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Algebra 1 Unit 1 Overview 
 
Unit 1 comprises of three sections;  
 

1. Rigor: Building a Common Vision of Rigorous Instruction in Mathematics where all participants 
examine the concept of high and low level tasks,   

 
2. Content: Engaging in a mathematical task as a learner. The task, Tommy’s T-Shirts, is designed 

to be very open-ended and a wide variety of mathematics could be used to find interesting and 
general solutions. 

 
3. Planning: Examining and planning the Unit 1 Concept Lesson, Custom T-Shirts. A modified 

version of the TTLP will be used for this purpose. 
 
Materials 
 
Brought by Participants Provided by Facilitator 

 • Unit 1 Participant Handout 
• Unit 1 Additional Handouts 
• Chart paper 

 
 
Outline 
 
  
 Task Materials Participant 

Handout 
Powerpoint 
Slides 

Time  

Introductions   1  
Scrambled numbers 
activity 

Additional 
Handouts p1 & p2 

 2 - 5  

Comparing Slope tasks 1 
and 2 

 Page 2, 3 6 - 9  

Building a Common 
Vision of Rigorous 
Instruction in 
Mathematics 
(2 hours) 
 Task Sort activity Additional 

Handouts p 3 - 10 
Page 4, 5 10 - 13  

Participants work on 
Tommy’s T-Shirts, the 
adult version of the    
unit 1 concept lesson. 

 Page 6, 7 
 
 

14 - 18  Content 
(2 hours) 

Read Research   19 - 21  
Introduce the TTLP  Page 8, 9 22 - 23  
Participants examine 
Custom T-Shirts 

 Page 10 24  
Thinking Through a 
Lesson Protocol, 
Planning the Unit 1 
concept lesson 
(2 hours) 

Complete TTLP 
planning of the Lesson 

 Page 11 -13 25  
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Detailed Slide-by-slide Facilitator’s Guide 
 
Note: It is strongly recommended that facilitator’s run through the PowerPoint presentation before 
delivering the training so as to familiarize themselves with any animation.  
 
 Slide Notes Time 
1 

07/10/07 Adapted from the PRISMA project 
developed by the IFL & LAUSD

Los Angeles Unified School District – Instructional Support Services

Algebra I

Unit 1 Training

 

Introduction  

2 Los Angeles Unified School District – Instructional Support Services

Building a Common Vision of Rigorous 
Instruction in Mathematics

Tommy’s T-Shirts Task

TTLP: The Unit 1 Concept Lesson

Unit 1 Overview

 

Overview  

3 Los Angeles Unified School District – Instructional Support Services

You will have one minute to work on 
the task:

Circle the numbers IN ORDER
beginning with the number one

Scrambled Numbers

 

Pass out Scrambled Numbers 1 (additional handouts page 1) facedown.  
 

• Instruct participants not to turn over the paper until instructed to 
do so. 

• Tell participants that the sheet contains numbers.  
• They must circle the numbers beginning with the number 1. 
• Participants must circle the numbers in consecutive order 
• They will be given 1 minute to circle as many numbers as they 

can. 
Time one minute for the activity.  
Ask participants “who got to 20, 30, 40?” etc.  
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Look at the second Scrambled 
Numbers task and make observations. 

Turn to your neighbor and share your 
observations.

You will have 1 minute to work on the 
second Scrambled Numbers task.

Scrambled Numbers Revisited

 

Pass out Scrambled Numbers 2 (additional handouts page 2). 
 
Participants can start looking at the new sheet as soon as it is passed out. 
 

• 1 minute – individually examine Scrambled Numbers 2 
• 1 minute – share observations with neighbor 
• 1 minute – circle as many numbers as possible 
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Comparing the two versions of the 
Scrambled Numbers task, how were 
they different for you as a learner? 

What made the difference?

Scrambled Numbers Revisited

 

The significance of the activity is that the organization of the numbers 
using the grid lines makes a seemingly confusing task easy and 
manageable. In an analogous way, students often perceive mathematics as 
a body of scattered formulas and rules. However, if mathematical tasks 
were structured in such a way as to allow students to find patterns that can 
organize their thinking, then they would likely be more successful and 
more motivated. This activity can make a strong impression on teachers 
regarding the advantages of designing lessons that help students organize 
their thinking so that they generalize from discussions around patterns in 
a high-level task. 
 
