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Texas Geometry Scope and Sequence, 2025-2026 
Texas Essen)al Knowledge and Skills for Mathema)cs 
 

Students began their study of geometric concepts in middle school mathema6cs. They studied area, surface area, and volume and informally 
inves6gated lines, angles, and triangles. Students in middle school also explored transforma6ons, including transla6ons, reflec6ons, rota6ons, 
and dila6ons.   

The Geometry course outlined in this document begins with developing the tools of geometry, including transforma6ons, proof, and 
construc6ons. These tools are used throughout the course as students formalize geometric concepts studied in earlier courses and extend those 
ideas to new concepts presented in the high school standards. There is a focus on modeling, problem solving, and proof throughout the course. 	
Throughout this Geometry course, students use mathema6cal processes to acquire and demonstrate mathema6cal understanding. The student 
is expected to: 

(A) apply mathema-cs to problems arising in everyday life, society, and the 
workplace;  

(D) communicate mathema-cal ideas, reasoning, and their implica-ons using 
mul-ple representa-ons, including symbols, diagrams, graphs, and language as 
appropriate; 

(B) use a problem-solving model that incorporates analyzing given informa-on, 
formula-ng a plan or strategy, determining a solu-on, jus-fying the solu-on, 
and evalua-ng the problem-solving process and the reasonableness of the 
solu-on; 

(E) create and use representa-ons to organize, record, and communicate 
mathema-cal ideas; 

(F) analyze mathema-cal rela-onships to connect and communicate mathema-cal 
ideas; and 

(C) select tools, including real objects, manipula-ves, paper and pencil, and 
technology as appropriate, and techniques, including mental math, es-ma-on, 
and number sense as appropriate, to solve problems; 

(G) display, explain, and jus-fy mathema-cal ideas and arguments using precise 
mathema-cal language in wriIen or oral communica-on. 

 

These processes should become the natural way in which students come to understand and do mathema6cs. While, depending on the content 
to be understood or on the problem to be solved, any process might be seen or applied, some processes may prove more useful than others.  
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These course materials are designed to support 151-186 lessons of instruc9on and assessment (1 lesson equals 45 minutes). 
 

Agile Mind Topics Topic Descrip9ons 
Texas Essen9al Knowledge and Skills for Mathema9cs 

• Standards listed in black are the primary instruc6onal focus of the topic. 
• Standards in gray support topic content or indicate founda6ons for future work. 

Geometric transforma9ons (20-22 lessons) 

1: Using induc,ve reasoning 
and conjectures 

8 lessons 

This topic introduces students to induc-ve 
reasoning, the process of observing and 
forming conclusions about paIerns. Using 
paper folding and induc-ve reasoning, 
students observe, discover, and analyze 
proper-es of angle bisectors and then 
develop two conjectures about them. This 
topic explores basic geometry terms and 
nota-ons including point, line, plane, line 
segment, ray, angle, congruence, midpoint, 
and vertex. Complementary angles and 
supplementary angles are also reviewed. 

This topic provides opportuni-es for students 
to use the process standards as they 
communicate and describe geometric 
rela-onships that they see in the world 
around them using formal language and 
nota-on. Students use tools, including PaIy 
Paper to inves-gate angle and segment 
bisectors, write conjectures, and jus-fy their 
conclusions. Students represent bisectors in 
mul-ple ways using technology, diagrams, 
and paper-folding construc-ons.  

 

(1) Mathema,cal process standards: (A), (C), (D), (F), (G) 

(4)  Logical argument and construc,ons. The student uses the process skills with 
deduc-ve reasoning to understand geometric rela-onships. The student is 
expected to: 

(A) dis-nguish between undefined terms, defini-ons, postulates, conjectures, and 
theorems 

(5)  Logical argument and construc,ons. The student uses construc-ons to validate 
conjectures about geometric figures. The student is expected to: 

(A) inves-gate paIerns to make conjectures about geometric rela-onships, 
including angles formed by parallel lines cut by a transversal, criteria required 
for triangle congruence, special segments of triangles, diagonals of 
quadrilaterals, interior and exterior angles of polygons, and special segments 
and angles of circles choosing from a variety of tools 

(C) use the construc-ons of congruent segments, congruent angles, angle bisectors, 
and perpendicular bisectors to make conjectures about geometric rela-onships 

(6) Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to: 

(A) verify theorems about angles formed by the intersec-on of lines and line 
segments, including ver-cal angles, and angles formed by parallel lines cut by a 
transversal and prove equidistance between the endpoints of a segment and 
points on its perpendicular bisector and apply these rela-onships to solve 
problems 

ELPS: 1.A, 1.B, 1.D, 1.E, 1.F, 2.C, 2.E, 2.I, 3.B, 3.C, 3.D, 3.E, 3.F, 3.G, 3.J, 4.C, 4.E, 4.F, 4.G, 
5.B, 5.F, 5.G  
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2: Rigid transforma,ons 

6 lessons 

 

Corequisite support 

0-1 lesson 

APPENDIX: 
Transforma,onal geometry 
and similarity 

 

 

Rigid transforma-ons of a geometric shape 
do not change length, area, or angle 
measure. This topic explores three basic rigid 
transforma-ons: reflec-ons, transla-ons, and 
rota-ons. Students use these 
transforma-ons to discover and prove 
geometric proper-es and to produce 
paIerns, specifically tessella-ons. 

The ac-vi-es in this topic support the 
students in engaging the process of selec-ng 
appropriate tools as they learn to use tools 
including PaIy Paper and dynamic geometry 
technology to analyze geometric 
rela-onships. Students apply transforma-ons 
to solve problems that arise in the workplace 
in the cable problem and implement the 
beginning states of the problem-solving 
rou-ne to analyze the informa-on and 
formulate a plan for determining the cable 
length. Students communicate about 
composi-ons of transforma-ons and the 
geometric rela-onships that result.  

(1) Mathema,cal process standards: (A), (B), (C), (D), (F), (G) 

(3)  Coordinate and transforma,onal geometry. The student uses the process skills to 
generate and describe rigid transforma-ons (transla-on, reflec-on, and rota-on) 
and non-rigid transforma-ons (dila-ons that preserve similarity and reduc-ons and 
enlargements that do not preserve similarity). The student is expected to: 

(B) determine the image or pre-image of a given two-dimensional figure under a 
composi-on of rigid transforma-ons, a composi-on of non-rigid 
transforma-ons, and a composi-on of both, including dila-ons where the center 
can be any point in the plane 

(C) iden-fy the sequence of transforma-ons that will carry a given pre-image onto 
an image on and off the coordinate plane 

(D) iden-fy and dis-nguish between reflec-onal and rota-onal symmetry in a plane 
figure 

ELPS: 1.A, 1.E, 2.C, 2.E, 3.F, 3.J, 4.E, 5.G 

Corequisite standards: 8.10.A, 8.10.C 

3: Transforma,ons and 
coordinate geometry 

6-8 lessons 

(Lessons 6 and 7 are 
op.onal)  

 

This topic introduces coordinate geometry as 
a tool for discovering and verifying proper-es 
of geometric shapes, using ordered-pair rules 
to describe reflec-ons, transla-ons, and 
rota-ons of a figure. Students explore slope 
and distance, preserva-on of measurements, 
and collinearity and betweenness. The topic 
also compares rigid transforma-ons to 
nonrigid transforma-ons. Finally, the topic 
includes an op-onal extension that uses 
matrices to describe transforma-ons. 

(1) Mathema,cal process standards: (A), (C), (D), (E), (F), (G) 

(2) Coordinate and transforma,onal geometry. The student uses the process skills to 
understand the connec,ons between algebra and geometry and uses the one- 
and two-dimensional coordinate systems to verify geometric conjectures. The 
student is expected to: 

 (B)  derive and use the distance, slope, and midpoint formulas to verify geometric 
rela-onships, including congruence of segments and parallelism or 
perpendicularity of pairs of lines  

(3)  Coordinate and transforma,onal geometry. The student uses the process skills to 
generate and describe rigid transforma-ons (transla-on, reflec-on, and rota-on) 
and non-rigid transforma-ons (dila-ons that preserve similarity and reduc-ons and 
enlargements that do not preserve similarity). The student is expected to: 

(A) describe and perform transforma-ons of figures in a plane using coordinate 
nota-on 
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In this topic, students use the process 
standards to apply transforma-ons to real-
world situa-ons, including city planning, 
nature, and computer anima-on. Students 
use tools including the coordinate plane, 
MIRAs, technology, and PaIy Paper to create 
representa-ons of transforma-ons. Students 
use ordered pairs to record and 
communicate precisely transforma-ons on 
the coordinate plane. Students also use 
coordinates to make mathema-cal 
arguments showing parallel lines using 
transforma-ons. 

