
Changes in mathematics department for 2019-2020:   
 
Dear Families of ES-LA,  
 

Thank you for welcoming the members of the mathematics department to ES-LA this year. You 
have been supportive, candid, generous, willing, and joyful in sharing how we can help the 
students of ES-LA become more confident and capable students in mathematics. Here is a short list 
of a bit of the progress made this year:   
 

• In all classes, we use curriculum and a sequence of topics that is aligned to Common Core 
standards in mathematics.  

 
• Course content is more rigorous and richer. We provide stronger preparation in algebra, 

geometry, statistics/data, equation solving, and numeracy.  
 

• We had a very successful Pi Day, filled with problem-solving, food, mathematical murals, 
and special guests.   
 

• We had a very special Lab Day, featuring collaborative puzzle-solving with a 
mathematical scavenger hunt and escape room adventures.    

 
These are just a few successes, and I see great potential for more growth in upcoming years. 

We are working to create a mathematics department that provides students with excellent 
preparation in algebra, geometry, and statistics so that they may thrive in any introductory level 
mathematics / statistics / computer science course at the university level when they graduate from 
ES-LA.  Furthermore, we are working to make sure that we do this so that every student feels 
confident, supported, and joyful, and empowered along this journey.   

 
The proposed changes for ES-LA Mathematics in 2019-2020 are our efforts to help build 

powerful learners who  
 
• Take responsibility for their own learning,  
• Display the skills and habits of mind by those who successfully use mathematics. 
• Work confidently and joyfully, with integrity.  
• Are encouraged to be curious: to ask questions, share ideas, and listen to the questions and 

ideas of others.  
 

Please take some time to read about the proposed changes below.  I’m happy to answer 
questions and hear your feedback.  
 

Sincerely,   

 
William Thill, Head  
Department of Mathematics, ES-LA  
thill@es-la.com  

 



What’s New for ES-LA Math, 2019-2020   
 
 
1. Names of courses will be changed / clarified so that they are better understood outside of ES-
LA.  In addition, curriculum in these courses will more closely and transparently align with 
Common Core Standards for Mathematics.   
 
Middle School Courses:  
Foundations of Algebra 1  
Foundations of Algebra 2  
Foundations of Algebra 3 
Integrated Mathematics I 
 
Upper School Courses:  
Integrated Mathematics I 
Integrated Mathematics II 
Integrated Mathematics III 
Precalculus 
AP Computer Science Principles (alternate 
years)  
AP Calculus 
AP Statistics (Alternate Years)  
 
a.  Math 8: Algebra and Mathematical Modeling 1-2-3 will be replaced with more typical 
names:  Integrated Mathematics I, II, III, and Precalculus.   These terms are used across the 
country for a specific scope / sequence of topics in mathematics that give students rich 
experiences in Algebra, Geometry, and Statistics in their high-school mathematics curriculum.   
 
b. Why Integrated?  The traditional Algebra 1 à Geometry à Algebra 2 sequence often 
leads to students not practicing/mastering important algebra the year they take Geometry. In 
addition, important concepts from Geometry can be very helpful when learning some important 
topics in beginning algebra. The Integrated Pathway teaches the same content in a sequence that 
allows students to make more connections.  

 
c. To learn more about how math topics Integrated Mathematics I, II, and III, see the end of 
this document.  
 
 
 
 
 
 
 
 
 
 
 
 



Courses will be re-named to reflect these changes:  
 
ES-LA   2018-2019 Course Name  
(phased out)  

ES-LA 2019-2020 Course Names 
(new)  

Math 6  Foundations of Algebra 1 
Math 7  Foundations of Algebra 2  
 Foundations of Algebra 3 <<new>>  
Algebra (Grade 8)  Integrated Mathematics 1  
Mathematical Modeling 1 Integrated Mathematics 2 (Reg/Honors)  
Mathematical Modeling 2 Integrated Mathematics 3 (Reg/Honors)  
Mathematical Modeling 3 Precalculus (Reg/Honors)  
Calculus (AP)  Calculus (AP)  
 Computer Science Principles (Reg/AP) <<new>> 
Statistics  Statistics (Reg/AP) Offered 2020-2021 
 
2. All students will own and use an appropriate calculator for their mathematics class.  
Instead of classroom sets of calculators, all students will own/use an appropriate calculator and 
will bring it to home and school. Students are expected to have their calculator with them anytime 
they are working on mathematics. Teachers will always provide structure and clarity about the 
appropriate and inappropriate used of calculators in their mathematics work.  
 
