthesis

Summary 1.02

Sequences can change in predictable ways. Two examples of predictable change are 
constant di�erences and constant ratios. Sequences can also change in predictable 
ways that are neither a constant di�erence or ratio.

Constant Di�erence Constant Ratio Something Else

5,   11,   17,   23

+6 +6 +6

2,    8,    32,   128

×4 ×4 ×4

13,   12,   10,   7

-1 -2 -3

Once you know how a sequence changes, you can use that change to determine 
unknown terms. 

Here is an example: 
• The known terms in this sequence have a constant ratio of 0.5. 
• The value of the unknown term should be 0.5 times the term before,  

40, or 2 times the term after, 10. 
• That means the unknown term is 20. 

Describe a strategy for �nding a missing term  
in a sequence.

Use the example if it helps with your thinking.

17 41

This sequence has a
constant di�erence

11

14

Algebra 1 Unit 1 Lesson 2 Synthesis | Summary
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constant di�erence When the di�erence between any two consecutive values in a 
pattern is the same, there is a constant di�erence.

constant ratio When the ratio between any two consecutive values in a pattern is the 
same, there is a constant ratio.

sequence A list of numbers in a particular order.

80,   40,   ?,   10,   5

×0.5 ×0.5
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D  Differentiation

Students using digital

S  Support S  Strengthen S  Stretch

Provide targeted intervention. Reinforce students’ understanding. Challenge students and extend their learning.

If student work shows partial 
understanding of making predictions 
about a sequence . . .

Students will have more opportunities 
to develop their understanding of these 
concepts in Lesson 3. You may choose 
not to intervene now.

If student work shows conceptual 
understanding, consider: 

• Assigning the Lesson Practice.

•  Revisiting the Repeated Challenges in 
Activity 2.

If students would like to explore 
sequences in greater depth, consider:

•  Inviting them to write their own 
sequences, trade them with a partner, 
and determine if their sequences have 
a constant di�erence, a constant ratio, 
or neither. 

•  Assigning the Sub-Unit 1 Extensions.

Students using print

Use the Math Language Development Resources for further language support with all your  
students, including those building English pro ciency.

• English/Spanish cognates, e.g.,  
sequence / secuencia

• English/Spanish Glossary

• Frayer model templates

• Math Language Routine display structures

• Vocabulary routines

Math Language Development

12-13

4. Explanations vary.

•  I found the constant ratio by  
dividing 100 by 500 to get 0.2.  
Then I multiplied 20 by 0.2 to get 4.

•  Each term is 5 times less than the 
one before it, so I divided 20 by 5. 

Today’s Goals  
1. Goal: Determine a missing term in a 

sequence.
•  In the Show What You Know, students use the 

fact that a sequence has a constant ratio to 
determine the next term in the sequence.

2. Language Goal: Justify whether a 
sequence has a constant di�erence or a 
constant ratio. (Writing, Speaking, and 
Listening)

12-13

Name:   Date:   Period:  

Show What You Know 1.02

33 © Amplify Education, Inc and its licensors. Amplify Desmos Math  
is based on curricula from Illustrative Mathematics (IM).

Here is a sequence that has a constant ratio.

What is the next term? Explain your thinking.

2 31 54

• I can determine a missing term in a sequence. 

• I can justify whether a sequence has a 
constant di�erence or constant ratio. 

2 31 54

How well did you understand the math in 
this lesson?

How did you feel about this lesson?

Reflect on the math from this lesson.

500, 100, 20, . . .

Show What You Know
Purpose: Students demonstrate their understanding by determining a missing  
term in a sequence.

 Independent |  5 min | Pacing: Screens 12–13
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Use after Lesson 2











Math Language Development

Lesson at a Glance

ELEL    Multilingual / English Learners

 ~ 45 min

Warm-Up 
 Independent |  5 min

Activity 1
 Pairs Sharing a Device |  5 min

Activity 2
 Pairs Sharing a Device |  10 min

Students experiment with a machine that 
creates sequences and describe how that 
machine works.

For Students using print: scientific calculators 

Students are introduced to the two 
components of a recursive de�nition: 
the first term and a rule. Then they create 
recursive definitions and sequences to meet 
certain requirements. 

