Shormann Algebra 1 Scope and Sequence

Number (Arithmetic)

Compare and order integers and positive rational numbers

Represent squares and square roots using geometric models

Use models to add, subtract, multiply and divide integers and connect the actions of algorithms
Simplify numerical expressions involving order of operations and exponents

Select and use appropriate operations to solve problems and justify the selections
History of number, where arithmetic symbols come from, other numeral systems
Operations with whole number exponents

Operations with fractional exponents

Operations with scientific notation

Logarithm means exponent

Subsets of Real Numbers

Consecutive Integer

The complex plane

Prime and numbers

0Odd and even numbers

Factors and divisibility

Absolute value and order

Arithmetic word problems (including percent, ratio, and proportion)

Elementary number theory

Ratio (Fractions)

Define ratio, Greek's idea of comparison (rational), connect to other areas like language,
unity/diversity

Greek's discovery of square root of 2 and problems they had
History of pi, golden ratio, etc.
Convert between fractions, decimals, percents and whole numbers

Represent multiplication and division involving fractions and decimals by using concrete models,
pictures, words and numbers

Use addition, subtraction, multiplication and division to solve problems involving fractions and
decimals

use division to find rates and ratios in proportional relationships such as speed, density, price,
recipes, and student-teacher ratio

Estimate and find solutions to application problems involving percent

Estimate and find solutions to application problems involving proportional relationships such as
similarity, scaling, unit costs, and related measurement units.

Rational and irrational numbers
Applications from algebra and geometry
Rational and radical equations

Direct and inverse variation

Square roots and approximations

Algebra



Word games like Sawyer's "bag of stones” trick to bridge algebra and arithmetic; history and
etymology of algebra

Generate algebraic formulas involving conversions, perimeter, area, circumference, volume, and
scaling

Given a situation, the student looks for patterns and represents generalization algebraically

Student uses the commutative, associative, distributive, properties to simplify algebraic
expressions

Factoring Polynomials

Expanding Polynomials

Additions with algebraic expressions

Subtraction with algebraic expressions

Multiplication with algebraic expressions

Combined operations with algebraic expressions

Operations with Variable exponents

Operations with combined operations

Use concrete models to solve equations and use symbols to record actions
Formulate a possible problem situation when given a simple equation
Use symbols to represent unknowns and variables

The student finds specific function values, simplifies polynomial expressions, transforms and
solves equations, factors as necessary in problem situations

Quadratic equations, standard form and factoring
Finding roots of quadratic equations

Quadratic formula

Absolute value equations

Creating systems of equations from word problems
Nonstandard algebraic equations and solutions
Modeling functions numerically

Modeling functions symbolically

Modeling functions verbally

Finding domain and range from functions
Evaluating functions

Substitution and simplifying algebraic expressions
Using variables to express functional relationships

Elimination (systems of equations)

Geometry

Euclid, axioms, postulates, and deductive reasoning

Euclid, theorems, proofs

Aristotle, logic, syllogisms

Use angle measurements to classify pairs of angles as complementary or supplementary
Use properties to classify shapes including triangles, quadrilaterals, pentagons, and circles
Use properties to classify solids, including pyramids, cones, prisms and cylinders

Use critical attributes to define similarity



Sketch a solid when given the top, side, and front views
Make a net (two-dimensional model) of the surface area of a solid
Use geometric concepts and properties to solve problems in fields such as art and architecture

Make and verify conjectures about angles, lines, polygons, circles, and three-dimensional figures,
choosing from a variety of approaches such as coordinate, transformational, or axiomatic

Determine if the converse of a conditional statement is true or false
Construct and justify statements about geometric figures and their properties
Use inductive reasoning to formulate a conjecture

Use deductive reasoning to prove a statement

Use numeric and geometric patterns to make generalizations about geometric properties,
including properties of polygons, ratios in similar figures and solids, and angle relationships in
polygons and circles

Use properties of transformations and their compositions to make connections between
mathematics and the real world in applications such as tesselations or fractals

Identify and apply patterns from right triangles to sovle problems, including special triangles (45-
45-90, 30-60-90) and triangles whose sides are Pythagorean triples

Describe and draw cross sections and other slices of three-dimensional objects
Use nets to represent and construct three dimensional objects

Use top, front, side and corner views of three-dimensional objects to create accurate and
complete representations and solve problems

Properties of triangles, circles and rectangles

Special properties of isosceles, equilateral, and right triangles
Concept of proof and proof technique

Triangle congruency

Triangle proofs

Construction

Analytical Geometry

Descartes and Fermat and history of analytical geometry

Rectangular Coordinate System

Locate and name points on a coordinate plane using ordered pairs of integers
Finding the slope of a line