 

(B) determine the image or pre-image of a given two-dimensional figure under a 
composi-on of rigid transforma-ons, a composi-on of non-rigid 
transforma-ons, and a composi-on of both, including dila-ons where the center 
can be any point in the plane 

(C) iden-fy the sequence of transforma-ons that will carry a given pre-image onto 
an image on and off the coordinate plane 

(6) Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to: 

(A) verify theorems about angles formed by the intersec-on of lines and line 
segments, including ver-cal angles, and angles formed by parallel lines cut by a 
transversal and prove equidistance between the endpoints of a segment and 
points on its perpendicular bisector and apply these rela-onships to solve 
problems 

ELPS: 1.E, 2.C, 2.E, 2.I, 3.C, 3.D, 3.E, 3.F, 4.F 

Deduc9ve reasoning with angles and lines (17-18 lessons) 

Corequisite support 

0-4 lessons 

APPENDIX: Solidifying your 
skills with func,ons and 
equa,ons 

APPENDIX: Opera,ons on 
polynomials 

	

In the Exploring “Consolida-ng your skills 
with quadra-c func-ons and equa-ons” from 
the topic Solidifying your skills with 
func,ons and equa,ons, students can 
review key characteris-cs of linear and 
quadra-c func-ons.  Students review their 
skills with solving linear equa-ons. They also 
review and strengthen their fluency with 
quadra-c func-ons and equa-ons as they 
create and analyze graphs of quadra-c 
func-ons, mul-ply and factor polynomial 
expressions, and solve quadra-c equa-ons 
using graphs, factoring, and the quadra-c 
formula. 

The indicated lessons from the topic 
Opera,ons on polynomials explores 
polynomial opera-ons. Students learn how 
to mul-ply, add, and subtract polynomials 
using concrete models and analy-c 

Corequisite standards: 

(8.8) Expressions, equa,ons, and rela,onships. The student applies mathema-cal 
process standards to use one-variable equa-ons or inequali-es in problem 
situa-ons. The student is expected to: 

(C)  model and solve one-variable equa-ons with variables on both sides of the 
equal sign that represent mathema-cal and real-world problems using ra-onal 
number coefficients and constants  

(A1.10) Number and algebraic methods. The student applies the mathema-cal process 
standards and algebraic methods to rewrite in equivalent forms and perform 
opera-ons on polynomial expressions. The student is expected to: 

(A) add and subtract polynomials of degree one and degree two  

(B) mul-ply polynomials of degree one and degree two  

(D) rewrite polynomial expressions of degree one and degree two in equivalent 
forms using the distribu-ve property  

(E) factor, if possible, trinomials with real factors in the form ax2 + bx + c, including 
perfect square trinomials of degree two  
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techniques. They also learn how to factor 
trinomials using concrete models and 
analy-c techniques.  

 

4: Deduc,ve reasoning, 
logic, and proof 

6 lessons 

 

Corequisite support 

0-4 lesson 

APPENDIX: Solving 
quadra,c equa,ons 

APPENDIX: Solidifying your 
skills with func,ons and 
equa,ons 

 

In this topic, students learn how to combine 
true statements within a mathema-cal 
system to deduc-vely prove that some other 
statement is true for that system. As they 
explore this topic, students complete flow-
chart and two-column proofs, including a 
proof of the Ver-cal Angle Theorem. 
Students compare and contrast mul-ple 
proofs of a statement, including 
transforma-onal and axioma-c approaches. 
They learn that, once a statement is proven, 
it can be used to help prove addi-onal 
statements. 

As students learn about formal proof in this 
topic, they have mul-ple opportuni-es apply 
the process standards as they communicate 
mathema-cal ideas and reasoning. They are 
introduced to mul-ple formats of proof and 
represent their reasoning in a variety of 
ways. This topic sets the founda-on for 
students’ work with jus-fying mathema-cal 
ideas using precise language that will be used 
throughout the course.  

(1) Mathema,cal process standards: (D), (E), (G) 

(3) Coordinate and transforma,onal geometry. The student uses the process skills to 
generate and describe rigid transforma-ons (transla-on, reflec-on, and rota-on) 
and non-rigid transforma-ons (dila-ons that preserve similarity and reduc-ons and 
enlargements that do not preserve similarity). The student is expected to: 

(C) iden-fy the sequence of transforma-ons that will carry a given pre-image onto 
an image on and off the coordinate plane 

(4)  Logical argument and construc,ons. The student uses the process skills with 
deduc-ve reasoning to understand geometric rela-onships. Student is expected to: 

(A) dis-nguish between undefined terms, defini-ons, postulates, conjectures, and 
theorems  

(6)  Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to: 

(A) verify theorems about angles formed by the intersec-on of lines and line 
segments, including ver-cal angles, and angles formed by parallel lines cut by a 
transversal and prove equidistance between the endpoints of a segment and 
points on its perpendicular bisector and apply these rela-onships to solve 
problems  

ELPS: 2.F, 2.I, 3.G, 3.H, 3.J, 4.F, 4.G, 5.F, 5.G  

Corequisite standards: A1.8.A 

 

 

5: Condi,onal statements 

6-7 lessons 

(Lesson 6 is op.onal) 

 

This topic introduces the condi-onal or if-
then statement and demonstrates how to 
represent if-then statements using both logic 
nota-on and Euler diagrams. It allows 
students to explore the applica-on of formal 
logic rules to the statement of the converse 
of a condi-onal. Students learn how to write, 
notate and diagram the inverse and 

(1) Mathema,cal process standards:  (D), (E), (F), (G) 

(4)  Logical argument and construc,ons. The student uses the process skills with 
deduc-ve reasoning to understand geometric rela-onships. Student is expected to: 

 (B) iden-fy and determine the validity of the converse, inverse, and contraposi-ve 
of a condi-onal statement and recognize the connec-on between a 
bicondi-onal statement and a true condi-onal statement with a true converse 
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contraposi-ve of a condi-onal and explore 
connec-ons to bicondi-onal statements. It 
also introduces students to the technique of 
indirect proof, which relies on the 
consequences of logical contradic-ons.  

Students use the process of communica-ng 
mathema-cal ideas and their implica-ons as 
they make sense of condi-onal statements. 
They use precise language, Euler diagrams, 
and logic nota-on to represent condi-onal 
statements and display their reasoning.  

(C) verify that a conjecture is false using a counterexample 

(6)  Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to: 

(A) verify theorems about angles formed by the intersec-on of lines and line 
segments, including ver-cal angles, and angles formed by parallel lines cut by a 
transversal and prove equidistance between the endpoints of a segment and 
points on its perpendicular bisector and apply these rela-onships to solve 
problems 

ELPS: 1.E, 2.C, 3.E, 3.F, 4.D, 4.E, 5.B, 5.F 

6: Lines and transversals 

5 lessons 

 

Corequisite support 

0-1 lesson 

APPENDIX: Solidifying your 
skills with func,ons and 
equa,ons 

 

This topic explores lines, transversals, and 
special angles associated with them. 
Students dis-nguish between parallel and 
skew lines. They use transforma-ons to 
explore proper-es of corresponding angles, 
and then related proper-es of alternate 
interior and exterior angles and consecu-ve 
interior angles, formed when parallel lines 
are cut by a transversal. Students also learn 
how to use angle congruence to establish 
that two lines are parallel. 

In this topic, students apply the process 
standards as they iden-fy lines in everyday 
objects. Students make use of tools including 
paper and pencil and dynamic geometry 
technology to organize and record their 
thinking about the rela-onships they explore. 
They jus-fy their conjectures about the 
angles formed by parallel lines and write 
conclusion about the various angle pairs. 

(1) Mathema,cal process standards: (A), (C), (D), (E), (G) 

(2)  Coordinate and transforma,onal geometry. The student uses the process skills to 
understand the connec-ons between algebra and geometry and uses the one- and 
two-dimensional coordinate systems to verify geometric conjectures. The student 
is expected to: 

 (B) derive and use the distance, slope, and midpoint formulas to verify geometric 
rela-onships, including congruence of segments and parallelism or 
perpendicularity of pairs of lines 

(C) determine an equa-on of a line parallel or perpendicular to a given line that 
passes through a given point 

(5) Logical argument and construc,ons. The student uses construc-ons to validate 
conjectures about geometric figures. The student is expected to: 

(A) inves-gate paIerns to make conjectures about geometric rela-onships, 
including angles formed by parallel lines cut by a transversal, criteria required 
for triangle congruence, special segments of triangles, diagonals of 
quadrilaterals, interior and exterior angles of polygons, and special segments 
and angles of circles choosing from a variety of tools 

(6) Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to: 

(A) verify theorems about angles formed by the intersec-on of lines and line 
segments, including ver-cal angles, and angles formed by parallel lines cut by a 
transversal and prove equidistance between the endpoints of a segment and 
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points on its perpendicular bisector and apply these rela-onships to solve 
problems 

ELPS: 2.D, 2.E, 3.E, 4.F, 4.G, 5.B, 5.F, 5.G 

Corequisite standards: A1.2.B, A1.2.C, A1.3.A, A1.3.C 

Triangles (9-12 lessons) 

7: Proper,es of a triangle 

6 lessons 

This topic explores basic theorems and 
conjectures about triangles, including the 
triangle inequality conjecture and the 
Triangle Sum Theorem. Students also 
inves-gate the Exterior Angle Theorem and 
make conjectures about isosceles triangles. 
Students use transforma-ons to verify 
proper-es of isosceles triangles. 