For Students using print: scientific calculators 

Students solve several sequence challenges 
by writing recursive definitions to meet certain 
requirements. MLR3: Critique, Correct,  
Clarify

For Students using print: scientific calculators 

Activity 3
 Independent |  15 min

Synthesis
 Whole Class |  5 min

Show What You Know
 Independent |  5 min

Students create their own sequence challenges 
and then write recursive definitions to solve 
each other’s challenges.

For Students using print: scientific calculators 

Students synthesize their strategies for 
writing a recursive definition of a sequence to 
meet certain requirements.

For Students using print: scientific calculators 

Students demonstrate their understanding 
by determining all the possible rules that 
would create a recursive definition for a 
sequence that meets certain requirements.

For students using print: Show What You Know 
Sheet

For Students using print: scientific calculators 

Consider using the scaffolds 
from the Math Language 
Development Resources 
with Activity 2 to support 
math language acquisition 
for your students.

Why digital?

Challenge Creator supports students in 
creating and sharing challenging math 
problems with classmates.

Lesson # Lesson Title 30

Pacing: Screen 1 Pacing: Screen 2 Pacing: Screens 3–7
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1 2 3-7

Pacing: Screen 8

8

Pacing: Screen 9, 12

9, 12

Pacing: Screens 10–11

10-11

Students are provided with sentence 
frames and a word bank. They are 
given the opportunity to write down 
responses in their primary language 
and then work together with you or a 
partner to complete the activity.

Students are provided with sentence 
frames and a word bank. They work 
together with a partner to complete 
the activity.

Students are provided with sentence 
frames and a word bank, but are 
encouraged to work with a partner 
without using the sentence frames, 
if possible.

Emerging Expanding Bridging

(SMP.3)

 CA CCSSM: F–BF.1.a,F–LE.1.b, SMP.1, SMP.3



1

Responses vary.

•   The machine is multiplying each  
term by -10 to get the next term.

•  The machine is applying a constant  
ratio of -10 to each term.

Launch  
Invite students to press play and observe the 
machine at work. Display the animation for 
students using print.

For students using print, distribute scientific 
calculators that can be used throughout the 
lesson, as needed.

Multilingual/English Learners Provide a 
word bank to support students in expressing 
their ideas, including but not limited to: term, 
previous, next, add, subtract, multiply, sequence, 
constant di
erence, constant ratio.

Connect 
Display several student responses to discuss how 
the machine is creating terms in the sequence. 

Encourage students to use vocabulary from the 
unit, such as constant ratio, sequence, or term. 

Consider asking: 
•   “What do you notice about the design of  

the machine?” 
•   “What information do you think the machine needed 

in order to create the sequence?”
•  “What information did the machine not need?”

Math Identity and Community Celebrate the 
variety of ways that students describe the same 
situation, highlighting how the diversity helps us 
have a broader understanding.

1
1

ELEL

2

Name:                           Date:         Period:       

Unit 1

Lesson

3

Recursion 
Machine
Let’s write recursive de�nitions of sequences  
to meet certain requirements. 

Warm-Up
 a   Let’s watch an animation to see how  

a machine created this sequence.

b  How would you describe what the  
machine is doing? 

1

0.5 -5 50 -500 5000
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Growth and Decay   F–BF.1.a, F–LE.1.b, SMP.1, SMP.3

Students using print

Warm-Up
Purpose: Students experiment with a machine that creates sequences and describe how that 
machine works.

 Independent |  5 min | Pacing: Screen 1

Students using digital
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(SMP.1)

(SMP.1)
(SMP.1)

Students using digital
2

a. Responses vary.

•  First term: 2  
Rule: Constant  
di�erence of 5

•  First term: 3  
Rule: Constant  
ratio of 2

b. Responses vary.

•  First term: 12  
Rule: Constant  
di�erence of 0

•  First term: 3  
Rule: Constant  
ratio of ‐2

Launch  
Demonstrate how to program the machine 
by creating a first term and a rule using the 
dashboard’s Student View. 

Invite students using print to make suggestions 
of recursive definitions. Consider demonstrating 
several examples, taking suggestions from 
students on which sequences to make with  
the machine.

To encourage playfulness, consider challenging 
students to build a sequence with the highest or 
lowest value they can create. 