Linear equations

Identify and sketch the general forms of linear (y=x) parent functions
Parallel and perpendicular lines

Graphing systems of linear equations

Functions and relations

Modeling functions graphically

Finding domain and range from graphs

Graphs and intercepts

Graphing functions

Describe independent (input) and dependent (output) quantities in functional relationships

Use data sets to determine functional (systematic) relationships between quantities



Describe functional relationships for given problem situations and write equations or inequalities
to answer questions arising from the situations

Represent relationships among quantities using concrete models, tables, graphs, diagrams, verbal
descriptions, equations, and inequalities

Interpret and makes inferences from functional relationships

For a variety of situations, the identify mathematical domains and ranges and determine
reasonable domain and range values for given situations

Interpret situations in terms of given graphs or create situations that fit graphs

In solving problems, the student collects and organizes data, makes and interprets scatterplots,
and models, predicts, and makes decisions and critical judgments

Determine whether or not given situations can be represented by linear or nonlinear functions

Determines the domain and range values for which linear or nonlinear functions make sense for
given situations

Use combinations of algebraic, tabular, graphical, or verbal descriptions of linear functions

Analzye situations involving linear functions and formulate linear equations and inequalities to
solve a problem

Investigate methods for solving linear equations and inequalities using concrete models, graphs,
and the properties of equality, select a method, and solve the equations and inequalities

For given contexts, interpret and determine the reasonableness of solutions to linear equations
and inequalities

Analyze situations and formulates systems of linear equations to solve problems
Solve systems of linear equations using concrete models, graphs, tables, and algebraic methods

For given contexts, interpret and determine the reasonableness of solutions to systems of linear
equations

Use one and two-dimensional coordinate systems to represent points, lines, line segments, and
figures

Use slopes and equations of lines to investigate geometric relationships, including parallel lines,
perpendicular lines, and special segments of triangles and other polygons.

Identify graphic and symbolic forms of the following nonlinear functions: absolute value,
quadratic, square root, exponential, cubic, reciprocal

Measurement
The Lord abhors dishonest weights and measures (Proverbs 20:10, etc.)

Solve application problems involving estimation and measurement. Estimate measurements and
solve application problems involving length, area, and volume

Volume of box, cube, cylinder, prism, sphere

Total surface area

Surface area and volume of more complex shapes like pipes and washers
Length conversions

Area conversions

Volume conversions

Foreign currency conversions

Gas law problems

Evaluating scientific formulas

Density as a direct relationship

Evaluating financial formulas (interest rate, savings and debt)



Trigonometry

Distance and midpoint formulas

Right angle relationships

Sine, cosine, tangent

Pythagorean theorem

Polar coordinates

Vectors and parallelogram law (Whitehead)

Visualize location of resultant vector by applying Parallelogram Law
Periodicity

Unit circle

Calculus

Archimedes, Newton, Euler and Leibniz, history of calculus

Faster/slower, speed and rate, acceleration

Limits, tangent

Slope and area under a curve, connecting calculus to algebra/geometry fundamentals

Students develop the concept of slope as rate of change and determine slopes from graphs,
tables, and algebraic representations

Interpret the meaning of slope and intercepts in situations using data, symbolic representations,
or graphs

Investigate, describe, and predict the effects of changes in m and b on the graph y=mx+b

Graph and write equations of lines given characteristics such as two points, a point and a slope,
or a slope and y-intercept

Determine the intercepts of linear functions from graphs, tables, and algebraic representations
Interpret and predict the effects of changing slope and y-intercept in applied situations

Relate direct variation to linear functions and solves problems involving proportional change
Derivatives of f(x)=x"2

Integrals | (summing area under curve)

Ratios as rates

Statistics

Gauss and bell curve

Computation of probabilities of simple and compound events

Find approximate probability of a compound event through experimentation

Select and use an appropriate representation for presenting collected data and justify the
selection

Make inferences and convincing arguments based on an analysis of given or collected data
Describe a set of data using mean, median, mode, and range

Choose among mean, median, mode, or range to describe a set of data and justify the choice for
a particular solution

Data interpretation and representation: tables; bar, line, circle graphs; pie charts, scatterplots,
histograms, with and without margin of error

Chi square

Linear regression



Using Punnett squares
Hardy-Weinberg equilibrium

Computer Math

Binary system, connection to computer screen and pixels

Difference between discrete and continuous and analogy to one and many

Describe relationship between terms in a sequence and their positions in sequence

Select and use appropriate representations for presenting collected data and justify the selection
Sequences

Series

2 X 2 matrices, operations