Students learn about the rigid nature of 
triangles and the importance of rigidity in 
construc-on. Students apply the process 
standards as they organize their ideas about 
triangles using a concept map. They analyze 
mathema-cal rela-onships related to 
triangles using a variety of tools, including 
technology and PaIy Paper. They write 
conjectures and prove them using flow-chart 
proofs, two-column proofs, and paragraph 
proofs. Students also make connec-ons 
between geometric rela-onships and 
algebraic processes to solve triangle 
problems.  

(1) Mathema,cal process standards: (A), (C), (D), (E), (F), (G) 

(5)  Logical argument and construc,ons. The student uses construc-ons to validate 
conjectures about geometric figures. The student is expected to: 

(A) inves-gate paIerns to make conjectures about geometric rela-onships, 
including angles formed by parallel lines cut by a transversal, criteria required 
for triangle congruence, special segments of triangles, diagonals of 
quadrilaterals, interior and exterior angles of polygons, and special segments 
and angles of circles choosing from a variety of tools 

(D) verify the Triangle Inequality theorem using construc-ons and apply the 
theorem to solve problems 

(6)  Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to: 

(C) apply the defini-on of congruence, in terms of rigid transforma-ons, to iden-fy 
congruent figures and their corresponding sides and angles 

(D) verify theorems about rela-onships in triangles, including proof of Pythagorean 
Theorem, the sum of interior angles, base angles of isosceles triangles, 
midsegments, and medians, and apply these rela-onships to solve problems 

ELPS: 1.A, 1.E, 2.C, 2.D, 2.E, 2.I, 3.D, 3.J, 4.F 

8: Special lines and points in 
triangles 

3-6 lessons 

(Lessons 2, 3 and 5 are 
op.onal) 

 

Some of the greatest discoveries in 
mathema-cs were made because someone 
took a simple idea, paIern, or concept and 
studied it deeply. This topic invites students 
to experience this joy of explora-on by 
facilita-ng a deep study of angle bisectors, 
perpendicular bisectors, medians, and 
al-tudes leading to some special points on a 
triangle—the incenter, the circumcenter, the 

(1) Mathema,cal process standards: (A), (B), (C), (E), (F) 

(5)  Logical argument and construc,ons. The student uses construc-ons to validate 
conjectures about geometric figures. The student is expected to: 

(A) inves-gate paIerns to make conjectures about geometric rela-onships, 
including angles formed by parallel lines cut by a transversal, criteria required 
for triangle congruence, special segments of triangles, diagonals of 
quadrilaterals, interior and exterior angles of polygons, and special segments 
and angles of circles choosing from a variety of tools 
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centroid, and the orthocenter—and how 
they are related to one another. 

In this topic, students apply the process 
standards as they make connec-ons between 
equa-ons of lines, systems of equa-ons, and 
centers of a triangle. Students connect the 
centroid of a triangle to the center of gravity 
of the shape and solve a problem involving 
dividing property. Students explore 
measurements on a triangle and organize 
their data in a table, then make conjectures 
based on the data. Students engage in a 
gallery walk, sharing their solu-on strategies, 
checking their solu-ons for reasonableness 
and refining their solu-ons.  

 

 

 

 

 

 

 

 

(C) use the construc-ons of congruent segments, congruent angles, angle bisectors, 
and perpendicular bisectors to make conjectures about geometric rela-onships 

(6)  Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to: 

(D) verify theorems about the rela-onships in triangles, including proof of the 
Pythagorean Theorem, the sum of interior angles, base angles of isosceles 
triangles, midsegments, and medians, and apply these rela-onships to solve 
problems 

ELPS: 1.A, 1.E, 1.F, 2.C, 2.E, 2.I, 3.B, 3.D, 3.F, 3.G, 4.C, 4.F, 4.G, 5.G 

Triangle congruence (15–19 lessons) 

9: Congruent triangle 
postulates 

6 lessons 

This topic focuses on shortcuts to prove two 
triangles congruent. Students also learn how 
to use nota-on to correctly communicate 
correspondence between sides and angles of 
congruent triangles. 

In this topic, students apply the process skills 
as they inves-gate the congruent triangle 
postulates. They engage in the problem-
solving rou-ne as they try out various 
shortcuts to proving triangles congruent and 

(1) Mathema,cal process standards: (B), (C), (D), (E), (F), (G) 

(5)  Logical argument and construc,ons. The student uses construc-ons to validate 
conjectures about geometric figures. The student is expected to: 

(A) inves-gate paIerns to make conjectures about geometric rela-onships, 
including angles formed by parallel lines cut by a transversal, criteria required 
for triangle congruence, special segments of triangles, diagonals of 
quadrilaterals, interior and exterior angles of polygons, and special segments 
and angles of circles choosing from a variety of tools 

(6)  Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
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select between technology and straws to 
explore the triangles. They must analyze the 
triangles given various condi-ons and 
communicate about their reasoning as they 
determine if each shortcut is valid or not. As 
they complete their explora-ons, they 
organize their conjectures in a summary 
chart. 

coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to:  

(B) prove two triangles are congruent by applying the Side-Angle-Side, Angle-Side-
Angle, Side-Side-Side, Angle-Angle-Side, and Hypotenuse-Leg congruence 
condi-ons 

 (C)  apply the defini-on of congruence, in terms of rigid transforma-ons, to 
iden-fy congruent figures and their corresponding sides and angles’ 

ELPS: 2.I, 3.D, 3.F, 3.J, 4.F, 5.B, 5.F, 5.G 

10: Using congruent 
triangles 

4-7 lessons 

(Lessons 4, 5, and 6 are 
op.onal) 

 

 

In this topic, students learn to apply the fact 
that corresponding parts of congruent 
triangles are congruent. Students use 
congruent triangles to prove the isosceles 
triangle conjectures made earlier, and they 
learn to pull apart complex diagrams to find 
congruent triangles. Students also explore 
the Hinge Theorem. 

Students use the process of jus-fying and 
applying geometric theorems by proving 
triangle congruence with side-angle-side, 
angle-side-angle, side-side-side, angle-angle-
side, and hypotenuse-leg. Students iden-fy 
and verify congruence through rigid 
transforma-ons that help to recognize 
congruent figures and their corresponding 
sides and angles to solve geometric 
problems. 

(1) Mathema,cal process standards: (A), (E), (G) 

(6)  Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to:  

(B) prove two triangles are congruent by applying the Side-Angle-Side, Angle-Side-
Angle, Side-Side-Side, Angle-Angle-Side, and Hypotenuse-Leg congruence 
condi-ons 

(C) apply the defini-on of congruence, in terms of rigid transforma-ons, to iden-fy 
congruent figures and their corresponding sides and angles 

(D) verify theorems about the rela-onships in triangles, including proof of the 
Pythagorean Theorem, the sum of interior angles, base angles of isosceles 
triangles, midsegments, and medians, and apply rela-onships to solve problems 

ELPS: 1.E, 2.I, 3.C, 3.D, 3.E, 3.F, 4.G, 5.B, 5.F 

11: Compass and 
straightedge construc,ons 

5-6 lessons 

(Lesson 3 is op.onal) 

 

This topic introduces the principles important 
in crea-ng and analyzing formal geometric 
construc-ons using a compass and a 
straightedge. Because the steps for making a 
construc-on, along with their jus-fica-ons, 
func-on like the statements and reasons in a 
proof, the result of the construc-on is true in 
the same way that the conclusion of a 
deduc-ve proof must be true. 

Students engage in the process standards as 
they learn to use a new tool for 

(1) Mathema,cal process standards: (C), (F), (G) 

(5)  Logical argument and construc,ons. The student uses construc-ons to validate 
conjectures about geometric figures. The student is expected to: 

(B) construct congruent segments, congruent angles, a segment bisector, an angle 
bisector, perpendicular lines, the perpendicular bisector of a line segment, and a 
line parallel to a given line through a point not on a line using a compass and a 
straightedge 

(C) use the construc-ons of congruent segments, congruent angles, angle bisectors, 
and perpendicular bisectors to make conjectures about geometric rela-onships 
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construc-ons, the compass and straightedge. 
Students use precise language to 
differen-ate between a construc-on and a 
sketch or drawing. Students also jus-fy 
statements, including construc-ons, 
equidistance between segment endpoints 
and points on a perpendicular bisector and 
demonstrate triangle congruence using 
congruence theorems. 