Monitor  
Look for students who create interesting  
recursive definitions or sequences using the 
machine, including those that have a constant 
ratio or constant difference that is a non-integer  
or negative.

Capture different student-created sequences that 
include the number 12.

Connect 
Share the captured sequences that include the 
number 12.

Consider asking: 
•   “Where can you see the first term in the sequence? 

Where do you see the rule?”
•   “What’s another way to describe the rule?”
•   “Why do you think a recursive definition has to have 

both a first term and a rule?”

Consider sharing that there are many different 
ways to write or describe rules. For example, one 
person may say that a rule is multiplying by -10 
while another person may say the sequence has a 
constant ratio of -10.

Multilingual/English Learners Invite students 
to think of examples of real situations and their 
recursive definitions, situations that change by 
applying the same action repeatedly. For example, 
if I add 25 to a savings account each month, it is 
adding recursively.

1
2

2

3

ELEL

Students using print

Name:                             Date:        Period:        

Activity

1
Recursive Definitions

  The machine creates a sequence using a �rst term and a rule. Together, a �rst term and a rule 
make a recursive de�nition.

2 7 12 17 22

2

5

First Term

Rule

Constant Di�erence:

  

2 7 12 17 22

2

5

First Term

Rule

Constant Di�erence:

a  Take a look at these sequences that were made with di�erent recursive de�nitions.

Sequence First Term Rule

2, 7, 12, 17, 22 2 Constant di�erence: 5

3, 6, 12, 24, 48 3 Constant ratio: 2

48, 24, 12, 6, 3 48 Constant ratio:    1 — 
2
   

b  Create as many sequences as you can that include the number 12. 

Sequence First Term Rule

, , , , 

, , , , 

, , , , 

2

23
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Purpose: Students are introduced to the two components of a recursive de­nition: the first term 
and a rule. Then they create recursive definitions and sequences to meet certain requirements. 

 Pairs Sharing a Device  |  5 min | Pacing: Screen 2

 Short on time? Consider discussing Troy’s work on Screen 6 instead of having students record their responses. 

Activity 1 Recursive Definitions
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 Practice for this lesson is available online.

Need more Practice?

Additional practice can 
be found in the Practice 
Resources, Intervention and 
Extension Resources, and 
online resources (item banks, 
Boost Personalized Learning, 
and Fluency Practice).

A1
Intervention, Extension, and Investigation Resources

Algebra 1

Students using print

Practice Problem Item Analysis
Problem(s) DOK

On-Lesson

1–3, 5, 6, 8 2

4 1

7 3

Test 
Practice 9 2

Spiral Review

10 2

11 2

Fluency 12 1

Practice   Independent

Provide students with sufficient practice to build and reinforce their conceptual 
understanding, fluency, and application of mathematical topics, assessment practice,  
and ongoing spiral review.

Students using digital

Lesson 3 
Practice

38Algebra 1 Unit 1 Lesson 3 Practice

Name:                           Date:        Period:       Practice
1.03

Problems 1–2: Use the sequence    1 — 2   ,    
1
 — 4   ,    

1
 — 8   , . . .

1. Write a recursive defi nition for 
this sequence.

2. Write the next three terms of 
the sequence.

First term:

Rule:

3. Complete the recursive defi nition for each sequence.

Sequence A Sequence B Sequence C Sequence D

Sequence 2, 4, 6, 8, . . . 5, 7, 9, 11, . . . 50, 25, 0, -25, . . .    1 — 
3
   , 1, 3, 9, . . .

First Term

Constant 
Di� erence 

or Constant 
Ratio?

Rule

4. This sequence has a constant diff erence of 5. Fill in the missing terms.

, , 7, , 

Problems 5–6: Here is the start of a sequence: 1, 5, . . .

5. Write a rule and the next three terms the sequence could follow.

Rule:                Terms:

6. Write a diff erent rule and the next three terms the sequence could follow.

Rule:                Terms:

7. Remy is studying this sequence: 20, , 80. Remy thinks the missing term could be 
less than the fi rst and third terms. Is Remy correct? Explain your thinking.

