
Mathematics Instructional Materials Analysis:
Supporting TEKS Implementation

Phase 3: Assessing Mathematical Content Alignment

Algebra I



Phase 1:            Studying the TEKS

Phase 2:            Narrowing the �eld of instructional materials

Phase 3:            Assessing mathematical content alignment

In Phase 3, participants now conduct in-depth reviews of the materials selected in Phase 2. �is deeper analysis allows for detailed documentation of 
the degree to which the materials are aligned with the TEKS. �e Phase 3 process requires selection committee members to use the outlined criteria 
to determine a rating and to cite examples to justify their score. Additionally, this phase requires participants to document Knowledge and Skills 
statements and/or Student Expectations that were underemphasized or missing. 

Implementation

Selection committee members should practice applying the Phase 3 rubric and documentation form to reach consensus on a single sample. Participants 
determine a starting point, such as a big idea within each strand, to be analyzed across the remaining resources, and then determine a method for 
aggregating and analyzing the data collected. Next, determine how individuals or small groups will be organized to carry out next steps; include a 
timeline.

Materials and Supplies

�	 Phase 3: Assessing Mathematical Content Alignment Blackline Master � multiple copies per person
�	 �e 2 to 4 instructional materials selected in Phase 2

Phase 4:            Assessing vertical alignment of instructional materials

Mathematics Instructional Materials Analysis: A Four Phase Process
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Development

1                                                             2                                                                 3                                                    4

Important mathematical ideas are alluded to 
simply or are missing, approached primarily 
from a skill level, or provided for students 
outside any context.

Important mathematical ideas are evident, 
conceptually developed, and emerge within the 

context of real-world examples, interesting problems, 
application situations, or student investigations.

Connections

1                                                             2                                                                 3                                                    4

Important mathematical ideas are developed 
independently of each other (i.e., they are 
discrete, independent ideas).

Important mathematical ideas are developed by 
expanding and connecting to other important 

mathematical ideas in such a way as to build 
understanding of mathematics as a uni�ed whole.

Rigor and Depth

1                                                             2                                                                 3                                                    4

Important mathematical ideas are applied in 
routine problems or in using formulated 
procedures, and are extended in separate / 
optional problems.

Important mathematical ideas are applied and 
extended in novel situations or embedded in the 

content, requiring the extension of important 
mathematical ideas and the use of 

multiple approaches.
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Development

1                                                             2                                                                 3                                                    4

Skills and procedures are the primary focus, are 
developed without conceptual understanding, 
and are loosely connected to important 
mathematical ideas � important mathematical 
ideas are adjunct.

Skills and procedures are integrated with important 
mathematical ideas and are presented as important 

tools in applying and understanding important 
mathematical ideas.

Connections

1                                                             2                                                                 3                                                    4

Skills and procedures are treated as discrete 
skills rarely connected to important mathematical 
ideas or other skills and procedures.

Skills and procedures are integrated 
with�and consistently connected to�

important mathematical ideas and other 
skills and procedures.

Rigor and Depth

1                                                             2                                                                 3                                                    4

Skills and procedures are practiced without 
conceptual understanding outside any context, 
do not require the use of important 
mathematical ideas, and are primarily 
practiced in rote exercises and drill.

Skills and procedures are important to 
the application and understanding of important 

mathematical ideas, and are embedded in 
problem situations.
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Phase 3: Assessing Mathematical Content Alignment
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Development
1                                                             2                                                                 3                                                    4

Mathematical relationships are not evident, and 
mathematics appears as a series of discrete skills 
and ideas.

Mathematical relationships are evident in such a way 
as to build understanding of mathematics as a 

uni�ed whole.

Connections

1                                                             2                                                                 3                                                    4

Mathematical relationships are not required of 
students or are used primarily to provide a 
context for the practice of skills or procedures 
� words wrapped around drill.

Mathematical relationships are integrated with 
important mathematical ideas, and are integral 

in required activities, problems, 
and applications.

Rigor and Depth

1                                                             2                                                                 3                                                    4

Mathematical relationships require the use of 
skills and procedures, but rarely require the use 
of any important mathematical ideas or 
connections outside mathematics.

Mathematical relationships require the broad use 
of mathematics and integrate the need for important 
mathematical ideas, skills, and procedures, as well as 

connections outside mathematics.

i¬§{©ęy w££° Z{­{£¦§{z m{££ Z{­{£¦§{z

Phase 3: Assessing Mathematical Content Alignment
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(1) 	 Foundation concepts for high school mathematics. As presented in Grades K-8, the basic understandings of number, operation, and 
	 quantitative reasoning; patterns, relationships, and algebraic thinking; geometry; measurement; and probability and statistics are essential 
	 foundations for all work in high school mathematics. Students will continue to build on this foundation as they expand their understanding 
	 through other mathematical experiences.

(2) 	 Algebraic thinking and symbolic reasoning. Symbolic reasoning plays a critical role in algebra; symbols provide powerful ways to 
	 represent mathematical situations and to express generalizations. Students use symbols in a variety of ways to study relationships 
	 among quantities.