(6)  Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to: 

(A) verify theorems about angles formed by the intersec-on of lines and line 
segments, including ver-cal angles, and angles formed by parallel lines cut by a 
transversal and prove equidistance between the endpoints of a segment and 
points on its perpendicular bisector and apply these rela-onships to solve 
problems 

(B) prove two triangles are congruent by applying the Side-Angle-Side, Angle-Side-
Angle, Side-Side-Side, Angle-Angle-Side, and Hypotenuse-Leg congruence 
condi-ons 

ELPS: 1.B, 1.F, 2.C, 2.F, 2.I, 3.B, 3.G, 3.H, 3.J, 5.G 

Similarity transforma9ons (9-10 lessons) 

12: Dila,ons and similarity 

9-10 lessons 

(Lesson 3 is op.onal) 

 

Corequisite support 

0-1 lesson 

APPENDIX: 
Transforma,onal geometry 
and similarity 

APPENDIX:  Solidifying your 
skills with numbers 

 

Focusing on dila-ons and similarity, the topic 
begins by defining these terms 
mathema-cally, including the concepts of 
center point and scale factor. Students learn 
to produce an accurate dila-on of a 
geometric shape by a specific scale factor. 
Students also study dila-ons whose center is 
not at the origin of a coordinate plane and 
connect to par--oning a segment, including 
finding the midpoint. Students analyze 
dila-ons of lines and circles. Students learn 
how to prove two triangles are similar and 
that all circles are similar to each other. 
Students apply their knowledge of similarity 
to explore propor-ons in parallel lines and 
geometric mean. Midsegments are 
approached as a special case of the 
propor-ons involving parallel lines. Students 
apply these rela-onships in real world 
problem situa-ons. 

Students use the process of construc-ng 
logical arguments to make and validate 
geometric conjectures, apply similarity 

(1) Mathema,cal process standards: (A), (B), (C), (D), (F), (G) 

(2)  Coordinate and transforma,onal geometry. The student uses the process skills to 
understand the connec-ons between algebra and geometry and uses the one- and 
two-dimensional coordinate systems to verify geometric conjectures. The student 
is expected to: 

(A) determine the coordinates of a point that is a given frac-onal distance less than 
one from one end of a line segment to the other in one- and two-dimensional 
coordinate systems, including finding the midpoint 

(3)  Coordinate and transforma,onal geometry. The student uses the process skills to 
generate and describe rigid transforma-ons (transla-on, reflec-on, and rota-on) 
and non-rigid transforma-ons (dila-ons that preserve similarity and reduc-ons and 
enlargements that do not preserve similarity). The student is expected to:  

(A) describe and perform transforma-ons of figures in a plane using coordinate 
nota-on 

 (B)  determine the image or pre-image of a given two-dimensional figure under a 
composi-on of rigid transforma-ons, a composi-on of non-rigid 
transforma-ons, and a composi-on of both, including dila-ons where the center 
can be any point in the plane 

(C) iden-fy the sequence of transforma-ons that will carry a given pre-image onto 
an image on and off the coordinate plane 
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criteria such as Angle-Angle, and use the 
Triangle Propor-onality theorem to solve 
problems involving similar figures. Students 
inves-gate paIerns and prove theorems, 
such as those involving midsegments in 
triangles and similarity criteria through 
coordinate and transforma-onal proofs. 

(5)  Logical argument and construc,ons. The student uses construc-ons to validate 
conjectures about geometric figures. The student is expected to: 

(A) inves-gate paIerns to make conjectures about geometric rela-onships, 
including angles formed by parallel lines cut by a transversal, criteria required 
for triangle congruence, special segments of triangles, diagonals of 
quadrilaterals, interior and exterior angles of polygons, and special segments 
and angles of circles choosing from a variety of tools 

(6)  Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to: 

(D) verify theorems about the rela-onships in triangles, including proof of the 
Pythagorean Theorem, the sum of interior angles, base angles of isosceles 
triangles, midsegments, and medians, and apply rela-onships to solve problems 

(7)  Similarity, proof, and trigonometry. The student uses the process skills in applying 
similarity to solve problems. The student is expected to: 

(A) apply the defini-on of similarity in terms of a dila-on to iden-fy similar figures 
and their propor-onal sides and the congruent corresponding angles 

(B) apply the Angle-Angle criterion to verify similar triangles and apply the 
propor-onality of the corresponding sides to solve problems 

(8)  Similarity, proof, and trigonometry. The student uses the process skills with 
deduc-ve reasoning to prove and apply theorems by using a variety of methods 
such as coordinate, transforma-onal, and axioma-c and formats such as two-
column, paragraph, and flow chart. The student is expected to: 

(A) prove theorems about similar triangles, including the Triangle Propor-onality 
theorem, and apply these theorems to solve problems 

(B) iden-fy and apply the rela-onships that exist when an al-tude is drawn to the 
hypotenuse of a right triangle, including the geometric mean, to solve problems 

ELPS: 1.A, 1.F, 2.C, 3.F, 3.J, 4.D, 4.F, 5.F, 5.G 

Corequisite standards: 8.3.A, 8.3.B, A1.11.A 
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Right triangle rela9onships and trigonometry (12-13 lessons) 

13: Pythagorean Theorem 
and the distance formula 

5-6 lessons 

(Lesson 2 is op.onal)  

 

Corequisite support 

0-1 lesson 

APPENDIX: Pythagorean 
Theorem  

 

This topic explores proofs of the Pythagorean 
Theorem, using concrete models and 
algebraic representa-ons. In proving the 
converse of the Pythagorean Theorem, 
students are guided to develop related 
conjectures about acute triangles and obtuse 
triangles.  Students then solve problems 
using the Pythagorean Theorem, including 
problems in the coordinate plane. Students 
develop the distance formula and midpoint 
formula. 

Students apply the process of analyzing 
rela-onships as they examine the coordinate 
systems to find frac-onal distances, 
midpoint, and apply the formulas for 
distance, midpoint, and slope to verify 
segment congruence. Students also employ 
deduc-ve reasoning to validate geometric 
rela-onships, test converses, and use 
counterexamples. Students engage with 
various proof methods and use them to solve 
problems connec-ng geometric concepts to 
strengthen problem solving skills and solve 
real-world problems 

(1) Mathema,cal process standards: (A), (B), (D), (F), (G) 

(2)  Coordinate and transforma,onal geometry. The student uses the process skills to 
understand the connec-ons between algebra and geometry and uses the one- and 
two-dimensional coordinate systems to verify geometric conjectures. The student 
is expected to: 

(A) determine the coordinates of a point that is a given frac-onal distance less than 
one from one end of a line segment to the other in one- and two-dimensional 
coordinate systems, including finding the midpoint 

(B) derive and use the distance, slope, and midpoint formulas to verify geometric 
rela-onships, including congruence of segments and parallelism or 
perpendicularity of pairs of lines 

(4) Logical argument and construc,ons. The student uses the process skills with 
deduc-ve reasoning to understand geometric rela-onships. The student is 
expected to: 

(B) iden-fy and determine the validity of the converse, inverse, and contraposi-ve 
of a condi-onal statement and recognize the connec-on between a 
bicondi-onal statement and a true condi-onal statement with a true converse 

© verify that a conjecture is false using a counterexample 

(6)  Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to: 

(D) verify theorems about the rela-onships in triangles, including proof of the 
Pythagorean Theorem, the sum of interior angles, base angles of isosceles 
triangles, midsegments, and medians, and apply these rela-onships to solve 
problems 

(9)  Similarity, proof, and trigonometry. The student uses the process skills to 
understand and apply rela-onships in right triangles. The student is expected to: 

(B) apply the rela-onships in special right triangles 30°- 60°- 90° and 45°- 45°- 90° 
and the Pythagorean theorem, including Pythagorean triples, to solve problems 

ELPS: 1.A, 1.D, 3.B, 3.C, 3.D, 3.G, 3.H, 4.C, 4.D, 4.F, 5.B, 5.G  

Corequisite standards: 8.6.C, 8.7.C 
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14: Right triangle and trig 
rela,onships 

7 lessons 

This topic extends the idea of triangle 
similarity to indirect measurements. Students 
develop proper-es of special right triangles, 
and use proper-es of similar triangles to 
develop their understanding of trigonometric 
ra-os. These ideas are then applied to find 
unknown lengths and angle measurements. 

Students engage the process of selec-ng 
tools, including rulers, protractors, PaIy 
Paper, and a sextant, as they explore right 
triangles and trigonometric rela-onships. 
They   Students jus-fy the proper-es of 
special right triangles and solve problems 
connec-ng geometric concepts with 
trigonometric applica-ons. 