?
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1

 — 
2

   

Constant ratio of    1 — 
2

    
(or equivalent)

2

2

‐3 2 12 17

Constant 
di� erence

Constant di� erence of 4

Constant ratio of 5

Yes. Explanations vary. The sequence could have a constant ratio of ‐2, which would 
make the second term ‐40.

9, 13, 17

25, 125, 625

Constant 
di� erence

Constant 
di� erence Constant ratio

5

2

50

‐25

   
1

 — 
3

   

3

   1 — 
16

   ,    1 — 
32

   ,    1 — 
64

   

Name:                           Date:        Period:       Practice
1.03

8. A swimming pool is fi lling with water at a rate of 17 gallons per minute. The pool 
started with 100 gallons of water. Write a recursive defi nition to model the situation.

First term:                Rule:

9.  Test Practice Here are the fi rst three stages in a fl oor tile pattern. Select the 
recursive defi nition that best models the situation.

A. First term: 4  Rule: Constant ratio of 3

B. First term: 1  Rule: Constant ratio of 2

C. First term: 4  Rule: Constant diff erence of 3

D. First term: 1  Rule: Constant diff erence of 2

10. Explain how you know that   √ 
_

 42    is between 6 and 7.

11. Determine the exact length of the unlabeled side.

12. Write each expression as a single power of 10.

Expression    107
 — 

103   102 · 105 100 · 109    105
 — 

100   

Single Power 
of 10

Algebra 1 Unit 1 Lesson 3  Practice
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100 Constant di� erence of 17

Spiral Review

Responses vary.   √ 
_

 36    = 6 and   √ 
_

 49    = 7.   √ 
_

 42    is in between. 

  √ 
_

 65   

104 107 109 105

4

7

 CA CCSSM 

F–BF.1.a

F–BF.1.a

F–BF.1.a

F–BF.1.a

8.NS.2

8.G.7

8.EE.1







1

Responses vary.

•  I notice that the top machine has a + on it, 
and the bottom machine has a times.

•  I notice that the terms in the top sequence 
are larger than the terms in the bottom 
sequence.

•  I notice that the sequences are kind of in a 
race. The top sequence starts ahead (50 to 3) 
and pulls even further ahead with each term.

•  I wonder if these sequences have only 5 terms.
•  I wonder if the sequences will have any of the 

same numbers in them.
•  I wonder if the bottom sequence will catch up 

with the top sequence if they keep going. 

Launch  
Play the animation. 

Use the Notice and Wonder routine to promote 
curiosity and help students compare the two 
sequences. 

Connect 
Invite students to share what they notice and 
wonder.

Multilingual/English Learners Encourage 
students to paraphrase each other’s ideas to 
help them make connections and incorporate 
vocabulary from the unit. (Speaking and 
Listening)

Encourage students to get curious if they are 
sharing more things they notice than wonder.

Math Identity and Community Consider 
celebrating variety and creativity in what 
students notice and wonder including things that 
surprise you or things other students may not 
have noticed.

1
1

2

ELEL

Name:                           Date:         Period:       

Unit 1

Lesson

4

See the Sequence
Let’s compare sequences using tables  
and graphs.

Warm-Up
Here are two sequences.

a  Let’s watch an animation to see how the machines 
create the �rst four terms of each sequence.

b  What do you notice? What do you wonder?

I notice: I wonder:

1

50 75 100 125

3 6 12 24

30
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Model with Functions  Growth and Decay   F–LE.1.b, F–LE.2, SMP.3, SMP.5, SMP.8

Students using print

Warm-Up
Purpose: Students use the Notice and Wonder routine to compare two sequences: one with a 
constant difference and one with a constant ratio.

 Pairs Sharing a Device  |   5 min | Pacing: Screen 1

Students using digital
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Students using digital
2

3

•  The geometric sequence. The arithmetic 
sequence starts ahead but adds only 25 every 
time. The geometric sequence multiplies each 
term by 2, so the di�erences between the terms 
keep getting larger. This may be enough to pass 
the arithmetic sequence.

•  The arithmetic sequence. Comparing the �rst 
terms, the top sequence is greater by 50 - 3 = 47. 
By the 4th term, the top sequence is further ahead: 
125 - 24 = 101. I expect this pattern to continue.