For  Foundations Courses 1-3: Texas Instruments TI-30X IIS Calculator (widely available for under 
$20).  This is a scientific calculator that is used currently in ES-LA Mathematics and science 
courses.   
 
For Integrated Mathematics I and beyond:  TI-84 Plus CE (Retail Cost: About $130).  This 
calculator can be used throughout a student’s mathematics career at ES-LA.  Other versions of the 
TI-84 are acceptable, especially used/ second-hand versions. 
 
Note:  We will phase out the use of the TI-Inspire CX.  The TI-84 is easier for students to use, and 
equally powerful/effective.  
 
3.  We will offer two new courses to give more students access to rich experiences that are 
developmentally appropriate. 
 
a. Foundations of Mathematics, Course 3 (Grade 8):  This course will provide 8th grade 
students with the opportunity to become strong, fluent, confident mathematics students before 
starting the high-school mathematics curriculum.  Students taking this course will then be ready to 
thrive in Integrated Mathematics I in grade 9.   
 
Note:  8th graders will take Integrated Mathematics I in grade 8, if their teacher recommends that 
this is an appropriate course for them.  Summer work will be provided so that students taking 
Integrated Mathematics I in grade 8 will master the foundational topics crucial for success.    
 
b. AP Computer Science Principles: This AP Computer Science Principles offers a 
multidisciplinary approach to teaching the underlying principles of computation. The course will 
introduce students to the creative aspects of programming, abstractions, algorithms, large data sets, 
the Internet, cybersecurity, and the impact of computing on society, culture, and economics. This 



course is recommended for any interested students grade 10 and above, if they are ready for AP-
level work.  A non-AP option is possible, but the AP option is accessible, enriching, and 
appropriate for new students to computer science.  
 
 
4.  This year, we are using validated, Common-Core aligned diagnostic assessments to 
provide teachers and students with helpful feedback about their readiness for their mathematics 
course next year.  This will be a yearly end-of-year practice for new and returning students.  
 
a. During May, each student in grades 6-10 will take a Mathematics Diagnostic Readiness 
Test, designed at University of California, Los Angeles.  This test will inform students of which 
topics need additional study / preparation in order to be successful in next year’s mathematics 
course. Students do not need to study for this test, and it does not count towards their course 
grade.  
 
b. This is viewed more as a diagnostic test than a placement test. The tests will be used to 
help teachers and students prepare successfully for next year’s mathematics courses. They are not 
being used as the sole or primary placement tool. Teacher recommendations, grades, and 
classroom observation will always serve as our primary tool for fairly assessing student readiness. 
 
c. Results on this test will inform students and teachers of areas of focus / practice that will be 
crucial for their success in their next course.  After each student takes their diagnostic test, they 
will receive individualized feedback about gaps / strengths in their preparation.   
 
5.  We will postpone naming/designation of “Honors” and “non-Honors” until Integrated 
Mathematics II in high school. This will not impact the level of challenge for students who want 
to be well-prepared for courses like AP Calculus in grade 12.   
 
a. Only transcripts from high-school courses taken in grades 9-12 are sent to colleges, further 
reducing the need to use “honors” as a separator of students in middle school. The honors 
designation will still be available for high-school courses, starting with Integrated Mathematics II.  
 