(3) 	 Function concepts. A function is a fundamental mathematical concept; it expresses a special kind of relationship between two quantities. 
	 Students use functions to determine one quantity from another, to represent and model problem situations, and to analyze and interpret 
	 relationships.

(4) 	 Relationship between equations and functions. Equations and inequalities arise as a way of asking and answering questions involving 
	 functional relationships. Students work in many situations to set up equations and inequalities and use a variety of methods to solve them.

(5) 	 Tools for algebraic thinking. Techniques for working with functions and equations are essential in understanding underlying relationships. 
	 Students use a variety of representations (concrete, pictorial, numerical, symbolic, graphical, and verbal), tools, and technology (including, 
	 but not limited to, calculators with graphing capabilities, data collection devices, and computers) to model mathematical situations to solve 
	 meaningful problems.

(6) 	 Underlying mathematical processes. Many processes underlie all content areas in mathematics. As they do mathematics, students 
	 continually use problem-solving, language and communication, and reasoning (justi�cation and proof ) to make connections within and 
	 outside mathematics. Students also use multiple representations, technology, applications and modeling, and numerical �uency in 
	 problem-solving contexts.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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A.1	 Foundations for functions. �e student understands that a function 
	 represents a dependence of one quantity on another and can be described in a 
	 variety of ways.

�e student is expected to:

(A) 	 describe independent and dependent quantities in functional relationships;

(B) 	 gather and record data and use data sets to determine functional relationships 
	 between quantities;

(C) 	 describe functional relationships for given problem situations and write 
	 equations or inequalities to answer questions arising from the situations;

(D) 	 represent relationships among quantities using concrete models, tables, graphs, 
	 diagrams, verbal descriptions, equations, and inequalities; and

(E) 	 interpret and make decisions, predictions, and critical judgments from 
	 functional relationships.
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Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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A.2	 Foundations for functions. �e student uses the properties and attributes 
	 of functions.

�e student is expected to:

(A) 	 identify and sketch the general forms of linear (y = x) and quadratic (y = x2)
 	 parent functions;

(B) 	 identify mathematical domains and ranges and determine reasonable domain 
	 and range values for given situations, both continuous and discrete;

(C) 	 interpret situations in terms of given graphs or creates situations that �t given 
	 graphs; and

(D) 	 collect and organize data, make and interpret scatterplots (including 
	 recognizing positive, negative, or no correlation for data approximating linear 
	 situations), and model, predict, and make decisions and critical judgments in 
	 problem situations.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
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Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________

' 2006, 2007, Charles A. Dana Center at �e University of Texas at Austin Mathematics Instructional Materials Analysis:  Phase 3 � Assessing Mathematical Content Alignment          9

cw«~{¤w« yªP W£}{x©w _ # \¦¬¥zw« ¦¥ª |¦© |¬¥y« ¦¥ª

A.3	 Foundations for functions. �e student understands how algebra can be used
 	 to express generalizations and recognizes and uses the power of symbols to 
	 represent situations.

�e student is expected to:

(A) 	 use symbols to represent unknowns and variables; and

(B) 	 look for patterns and represent generalizations algebraically.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
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Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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A.4	 Foundations for functions. �e student understands the importance of the
 	 skills required to manipulate symbols in order to solve problems and uses the 
	 necessary algebraic skills required to simplify algebraic expressions and solve 
	 equations and inequalities in problem situations.

�e student is expected to:

(A) 	 �nd speci�c function values, simplify polynomial expressions, transform and
 	 solve equations, and factor as necessary in problem situations;

(B) 	 use the commutative, associative, and distributive properties to simplify 
	 algebraic expressions; and

(C) 	 connect equation notation with function notation, such as y = x + 1 and 
	 f(x) = x + 1.
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Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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A.5	 Linear functions. �e student understands that linear functions can 
	 be represented in di�erent ways and translates among their various 
	 representations.

�e student is expected to:

(A) 	 determine whether or not given situations can be represented by 
	 linear functions;

(B) 	 determine the domain and range for linear functions in given situations; and

(C) 	 use, translate, and make connections among algebraic, tabular, graphical, or 
	 verbal descriptions of linear functions.
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Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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A.6	 Linear functions. �e student understands the meaning of the slope and 
	 intercepts of the graphs of linear functions and zeros of linear functions and 
	 interprets and describes the e�ects of changes in parameters of linear functions 
	 in real-world and mathematical situations.

�e student is expected to:

(A) 	 develop the concept of slope as rate of change and determine slopes from 
	 graphs, tables, and algebraic representations;

(B) 	 interpret the meaning of slope and intercepts in situations using data, symbolic 
	 representations, or graphs;

(C) 	 investigate, describe, and predict the e�ects of changes in m and b on the 
	 graph of y = mx + b;

(D) 	 graph and write equations of lines given characteristics such as two points, a 
	 point and a slope, or a slope and y‑-intercept;

(E) 	 determine the intercepts of the graphs of linear functions and zeros of linear 
	 functions from graphs, tables, and algebraic representations;

(F) 	 interpret and predict the e�ects of changing slope and y-intercept in applied 
	 situations; and

(G) 	 relate direct variation to linear functions and solve problems involving 
	 proportional change.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________

' 2006, 2007, Charles A. Dana Center at �e University of Texas at Austin Mathematics Instructional Materials Analysis:  Phase 3 � Assessing Mathematical Content Alignment          13

cw«~{¤w« yªP W£}{x©w _ # b ¥{w© |¬¥y« ¦¥ª

A.7	 Linear functions. �e student formulates equations and inequalities based on
 	 linear functions, uses a variety of methods to solve them, and analyzes the 
	 solutions in terms of the situation.