This activity can also help teachers see the importance of both individual 
think time as well as working with peers.  Often a person will solve a 
problem in only one way but when they share different solutions within 
peer groups, the group may go on to find even more solutions.  The whole 
is clearly greater than the sum of the parts. 
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Compare the two tasks:

Slope Task 1

Slope Task 2

Comparing Mathematical Tasks

 

Have participants turn to page 2 of the participant handout where they 
will find Slope Task 1 and Slope Task 2 
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Smith, S., Charles, R., Dossey, J.,  & Bittinger, M.  (2001).  Algebra 1, California Edition, 
Prentice Hall, 321. 

Slope Task 1

 

Ask participants to examine the tasks but NOT SOLVE THE TASKS. 
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Adapted from Smith, S., Charles, R., Dossey, J.,  & Bittinger, M.  (2001).               

Slope Task 2
For each pair of points, find a third point that is on the same 
line.  Explain how you used the information given to find the   
third point.

Algebra 1, California Edition, Prentice Hall, 321. 

 

Ask participants to examine the tasks but NOT SOLVE THE TASKS. 
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How are Slope Task 1 and Slope Task 2 
the same and how are they different?

Do the differences between 
Slope Task 1 and Slope Task 2 matter?

Comparing Tasks

 

Have participants record the similarities and differences individually on 
Page 3 of the handout. They can then discuss the similarities and 
differences at their tables. 
 
With the whole group, chart the responses. 
POSSIBLE SIMILARITIES: 

• both involve finding slope of a line using two points on the line 
POSSIBLE DIFFERENCES: 

• Slope Task 2 requires finding the slope and then using the 
knowledge of slope to determine a third point on the line. 

• Slope Task 2 requires explaining how the third point was 
determined. 

 
The differences between the tasks matter: 

• Each task requires a different level of thinking demand in order 
to solve it. 

• Although both tasks address the concept of slope, Slope Task 1 
requires only the use of a procedure while Slope Task 2 requires 
understanding the underlying concept of slope. 
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Sort Tasks A through L into two 
categories – high level and low level.

Develop criteria that describe the tasks 
in each category.

Task Sort

 

Pass out the Task Sort cards (pages 4 through 9 - additional handouts), 
one set for each participant. 

• Ask participants to begin by sorting the tasks by themselves into 
two categories, high-level and low-level. They can record their 
observations on Page 4 of the handout.  

• Do not define what is meant by high and low level. 
• Then have participants work in groups of 3-4 to sort the tasks 

and record their group response on the chart. 
•  Make certain each group discusses their own criteria for 

identifying a task as high or low level. 
• Collect the group responses on a single chart. 
•  Discuss the results from the whole group.  You might want to 

look at one high and one low level task that everyone agrees on 
and ask them why the task is high or low level.  Choose one or 
two tasks that have been identified by some as high and some as 
low.  Ask participants why they think the tasks are high or low.   
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11 Los Angeles Unified School District – Instructional Support Services

What makes a task “high level”?

Characterizing Tasks

 

Give participants time in their groups to develop criteria for high and low 
level tasks. They can use page 5 of the handout. Discuss and chart as a 
whole group the criteria participants identify for high level tasks.  
POSSIBLE RESPONSES: 

•  requires an explanation of the mathematics in the task 
•  has multiple entry points 
•  can be solved using multiple strategies 
•  can be represented in multiple ways 
•  requires significant cognitive effort 

 
The purpose of professional development is to assist teachers in helping 
students be able to think, reason, and problem solve in mathematics.  In 
order to do this, students must have something around which to think, 
reason, and problem solve.  We call this ‘something’ high-level tasks.  
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Low-Level Tasks
memorization

procedures without connections 
to meaning

High-Level Tasks
procedures with connections
doing mathematics

The QUASAR project research

 

Pass out the Mathematical task Analysis Guide. Page 10 – additional 
handouts 
 
There are two types of low-level tasks:  those that require memorization 
and those that require using a procedure without connecting it to the 
underlying mathematical meaning of the procedure.  
 
Ex. Memorization -- “State the quadratic formula.”   
      