b. Primary Rationale: Separating and segregating middle school students in mathematics 
courses has not shown to improve student performance (even for the most accomplished/ 
confident students); In fact, according to most math education research, segregating kids by some 
perceived narrowly defined math ability impedes performance for those needing the most support. 
By not receiving “honors” designation, many students who could become ambitious and powerful 
students of mathematics are often segregated into courses where activities, rich tasks, and 
interesting explorations are replaced with less engaging, less effective learning activities (drill and 
practice, behavior enforcement, etc.)    
 
c. Ambitious, focused students in middle school will still be exposed to challenging 
experiences needed for success in a rigorous college-prep mathematics pathway in high school. 
Working alongside fellow grade 7 students who need more support will not prevent them from 
doing more challenging mathematics. Furthermore, students who need more support should be 
given the opportunity to learn alongside peers who are able to demonstrate habits and dispositions 
that are working for them in the mathematics classroom.  

 



d. By allowing all middle school students time to master the rich foundations of algebraic 
thinking and numeracy, we give more students the opportunity to grow deeply as mathematics 
students and do honors-level work in high school. Students who take Integrated I in grade 9 should 
also be given the opportunity to do ambitious work in mathematics at the honors level in high 
school.  Separating them out of honors early prevents this possibility.  

 
e. Note:  Students entering Integrated Mathematics I in Grade 8 are accelerating through 
content quickly. When a student chooses this path (and the teacher approves it), we will strongly 
recommend review / practice of important skills and concepts that would be covered more 
carefully and thoroughly in Foundations of Algebra, Course 3. We will provide more specific 
advice to students electing this option.    

 

 
 

 
  



Integrated Mathematics I: 
 
These topics typically occur in an introductory geometry class, but are placed in Integrated I. 
 
These topics in statistics, data analysis and probability are now part of an Integrated curriculum.  

• Representations of linear, quadratic, and exponential relationships using graphs, tables, 
equations, and contexts. 

• Symbolic manipulation of expressions in order to solve problems, such as factoring, 
distributing, multiplying polynomials, expanding exponential expressions, etc. 

• Analysis of the slope of a line in multiple ways, including graphically, numerically, 
contextually (as a rate of change), and algebraically. 

• Solving equations and inequalities using a variety of strategies, including rewriting (such as 
factoring, distributing, or completing the square), undoing (such as extracting the square 
root or subtracting a term from both sides of an equation), and looking inside (such as 
determining the possible values of the argument of an absolute value expression). 

• Solving systems of two equations and inequalities with two variables using a variety of 
strategies, both graphically and algebraically. 

• Use of rigid transformations (reflection, rotation, translation) and symmetry to demonstrate 
congruence and develop triangle congruence theorems. 

• Using coordinates to prove geometric theorems. 

• Elementary Geometric constructions (with compass/straightedge or dynamic geometry 
software). 

• Simple geometric proofs (investigate patterns to make conjectures, and formally prove 
them). 

• Representations of arithmetic and geometric sequences, including using tables, graphs, and 
explicit or recursive formulas. 

• Use of exponential models to solve problems, and to compare to linear models. 

• Use of function notation. 

• Statistical analysis of two-variable data, including determining regression lines, correlation 
coefficients, computing / using residuals to examine variation around a regression model. 

• The differences between association and causation, and interpretation of correlation in 
context. 

• Comparison of distributions of one-variable data.  



Integrated Mathematics II 
 
Topics typically placed in Algebra 1 that require more experience, and benefit from more 
geometric thinking.  
 
These topics in statistics, data analysis and probability are now part of an integrated curriculum.  
 
Key concepts addressed in this course are: 

• Geometric transformations (reflection, rotation, translation, and dilation) and symmetry. 

• Relationships between figures (such as similarity and congruence) in terms of rigid motions 
and similarity transformations. 

• Properties of plane figures. 

• Proofs of geometric theorems (investigate patterns to make conjectures, and formally prove 
them). 

• Measurements of plane figures (such as area, perimeter, and angle measure). 

• Measurements of three-dimensional solids (such as volume and surface area). 

• Analyze/measure right triangles, general triangles, and complex shapes (such as the 
Pythagorean Theorem, and trigonometric ratios, special triangles). 