�e student is expected to:

(A) 	 analyze situations involving linear functions and formulate linear equations 
	 or inequalities to solve problems;

(B) 	 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; and

(C) 	 interpret and determine the reasonableness of solutions to linear equations 
	 and inequalities.
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Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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A.8	 Linear functions. �e student formulates systems of linear equations from
 	 problem situations, uses a variety of methods to solve them, and analyzes the 
	 solutions in terms of the situation.

�e student is expected to:

(A) 	 analyze situations and formulate systems of linear equations in two unknowns 
	 to solve problems;

(B) 	 solve systems of linear equations using concrete models, graphs, tables, and 
	 algebraic methods; and

(C) 	 interpret and determine the reasonableness of solutions to systems of 
	 linear equations.
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Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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A.9	 Quadratic and other nonlinear functions. �e student understands that the 
	 graphs of quadratic functions are a�ected by the parameters of the function 
	 and can interpret and describe the e�ects of changes in the parameters of 
	 quadratic functions.

�e student is expected to:

(A) 	 determine the domain and range for quadratic functions in given situations;

(B) 	 investigate, describe, and predict the e�ects of changes in a on the graph 
	 of y = ax2 + c;

(C) 	 investigate, describe, and predict the e�ects of changes in c on the graph 
	 of y = ax2 + c; and

(D) 	 analyze graphs of quadratic functions and draw conclusions.
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Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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A.10	 Quadratic and other nonlinear functions. �e student understands there 
	 is more than one way to solve a quadratic equation and solves them using 
	 appropriate methods.

�e student is expected to:

(A) 	 solve quadratic equations using concrete models, tables, graphs, and algebraic
	 methods; and

(B) 	 make connections among the solutions (roots) of quadratic equations, the zeros 
	 of their related functions, and the horizontal intercepts (x-intercepts) of the 
	 graph of the function.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
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Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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A.10	 Quadratic and other nonlinear functions. �e student understands there 
	 is more than one way to solve a quadratic equation and solves them using 
	 appropriate methods.

�e student is expected to:

(A) 	 solve quadratic equations using concrete models, tables, graphs, and algebraic
	 methods; and

(B) 	 make connections among the solutions (roots) of quadratic equations, the zeros 
	 of their related functions, and the horizontal intercepts (x-intercepts) of the 
	 graph of the function.
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Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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A.11	 Quadratic and other nonlinear functions. �e student understands there are
	  situations modeled by functions that are neither linear nor quadratic and 
	 models the situations.

�e student is expected to:

(A) 	 use patterns to generate the laws of exponents and apply them in problem-
	 solving situations;

(B) 	 analyze data and represent situations involving inverse variation using concrete 
	 models, tables, graphs, or algebraic methods; and

(C) 	 analyze data and represent situations involving exponential growth and decay 
	 using concrete models, tables, graphs, or algebraic methods.



Mathematics Instructional Materials Analysis:
Supporting TEKS Implementation

Phase 3: Assessing Mathematical Content Alignment

Algebra II



Phase 1:            Studying the TEKS

Phase 2:            Narrowing the �eld of instructional materials

Phase 3:            Assessing mathematical content alignment

In Phase 3, participants now conduct in-depth reviews of the materials selected in Phase 2. �is deeper analysis allows for detailed documentation of 
the degree to which the materials are aligned with the TEKS. �e Phase 3 process requires selection committee members to use the outlined criteria 
to determine a rating and to cite examples to justify their score. Additionally, this phase requires participants to document Knowledge and Skills 
statements and/or Student Expectations that were underemphasized or missing. 

Implementation

Selection committee members should practice applying the Phase 3 rubric and documentation form to reach consensus on a single sample. Participants 
determine a starting point, such as a big idea within each strand, to be analyzed across the remaining resources, and then determine a method for 
aggregating and analyzing the data collected. Next, determine how individuals or small groups will be organized to carry out next steps; include a 
timeline.

Materials and Supplies

�	 Phase 3: Assessing Mathematical Content Alignment Blackline Master � multiple copies per person
�	 �e 2 to 4 instructional materials selected in Phase 2

Phase 4:            Assessing vertical alignment of instructional materials

Mathematics Instructional Materials Analysis: A Four Phase Process
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Development

1                                                             2                                                                 3                                                    4

Important mathematical ideas are alluded to 
simply or are missing, approached primarily 
from a skill level, or provided for students 
outside any context.

Important mathematical ideas are evident, 
conceptually developed, and emerge within the 

context of real-world examples, interesting problems, 
application situations, or student investigations.

