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• Math Subscores on the SAT® Suite of Assessments

• Skill Progression 

• SAT® Suite Question Bank

• Instructional Strategies for the Math Test
Here’s what we’ll cover today: 

Agenda
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The College Board has concluded that students must be able to

• read, analyze, and use reasoning to comprehend challenging literary and 

informational texts, including texts about science and history/social studies 

topics, to demonstrate and expand their knowledge and understanding; 

• revise and edit extended texts across a range of academic and career-

related subjects for expression of ideas and show facility with a core set of 

grammar, usage, and punctuation conventions; 

• show command of a focused but powerful set of knowledge, skills, and 

understandings in math and solve problems situated in science, social 

studies, and career-related contexts; 

• make careful and deliberate use of evidence as they read and write; 

• demonstrate skill in analyzing data, including data represented graphically in 

tables, graphs, charts, and the like, in reading, writing, and math contexts; 

and 

• reveal an understanding of words in context and how word choice helps 

shape meaning and tone. 

Essential Prerequisites 

for College and Career 

Readiness 

https://collegereadiness.collegeboard.org/pdf/redesigned-sat-k12-

teacher-implementation-guide.pdf

https://collegereadiness.collegeboard.org/pdf/redesigned-sat-k12-teacher-implementation-guide.pdf
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Understanding SAT® Scores
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Monitor Progress Over Time 

,
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Math That Matters Most

Students will engage in three key areas that contribute most 

to college readiness: 

• Problem solving and data analysis

• Mastery of linear equations and systems

• Manipulation of more complex equations
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SAT® Math Test Features
Calculator/No-Calculator portions

Focus on application, conceptual 

understanding, and procedural skill and 

fluency

Multiple question types

Multistep problems

Question sets
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• The overall aim of the SAT® Math Test is to assess fluency 

with, understanding of, and ability to apply the 

mathematical concepts that are most strongly prerequisite 

for and useful across a wide range of college majors and 

careers.

• Total Questions on the SAT® Math Test: 58 questions

• Multiple Choice (45 questions)

• Student-Produced Response (13 questions)

Math Test 

Information
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Calculator and 
No-Calculator 
Portions

• The Calculator portion

• gives insight into students’ capacity to use appropriate 

tools strategically. 

• includes more complex modeling and reasoning 

questions.

• includes questions in which the calculator could be a 

deterrent to expedience.

• allows students to use handheld or built-in calculator 

tool.

• The No-Calculator portion

• allows the SAT® Suite to assess fluencies valued by 

postsecondary instructors and includes conceptual 

questions for which a calculator will not be helpful.
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Student-Produced Response Questions
• The answer to each student-produced response question 

is a number (fraction, decimal, or positive integer) that will 

be entered on the answer sheet into a grid. 

• Students may also enter a fraction line or a decimal point.
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Math Test High-Level Blueprint

*Questions under Additional Topics in Math contribute to the total Math Test score but do not contribute to a subscore within the Math Test. 

Question Types SAT PSAT 10 PSAT 8/9

Total Questions 58 48 38

Multiple Choice 45 40 31

Student-Produced Response 13 8 7

Contribution of Questions to Subscores

Heart of Algebra 19 16 16

Problem Solving and Data Analysis 17 16 16

Passport to Advanced Math 16 14 6

Additional Topics in Math* 6 2 0

Contribution of Questions to Cross-Test Scores

Analysis in Science 8 7 6

Analysis in History/Social Studies 8 7 6
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Math Test Domains

• Essential 
geometric and 
trigonometric 

concepts

• Quadratic, 
exponential 
functions

• Procedural skill 
and fluency

• Ratios, rates, 
proportions

• Interpreting and 
synthesizing data

• Linear equations

• Fluency

Heart of 
Algebra 
(19)*

Problem 
Solving 

and Data 
Analysis 

(17)*

Additional 
Topics in 

Math

(6)*

Passport to 
Advanced 

Math

(16)*

* Represents the number of questions in this domain



Heart of Algebra
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What is Heart 
of Algebra?

Algebra is the language of high school mathematics. 

The Heart of Algebra domain includes the following: 

• Analyzing and fluently solving equations and systems of 

equations

• Creating expressions, equations, and inequalities to represent 

relationships between quantities and to solve problems

• Rearranging and interpreting formulas
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Heart of Algebra (Calculator)

When a scientist dives in salt water to a depth of 9 feet below the surface, the pressure 

due to the atmosphere and surrounding water is 18.7 pounds per square inch. As the 

scientist descends, the pressure increases linearly. At a depth of 14 feet, the pressure is 

20.9 pounds per square inch. If the pressure increases at a constant rate as the 

scientist’s depth below the surface increases, which of the following linear models best 

describes the pressure p in pounds per square inch at a depth of d feet below the 

surface?