(1) Mathema,cal process standards: (A), (B), (C), (D), (F), (G) 

(9)  Similarity, proof, and trigonometry. The student uses the process skills to 
understand and apply rela-onships in right triangles. The student is expected to: 

(A) determine the lengths of sides and measures of angles in a right triangle by 
applying the trigonometric ra-os sine, cosine, and tangent to solve problems 

(B) apply the rela-onships in special right triangles 30°- 60°- 90° and 45°- 45°- 90° 
and the Pythagorean theorem, including Pythagorean triples, to solve problems 

ELPS: 1.B, 1.D, 1.E, 1.F, 2.C, 2.D, 2.F, 2.I, 3.B, 3.C, 3.D, 3.E, 3.G, 3.H, 3.J, 4.C, 4.D, 4.F, 4.G 

Quadrilaterals and other polygons (7 lessons) 

15: Polygons and special 
quadrilaterals 

7 lessons 

In this topic, students learn about the parts 
and characteris-cs of polygons, including 
quadrilaterals. They classify polygons 
according to the number of sides and 
whether they are convex or concave, and 
they apply what they know about triangles to 
inves-gate measures of interior and exterior 
angles of polygons. Students learn to classify 
quadrilaterals by exploring their proper-es. 
They apply the proper-es of different 
quadrilaterals to construct transforma-onal 
and coordinate proofs. 

 

Students use the process of jus-fying 
mathema-cal arguments as they applying 
distance, slope, and midpoint formulas with 
one- and two-dimensional coordinate 
systems to corroborate geometric 
rela-onships. Students use these formulas to 
prove rela-onships through logical 
construc-ons, inves-gate paIerns in figures 

(1) Mathema,cal process standards: (C), (D), (E), (F), (G) 

(2)  Coordinate and transforma,onal geometry. The student uses the process skills to 
understand the connec-ons between algebra and geometry and uses the one- and 
two-dimensional coordinate systems to verify geometric conjectures. The student 
is expected to: 

(B) derive and use the distance, slope, and midpoint formulas to verify geometric 
rela-onships, including congruence of segments and parallelism or 
perpendicularity of pairs of lines 

(5) Logical argument and construc,ons. The student uses construc-ons to validate 
conjectures about geometric figures. The student is expected to: 

(A) inves-gate paIerns to make conjectures about geometric rela-onships, 
including angles formed by parallel lines cut by a transversal, criteria required 
for triangle congruence, special segments of triangles, diagonals of 
quadrilaterals, interior and exterior angles of polygons, and special segments 
and angles of circles choosing from a variety of tools 

(6)  Proof and congruence. The student uses the process skills with deduc-ve 
reasoning to prove and apply theorems by using a variety of methods such as 
coordinate, transforma-onal, and axioma-c and formats such as two-column, 
paragraph, and flow chart. The student is expected to: 
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like quadrilaterals and polygons, and u-lize 
various tools to form and test conjectures. 

(E) prove a quadrilateral is a parallelogram, rectangle, square, or rhombus using 
opposite sides, opposite angles, or diagonals and apply these rela-onships to 
solve problems 

ELPS: 1.A, 1.E, 2.E, 2.I, 3.E, 3.G, 3.J, 4.F, 5.B, 5.F, 5.G 

Circles (17-19 lessons) 

16: Algebraic 
representa,ons of circles 

4-6 lessons 

(Lessons 4 and 5 are 
op.onal) 

 

Students review the basic characteris-cs of a 
circle as they derive and apply equa-ons of 
circles. An op-onal extension is included in 
this topic dealing with curves of constant 
width, explored through circles and Reuleaux 
triangles. 

Students apply the process of analyzing 
mathema-cal rela-onships and making 
connec-ons as they  derive the equa-on of a 
circle. Students apply the equa-on of a circle 
to model real-world situa-ons and connect 
geometric proper-es with algebraic 
manipula-ons to communicate their 
reasoning.  

(1) Mathema,cal process standards: (A), (D), (F), (G) 

(12) Circles. The student uses the process skills to understand geometric rela-onships 
and apply theorems and equa-ons about circles. The student is expected to: 

(E) show that the equa-on of a circle with center at the origin and radius r is x2 + y2 

= r2 and determine the equa-on for the graph of a circle with radius r and 

center (h, k), (x – h)2 + (y – k)2 =r2 

ELPS: 1.A, 1.B, 2.E, 2.F, 4.C, 4.F, 4.G, 5.G 

17: Chords, arcs, and 
inscribed angles 

7 lessons 

This topic examines special rela-onships 
among chords, arcs, and angles in a circle. 
Rela-onships between chords and radii and 
between chords and their intercepted arcs 
are explored. The rela-onship between the 
measures of inscribed angles and their 
intercepted arcs is also discussed, as are the 
various rela-onships among the measures of 
angles and arcs formed when two lines 
intersect a circle in various ways. 

Students use the process of valida-ng 
geometric conjectures and applying 
theorems to communicate mathema-cal 
ideas.  Students inves-gate geometric 
rela-onships using construc-ons to explore 
paIerns, explore theorems related to radii, 

(1) Mathema,cal process standards: (A), (C), (F), (G) 

(5)  Logical argument and construc,ons. The student uses construc-ons to validate 
conjectures about geometric figures. The student is expected to: 

(A) inves-gate paIerns to make conjectures about geometric rela-onships, 
including angles formed by parallel lines cut by a transversal, criteria required 
for triangle congruence, special segments of triangles, diagonals of 
quadrilaterals, interior and exterior angles of polygons, and special segments 
and angles of circles choosing from a variety of tools  

(12) Circles. The student uses the process skills to understand geometric rela-onships 
and apply theorems and equa-ons about circles. The student is expected to: 

(A) apply theorems about circles, including rela-onships among angles, radii, 
chords, tangents, and secants, to solve non-contextual problems  

ELPS: 1.E, 1.F, 2.D, 3.B, 3.H, 4.C, 4.F, 5.B, 5.F, 5.G 
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chords, tangents, and secants to solve 
abstract problems. 

18: Lines and segments on 
circles 

6 lessons 

This topic focuses on proper-es of chords, 
tangents, and secants on circles. Among the 
tangent line proper-es discussed is the 
rela-onship between a tangent and a radius. 
Connec-ons are also made between 
tangents, secants, and the lengths of related 
segments that they form with regard to a 
circle. 

Students use the process of valida-ng 
geometric conjectures and applying 
theorems to communicate mathema-cal 
ideas.  Students inves-gate geometric 
rela-onships using construc-ons to explore 
paIerns, explore theorems related to radii, 
chords, tangents, and secants to solve 
abstract and real-world problems. 

(1) Mathema,cal process standards: (A), (B), (C), (F), (G) 

(5)  Logical argument and construc,ons. The student uses construc-ons to validate 
conjectures about geometric figures. The student is expected to: 

(A) inves-gate paIerns to make conjectures about geometric rela-onships, 
including angles formed by parallel lines cut by a transversal, criteria required 
for triangle congruence, special segments of triangles, diagonals of 
quadrilaterals, interior and exterior angles of polygons, and special segments 
and angles of circles choosing from a variety of tools 

(12) Circles. The student uses the process skills to understand geometric rela-onships 
and apply theorems and equa-ons about circles. The student is expected to: 

(A) apply theorems about circles, including rela-onships among angles, radii, 
chords, tangents, and secants, to solve non-contextual problems 

ELPS: 1.A, 1.E, 1.F, 2.E, 3.E, 3.G, 4.G, 5.B, 5.F, 5.G 

Geometric modeling in two dimensions (12-14 lessons) 

19: Modeling with area 

6-7 lessons 

(Lesson 6 is op.onal) 

 

This topic discusses the basic concept of 
area. It inves-gates familiar mathema-cal 
formulas through shearing figures between 
two parallel lines, and slicing figures and 
rearranging the pieces. The idea of using 
known areas of familiar shapes to es-mate 
areas of unfamiliar, irregular regions is 
explored. 

Students use the process of mathema-cal 
reasoning to apply formulas for the area of 
regular polygons and composite shapes, such 
as triangles, parallelograms, and sectors of 
circles. Students decompose complex figures 
into simpler components, calcula-ng the 
area appropriately using formulas accurately. 
Students solve real-world problems related 
to water flow in a river.  