Connections

1                                                             2                                                                 3                                                    4

Important mathematical ideas are developed 
independently of each other (i.e., they are 
discrete, independent ideas).

Important mathematical ideas are developed by 
expanding and connecting to other important 

mathematical ideas in such a way as to build 
understanding of mathematics as a uni�ed whole.

Rigor and Depth

1                                                             2                                                                 3                                                    4

Important mathematical ideas are applied in 
routine problems or in using formulated 
procedures, and are extended in separate / 
optional problems.

Important mathematical ideas are applied and 
extended in novel situations or embedded in the 

content, requiring the extension of important 
mathematical ideas and the use of 

multiple approaches.

i¬§{©ęy w££° Z{­{£¦§{z m{££ Z{­{£¦§{z

Phase 3: Assessing Mathematical Content Alignment

iy¦© ¥} h¬x© y w¥z Z¦y¬¤{¥«w« ¦¥ \¦©¤

k¥z{©ª«w¥z ¥} «~{ iy¦© ¥} ¦| _¤§¦©«w¥« cw«~{¤w« yw£ _z{wª



Development

1                                                             2                                                                 3                                                    4

Skills and procedures are the primary focus, are 
developed without conceptual understanding, 
and are loosely connected to important 
mathematical ideas � important mathematical 
ideas are adjunct.

Skills and procedures are integrated with important 
mathematical ideas and are presented as important 

tools in applying and understanding important 
mathematical ideas.

Connections

1                                                             2                                                                 3                                                    4

Skills and procedures are treated as discrete 
skills rarely connected to important mathematical 
ideas or other skills and procedures.

Skills and procedures are integrated 
with�and consistently connected to�

important mathematical ideas and other 
skills and procedures.

Rigor and Depth

1                                                             2                                                                 3                                                    4

Skills and procedures are practiced without 
conceptual understanding outside any context, 
do not require the use of important 
mathematical ideas, and are primarily 
practiced in rote exercises and drill.

Skills and procedures are important to 
the application and understanding of important 

mathematical ideas, and are embedded in 
problem situations.

i¬§{©ęy w££° Z{­{£¦§{z m{££ Z{­{£¦§{z

Phase 3: Assessing Mathematical Content Alignment

iy¦© ¥} h¬x© y w¥z Z¦y¬¤{¥«w« ¦¥ \¦©¤

k¥z{©ª«w¥z ¥} «~{ iy¦© ¥} ¦| i¢ ££ª w¥z f©¦y{z¬©{ª
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Development
1                                                             2                                                                 3                                                    4

Mathematical relationships are not evident, and 
mathematics appears as a series of discrete skills 
and ideas.

Mathematical relationships are evident in such a way 
as to build understanding of mathematics as a 

uni�ed whole.

Connections

1                                                             2                                                                 3                                                    4

Mathematical relationships are not required of 
students or are used primarily to provide a 
context for the practice of skills or procedures 
� words wrapped around drill.

Mathematical relationships are integrated with 
important mathematical ideas, and are integral 

in required activities, problems, 
and applications.

Rigor and Depth

1                                                             2                                                                 3                                                    4

Mathematical relationships require the use of 
skills and procedures, but rarely require the use 
of any important mathematical ideas or 
connections outside mathematics.

Mathematical relationships require the broad use 
of mathematics and integrate the need for important 
mathematical ideas, skills, and procedures, as well as 

connections outside mathematics.

i¬§{©ęy w££° Z{­{£¦§{z m{££ Z{­{£¦§{z

Phase 3: Assessing Mathematical Content Alignment

iy¦© ¥} h¬x© y w¥z Z¦y¬¤{¥«w« ¦¥ \¦©¤

k¥z{©ª«w¥z ¥} «~{ iy¦© ¥} ¦| cw«~{¤w« yw£ h{£w« ¦¥ª~ §ª
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(1) 	 Foundation concepts for high school mathematics. As presented in Grades K-8, the basic understandings of number, operation, and 
	 quantitative reasoning; patterns, relationships, and algebraic thinking; geometry; measurement; and probability and statistics are essential 
	 foundations for all work in high school mathematics. Students will continue to build on this foundation as they expand their understanding 
	 through other mathematical experiences.

(2) 	 Algebraic thinking and symbolic reasoning. Symbolic reasoning plays a critical role in algebra; symbols provide powerful ways to 
	 represent mathematical situations and to express generalizations. Students use symbols in a variety of ways to study relationships 
	 among quantities.

(3) 	 Function concepts. A function is a fundamental mathematical concept; it expresses a special kind of relationship between two quantities. 
	 Students use functions to determine one quantity from another, to represent and model problem situations, and to analyze and interpret 
	 relationships.

(4) 	 Relationship between equations and functions. Equations and inequalities arise as a way of asking and answering questions involving 
	 functional relationships. Students work in many situations to set up equations and inequalities and use a variety of methods to solve them.