A) p = 0.44d + 0.77 

B) p = 0.44d + 14.74 

C) p = 2.2d – 1.1 

D) p = 2.2d – 9.9
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Heart of Algebra: Answer Explanation

Choice B is correct. To determine the linear model, one can first determine the rate at 

which the pressure due to the atmosphere and surrounding water is increasing as the 

depth of the diver increases. Calculating this gives

20.9 −18.7

14.9
= 

2.2

5
= 0.44

Then one needs to determine the pressure due to the atmosphere; that is, the pressure 

when the diver is at a depth of 0. Solving the equation 18.7 = 0.44 ( 9 ) + b gives b = 14.74. 

Therefore, the model that can be used to relate the pressure and the depth is p = 0.44 d + 

14.74.



Problem Solving and Data 

Analysis
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• Quantitative Reasoning

• Analysis of Data

• Ratios 

• Percentages

• Proportional reasoning

In Problem Solving and Data Analysis, students will encounter an 

important feature of the SAT® Suite of Assessments: multipart 

questions. 

• Students can do more sustained thinking and explore 

situations in greater depth if asked more than one question 

about a given scenario. 

• Students will generally see longer problems in their 

postsecondary work. 

• Students will be asked to describe relationships shown 

graphically. 

What Is Problem 

Solving and Data 

Analysis?
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Problem Solving and Data Analysis: Sample Question  

(Calculator)

A typical image taken of the surface of Mars by a camera is 11.2 gigabits in size.  

A tracking station on Earth can receive data from the spacecraft at a data rate of 3 

megabits per second for a maximum of 11 hours each day.  If 1 gigabit equals 

1,024 megabits, what is the maximum number of typical images that the tracking 

station could receive from the camera each day?

A) 3

B) 10

C) 56

D) 144
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Problem Solving and Data Analysis: Answer Explanation



Passport to Advanced 

Math
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What is Passport to 

Advanced Math?

Problems in Passport to Advanced Math will cover topics 

that have great relevance and utility for college and 

career work: 

• Understanding the structure of expressions

• Analyzing, manipulating, and rewriting expressions

• Reasoning with more complex equations

• Interpreting and building functions

Students will

• create and solve quadratic and exponential 

problems. 

• create and solve radical and rational equations. 

• solve systems of equations. 

• understand the relationship between zeros and 

factors of polynomials. 
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Passport to Advanced Math:

Sample Question

The function f is defined by f (x) = 2x³ + 3x² + cx + 8, where c is a constant. In the xy-

plane, the graph of f intersects the x-axis at the three points (−4, 0), (
1

2
, 0 ), and (p, 0).  

What is the value of c?

A) –18

B) –2

C) 2

D) 10
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Passport to Advanced Math: Answer Explanation

Choice A is correct. The given zeros can be used to set up an equation to solve for c. Substituting –4 for x
and 0 for y yields –4c = 72, or c = –18.

Alternatively, since –4, 
1

2
, and p are zeros of the polynomial function

f (x) = 2x³ + 3x² + cx + 8, it follows that f (x) = (2x − 1)(x + 4)(x − p).

Were this polynomial multiplied out, the constant term would be 

(−1)(4)(− p) = 4 p. (We can see this without performing the full expansion.) 

Since it is given that this value is 8, it follows that 4p = 8 or rather, p = 2. Substituting 2 for p in the 
polynomial function yields

f (x) = (2x − 1)(x + 4)(x − 2), and after multiplying the factors, one finds that the coefficient of the x term, or 
the value of c, is –18.



Additional Topics in Math
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What is Additional Topics in 

Math?
The SAT® will require the geometric and 

trigonometric knowledge most relevant to 

postsecondary education and careers: 

• Geometry

- Analysis

- Problem solving

• Trigonometry

- Sine

- Cosine

- Tangent

• Pythagorean Theorem
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Additional Topics in Math: Sample Question (Calculator) 

An architect drew the sketch below while designing a house roof. The dimensions shown are for the 

interior of the triangle.

What is the value of cos x?
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Additional Topics in Math:

Answer Explanation

What is the value of cos x?