(1) Mathema,cal process standards: (A), (B), (C), (E), (F), (G) 

(11) Two-dimensional and three-dimensional figures. The student uses the process 
skills in the applica-on of formulas to determine measures of two- and three-
dimensional figures. The student is expected to: 

(A) apply the formula for the area of regular polygons to solve problems using 
appropriate units of measure 

(B) determine the area of composite two-dimensional figures comprised of a 
combina-on of triangles, parallelograms, trapezoids, kites, regular polygons, or 
sectors of circles to solve problems using appropriate units of measure 

ELPS: 1.B, 1.E, 2.D, 2.I, 3.C, 3.D, 3.E, 3.G, 3.H, 4.E,  
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20: Arc length and sectors 
of circles 

6-7 lessons 

(Lesson 3 is op.onal) 

 

In this topic, students revisit formulas for 
circumference and area of circles with a focus 
on propor-onality. Students examine arc 
length and radian measures. They also 
develop the familiar formula for area of a 
circle by rela-ng the circle to approxima-ng 
parallelograms. Related formulas for areas of 
sectors and segments of circles are 
presented, and connec-ons between sectors 
and cones are explored 

Students apply the process standards as they 
analyze the propor-onal rela-onship 
between the measure of arc length and the 
circumference of a circle. Students use 
precise language to define radian measure 
based on the ra-o of arc length and the ra-o 
of the circle. 

(1) Mathema,cal process standards: (A), (B), (C), (D), (F), (G) 

(12) Circles. The student uses the process skills to understand geometric rela-onships 
and apply theorems and equa-ons about circles. The student is expected to: 

(B) apply the propor-onal rela-onship between the measure of an arc length of a 
circle and the circumference of the circle to solve problems 

(C) apply the propor-onal rela-onship between the measure of the area of a sector 
of a circle and the area of the circle to solve problems 

(D) describe radian measure of an angle as the ra-o of the length of an arc 
intercepted by a central angle and the radius of the circle 

(13) Probability. The student uses the process skills to understand probability in real-
world situa-ons and how to apply independence and dependence of events. The 
student is expected to:  

(B) determine probabili-es based on area to solve contextual problems 

ELPS: 1.A, 1.D, 2.D, 2.E, 3.E, 4.D, 4.E, 4.F, 4.G 

Understanding and modeling with three-dimensional figures (19-28 lessons) 

21: Rela,ng 2-D and 3-D 
objects 

3-6 lessons 

(Lessons 1, 2, and 5 are 
op.onal)  

 

Making two-dimensional representa-ons of 
the three-dimensional world requires skill. In 
this topic, students learn to represent three-
dimensional objects using two-dimensional 
techniques, including nets, plane and cross 
sec-ons, and solids of revolu-on. An op-onal 
block on orthographic and isometric 
drawings is also included.  As students 
explore these different representa-ons, 
students deepen their understanding of the 
three-dimensional objects they represent. 

Students use process skills to iden-fy the 
shape of two-dimensional cross sec-ons of 
prisms, pyramids, cylinders, cones, and 
spheres in abstract figures and rea objects. 
Students analyze three dimensional objects 
generated by rota-ng two-dimensional 
shapes using technology.  

(1) Mathema,cal process standards: (A), (C), (F) 

(10) Two-dimensional and three-dimensional figures. The student uses the process 
skills to recognize characteris-cs and dimensional changes of two- and three-
dimensional figures. The student is expected to: 

(A) iden-fy the shapes of two-dimensional cross-sec-ons of prisms, pyramids, 
cylinders, cones, and spheres and iden-fy three-dimensional objects generated 
by rota-ons of two- dimensional shapes 

ELPS: 1.D, 1.E, 2.E, 2.I, 3.B, 3.E, 4.F 
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22: Prisms and cylinders 

5-6 lessons 

(Lesson 4 is op.onal) 

 

This topic explores prisms and cylinders. 
Students learn basic terminology and 
develop basic formulas for volume and 
surface area and see how these formulas 
generalize across different kinds of prisms. 

Students engage the process standards as 
they solve real-world problems involving 
prisms and cylinders as they analyze the 
reasonableness of their solu-ons in the 
swimming pool problem. They formulate 
strategies to accurately evaluate problems 
involving formulas for the total and lateral 
surface area. Students solve these problems 
by accurately calcula-ng these measures 
using appropriate units. 

  

(1) Mathema,cal process standards: (A), (B), (C), (D) 

(10) Two-dimensional and three-dimensional figures. The student uses the process 
skills to recognize characteris-cs and dimensional changes of two- and three-
dimensional figures. The student is expected to: 

(A) iden-fy the shapes of two-dimensional cross-sec-ons of prisms, pyramids, 
cylinders, cones, and spheres and iden-fy three-dimensional objects generated 
by rota-ons of two- dimensional shapes 

(11) Two-dimensional and three-dimensional figures. The student uses the process 
skills in the applica-on of formulas to determine measures of two- and three-
dimensional figures. The student is expected to: 

(C) apply the formulas for the total and lateral surface area of three-dimensional 
figures, including prisms, pyramids, cones, cylinders, spheres, and composite 
figures, to solve problems using appropriate units of measure 

(D) apply the formulas for the volume of three-dimensional figures, including 
prisms, pyramids, cones, cylinders, spheres, and composite figures, to solve 
problems using appropriate units of measure 

ELPS: 1.A, 2.E, 2.F, 3.E, 3.G, 3.J, 4.F, 4.G 

23: Pyramids and cones 

4-5 lessons 

(Lesson 4 is op.onal) 

 

In this topic, students inves-gate pyramids 
and cones. They develop strategies and 
formulas for compu-ng volume and surface 
area, and see how these are connected not 
only to each other but also to the work 
students have already done with cylinders 
and prisms. 

 

In this topic, students apply the process 
standards as they make connec-ons between 
the volume formulas of pyramids, cones, 
cylinders, and prisms. Students use the 
problem-solving rou-ng as they formulate 
strategies to accurately evaluate problems 
involving formulas for the total and lateral 
surface area. Students solve these problems 
by accurately calcula-ng these measures 
using appropriate units. 

(1) Mathema,cal process standards: (B), (C), (D), (F) 

(10) Two-dimensional and three-dimensional figures. The student uses the process 
skills to recognize characteris-cs and dimensional changes of two- and three-
dimensional figures. The student is expected to: 

(A) iden-fy the shapes of two-dimensional cross-sec-ons of prisms, pyramids, 
cylinders, cones, and spheres and iden-fy three-dimensional objects generated 
by rota-ons of two- dimensional shapes 

(11) Two-dimensional and three-dimensional figures. The student uses the process 
skills in the applica-on of formulas to determine measures of two- and three-
dimensional figures. The student is expected to: 

(C)  apply the formulas for the total and lateral surface area of three-dimensional 
figures, including prisms, pyramids, cones, cylinders, spheres, and composite 
figures, to solve problems using appropriate units of measure 

(D)  apply the formulas for the volume of three-dimensional figures, including prisms, 
pyramids, cones, cylinders, spheres, and composite figures, to solve problems 
using appropriate units of measure 

ELPS: 1.A, 1.B, 1.E, 1.F, 2.E, 3.C, 3.D, 3.E, 3.H, 4.C, 4.F  
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24: Spheres 

3-6 lessons 

(Lessons 3, 4, and 5 are 
op.onal)  

 

This topic presents the basic characteris-cs 
and terminology associated with spheres. 
Students inves-gate strategies and formulas 
to compute volumes and surface areas and 
make connec-ons among the formulas for 
cylinders, cones, and spheres. Students also 
learn about the surface area/volume 
"efficiency" of the sphere when compared to 
other three-dimensional shapes. 

Students engage in the process standards as 
they explore a jus-fica-on of the formulas 
for surface area and volume of spheres. They 
solve real-world and abstract problems 
involving spheres and use graphs to analyze 
rela-onships.  

 

 

(1) Mathema,cal process standards: (A), (C), (D), (F), (G) 

(10) Two-dimensional and three-dimensional figures. The student uses the process 
skills to recognize characteris-cs and dimensional changes of two- and three-
dimensional figures. The student is expected to: 

(A) iden-fy the shapes of two-dimensional cross-sec-ons of prisms, pyramids, 
cylinders, cones, and spheres and iden-fy three-dimensional objects generated 
by rota-ons of two- dimensional shapes 

(11) Two-dimensional and three-dimensional figures. The student uses the process 
skills in the applica-on of formulas to determine measures of two- and three-
dimensional figures. The student is expected to: 

(C)  apply the formulas for the total and lateral surface area of three-dimensional 
figures, including prisms, pyramids, cones, cylinders, spheres, and composite 
figures, to solve problems using appropriate units of measure 

(D) apply the formulas for the volume of three-dimensional figures, including prisms, 
pyramids, cones, cylinders, spheres, and composite figures, to solve problems 
using appropriate units of measure 

ELPS: 1.A, 1.F, 2.C, 2.E, 2.F, 3.E, 4.F, 4.G 

25: Analyzing dimensional 
changes 

4-5 lessons 

(Lesson 3 is op.onal) 

 

In this topic, students explore the effect of 
altering dimensions on the surface area and 
volume of a three-dimensional figure. This 
explora-on includes both similar figures and 
non-similar solids. Students also see how 
comparing certain surface areas to volumes 
leads to a new kind of func-on—a ra-onal 
func-on. 