(5) 	 Tools for algebraic thinking. Techniques for working with functions and equations are essential in understanding underlying relationships. 
	 Students use a variety of representations (concrete, pictorial, numerical, symbolic, graphical, and verbal), tools, and technology (including, 
	 but not limited to, calculators with graphing capabilities, data collection devices, and computers) to model mathematical situations to solve 
	 meaningful problems.

(6) 	 Underlying mathematical processes. Many processes underlie all content areas in mathematics. As they do mathematics, students 
	 continually use problem-solving, language and communication, and reasoning (justi�cation and proof ) to make connections within and 
	 outside mathematics. Students also use multiple representations, technology, applications and modeling, and numerical �uency in 
	 problem-solving contexts.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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2A.1	 Foundations for functions. �e student uses properties and attributes of 
	 functions and applies functions to problem situations.

�e student is expected to:

(A) 	 identify the mathematical domains and ranges of functions and determine
 	 reasonable domain and range values for continuous and discrete situations; and

(B) 	 collect and organize data, make and interpret scatterplots, �t the graph of a 
	 function to the data, interpret the results, and proceed to model, predict, and 
	 make decisions and critical judgments.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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2A.2	 Foundations for functions. �e student uses properties and attributes of 
	 functions and applies functions to problem situations.

�e student is expected to:

(A) 	 identify the mathematical domains and ranges of functions and determine
 	 reasonable domain and range values for continuous and discrete situations; and

(B) 	 collect and organize data, make and interpret scatterplots, �t the graph of a 
	 function to the data, interpret the results, and proceed to model, predict, and 
	 make decisions and critical judgments.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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2A.3	 Foundations for functions. �e student formulates systems of equations 
	 and inequalities from problem situations, uses a variety of methods to solve 
	 them, and analyzes the solutions in terms of the situations.

�e student is expected to:

(A) 	 analyze situations and formulate systems of equations in two or more 
	 unknowns or inequalities in two unknowns to solve problems;

(B) 	 use algebraic methods, graphs, tables, or matrices, to solve systems of 
	 equations or inequalities; and

(C) 	 interpret and determine the reasonableness of solutions to systems of equations 
	 or inequalities for given contexts.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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2A.4	 Algebra and geometry. �e student connects algebraic and geometric 
	 representations of functions.

�e student is expected to:

(A) 	 identify and sketch graphs of parent functions, including linear (f(x) = x),
	  quadratic (f(x) = x2), exponential (f(x) = ax), and logarithmic
	 (f(x) = logax) functions, absolute value of x (f(x) = |x|), square root of x 
	 (f(x) = �x), and reciprocal of x (f(x) = 1/x);

(B) 	 extend parent functions with parameters such as a in f(x) = a/x and describe the 
	 e�ects of the parameter changes on the graph of parent functions; and

(C) 	 describe and analyze the relationship between a function and its inverse.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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2A.5	 Algebra and geometry. �e student knows the relationship between the 
	 geometric and algebraic descriptions of conic sections.

�e student is expected to:

(A) 	 describe a conic section as the intersection of a plane and a cone;

(B) 	 sketch graphs of conic sections to relate simple parameter changes in the 
	 equation to corresponding changes in the graph;

(C) 	 identify symmetries from graphs of conic sections;

(D) 	 identify the conic section from a given equation; and

(E) 	 use the method of completing the square.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________

' 2006, 2007, Charles A. Dana Center at �e University of Texas at Austin Mathematics Instructional Materials Analysis:  Phase 3 � Assessing Mathematical Content Alignment          30

cw«~{¤w« yªP W£}{x©w __ # g¬wz©w« y w¥z ª¨¬w©{ ©¦¦« |¬¥y« ¦¥ª

2A.6	 Quadratic and square root functions. �e student understands that quadratic
 	 functions can be represented in di�erent ways and translates among their 
	 various representations.

�e student is expected to:

(A) 	 determine the reasonable domain and range values of quadratic functions, as
 	 well as interpret and determine the reasonableness of solutions to quadratic 
	 equations and inequalities;

(B) 	 relate representations of quadratic functions, such as algebraic, tabular, 
	 graphical, and verbal descriptions; and

(C) 	 determine a quadratic function from its roots or a graph.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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2A.7	 Quadratic and square root functions. �e student interprets and describes 
	 the e�ects of changes in the parameters of quadratic functions in applied and 
	 mathematical situations.

�e student is expected to:

(A) 	 use characteristics of the quadratic parent function to sketch the related graphs
	  and connect between the y = ax2 + bx + c and the y = a(x - h)2 + k symbolic 
	 representations of quadratic functions; and

(B) 	 use the parent function to investigate, describe, and predict the e�ects of 
	 changes in a, h, and k on the graphs of y = a(x - h)2 + k form of a function in 
	 applied and purely mathematical situations.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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2A.8	 Quadratic and square root functions. �e student formulates equations and 
	 inequalities based on quadratic functions, uses a variety of methods to solve
 	 them, and analyzes the solutions in terms of the situation.