This problem requires students to make use of properties of 

triangles to solve a problem.

Because the triangle is isosceles, constructing a 

perpendicular line from the top vertex to the opposite side will 

bisect the base and create two smaller right triangles. In a 

right triangle, the cosine of an acute angle is equal to the 

length of the side adjacent to the angle divided by the length 

of the hypotenuse. This gives cos x = 
16

24
, which can be 

simplified to cos x = 
2

3
.



Teacher Toolkit 
Contents
Test Specifications

Teacher Implementation Guide

Skills Insight

Official SAT® Practice Lesson Plans
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https://www.isbe.net/Pages/sat-psat.aspx

The Teacher Toolkit

https://www.isbe.net/Pages/sat-psat.aspx
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The Teacher Toolkit

Teacher Implementation 

Guide
Skills Insight

https://www.isbe.net/Pages/sat-psat.aspx

Test Specifications 

for the SAT

Official SAT Practice 

Lesson Plans

https://collegereadiness.collegeboard.org/pdf/redesigned-sat-k12-teacher-implementation-guide.pdf
https://collegereadiness.collegeboard.org/pdf/redesigned-sat-k12-teacher-implementation-guide.pdf
https://collegereadiness.collegeboard.org/pdf/skills-insight-sat-suite.pdf
https://www.isbe.net/Pages/sat-psat.aspx
https://collegereadiness.collegeboard.org/pdf/test-specifications-redesigned-sat-1.pdf
https://collegereadiness.collegeboard.org/sat/k12-educators/advising-instruction/official-sat-practice-lesson-plans
https://collegereadiness.collegeboard.org/sat/k12-educators/advising-instruction/official-sat-practice-lesson-plans
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The Curriculum Review Worksheets are designed to help teachers  

• understand many of the skills and knowledge that are assessed on the PSAT™ 8/9,  

PSAT™ 10, and SAT®;

• review student performance; 

• identify skills and knowledge that need additional instruction and support; and 

• develop a plan for implementation. 

The Curriculum Review Worksheets contain sets of tables addressing most of the skills and 
knowledge assessed on the PSAT™ 8/9,  PSAT™ 10, and SAT® (Reading, Writing and 
Language, and Math Tests). 

Each table includes a description of a skill or knowledge and provides a structure to guide 
educators to evaluate the placement of that skill or knowledge within the curriculum.

To request the full version of the curriculum worksheets for Reading, Writing and Language, 
and Math, please email ILSAT@collegeboard.org. 

Curriculum Review Worksheets
https://www.isbe.net/Pages/sat-psat.aspx

https://www.isbe.net/Pages/sat-psat.aspx


Math Folder

https://www.isbe.net/Pages/sat-psat.aspx

https://www.isbe.net/Pages/sat-psat.aspx


34

• Here’s how to get the most out of the resources included in the Math 

folder: 

•
• Step 1: Review the SAT Math Test Specifications in a department meeting. 

Talk with your colleagues about each skill/knowledge listed. Discuss the 

following questions:

•Are there any skills or knowledge that aren’t included in your Math 

curriculum?

•Which five skills will your students apply effectively on the SAT®?

•Which three skills will your students struggle with on the SAT®? 

Math Folder Resources

Test Specifications

https://collegereadiness.collegeboard.org/pdf/test-specifications-redesigned-sat-1.pdf
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• Step 2: Review practice questions to see how skills are assessed on the 

SAT®. Practice questions included in the Teacher Implementation Guide

identify the specific test content that is assessed, making it easy to 

connect questions with the skills in the test specifications. 

•
• More practice questions are available at sat.org/practice. Besides the 

eight SAT practice tests, you can review answer explanations and scoring 

guides to clarify the skills being assessed. 

Math Folder Resources

Teacher Implementation Guide

https://collegereadiness.collegeboard.org/educators/k-12/teacher-implementation-guide
https://collegereadiness.collegeboard.org/sat/practice
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• Step 3: Review your school’s score data in the K-12 Score Reporting 

Portal. The perfect way to get started with these skills is to see where 

your students are strong and where they need improvement.  

• Review the Instructional Planning Report. Note average test scores, 

cross-test scores, and subscores. 