Responses vary.

a.  Responses vary. See digital for 
sample responses.

b.  Responses vary. I could extend 
the graphs of each sequence and 
compare the y-values when the 
x-value is 10.

Launch  
Invite students to read the definitions of 
arithmetic and geometric sequences and 
rephrase them in their own words. 

Multilingual/English Learners Add student 
ideas and language to an anchor chart about 
arithmetic and geometric sequences throughout 
the lesson.

Use the Decide and Defend routine to support 
students in making arguments and critiquing the 
reasoning of others.

Note: While the geometric sequence will surpass 
the arithmetic sequence by the 10th term, it’s 
okay — even desirable — to lack consensus at this 
stage. The activity will build toward consensus on 
Screen 4 when students continue the sequence 
and view the term values graphically.

Monitor  

Multilingual/English Learners: Emerging, 
Expanding, and Bridging scaffolds and 

supports are available in the Math Language 
Development Resources. 

Listen to partner discussions for student ideas 
about the advantages and disadvantages of each 
representation to highlight in the class discussion.

Pause to discuss the representations.  
Consider asking:

•   “When might you prefer to use a graph? A table?  
A recursive definition?”

•   “Which representation would you prefer to use to 
determine which sequence has a greater 10th term?

Invite students to continue to Screens 4 and 5 
using the Pace Tool.

————————————————— Activity 1 continued 

1
2

ELEL

2

ELEL3

Students using print

Activity
Name:                             Date:        Period:        

Activity

1
Sequence Types

The top sequence changes by a constant di
erence. We  
call that an arithmetic sequence. The bottom sequence 
changes by a constant ratio. We call that a geometric 
sequence. Which do you think will have a greater 10th term?

A. The arithmetic sequence B. The geometric sequence

C. They will be the same D. Not enough information

Explain your thinking.

Sequences can be represented in multiple ways.

Recursive De�nition Table Graph

First term: 50
Rule: Constant di�erence of 25

First term: 3
Rule: Constant ratio of 2

50

3 6 12 24

75 100 125

Term Arithmetic 
Sequence

Geometric 
Sequence

1 50 3

2 75 6

3 100 12

4 125 24

1 2 3 4 5
Term

Va
lu

e

0

50

100

Arithmetic Sequence
Geometric Sequence

a  � Discuss What are the advantages and disadvantages of each representation?

b  Choose one representation. Explain how it could be used to help determine which 
sequence has the greater 10th term.

2

3

First term: 50
Rule: Constant di�erence of 25

First term: 3
Rule: Constant ratio of 2

50

3 6 12 24

75 100 125

31
Algebra 1 Unit 1 Lesson 4 Activity 1

Purpose: Students are introduced to the terms arithmetic and geometric. They use the Decide 
and Defend routine to discuss the advantages and disadvantages of viewing sequences using 
recursive definitions, tables, and graphs.

 Pairs Sharing a Device  |  15 min | Pacing: Screens 2–3, Screens 4–5

Activity 1 Sequence Types
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Students using digital
6

Activity
Name:                             Date:        Period:        

Activity

2
Make Your Own Sequences

You will use Screen 6 to complete this activity.

a  Create several di� erent sequences and compare their tables and graphs. Then describe 
something that you found interesting or surprising.

b  Decide whether each statement is always, sometimes, or never true. Explain your 
thinking.

Statement
Always, 

Sometimes, 
Never

Explanation

When you graph an 
arithmetic sequence, 
the points lie on a line.

The graph of a 
geometric sequence 
curves upward.

The graph of a 
geometric sequence 
with a positive � rst 
term will stay above 
the x-axis.

c  Write a recursive de� nition of a sequence that meets each set of criteria.

Criteria Recursive De� nition

Its graph lies on a horizontal line.

It approaches 0 but never reaches it.

Its 6th term is negative and 7th term is positive.

6
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Explanations vary.

Adding or subtracting the same 
number from the previous term 
will make equal-sized steps on 
a graph.

If the constant ratio is a number 
between 0 and 1, like    

1
 — 

2
   , then the 

graph will curve downward.

The graph of a sequence with a 
� rst term of 3 and common ratio 
of ‐2 goes above and below the 
x-axis.