�e student is expected to:

(A) 	 analyze situations involving quadratic functions and formulate quadratic
 	 equations or inequalities to solve problems;

(B) 	 analyze and interpret the solutions of quadratic equations using discriminants 
	 and solve quadratic equations using the quadratic formula;

(C) 	 compare and translate between algebraic and graphical solutions of quadratic 
	 equations; and

(D) 	 solve quadratic equations and inequalities using graphs, tables, and 
	 algebraic methods.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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2A.9	 Quadratic and square root functions. �e student formulates equations and 
	 inequalities based on square root functions, uses a variety of methods to solve 
	 them, and analyzes the solutions in terms of the situation.

�e student is expected to:

(A) 	 use the parent function to investigate, describe, and predict the e�ects of 
	 parameter changes on the graphs of square root functions and describe 
	 limitations on the domains and ranges;

(B) 	 relate representations of square root functions, such as algebraic, tabular, 
	 graphical, and verbal descriptions;

(C) 	 determine the reasonable domain and range values of square root functions, as 
	 well as interpret and determine the reasonableness of solutions to square root 
	 equations and inequalities;

(D) 	 determine solutions of square root equations using graphs, tables, and 
	 algebraic methods;

(E) 	 determine solutions of square root inequalities using graphs and tables;

(F) 	 analyze situations modeled by square root functions, formulate equations or 
	 inequalities, select a method, and solve problems; and

(G) 	 connect inverses of square root functions with quadratic functions.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
{¯w¤§£{ª |©¦¤ «~{ ¤w«{© w£ª

Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________

' 2006, 2007, Charles A. Dana Center at �e University of Texas at Austin Mathematics Instructional Materials Analysis:  Phase 3 � Assessing Mathematical Content Alignment          34

cw«~{¤w« yªP W£}{x©w __ # hw« ¦¥w£ |¬¥y« ¦¥ª

2A.10	 Rational functions. �e student formulates equations and inequalities based 
	 on rational functions, uses a variety of methods to solve them, and analyzes the 
	 solutions in terms of the situation.

�e student is expected to:

(A) 	 use quotients of polynomials to describe the graphs of rational functions, 
	 predict the e�ects of parameter changes, describe limitations on the domains 
	 and ranges, and examine asymptotic behavior;

(B) 	 analyze various representations of rational functions with respect to 
	 problem situations;

(C) 	 determine the reasonable domain and range values of rational functions, as 
	 well as interpret and determine the reasonableness of solutions to rational 
	 equations and inequalities;

(D) 	 determine the solutions of rational equations using graphs, tables, and 
	 algebraic methods;

(E) 	 determine solutions of rational inequalities using graphs and tables;

(F) 	 analyze a situation modeled by a rational function, formulate an equation or 
	 inequality composed of a linear or quadratic function, and solve the 
	 problem; and

(G) 	 use functions to model and make predictions in problem situations involving 
	 direct and inverse variation.



a¥¦®£{z}{ w¥z i¢ ££ª i¬¤¤w©° w¥z z¦y¬¤{¥«w« ¦¥ ¦| ~¦® «~{ j[ai ª«w«{¤{¥«ª w©{ ¤{«B ® «~ 
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Important Mathematical Ideas

Skills and Procedures

Mathematical Relationships

Summary / Justi�cation / Evidence

Knowledge and Skill and/or Student Expectation(s) missing or not well developed in the 
instructional materials (if any):

Overall Rating

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

1                         2                           3                     4

Reviewed By: 	 _____________________________________

Title of Instructional Materials: 	 _____________________________________
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2A.11	 Exponential and logarithmic functions. �e student formulates equations 
	 and inequalities based on exponential and logarithmic functions, uses a variety 
	 of methods to solve them, and analyzes the solutions in terms of the situation.

�e student is expected to:

(A) 	 develop the de�nition of logarithms by exploring and describing the
	  relationship between exponential functions and their inverses;

(B) 	 use the parent functions to investigate, describe, and predict the e�ects of 
	 parameter changes on the graphs of exponential and logarithmic functions, 
	 describe limitations on the domains and ranges, and examine 
	 asymptotic behavior;

(C) 	 determine the reasonable domain and range values of exponential and 
	 logarithmic functions, as well as interpret and determine the reasonableness of 
	 solutions to exponential and logarithmic equations and inequalities;

(D) 	 determine solutions of exponential and logarithmic equations using graphs, 
	 tables, and algebraic methods;

(E) 	 determine solutions of exponential and logarithmic inequalities using graphs 
	 and tables; and

(F) 	 analyze a situation modeled by an exponential function, formulate an equation 
	 or inequality, and solve the problem.



Mathematics Instructional Materials Analysis:
Supporting TEKS Implementation

Phase 3: Assessing Mathematical Content Alignment

Geometry



Phase 1:            Studying the TEKS

Phase 2:            Narrowing the �eld of instructional materials

Phase 3:            Assessing mathematical content alignment

In Phase 3, participants now conduct in-depth reviews of the materials selected in Phase 2. �is deeper analysis allows for detailed documentation of 
the degree to which the materials are aligned with the TEKS. �e Phase 3 process requires selection committee members to use the outlined criteria 
to determine a rating and to cite examples to justify their score. Additionally, this phase requires participants to document Knowledge and Skills 
statements and/or Student Expectations that were underemphasized or missing. 