Ex. Procedures without connections -- “Use the quadratic formula to 
solve y = x2 + 2x – 3.”  
 
There are also two types of high-level tasks:  those that require using a 
procedure that is connected to the underlying mathematical meaning and 
those that are considered “doing mathematics.”   
 
Ex.  Procedure with connections -- “Use the quadratic formula to solve y 
= x2 + 2x – 3 and explain how the discriminant relates to the graph of the 
function.” 
 
Ex.  Doing Mathematics -- “Determine from what height a projectile, 
whose position above the ground is given by y = x2 + 2x – 1, was 
propelled and how long it took before it hit the ground.  Explain how you 
know.”  
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Stein & Lane, 1996

A.

B.

C.

High High

Low Low

High Low
Moderate

High

Low

Task Set-Up Task Implementation Student Learning

Instruction Learning

 

The QUASAR research project found three patterns of instruction to 
learning. The project looked at Middle School Math Teachers and 
Students. Student learning was measured by a test that focused on 
thinking reasoning and problem solving in the spring of each year. 
 

A. Classes where tasks were consistently set up at high level and 
consistently maintained at high level had the highest learning 
gains.  

 
B. Classes which were only assigned low level tasks had the lowest 

learning gains. 
 

C. Classes where students were consistently presented with high 
level tasks, even if the task level was not maintained (i.e. rigor 
was removed during implementation) learning gains were higher 
than if students had not been exposed to high level tasks at all. 

 

 End of Section One 
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14 Los Angeles Unified School District – Instructional Support Services

Solve and discuss a mathematics 
task.

Reflect upon aspects of the lesson 
that supported your learning.

Tommy’s T-Shirts

 

Introduce section 2, tell participants they will be: 
 

• Solving an adult version of the Unit 1 Concept Task 
• Discussing what supported their learning 
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By solving a high-level contextual task, 

teachers will have the opportunity to consider 
the potential of such a task for helping 

students develop a general understanding of, 
and facility with, key mathematical ideas such 

as slope and y-intercept, and their 

manifestations in tables, graphs, and 
equations.

Rationale

 

Rationale  
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Work individually on Tommy’s T-Shirts 
Task.  Organize your work so that others 
can understand your solution and the 

process you used to get it.
Share and discuss your solution with your 
group.
Consider how the different solution paths 

you discussed are related to each other.

Tommy’s T-Shirts Task

 

Individual  Table group discussion  Presentation of solutions* 
 
Individual think time is very important -- encourage the participants to 
respect this.  
 
Circulate during the small group work.  Listen, question, encourage them 
to listen to each other and respond to each other’s thinking, and look for 
links between each others’ solutions, but do not stay too long with any 
one group.  It is not necessary that all groups arrive at a solution -- there 
should be additional learning and exploration during the share, discuss 
phase. 
 
Decide how you will orchestrate the presentation phase -- which solution 
paths will be presented and in what order.  
 
*Note: Not all solutions need to be presented 
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Tommy’s T-Shirts Task

 

The task is on page 6 in their Participant handout.  They can use pages 15 
& 16 of the handout to show work on the problem. 
 
Question 1:  As they solve the task, ask them to try to solve it another 
way. You can also ask them to generalize for question 1 -- what do they 
know about the set of all possible solutions? 
 
Example: The start up cost must be an even number if they are to get an 
exact monetary amount (ask them why?)  The price per shirt will change 
.25 for each $2 difference in the start up cost (ask them why) 
 
Question 2:  If they find one solution ask them if they can think of 
another solution that will yield the company more revenue.  Ask if there 
is one plan that will yield the most revenue; how do they know?  Can they 
prove it? 
 
Decide the order in which you will have solution paths shared.  
 
Explicitly ask for links between representations.  
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18 Los Angeles Unified School District – Instructional Support Services

What mathematical ideas did you 

explore in your work on Tommy’s      

T-Shirts Task?  

What supported your learning and 

engagement in this T-Shirts lesson?

Tommy’s T-Shirts Task

 

Allow time for groups to talk and then report out.  Chart their responses.  
 