Always

Sometimes

Sometimes

Responses vary.
• I found it interesting that the shape of an arithmetic sequence was always a line, 

no matter what numbers I entered.
• The shape of a geometric sequence was often a curve, but not always.

Responses vary.
First term: 3 
Constant di� erence: 0

Responses vary.
First term: 100

Constant ratio:    1 — 
2

   

Responses vary.
First term: 5
Constant ratio: ‐3

Launch  
  Note: Make sure all students have access to Activity 2.

Students using print will need access to the digital 
lesson.

Demonstrate how to create a sequence using the 
dashboard’s Student View. For students only using print, 
continue displaying sequences students want to explore.

To encourage playfulness, invite students to share as 
they �nd interesting or surprising things as they explore.

Monitor  

Multilingual/English Learners Invite students to 
read each statement aloud and paraphrase what it 
means, clarifying any unknown words. (Reading)

Accessibility: Executive Functioning Invite 
students to record the examples they try and what 
they notice about them.

Differentiation

Look for students who: Respond to Student Thinking

Think that one example 
is enough to prove that 
something is always true. 

Support Invite these students 
to analyze more examples and 
try to �nd a counterexample 
before moving on. 

Question why later terms 
for decreasing geometric 
sequences appear to equal 0 
on the graph. 

Support Encourage students to 
analyze the table and ask, “What 
must the constant ratio be for a 
geometric sequence to  
reach 0?” 

Strategically create 
sequences to explore.

Strengthen Consider pausing 
to invite these students to share 
their strategies.

Have interesting, precise, or 
creative justi�cations.

Strengthen Invite them to share 
in the Connect.

Connect   
Consider using the Decide and Defend routine to 
support students in making arguments about whether 
the statements are sometimes, always, or never true. 
(optional)

Math Identity and Community Invite students 
to share many possible recursive de�nitions 
for part c. Celebrate the variety and creativity, 
reinforcing that there are many ways to be right.

To support making connections between 
representations, consider asking: “What is the same 
about each recursive de�nition? What can be changed 
and still meet the same criteria?”

————————————————— Activity 2 continued 

1
6

2

ELEL

A

D

3

�

  Key Takeaway: Math is a space where it’s fun to explore! The more 
cases we explore, the more con�dent we feel in making claims of 
whether something is always, sometimes, or never true. 

Activity 2 Make Your Own Sequences
Purpose: Students explore multiple representations of various arithmetic and geometric 
sequences and use repeated reasoning to make generalizations.

 Pairs Sharing a Device |  15 min | Pacing: Screens 6–7

Students using print

Activity
Name:                             Date:        Period:        

Activity

2
Make Your Own Sequences

You will use Screen 6 to complete this activity.

a  Create several di�erent sequences and compare their tables and graphs. Then describe 
something that you found interesting or surprising.

b  Decide whether each statement is always, sometimes, or never true. Explain your 
thinking.

Statement
Always, 

Sometimes, 
Never

Explanation

When you graph an 
arithmetic sequence, 
the points lie on a line.

The graph of a 
geometric sequence 
curves upward.

The graph of a 
geometric sequence 
with a positive �rst 
term will stay above  
the x-axis.

c  Write a recursive de�nition of a sequence that meets each set of criteria.

Criteria Recursive De�nition

Its graph lies on a horizontal line.

It approaches 0 but never reaches it.

Its 6th term is negative and 7th term is positive.

6
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 Short on time? Consider limiting the number of problems students complete on Screen 6.
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Students using digital
4

5

a.  The geometric 
sequence has 
the greater 10th 
term. 

b. Responses vary.
•  I notice that 

the graph of 
the arithmetic 
sequence has 
points that 
form a line.

•  I notice that 
the graph of 
the geometric 
sequence 
curves upward 
quickly.

a.  Sample 
response shown.

b. •  Sequence 1 is 
a geometric 
sequence.

•  Sequence 2 is 
an arithmetic 
sequence.

•  Sequence 3 is 
neither. 

Monitor  
For students using print, display Screen 4 and 
slowly reveal additional terms of the sequence. 
Consider asking:
•   “How can you tell which sequence has a greater 10th 

term on a graph?”
•   “Should the points on the graph be connected? Why 

or why not?” 
•  “Did anything about the graphs surprise you?”