Students use the process of employing 
problem-solving models and appropriate 
tools to understand the characteris-cs and 
dimensional change of two- and three-
dimensional figures. Students also analyze 
changes that affect perimeter, area, surface 
area, and volume. 

 

 

(1) Mathema,cal process standards: (A), (C), (D), (E), (F), (G) 

(10) Two-dimensional and three-dimensional figures. The student uses the process 
skills to recognize characteris-cs and dimensional changes of two- and three-
dimensional figures. The student is expected to: 

(B) determine and describe how changes in the linear dimensions of a shape affect 
its perimeter, area, surface area, or volume, including propor,onal and non-
propor,onal dimensional change 

ELPS: 1.F, 2.E, 3.D, 3.E, 4.F, 4.G, 5.B, 5.G 
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Non-Euclidean Geometry (2-5 lessons) 

26: Non-Euclidean 
Geometry 

2-5 lessons 

(Lessons 1-3 are op.onal) 

 

Euclidean Geometry is the focus of most high 
school geometry courses. By accep-ng 
certain terms, defini-ons, and postulates, 
Euclidean Geometry can be applied to 
understand the world. What if a different set 
of terms, defini-ons, and postulates were 
accepted as a star-ng point? This topic 
begins to explore other geometries. 

Students use the process of analyzing and 
comparing geometric proper-es and 
synthesizing informa-on to construct logical 
arguments. Students also integrate problem 
solving skills to deepen their understanding 
of Euclidean and spherical geometries. 

(1) Mathema,cal process standards: (A), (B), (C), (F) 

(4)  Logical argument and construc,ons. The student uses the process skills with 
deduc-ve reasoning to understand geometric rela-onships. The student is 
expected to: 

(D) compare geometric rela-onships between Euclidean and spherical geometries, 
including parallel lines and the sum of the angles in a triangle 

ELPS: 1.A, 1.E, 1.F, 2.D, 2.E, 2.I, 3.B, 3.C, 3.E, 3.G, 3.J 

Probability (12 lessons) 

27: Revisi,ng probability 

7 lessons) 

This topic develops some of the basic tools 
and terminology of probability, including the 
Fundamental Coun-ng Principle. Students 
apply the addi-on rule and mul-plica-on 
rule in solving problems. They calculate 
permuta-ons and combina-ons in the 
service of answering probability ques-ons.  

Students apply the process standards as they 
apply probability to real-world situa-ons. 
They use manipula-ves and various 
representa-ons, including Venn diagrams, 
tables, and tree diagrams, to organize their 
thinking and make sense of problems.  They 
use precise mathema-cal language to 
describe probability of events.  

 

 

(1) Mathema,cal process standards: (A), (C), (D), (E), (F) 

(13) Probability. The student uses the process skills to understand probability in real-
world situa-ons and how to apply independence and dependence of events. The 
student is expected to: 

(A) develop strategies to use permuta-ons and combina-ons to solve contextual 
problems 

ELPS: 1.E, 2.C, 2.E, 2.I, 3.B, 3.E, 4.F, 4.G, 5.B 
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28: Condi,onal probability 
and independence 

5 lessons 

In this topic, students build on the tools of 
probability developed in the previous topic to 
analyze condi-onal probability and 
independence. Students develop and apply 
rule for condi-onal probability and 
independence as they solve problems.  

Students use the process of selec-ng 
appropriate tools and techniques to 
communicate ideas, analyze rela-onships, 
iden-fy independent events, and apply 
condi-onal probability. They jus-fy solu-ons 
involving the independence and dependence 
of events using probability concepts. 

(1) Mathema,cal process standards: (A), (D), (E), (F) 

(13) Probability. The student uses the process skills to understand probability in real-
world situa-ons and how to apply independence and dependence of events. The 
student is expected to: 

(C) iden-fy whether two events are independent and compute the probability of 
the two events occurring together with or without replacement 

(D) apply condi-onal probability in contextual problems 

(E) apply independence in contextual problems 

ELPS: 1.D, 1.E, 2.I, 3.C, 3.E, 3.G, 3.H, 4.F, 5.G 
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APPENDIX: Key learning from earlier grades  
The topics in this sec6on provide support for key skills from earlier grades and co-requisite skills students may need to be successful with 
concepts in this course. We have provided this set of lessons and problem-solving resources that can be used for differen6ated prac6ce and 
review. Specific guidance on how to use these topics is provided in the accompanying co-requisite guide, however, teachers may choose to use 
these topics in the way that serves their students best. Teachers may choose to assign these resources to students for independent review and 
prac6ce, or they may choose to use them in facilita6ng small-group instruc6on. 

Agile Mind 
Topics Topic Descrip9ons 

Texas Essen9al Knowledge and Skills for Mathema9cs 
• Standards listed in black are the primary instruc6onal focus of the topic. 

• Standards in gray support topic content or indicate founda6ons for future work. 

Solidifying your 
skills with 
numbers 

In this topic, students can review and 
strengthen their fluency with ra-onal 
number opera-ons as they work with 
posi-ve and nega-ve integers, 
decimals, and frac-ons. Students also 
review irra-onal numbers and simplify 
square roots. In addi-on to paper-and-
pencil and online tasks, students 
engage with simula-ons and interac-ve 
anima-ons that provide thousands of 
opportuni-es to build their knowledge 
and skills. 

 

(5.3) Number and opera,ons. The student applies mathema-cal process standards to develop and use 
strategies and methods for posi-ve ra-onal number computa-ons in order to solve problems with 
efficiency and accuracy. The student is expected to: 

(K)  add and subtract posi-ve ra-onal numbers fluently; and 

(6.3)  Number and opera,ons. The student applies mathema-cal process standards to represent addi-on, 
subtrac-on, mul-plica-on, and division while solving problems and jus-fying solu-ons. The student is 
expected to:  

(A)  classify whole numbers, integers, and ra-onal numbers using a visual representa-on such as a Venn 
diagram to describe rela-onships between sets of numbers;  

(D) add, subtract, mul-ply, and divide integers fluently; and  

(E)  extend representa-ons for division to include frac-on nota-on such as a/b represents the same 
number as a ÷ b where b ≠ 0.  

(7.3)  Number and opera,ons. The student applies mathema-cal process standards to add, subtract, 
mul-ply, and divide while solving problems and jus-fying solu-ons. The student is expected to:  

(A)  add, subtract, mul-ply, and divide ra-onal numbers fluently; and  

(8.2) Number and opera,ons. The student applies mathema-cal process standards to represent and use 
real numbers in a variety of forms. The student is expected to: 

(A)  extend previous knowledge of sets and subsets using a visual representa-on to describe rela-onships 
between sets of real numbers;  

(A1.11) Number and algebraic methods. The student applies the mathema-cal process standards and 
algebraic methods to rewrite algebraic expressions into equivalent forms. The student is expected to: 

(A) simplify numerical radical expressions involving square roots; and  
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Solidifying your 
skills with 
func-ons and 
equa-ons 

In this topic, students can review key 
characteris-cs of linear and quadra-c 
func-ons. They can strengthen their 
fluency with wri-ng and graphing 
equa-ons of lines in slope-intercept 
and point-slope form as well as solving 
single-step and mul--step linear 
equa-ons with ra-onal 
coefficients.  Students review and 
strengthen their fluency with quadra-c 
func-ons and equa-ons as they create 
and analyze graphs of quadra-c 
func-ons, mul-ply and factor 
polynomial expressions, and solve 
quadra-c equa-ons using graphs, 
factoring, and the quadra-c formula. 

In addi-on to paper-and-pencil and 
online resources, students engage with 
simula-ons and interac-ve anima-ons 
that provide a review of founda-onal 
concepts. 