Implementation

Selection committee members should practice applying the Phase 3 rubric and documentation form to reach consensus on a single sample. Participants 
determine a starting point, such as a big idea within each strand, to be analyzed across the remaining resources, and then determine a method for 
aggregating and analyzing the data collected. Next, determine how individuals or small groups will be organized to carry out next steps; include a 
timeline.

Materials and Supplies

�	 Phase 3: Assessing Mathematical Content Alignment Blackline Master � multiple copies per person
�	 �e 2 to 4 instructional materials selected in Phase 2

Phase 4:            Assessing vertical alignment of instructional materials

Mathematics Instructional Materials Analysis: A Four Phase Process
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Development

1                                                             2                                                                 3                                                    4

Important mathematical ideas are alluded to 
simply or are missing, approached primarily 
from a skill level, or provided for students 
outside any context.

Important mathematical ideas are evident, 
conceptually developed, and emerge within the 

context of real-world examples, interesting problems, 
application situations, or student investigations.

Connections

1                                                             2                                                                 3                                                    4

Important mathematical ideas are developed 
independently of each other (i.e., they are 
discrete, independent ideas).

Important mathematical ideas are developed by 
expanding and connecting to other important 

mathematical ideas in such a way as to build 
understanding of mathematics as a uni�ed whole.

Rigor and Depth

1                                                             2                                                                 3                                                    4

Important mathematical ideas are applied in 
routine problems or in using formulated 
procedures, and are extended in separate / 
optional problems.

Important mathematical ideas are applied and 
extended in novel situations or embedded in the 

content, requiring the extension of important 
mathematical ideas and the use of 

multiple approaches.
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Development

1                                                             2                                                                 3                                                    4

Skills and procedures are the primary focus, are 
developed without conceptual understanding, 
and are loosely connected to important 
mathematical ideas � important mathematical 
ideas are adjunct.

Skills and procedures are integrated with important 
mathematical ideas and are presented as important 

tools in applying and understanding important 
mathematical ideas.

Connections

1                                                             2                                                                 3                                                    4

Skills and procedures are treated as discrete 
skills rarely connected to important mathematical 
ideas or other skills and procedures.

Skills and procedures are integrated 
with�and consistently connected to�

important mathematical ideas and other 
skills and procedures.

Rigor and Depth

1                                                             2                                                                 3                                                    4

Skills and procedures are practiced without 
conceptual understanding outside any context, 
do not require the use of important 
mathematical ideas, and are primarily 
practiced in rote exercises and drill.

Skills and procedures are important to 
the application and understanding of important 

mathematical ideas, and are embedded in 
problem situations.
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Development
1                                                             2                                                                 3                                                    4

Mathematical relationships are not evident, and 
mathematics appears as a series of discrete skills 
and ideas.

Mathematical relationships are evident in such a way 
as to build understanding of mathematics as a 

uni�ed whole.

Connections

1                                                             2                                                                 3                                                    4

Mathematical relationships are not required of 
students or are used primarily to provide a 
context for the practice of skills or procedures 
� words wrapped around drill.

Mathematical relationships are integrated with 
important mathematical ideas, and are integral 

in required activities, problems, 
and applications.

Rigor and Depth

1                                                             2                                                                 3                                                    4

Mathematical relationships require the use of 
skills and procedures, but rarely require the use 
of any important mathematical ideas or 
connections outside mathematics.

Mathematical relationships require the broad use 
of mathematics and integrate the need for important 
mathematical ideas, skills, and procedures, as well as 

connections outside mathematics.
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(1) 	 Foundation concepts for high school mathematics. As presented in Grades K-8, the basic understandings of number, operation, and
	 quantitative reasoning; patterns, relationships, and algebraic thinking; geometry; measurement; and probability and statistics are essential
 	 foundations for all work in high school mathematics. Students continue to build on this foundation as they expand their understanding 
	 through other mathematical experiences.

(2) 	 Geometric thinking and spatial reasoning. Spatial reasoning plays a critical role in geometry; geometric �gures provide powerful ways 
	 to represent mathematical situations and to express generalizations about space and spatial relationships. Students use geometric thinking 
	 to understand mathematical concepts and the relationships among them.

(3) 	 Geometric �gures and their properties. Geometry consists of the study of geometric �gures of zero, one, two, and three dimensions and the 
	 relationships among them. Students study properties and relationships having to do with size, shape, location, direction, and orientation of 
	 these �gures.

(4) 	 �e relationship between geometry, other mathematics, and other disciplines. Geometry can be used to model and represent many 
	 mathematical and real-world situations. Students perceive the connection between geometry and the real and mathematical worlds and use 
	 geometric ideas, relationships, and properties to solve problems.

(5) 	 Tools for geometric thinking. Techniques for working with spatial �gures and their properties are essential in understanding underlying 
	 relationships. Students use a variety of representations (concrete, pictorial, numerical, symbolic, graphical, and verbal), tools, and 
	 technology (including, but not limited to, calculators with graphing capabilities, data collection devices, and computers) to solve 
	 meaningful problems by representing and transforming �gures and analyzing relationships.