Note: Students may describe the sequences using 
the terms linear and non-linear. Celebrate these 
connections to prior knowledge. Students do not need 
to use these words to be successful in this lesson.

Accessibility: Executive Functioning  
To support initiating complex tasks, invite 
students to consider organizing the cards by 
representation before grouping them.

Differentiation

Look for students who: Respond to Student Thinking

Need support getting 
started.

Support Consider asking,  
 “Would you prefer to start 
with a recursive de�nition, a 
table, or a graph?”

Match representations 
that have the same 1st 
and 2nd terms, but are not 
the same sequences.

Support Celebrate the 
similarities they identi�ed. 
Consider asking, “Where do 
you see the 3rd term in each 
representation?”

Correctly created three 
groups and classi�ed 
each sequence.

Stretch Challenge students 
to create a sequence that 
is neither arithmetic nor 
geometric. 

MLR8: Discussion Supports While students 
work, display these sentence frames for them to 
use as they compare their responses to Screen 5.

•   “I chose to start with _____ representation 
because…”

•   “I matched _____ with _____ because…”
•   “These two cards don’t match because…”
•   “One connection I see between the 

representations is…”

Connect   
Display Screen 5 and consider asking:
•   “Where can you see the �rst term in each representation? 

Where can you see the constant di�erence or ratio?”
•   “How can you tell if a sequence is arithmetic, 

geometric, or neither?”

To to support making connections, consider 
annotating connections students share between 
the representations.

Invite students to share advantages and 
disadvantages of each representation.
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  Key Takeaway: Sequences can be 
viewed in multiple representations (e.g., a 
recursive de�nition, a table, or a graph).

Activity 1 Sequence Types (continued)

Purpose: Students are introduced to the terms arithmetic and geometric. They 
use the Decide and Defend routine to discuss the advantages and disadvantages of 
viewing sequences using recursive definitions, tables, and graphs.

 Pairs Sharing a Device  |  15 min | Pacing: Screens 2–3, Screens 4–5
Activity

Name:                             Date:        Period:        

Activity

1
Sequence Types (continued)

 a  Let’s see which sequence has the greater 10th term.

b  � Discuss What do you notice about the graphs of the two sequences?

 a  Group together the cards that represent the same sequence.

Card A

Term Value

1 3

2 1

3 ‐1

4 ‐3

5 ‐5

Card B

Term Value

1 3

2 6

3 12

4 24

5 48

Card C

Term Value

1 3

2 1

3 3

4 1

5 3

Card D

2 3 4 51

-2

2

4

6

Term

Va
lu

e

0

Card E

2 3 4 51
-2

-4

-6

2

4

6

Term

Va
lu

e

0

Card F

2 3 4 51

30

20

10

40

50

Term

Va
lu

e

0

Sequence 1 Sequence 2 Sequence 3

First term: 3
Rule: Multiply the 
previous term by 2

First term: 3
Rule: Add ‐2 to the 
previous term

First term: 3
Rule: Alternate between 
3 and 1

b  � Discuss: Is each sequence arithmetic, geometric, or neither?

4
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Students using print
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Students using digital
6

Activity
Name:                             Date:        Period:        

Activity

2
Make Your Own Sequences

You will use Screen 6 to complete this activity.

a  Create several di� erent sequences and compare their tables and graphs. Then describe 
something that you found interesting or surprising.

b  Decide whether each statement is always, sometimes, or never true. Explain your 
thinking.

Statement
Always, 

Sometimes, 
Never

Explanation

When you graph an 
arithmetic sequence, 
the points lie on a line.

The graph of a 
geometric sequence 
curves upward.

The graph of a 
geometric sequence 
with a positive � rst 
term will stay above 
the x-axis.

c  Write a recursive de� nition of a sequence that meets each set of criteria.

Criteria Recursive De� nition

Its graph lies on a horizontal line.

It approaches 0 but never reaches it.

Its 6th term is negative and 7th term is positive.

6
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Explanations vary.

Adding or subtracting the same 
number from the previous term 
will make equal-sized steps on 
a graph.

If the constant ratio is a number 
between 0 and 1, like    

1
 — 

2
   , then the 

graph will curve downward.

