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Statement of Intent and General Guidelines 
To the instructor: 
 
The following document is very much a work in progress, as revealed by its informal style. It 
was produced as a first step toward creating a better alignment between high school and 
college in terms of curricular expectations and pedagogical approach. The goal of the 
committee was to revisit the high school Algebra 2 course and reflect on what we wanted 
students to master in order to succeed later in subsequent courses, either in a 4th year of high 
school math or in a first course in college math (preceded by a reasonable performance on an 
average mathematics placement exam). We regard this as a set of minimal core topics and we 
expect that there will be additional time to add more depending on class ability and teacher 
preferences. We have therefore included suggestions for some topics that we encourage 
instructors to include; these are listed at the end in the section labeled “Extensions.”  
 
It is our hope that this summary will be flexible enough to be adaptable to various teaching 
(and learning) styles, yet prescriptive enough so that the tenets of our approach become 
apparent.  
 
There are pedagogical threads running throughout this document that are worth emphasizing at 
the outset. Paramount among these is using a functional approach, which can be described in 
the words of OSU Professor Edward Laughbaum as “… using function, function representation 
and functional behaviors to teach algebraic concepts and skills.”* In addition, we suggest the 
following: 
 

1) Emphasize relevance by using a modeling approach (units and notational precision 
are very important). 

2) Utilize data as much as possible so students can recognize patterns and internalize the 
main features of each family of functions. 

3) Spend time on the important features/characteristics of basic graphs for each family 
of functions. 

4) Reach a balance between skill development, understanding of concepts, applications 
and connections, both with and without technology. 

5) Weave in skills as much as possible and present them in context. 
6) Speaking of skills, make sure that all bases are covered but avoid getting bogged 

down in unnecessarily complex algebraic manipulations.   
7) Make sure to emphasize and incorporate fractions and decimals: in other words, avoid 

rational number avoidance! 

                                                 
* “An Argument for Using a Functional Approach When Teaching Remedial Algebra/Algebra”, by Edward D. 
Laughbaum, Pre-Print Draft, August 8, 2006, http://www.math.ohio-
state.edu/~elaughba/papers/argument_using_function_approach_when_teaching_remedial_alg_preprint.pdf   
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8) Emphasize continuous recall through a “compare and contrast” approach between 
families of functions and adopt a continual use of functional ideology and notation. 

9) Favor depth over breadth, but not at the cost of leaving out entire topics. 
10) Most of all, keep an open mind and don’t be afraid to try everything twice. 

 
The following does not constitute a substantial change in topics currently covered in Algebra 2. 
However, we are instead trying to promote a shift in the pedagogy that many instructors are 
currently using. We are therefore mostly concerned with the delivery of the material (hence, 
the functional, graphical and modeling threads running through this outline). We simply 
believe that this multifaceted approach will meet the needs of the students heading for colleges 
and universities and also help all students face the mathematical challenges of life in the 21st 
century.  
 
We have subdivided Algebra 2 into eight areas of study that roughly correspond to the main 
families of functions studied in the course. These areas are:  

Linearity, Systems of Equations, Quadratics, Polynomials, Exponentials, 
Radical Expressions, Rational Expressions and Logarithms. 

This document speaks directly to the instructor and tries to be somewhat specific in pairing 
concepts and pedagogical approaches. 
 
Linearity: 
• Use a functional approach throughout.  
• Emphasize modeling (in particular, the constant average rate of change). 
• Address both the standard and point-slope formulas, as opposed to only emphasizing the 

slope-intercept form. 
• Given data, have students determine if the data is linear or not and if so, get the best fitting 

line (via calculators) and use it to interpolate and extrapolate. Discuss the domain of 
validity and include interpretations of your students’ results. 

• Apply concepts of linearity to parallel and perpendicular lines and the distance and 
midpoint formulas. 

• Embed the concepts of slope and domain in the context of applications (and these should 
always include precision of scale and units). 

• Have your students find x-intercepts using all three forms of the equation of a line and 
more generally: 

o Given an x-value, find the y-value 
o Given a y-value, find the x-value  

• Instill an independence from the letters x and y. Whenever possible, use other symbols. 
Students should understand input vs. output and not depend on the letters used to represent 
these concepts. 

 
Systems of Equations:  
• Present systems of 2 equations in 2 unknowns so that your students can: 

o Recognize equivalent systems. 
o Solve a system graphically for exact and approximate solutions with and without 

technology. 
o Solve the system using an algebraic method (specifically, substitution or 

elimination). 
o Remember, applications and modeling should be used to motivate all the above. 

• This topic will be reprised as new function-families are introduced. 
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Quadratics: 
• Use a functional approach throughout. 
• Emphasize applications and modeling of quadratic functions. 
• Provide opportunities for students to compare and contrast the quadratic family with the 

linear family via tables, graphs and equations. 
• Relate the following graphical characteristics with and without technology to quadratic 

equations (in both standard and vertex forms): 
o Upward or downward opening 
o Vertex 
o Axis of symmetry 
o Maximum and minimum output values 
o Increasing or decreasing regions of the function. 
o The effect of changes in the parameters a and c in the standard form 

cbxaxxf ++= 2)(  on the characteristics of the graph. 
• Have your students find the output )(xf  when given an input x and when given an output, 

find the corresponding input values. Methods should include: 
o Simple factoring 

 Factoring out common factors 
 Difference of squares 
 Equations 02 =++ cbxax  with 1=a  or with prime values for a and 

reasonable values for c. 
o Quadratic formula 

 De-emphasize the “ ± ” notation; instead use 

  
a

acbbx
2

42 −+−
=  and 

a
acbbx

2
42 −−−

=  

separately. 
• Present the equivalence of: 

o Zeros of a  quadratic function 
o Roots of a quadratic equation 
o x-intercepts of the graph 

• Given data, have students determine if the data is linear or non-linear 
o If non-linear, could it be quadratic? 
o If so, using technology, have them find the best fitting quadratic and use the model 

to draw proper conclusions in applied problems. 
o This should always include the domain of validity and precision of scale and units. 