You will likely hear that supports were provided by: 
 

• The facilitator during small group work -- assessing and 
advancing without telling; prompting them to explain their work, 
respond to each other, build on each other, link to 
representations 

• The opportunity to begin with private think time 
• The role of the small group sharing; building upon each others’ 

ideas 
• The role of the representations and links between them. If this 

doesn’t come up as a support, try to have them reflect back on an 
incidence during the presentation phase when they were 
exploring links between various representations. 
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The more ways that children are given to 
think about and test out an emerging 
idea, the better chance it has of being 
formed correctly and integrated into a 
rich web of ideas and relational 

understanding.

Van De Walle,  

2001, p. 34

Linking to research

 

Allow time for participants to read the slide  
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Research has shown that children who 
have difficulty translating a concept from 
one representation to another are the 
same children who have difficulty solving 
problems and understanding 
computations.

Lesh, Post, & Behr, 
1987

Linking to research

 

Multiple representations will be important throughout our work this year, 
so it is important to stress the importance of not only using those 
representations but being able to translate between them, understand how 
the same mathematical ideas appear in each of these representations, and 
recognizing that some representations  
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An important aspect of developing a 
robust understanding of functions means 
not only knowing which representation is 
most appropriate for use in different 
contexts but also being able to move 
flexibly between different 
representations in different 
directions. Knuth, 2000, p. 53

Linking to research

 

Allow time for participants to read the slide  

 End of Section Two 
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During the planning phase, teachers make 

decisions that affect instruction dramatically.  
They decide what to teach, how they are going 
to teach, how to organize the classroom, what 

routines to use, and how to adapt instruction 
for individuals.

Fennema & Franke, 1992, p. 156

TTLP: Unit 1 Concept Lesson

 

Introduce the final section: Planning the Unit 1 concept lesson. Allow 
time for participants to read the research. 
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Review the Thinking Through the 
Lesson Protocol  

In what ways is the protocol different 
from other planning tools you have 

used in the past?

TTLP

 

Give participants time to examine the TTLP on Pages 8 & 9 of the 
handout. 
All of us think through some aspects of our lesson prior to the lesson.  The 
Thinking Through a Lesson Protocol provides a set of planning questions.  
Look them over and consider ways the questions are similar to or 
different from those that you consider when planning a lesson. 
Possible Responses 

• Similar - We know the mathematics of the lesson. 
• Different 

  - The questions are very focused or specific.  
  - Misconceptions are identified. 
  - Questions focus on the interactions between the teacher and the 
students. 
  - The lesson plan is very focused on students in terms of what you will 
see or hear.  

 

24 Los Angeles Unified School District – Instructional Support Services

Consider the Custom T-Shirts Task:

What are all the ways the task can be 
solved?

Which of these methods do you think 
your students will use? 

What misconceptions might students 
have?

What errors might students make?

Custom T-Shirts

 

In particular, we are focusing on considering all of the possible 
misconceptions students might have or errors they might make before 
teaching the lesson.   
 
Examine the Custom T-shirt task on Page 10 of the handout. Allow some 
time for participants to work through the task, then at the tables, have 
participants discuss: 
 

•  What are all the ways the task can be solved?  Which of these 
do you think your students might use? 

•  What misconceptions might students have? 
•  What errors might students make? 
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Complete the TTLP in your groups

Decide when you will teach the Unit 
1 Concept task

Collect student work to use in the 
Unit 2 Professional Development

TTLP

 

Have each participant complete the blank TTLP document (Pages 11 
through 13 of the handout) individually and discuss in their groups. 
 
Have participants use the M.I.G. Concept Organizer (Page 14 of the 
handout) to decide when to teach the Concept Task.  
 
*Note: It is important that the Concept Task is not seen as an End of Unit 
Task. It can be used to introduce students to ideas and does not require 
the pre-teaching of every concept.  
 
It is very important that teachers bring student work from the Unit 1 
Concept Lesson to the Unit 2 Algebra 1 Professional Development.  
Ask them to bring five pieces of student work that encompass the range of 
their students. We will be looking at student work during the next session. 
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Los Angeles Unified School District

333 South Beaudry
Los Angeles, CA 90017
Tel: (213) 241-2465
Fax: (213) 241-8450

Cheri Guenther
Director

Thank you for your investment in 
raising student achievement!

Los Angeles Unified School District – Instructional Support Services

 

Thank you  

 