The graph of a sequence with a 
� rst term of 3 and common ratio 
of ‐2 goes above and below the 
x-axis.

Always

Sometimes

Sometimes

Responses vary.
• I found it interesting that the shape of an arithmetic sequence was always a line, 

no matter what numbers I entered.
• The shape of a geometric sequence was often a curve, but not always.

Responses vary.
First term: 3 
Constant di� erence: 0

Responses vary.
First term: 100

Constant ratio:    1 — 
2

   

Responses vary.
First term: 5
Constant ratio: ‐3

Launch  
  Note: Make sure all students have access to Activity 2.

Students using print will need access to the digital 
lesson.

Demonstrate how to create a sequence using the 
dashboard’s Student View. For students only using print, 
continue displaying sequences students want to explore.

To encourage playfulness, invite students to share as 
they �nd interesting or surprising things as they explore.

Monitor  

Multilingual/English Learners Invite students to 
read each statement aloud and paraphrase what it 
means, clarifying any unknown words. (Reading)

Accessibility: Executive Functioning Invite 
students to record the examples they try and what 
they notice about them.

Differentiation

Look for students who: Respond to Student Thinking

Think that one example 
is enough to prove that 
something is always true. 

Support Invite these students 
to analyze more examples and 
try to �nd a counterexample 
before moving on. 

Question why later terms 
for decreasing geometric 
sequences appear to equal 0 
on the graph. 

Support Encourage students to 
analyze the table and ask, “What 
must the constant ratio be for a 
geometric sequence to  
reach 0?” 

Strategically create 
sequences to explore.

Strengthen Consider pausing 
to invite these students to share 
their strategies.

Have interesting, precise, or 
creative justi�cations.

Strengthen Invite them to share 
in the Connect.

Connect   
Consider using the Decide and Defend routine to 
support students in making arguments about whether 
the statements are sometimes, always, or never true. 
(optional)

Math Identity and Community Invite students 
to share many possible recursive de�nitions 
for part c. Celebrate the variety and creativity, 
reinforcing that there are many ways to be right.

To support making connections between 
representations, consider asking: “What is the same 
about each recursive de�nition? What can be changed 
and still meet the same criteria?”

————————————————— Activity 2 continued 

1
6

2
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  Key Takeaway: Math is a space where it’s fun to explore! The more 
cases we explore, the more con�dent we feel in making claims of 
whether something is always, sometimes, or never true. 

Activity 2 Make Your Own Sequences
Purpose: Students explore multiple representations of various arithmetic and geometric 
sequences and use repeated reasoning to make generalizations.

 Pairs Sharing a Device |  15 min | Pacing: Screens 6–7

Students using print

Activity
Name:                             Date:        Period:        

Activity

2
Make Your Own Sequences

You will use Screen 6 to complete this activity.

a  Create several di�erent sequences and compare their tables and graphs. Then describe 
something that you found interesting or surprising.

b  Decide whether each statement is always, sometimes, or never true. Explain your 
thinking.

Statement
Always, 

Sometimes, 
Never

Explanation

When you graph an 
arithmetic sequence, 
the points lie on a line.

The graph of a 
geometric sequence 
curves upward.

The graph of a 
geometric sequence 
with a positive �rst 
term will stay above  
the x-axis.

c  Write a recursive de�nition of a sequence that meets each set of criteria.

Criteria Recursive De�nition

Its graph lies on a horizontal line.

It approaches 0 but never reaches it.

Its 6th term is negative and 7th term is positive.

6
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 Short on time? Consider limiting the number of problems students complete on Screen 6.

44Algebra 1 Unit 1 Lesson 4 Activity 2

 ELD.PI.9–10.6a.Em, Ex, Br

 ELD.PI.9–10.3. Em, Ex, Br

(SMP.8)

(SMP.3)

(SMP.8)















Visit us online to explore  
digital lessons and learn more.

�	 amplify.com/mathca

Desmos® is a trademark of Desmos Studio, PBC.
IM K–12 Math™ and Illustrative Mathematics® are trademarks of Illustrative Mathematics, which is not affiliated with Amplify. 
Amplify is not an IM Certified Partner.
© 2025 Amplify Education, Inc. All trademarks and copyrights are the property of Amplify or its licensors.

MA0862 - 1893635