 
Polynomials: 
• Use a functional approach throughout. 
• Consistently use terminology and language of higher order polynomial equations and 

functions. 
• Review: 

o Addition and subtraction of polynomials 
 Given )(xf  and )(xg , your students should be able to find: 

- )()( xgxf +  
- )()( xgxf −  
- )()( xgxf  (for reasonable polynomial functions) 

• Provide opportunities for students to compare and contrast graphical properties of even and 
odd degree polynomials. 
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• Relate the following graphical characteristics (with and without technology) 
o Local behavior (maximum and minimum points) 
o Increasing and decreasing  
o End behavior 
o The effects of the leading coefficient and constant term on the graph. 

• Along with evaluating polynomial functions, use technology in solving kxf =)(  for a 
constant k .  

• Reinforce the equivalence of: 
o Zeros of a polynomial function 
o Roots of a polynomial equation 
o x-intercepts of the graph of a polynomial function 

• Include the domain of validity in modeling applications 
• Provide data that can be modeled with functions studied to date 

o Re-emphasize precision of scale and units 
 
Exponentials: 
• Use a functional approach throughout. 
• Emphasize applications and modeling (include growth by a fixed percentage).  
• Provide opportunities to compare and contrast the previous families (linear, quadratic, and 

polynomial) with the exponential family via tables and graphs (by using the equation, once 
the equation has been introduced).  

• Emphasize tbay ⋅=  and tray )1( +⋅=  where rb += 1 (the variable t since time is often 
used as an input and we would like to use alternatives to x and y whenever appropriate). 
Compare the growth factor b with the growth rate r.  

• Relate the graphical characteristics of the function to the algebraic expression 
o Increasing and decreasing 
o y-intercept 
o The effect of changes in the parameters a and b or a and r on the characteristics of 

the graph. Compare to bmxy += and roles of m and b or to )( 11 xxmyy −=−  and 
the roles of m and ),( 11 yx .  

o Horizontal asymptote (end behavior) 
• Given x, find y. Given y, find x using technology – logarithms will come a bit later. Use 

half-life and doubling time applications. 
• Include domain of validity in modeling applications 
• Provide data that can be modeled with the exponential family; for example, population, 

compound interest, loans, radioactive decay, drug decay (single dose). Use technology for 
exponential regression to draw reasonable conclusions from the exponential model. 

• Give opportunities to select the best family for modeling given a real data set. 
• Integrate a review of the laws of integer exponents and simplifying exponential expressions 

as needed; facilitate manipulation skills regarding exponential functions for example.  
• Introduce e as a base; use continuous compounding as an example.  
 
 
Radical Expressions: 
• Use a functional approach throughout. 
• Review radical notation: , 3 , 4 ,…, n  
• Provide opportunities to compare and contrast the root function family with the polynomial 

(monomial) family. 
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• Review exponentials bringing in fractional exponents and their link to radical notation. 
o Manipulation of radicals can be facilitated by first converting to fractional 

exponents and then performing the desired manipulation (review rules of 
exponents) 

• Explain the principle of inverse functions by introducing the composition of functions as a 
means to verify when two functions are or are not inverses of each other. 

• Review number sense with radicals, rough approximations:  
o Between which two integers is ….?  
o Which integer is closest to ….?  
o Make connections to properties of exponents n a + n b  ≠ n ba + …. 

• Have students solve radical equations (keep radical equations reasonable). 
• Include some applications, such as: 

o Stopping distance,  
o Wind chill factor  
o Recalling the distance between two points. 
o Pendulum period as a function of length 

 
 
Rational Expressions: 
• Use a functional approach throughout. 

• Present 
x

y 1
=  as the benchmark function and compare this to the previous families; in 

particular, the quadratic and exponential families.  
• Limit rational functions to linear polynomials in the numerator and denominator. 
• Include inverse variation (proportionality). 
• Include applications such as average cost or drug/alcohol concentrations. 
• Given x, find y; given y, find x. 

 
Logarithms: 
• Emphasize to students that logs are exponents.  

o Show or define, for example, log 7 as the x-coordinate of the intersection point of 
xy 10=  and 7=y , ... 

• Given x, find y; given y, find x.  
• Relate nonexistence of the y-intercept of =y log x with the nonexistence of the x-intercept 

for xy 10= . 
• Discuss the need for a logarithmic scale using time lines, the Richter scale, decibels, etc. 
• Have students solve exponential equations with logarithms using all 3 properties (product, 

quotient and power). One application is determining how many years it takes for the 
principal to grow to a certain amount. 

• Introduce the natural logarithm y = ln x. 
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We encourage the following extensions to the above outline: 
 
• Linearity: 

o Review inequalities in one variable 
o Absolute value equality and inequality in context 

 
• Systems of Equations: 

o Matrices 
o An introduction to 3x3 systems 
o Linear inequalities 

 An introduction to linear programming  
 Finding a solution by the graphical method  

• Quadratics:  
o Completing the square 
o Less simple factoring 
o The discriminant 
o Intersection of quadratic and linear graphs (relate this to systems) 
o Intersection of two quadratic graphs (relate this to systems) 

 
• Rational Expressions:  

o Nonlinear denominators 
o Explore graphically: 

 End behavior 
 Local behavior 
 Domain 

 
• Logarithms: 

o Change of base formula; connect ln and log 
 