(6) 	 Underlying mathematical processes. Many processes underlie all content areas in mathematics. As they do mathematics, students 
	 continually use problem-solving, language and communication, connections within and outside mathematics, and reasoning (justi�cation 
	 and proof ). Students also use multiple representations, technology, applications and modeling, and numerical �uency in problem 
	 solving contexts.
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G.1	 Geometric structure. �e student understands the structure of, and 
	 relationships within, an axiomatic system.

�e student is expected to:

(A) 	 develop an awareness of the structure of a mathematical system, connecting
 	 de�nitions, postulates, logical reasoning, and theorems;

(B) 	 recognize the historical development of geometric systems and know 
	 mathematics is developed for a variety of purposes; and

(C) 	 compare and contrast the structures and implications of Euclidean and 
	 non-Euclidean geometries.
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G.2	 Geometric structure. �e student analyzes geometric relationships in order to
 	 make and verify conjectures.

�e student is expected to:

(A) 	 use constructions to explore attributes of geometric �gures and to make
 	 conjectures about geometric relationships; and

(B) 	 make conjectures about angles, lines, polygons, circles, and three-dimensional 
	 �gures and determine the validity of the conjectures, choosing from a variety 
	 of approaches such as coordinate, transformational, or axiomatic.
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G.3	 Geometric structure. �e student applies logical reasoning to justify and prove
 	 mathematical statements.

�e student is expected to:

(A) 	 determine the validity of a conditional statement, its converse, inverse, 
	 and contrapositive;

(B) 	 construct and justify statements about geometric �gures and their properties;

(C) 	 use logical reasoning to prove statements are true and �nd counter examples 
	 to disprove statements that are false;

(D) 	 use inductive reasoning to formulate a conjecture; and

(E) 	 use deductive reasoning to prove a statement.
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G.4	 Geometric structure. �e student uses a variety of representations to describe
	 geometric relationships and solve problems.

�e student is expected to select an appropriate representation (concrete, pictorial, 
graphical, verbal, or symbolic) in order to solve problems.
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G.5	 Geometric patterns. �e student uses a variety of representations to describe
 	 geometric relationships and solve problems.

�e student is expected to:

(A) 	 use numeric and geometric patterns to develop algebraic expressions
 	 representing geometric properties;

(B) 	 use numeric and geometric patterns to make generalizations about geometric 
	 properties, including properties of polygons, ratios in similar �gures and solids, 
	 and angle relationships in polygons and circles;

(C) 	 use properties of transformations and their compositions to make connections 
	 between mathematics and the real world, such as tessellations; and

(D) 	 identify and apply patterns from right triangles to solve meaningful problems, 
	 including special right triangles (45-45-90 and 30-60-90) and triangles whose 
	 sides are Pythagorean triples.
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G.6	 Dimensionality and the geometry of location. �e student analyzes the 
	 relationship between three-dimensional geometric �gures and related two-
	 dimensional representations and uses these representations to solve problems.

�e student is expected to:

(A) 	 describe and draw the intersection of a given plane with various three-
	 dimensional geometric �gures;

(B) 	 use nets to represent and construct three-dimensional geometric �gures; and

(C) 	 use orthographic and isometric views of three-dimensional geometric �gures 
	 to represent and construct three-dimensional geometric �gures and 
	 solve problems.
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G.7	 Dimensionality and the geometry of location. �e student understands that
	 coordinate systems provide convenient and e�cient ways of representing
 	 geometric �gures and uses them accordingly.

�e student is expected to:

(A) 	 use one- and two-dimensional coordinate systems to represent points, lines, 
	 rays, line segments, and �gures;

(B) 	 use slopes and equations of lines to investigate geometric relationships, 
	 including parallel lines, perpendicular lines, and special segments of triangles 
	 and other polygons; and

(C) 	 derive and use formulas involving length, slope, and midpoint.
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G.8	 Congruence and the geometry of size. �e student uses tools to determine 
	 measurements of geometric �gures and extends measurement concepts to �nd 
	 perimeter, area, and volume in problem situations.

�e student is expected to:

(A) 	 �nd areas of regular polygons, circles, and composite �gures;

(B) 	 �nd areas of sectors and arc lengths of circles using proportional reasoning;

(C) 	 derive, extend, and use the Pythagorean �eorem; and

(D) 	 �nd surface areas and volumes of prisms, pyramids, spheres, cones, cylinders, 
	 and composites of these �gures in problem situations.
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G.9	 Congruence and the geometry of size. �e student analyzes properties and 
	 describes relationships in geometric �gures.

�e student is expected to:

(A) 	 formulate and test conjectures about the properties of parallel and 
	 perpendicular lines based on explorations and concrete models;

(B) 	 formulate and test conjectures about the properties and attributes of polygons 
	 and their component parts based on explorations and concrete models;

(C) 	 formulate and test conjectures about the properties and attributes of circles and
 	 the lines that intersect them based on explorations and concrete models; and

(D) 	 analyze the characteristics of polyhedra and other three-dimensional �gures 
	 and their component parts based on explorations and concrete models.