• Use the SAT Suite Question Bank to find questions that align to the Math 

Test, specifically to the subscores: 

-Heart of Algebra

-Problem-Solving Data Analysis

-Passport to Advanced Math

•

Math Folder and Using 

the SAT® Suite 

Question Bank
https://satsuitequestionbank.collegeboard.org

https://k12reports.collegeboard.org/login
https://satsuitequestionbank.collegeboard.org/
https://satsuitequestionbank.collegeboard.org/
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• Step 4: Work through the Curriculum Review Worksheets with your 

colleagues. You’ve already reviewed the mean test scores for your school. 

Now see the level of performance your students demonstrate in each 

domain. Read through the skills at each level, and identify where they’re 

included (or not included) in the curriculum to highlight adjustments your 

department may need to make.

•

Math Folder Resources

Curriculum Review Worksheets
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• Step 5: Review sample lessons and strategies. Check Skills Insight for 

the SAT Suite to investigate the Suggestions for Improvement to advance 

to the next score range, and include some of them in your lessons. 

Review Official SAT Practice Lesson Plans, which use resources such as 

Official SAT Practice on Khan Academy® to foster a classroom experience 

that leads to independent practice. In addition, the Teacher 

Implementation Guide suggests instructional strategies to include in your 

lessons. Used with your expertise, these sample lessons and strategies 

can enhance your teaching practice.

• Step 6: Continue to measure student progress. You’ve already noted the 

current mean scores on the SAT Suite of Assessments. As you include 

questions in your formative and summative assessments, track student 

progress. 

•

Math Folder Resources

Skills Insight

Official SAT® Practice Lesson Plans

https://collegereadiness.collegeboard.org/pdf/skills-insight-sat-suite.pdf
https://collegereadiness.collegeboard.org/sat/k12-educators/advising-instruction/official-sat-practice-lesson-plans
https://www.khanacademy.org/sat
https://collegereadiness.collegeboard.org/educators/k-12/teacher-implementation-guide


Math & Illinois 
Priority Standard 
Alignment
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Subscores and the 

Illinois Learning 

Standards
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Subscores and the 

Illinois Learning 

Standards
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Subscores and the 

Illinois Learning 

Standards



Heart of Algebra and Illinois 

Priority Standard Alignment

https://www.isbe.net/Documents/Illinois-Priority-Learning-Standards-2020-21.pdf

https://www.isbe.net/Documents/Illinois-Priority-Learning-Standards-2020-21.pdf
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Subscore: Heart of Algebra

Heart of Algebra assesses students’ ability to analyze, fluently solve, and 

create linear equations and inequalities. Students will also be expected to 

analyze and fluently solve equations and systems of equations using multiple 

techniques. 

• To assess full command of the material, these problems will vary 

significantly in form and appearance. 

• Problems may be straightforward fluency exercises or may pose 

challenges of strategy or understanding, such as interpreting the interplay 

between graphical and algebraic representations or solving as a process 

of reasoning. 

• Students will be required to demonstrate both procedural skill and a 

deeper understanding of the concepts that undergird linear equations and 

functions to successfully exhibit a command of the Heart of Algebra.

Illinois Priority Learning Standard: A-REI.3

Solve linear equations and inequalities in one variable, including equations 

with coefficients represented by letters.

Subscore & Illinois 

Priority Standard 

Alignment

Heart of Algebra
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Illinois Priority Learning Standard: A-REI.3

Solve linear equations and inequalities in one variable, including equations with 

coefficients represented by letters.

Subscore & Illinois 

Priority Standard 

Alignment
Heart of Algebra

Score 

Range

Subscore Skill

15–19 HOA Create a simple expression in one variable that represents a context. 

Evaluate a one-variable expression by substituting a value for the variable. 

20–24 HOA Create an expression or equation in one variable that models a context. 

25–29 HOA Solve a linear equation in one variable. 

Interpret a term from a linear equation in one variable in the form ax + b = c. 

30–34 HOA Determine the conditions under which a linear equation in one variable has no 

solution, one solution, or infinitely many solutions. 

Solve a linear equation in one variable that requires computation with fractions 

or decimals. 

35–40 HOA Create and solve a linear equation in one variable representing a context 

utilizing insight to identify the correct coefficients and constants in the equation. 

Make connections between different representations of linear equations in one 

variable; these representations often include symbolic representations, which 

may contain a variable constant. 
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Illinois Priority Learning Standard: A-REI.3

Solve linear equations and inequalities in one variable, including equations 

with coefficients represented by letters.

Score Range:15-19

Skill: Evaluate a one-variable expression by substituting a value for the 

variable. 

Suggested Improvement: 

When reading a real-world problem, identify multiple quantities that vary and 

develop a linear equation or a linear function that defines their relationship. 