(8.8) Expressions, equa,ons, and rela,onships. The student applies mathema-cal process standards to use 
one-variable equa-ons or inequali-es in problem situa-ons. The student is expected to: 

(C)  model and solve one-variable equa-ons with variables on both sides of the equal sign that represent 
mathema-cal and real-world problems using ra-onal number coefficients and constants; and  

(A1.2)  Linear func,ons, equa,ons, and inequali,es. The student applies the mathema-cal process 
standards when using proper-es of linear func-ons to write and represent in mul-ple ways, with and 
without technology, linear equa-ons, inequali-es, and systems of equa-ons. The student is expected to:  

(B)  write linear equa-ons in two variables in various forms, including y = mx + b, Ax + By = C, and y - y1 = 
m(x - x1), given one point and the slope and given two points;  

(C)  write linear equa-ons in two variables given a table of values, a graph, and a verbal descrip-on;  

(A1.3)  Linear func,ons, equa,ons, and inequali,es. The student applies the mathema-cal process 
standards when using graphs of linear func-ons, key features, and related transforma-ons to represent 
in mul-ple ways and solve, with and without technology, equa-ons, inequali-es, and systems of 
equa-ons. The student is expected to:  

 (A)  determine the slope of a line given a table of values, a graph, two points on the line, and an 
equa-on wriIen in various forms, including y = mx + b, Ax + By = C, and y - y1 = m(x - x1); 

(C)  graph linear func-ons on the coordinate plane and iden-fy key features, including x- intercept, y-
intercept, zeros, and slope, in mathema-cal and real-world problems;  

(A1.6) Quadra,c func,ons and equa,ons. The student applies the mathema-cal process standards when 
using proper-es of quadra-c func-ons to write and represent in mul-ple ways, with and without 
technology, quadra-c equa-ons. The student is expected to: 

(B)  write equa-ons of quadra-c func-ons given the vertex and another point on the graph, write the 
equa-on in vertex form (f(x) = a(x - h)2+ k), and rewrite the equa-on from vertex form to standard 
form (f(x) = ax2+ bx + c); and  

(A1.7) Quadra,c func,ons and equa,ons. The student applies the mathema-cal process standards when 
using graphs of quadra-c func-ons and their related transforma-ons to represent in mul-ple ways and 
determine, with and without technology, the solu-ons to equa-ons. The student is expected to: 

(A)  graph quadra-c func-ons on the coordinate plane and use the graph to iden-fy key aIributes, if 
possible, including x-intercept, y-intercept, zeros, maximum value, minimum values, vertex, and the 
equa-on of the axis of symmetry;  

(B)  describe the rela-onship between the linear factors of quadra-c expressions and the zeros of their 
associated quadra-c func-ons; and  

(C)  determine the effects on the graph of the parent func-on f(x) = x2 when f(x) is replaced by af(x), f(x) + 
d, f(x - c), f(bx) for specific values of a, b, c, and d.  
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(A1.8) Quadra,c func,ons and equa,ons. The student applies the mathema-cal process standards to solve, 
with and without technology, quadra-c equa-ons and evaluate the reasonableness of their solu-ons. 
The student formulates sta-s-cal rela-onships and evaluates their reasonableness based on real-world 
data. The student is expected to: 

(A)  solve quadra-c equa-ons having real solu-ons by factoring, taking square roots, comple-ng the 
square, and applying the quadra-c formula; and  

(A1.10) Number and algebraic methods. The student applies the mathema-cal process standards and 
algebraic methods to rewrite in equivalent forms and perform opera-ons on polynomial expressions. 
The student is expected to: 

(B)  mul-ply polynomials of degree one and degree two;  

(E)  factor, if possible, trinomials with real factors in the form ax2 + bx + c, including perfect square 
trinomials of degree two; and  

Transforma-ona
l geometry and 
similarity 

 

	

This topic introduces coordinate 
geometry as a tool for exploring 
transforma-ons. Using ordered pairs 
and algebraic rules to describe 
reflec-ons, transla-ons, rota-ons, and 
dila-ons, students become more adept 
at solving problems in the coordinate 
plane. The work with congruence and 
similarity in this topic provides a 
founda-on for the development of the 
formal defini-on of slope later in the 
course.  

(8.3) Propor,onality. The student applies mathema-cal process standards to use propor-onal rela-onships 
to describe dila-ons. The student is expected to: 

(A) generalize that the ra-o of corresponding sides of similar shapes are propor-onal, including a shape 
and its dila-on Suppor&ng Standard 

(B) compare and contrast the aIributes of a shape and its dila-on(s) on a coordinate plane Suppor&ng 
Standard 

(C) use an algebraic representa-on to explain the effect of a given posi-ve ra-onal scale factor applied to 
two-dimensional figures on a coordinate plane with the origin as the center of dila-on Readiness 
Standard 

(8.8) Expressions, equa,ons, and rela,onships. The student applies mathema-cal process standards to use 
one-variable equa-ons or inequali-es in problem situa-ons. The student is expected to: 

(D) use informal arguments to establish facts about the angle sum and exterior angle of triangles, the 
angles created when parallel lines are cut by a transversal, and the angle- angle criterion for similarity 
of triangles Suppor&ng Standard 

(8.10) Two-dimensional shapes. The student applies mathema-cal process standards to develop 
transforma-onal geometry concepts. The student is expected to: 

(A) generalize the proper-es of orienta-on and congruence of rota-ons, reflec-ons, transla-ons, and 
dila-ons of two-dimensional shapes on a coordinate plane Suppor&ng Standard 

(B) differen-ate between transforma-ons that preserve congruence and those that do not Suppor&ng 
Standard 
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(C) explain the effect of transla-ons, reflec-ons over the x- or y-axis, and rota-ons limited to 90°, 180°, 
270°, and 360° as applied to two-dimensional shapes on a coordinate plane using an algebraic 
representa-on Readiness Standard 

Pythagorean 
Theorem 

This topic explores proofs of the 
Pythagorean Theorem and its converse, 
using concrete models and algebraic 
representa-ons. Students then solve 
real-world problems using the 
Pythagorean Theorem and its converse. 
Students also apply the Pythagorean 
Theorem to calculate distance between 
two points in the coordinate plane. 

(8.6) Expressions, equa,ons, and rela,onships. The student applies mathema-cal process standards to 
develop mathema-cal rela-onships and make connec-ons to geometric formulas. The student is 
expected to:  

(C) use models and diagrams to explain the Pythagorean theorem Suppor&ng Standard 

(8.7) Expressions, equa,ons, and rela,onships. The student applies mathema-cal process standards to use 
geometry to solve problems. The student is expected to: 

(C) use the Pythagorean Theorem and its converse to solve problems Readiness Standard 

(D) determine the distance between two points on a coordinate plane using the Pythagorean Theorem 
Suppor&ng Standard 

Opera-ons on 
polynomials 

This topic explores polynomial 
opera-ons. Students learn how to 
mul-ply, add, and subtract polynomials 
using concrete models and analy-c 
techniques. They also learn how to 
factor trinomials using concrete models 
and analy-c techniques. Finally, 
students divide polynomials and 
connect polynomial division to the 
concept of a ra-onal expression, laying 
the founda-on for work with the 
arithme-c of polynomial expressions in 
later courses.  

(10) Number and algebraic methods. The student applies the mathema-cal process standards and algebraic 
methods to rewrite in equivalent forms and perform opera-ons on polynomial expressions. The student 
is expected to: 

(A) add and subtract polynomials of degree one and degree two  

Suppor&ng Standard 

(B) mul-ply polynomials of degree one and degree two Suppor&ng Standard 

(C) determine the quo-ent of a polynomial of degree one and polynomial of degree two when divided by 
a polynomial of degree one and polynomial of degree two when the degree of the divisor does not 
exceed the degree of the dividend Suppor&ng Standard 

(D) rewrite polynomial expressions of degree one and degree two in equivalent forms using the 
distribu-ve property Suppor&ng Standard 

(E) factor, if possible, trinomials with real factors in the form ax2 + bx + c, including perfect square 
trinomials of degree two Readiness Standard 

(F) decide if a binomial can be wriIen as the difference of two squares and, if possible, use the structure 
of a difference of two squares to rewrite the binomial Suppor&ng Standard 
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Solving 
quadra-c 
equa-ons 

This topic focuses on solving quadra-c 
equa-ons that arise from quadra-c 
func-ons. Students learn to solve these 
equa-ons by graphing, factoring, using 
square roots, and comple-ng the 
square, and they see how the solu-on 
methods are connected as they connect 
the roots of an equa-on, the x-
intercepts of a graph, and the zeros of a 
func-on.  

 

(6) Quadra,c func,ons and equa,ons. The student applies the mathema-cal process standards when using 
proper-es of quadra-c func-ons to write and represent in mul-ple ways, with and without technology, 
quadra-c equa-ons. The student is expected to: 

(C) write quadra-c func-ons when given real solu-ons and graphs of their related equa-ons Suppor&ng 
Standard 

(7) Quadra,c func,ons and equa,ons. Student applies mathema-cal process standards when using graphs 
of quadra-c func-ons and their related transforma-ons to represent in mul-ple ways and determine, 
with and without technology, solu-ons to equa-ons. The student is expected to: 

(B) describe the rela-onship between the linear factors of quadra-c expressions and the zeros of their 
associated quadra-c func-ons Suppor&ng Standard 

(8) Quadra,c func,ons and equa,ons. The student applies the mathema-cal process standards to solve, 
with and without technology, quadra-c equa-ons and evaluate the reasonableness of their solu-ons. 
The student formulates sta-s-cal rela-onships and evaluates their reasonableness based on real-world 
data. The student is expected to: 

(A) solve quadra-c equa-ons having real solu-ons by factoring, taking square roots, comple-ng the 
square, and applying the quadra-c formula Readiness Standard 