• Understand independence and conditional probability, compound events, expected value. 

• Investigate of a variety of functions including square root, cube root, absolute value, 
piecewise-defined, step, and simple inverse functions. 

• Represent quadratic functions with a graphs, tables, equations, and contexts. 

• Solve quadratic equations using a variety of methods such as the zero product property, 
completing the square, and the quadratic formula. 

• Symbolically manipulate expressions in order to solve problems, such as factoring, 
distributing, multiplying polynomials, expanding exponential expressions, etc. 

• Use algebra to write and solve equations arising from geometric situations. 

• Use theorems about circles, including arc lengths and areas of sectors to solve problems 

 

  



Integrated Mathematics III: Because of the denseness and depth of the Common Core standards 
for Integrated Mathematics III, some topics may be presented in Precalculus next year (PC).  

• Visualize, express, interpret and describe, and graph functions (and their inverses, in many 
cases) within the following function families: absolute value, exponential, linear, 
logarithmic, piecewise-defined, polynomial, quadratic, square root.  

• Use variables and functions to represent relationships given in tables, graphs, situations, 
and geometric diagrams, and recognize the connections among these multiple 
representations. 

• Solving linear or quadratic equations in one variable, systems of equations in two 
variables, and linear systems of equations in three or more variables. 

• Use of algebra to rewrite complicated algebraic expressions and equations in more useful 
forms. Use these representations to model and solve problems presented as real-world 
situations or simulations. 

• Rewrite rational expressions and arithmetic operations on polynomials. 

• Understand and use the relationship between zeros and factors of polynomials to solve 
equations and inequalities. 

• Operate with complex numbers, solving quadratics with complex solutions. 

• Understand logarithms and their inverse relationship with exponentials. 

• Use logarithms to solve exponential equations. 

• Apply the Law of Sines and Law of Cosines (more in PC). 

• Model periodic phenomena with trigonometric functions (more in PC). 

• Calculate the sums of arithmetic and geometric series, including infinite geometric series 
(more in PC). 

• Explain how random sampling can be implemented in surveys and argue why it reduces 
bias in surveys.  

• Use the normal distribution to model outcomes and to make inferences as appropriate.  

• Use simulations to model random outcomes and estimate complex probabilities.  

• Use sample-to-sample variability to evaluate statistical decisions.   

• Solve trigonometric equations and prove trigonometric identities. (more in PC)  



Precalculus:  The main purpose of a precalculus course is to give students the opportunity to use 
multiple skills and understandings learned in their Integrated Mathematics courses for more 
complex problem-solving required in university-level STEM courses:  Calculus, Statistics, Computer 
Science. In addition, we want to cement and strengthen their mastery of algebra and functions 
explored in Integrated mathematics I-III.   

Topics:   

• Model contextual (“real-world”) situations with the following function families: absolute 
value, exponential, linear, logarithmic, piecewise-defined, polynomial, quadratic, square 
root, trigonometric.  

• Understanding inverse, composite, and piecewise-defined functions as tools to better 
analyze functions and model relationships between quantities.   

• Understanding radian measure, and thoroughly develop a mastery of unit-circle 
trigonometry in terms of radians.  

• Analyze periodic functions, reciprocals of periodic functions, and use /solve equations 
with periodic functions.  

• Analyze rational and polynomial functions, using their graphs, equations, and algebraic 
properties. Solve equations and inequalities with rational and polynomial expressions. 

• Deeply understand of exponential and logarithmic functions: properties of logarithmic 
expressions, Applications of exponential and logarithmic functions.  

• Describe and work with arithmetic and geometric sequences and series, infinite series, the 
binomial theorem.   

• Use the law of sines/cosines to solve questions about triangles.  

• Develop basic fluency with the essentials of vectors, matrices, conic functions, parametric 
equations, the complex plane, and polar coordinates.   

• Explore limits visually and algebraically, rates of change, average rate of change (AROC), 
explore instantaneous rates of change as limits of AROC.  

• Explore topics in calculus: evaluating limits at a point, areas under curves.  