Score Range: 20–24

Skill: Solve a linear equation in one variable. 

Score Range: 25-29

Skill: Interpret a term from a linear equation in one variable in the form ax + 

b = c. 

Subscore & Illinois 

Priority Standard 

Alignment
Heart of Algebra

https://collegereadiness.collegeboard.org/pdf/skills-

insight-sat-suite.pdf

https://collegereadiness.collegeboard.org/pdf/skills-insight-sat-suite.pdf


Accessing and Utilizing 

the SAT® Suite Question 

Bank 
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The SAT® Suite Question Bank May 

Be Accessed at 
https://satsuitequestionbank.collegeboard.org. 

Open to the Public

No College Board Account or Access Code 

Required

https://satsuitequestionbank.collegeboard.org/
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How to Create a Question Set within the SAT® Suite Question 

Bank
Go to https://satsuitequestionbank.collegeboard.org

To create a question set:

• Use the filters to narrow the list.
• Select question IDs to view question content.

• Check boxes to create the set (up to 20 questions). 
• Select the “Export PDF” button.
• Choose to print questions with or without the correct 

answers and explanations.

https://satsuitequestionbank.collegeboard.org/
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Questions are classified as easy, medium, or 

hard and are based on student performance.

Filters: Level of 

Difficulty
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Primary Dimensions: broad categories of the skills and 

knowledge measured by each test

Secondary Dimensions: subcategories of each primary 

dimension

Tertiary Dimensions: categories of each secondary dimension

Dimensions
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Calculator and No-Calculator



Connecting the Math Test 

with Classroom 

Instruction
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Instructional Strategies for Math: 

• Ensure that students practice solving multistep problems.

• Encourage students to express quantitative relationships in 
meaningful words and sentences to support their arguments 

and conjectures.

• Separate students into small working groups. Ask them to 

discuss how to arrive at solutions. 

• Vary the types of problems in assignments so that students 
aren’t always using the same strategy to find solutions.

• Assign students math problems or create classroom-based 

assessments that do not allow the use of a calculator. 

• Develop interest and facility in math by providing frequent 
opportunities for students to interpret and apply mathematical 
skills and concepts in real-world contexts, particularly in the 

sciences and social studies.

General Math 

Strategies

https://collegereadiness.collegeboard.org

/pdf/redesigned-sat-k12-teacher-

implementation-guide.pdf

https://collegereadiness.collegeboard.org/pdf/redesigned-sat-k12-teacher-implementation-guide.pdf
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Skill-Building Strategies for Math: 

• Provide students with explanations and/or equations that 
incorrectly describe a graph and ask them to identify errors. 

• Ask students to create pictures, tables, graphs, lists, models, 
and/or verbal expressions to interpret text and/or data to help 
them arrive at a solution. 

• Ask students to solve problems that require multiple steps to 
arrive at the solution. 

• Facilitate discussions in which students communicate their own 
thinking and critique the reasoning of others as they work toward 
a solution. 

• Ask open-ended questions. 

• Direct students’ attention to real-world situations to provide 
context for the problem. 

• Organize information to present data and answer a question or 
show a problem solution. 

• Use “Guess and Check” to explore different ways to solve a 
problem when other strategies for solving are not obvious. 

Math: Skill-Building 

Strategies

https://collegereadiness.collegeboard.org

/pdf/redesigned-sat-k12-teacher-

implementation-guide.pdf

https://collegereadiness.collegeboard.org/pdf/redesigned-sat-k12-teacher-implementation-guide.pdf
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Next Steps

Teacher Toolkit

• Review the SAT Teacher Implementation Guide: 
https://collegereadiness.collegeboard.org/pdf/rede

signed-sat-k12-teacher-implementation-guide.pdf

• Contact ILSAT@collegeboard.org to request the 

full version of the curriculum worksheets for 
Reading, Writing and Language, and Math. 

Visit the SAT® Suite Question Bank

• Access the SAT® Suite Question Bank at 
https://satsuitequestionbank.collegeboard.org.  

• Determine the best use of the readily available 
3,500 questions. 

https://collegereadiness.collegeboard.org/pdf/redesigned-sat-k12-teacher-implementation-guide.pdf
https://satsuitequestionbank.collegeboard.org/


Thank You

Please email questions or comments about this 

presentation to ILSAT@collegeboard.org. 

mailto:ILSAT@collegeboard.org

