
		

High School: Equations 
Systems of Linear Equations 
 
This learning progression will be applied in an Algebra I classroom where most students are in 
the 10th grade. This classroom has access to CORD’s Algebra 1: Learning in Context digital 
textbook. The common core state standards aligned with this learning progression are 8.EE.C.8, 
8.EE.C.8A, 8.EE.C.8B, and HSA.REI.C.6. This learning progression is also aligned to the 
following mathematical practices: MP1, MP4, MP5, and MP6. 
 
Students have experience working with linear equations in various forms, with an emphasis 
placed on always being able to manipulate the equation to get it to slope-intercept form where 
y=mx+b. Through this learning progression students will develop an understanding of what 
systems of linear equations are, how to determine what type of system and thus how many 
solutions one has, what exactly a solution represents, and the various methods for finding 
solutions. 
 
Analyzing and Solving Pairs of Simultaneous Systems of Linear Equations. 
 
In order to introduce the students to the concept of systems of 
linear equations, the teacher will start with by having two 
students volunteer to act out an example. The teacher will have 
them stand on opposite sides of the classroom and then walk 
towards each other. While they are doing that, the rest of the 
class will be told to watch them closely. The class will notice 
that at some point the students will cross paths before they 
continue on their respective routes. The teacher will lead a 
short discussion relating this walking exercise to systems of 
linear equations, specifically those whose graphs intersect 
(which the students will later learn are called consistent and 
independent systems).  The teacher can then take this activity a 
step further by showing the students one way systems of linear 
equations can be used in the real world, in other words a way to 
create a system of linear equations model. [MP4] The teacher 
will do this by splitting the class up in to small groups. One 
group will be watching the time and letting the rest of the class 
know when 10 seconds have passed. A second group will be 
counting the number of feet Student 1 travels while another 
groups tracks Student 2’s distance both being mindful of the 
distance respectively traveled when the two cross. A final 
group will be watching to see where the two cross paths and at 
what time. Once again the two students will walk towards, this 
time with the rest of the class keeping track of the time, steps 
they take, and the point they cross paths. This data can then be 
compiled and used to make equations to represent the two 
student walkers as well as a graph. The students with some 
guidance from the teacher will be able to relate that the speed 

MP4- Model with mathematics. 
 



		

the walkers walked is like the slope of a line and their starting 
position is similar to the y-intercept. The teacher will then lead 
a discussion on what the point of intersection means and how it 
relates to systems of linear equations. The point of intersection, 
which is also known as the common solution, is a point that 
satisfies both equations meaning that it lies on both lines 
produced by those equations when graphed. [8.EE.C.8.A] 
 
The teacher will then model for the students the procedures for 
finding common solutions through graphing and by using 
tables. [8.EE.C.8.B] For graphing the teacher will show the 
students how to utilize graph paper and rulers to ensure that 
their lines are accurate. [MP5] Many students believe that if their 
graphs are in have the general shape that they are supposed to 
that that is good enough. That may be the case for some 
situations, for this lesson however, the teacher should stress the 
fact that since they are using graphs as a way to find solutions 
that they should be a precise as possible when they are 
graphing because if they are not they may come up with a 
solution that does not algebraically satisfy one or both of the 
equations even though graphically it appears to be a solution. 
[MP6] Therefore by using graph paper and a ruler and being 
precise when using graphing as a means to find the common 
solution for a system of linear equations is a way to help ensure 
more accuracy in a method that is already approximate 
solution.  
 
Students will then get to practice these new skills individually 
by completing a short worksheet where they are asked to find 
the common solutions for three systems of linear equations 
through graphing and three systems of equations by using 
tables. Once the students have completed this they will be put 
into groups of four where they will go over the steps (and the 
reasoning behind them) that they took in order to arrive to their 
solutions. Working in groups is a mathematical best practice 
that gives students more opportunities to voice their thoughts 
and cognitive processes. It is also beneficial for students who 
are more timid to talk in front of the whole class. When 
students work in groups they can gain deeper levels of 
understanding and new ways to approach problems. While the 
students are discussing the problems, the teaching will be 
floating from group to group, listening for new insights that 
have occurred or for common misconceptions throughout the 
class. 
 
The next day is a continuation on the introduction to systems of 

8.EE.C.8.A- Understand that 
solutions to a system of two linear 
equations in two variables 
correspond to points of 
intersection of their graphs, 
because points of intersection 
satisfy both equations 
simultaneously. 

8.EE.C.8.B- Solve systems of two 
linear equations in two variables 
algebraically, and estimate 
solutions by graphing the 
equations. Solve simple cases by 
inspection. For example, 3x + 2y 
= 5 and 3x + 2y = 6 have no 
solution because 3x + 2y cannot 
simultaneously be 5 and 6. 
 
MP5- Use appropriate tools 
strategically. 
 
MP6- Attend to precision. 
 
Benchmark Assessment Day 1: 
This will be in the form of an exit 
task. Students will be given the 
following question: “In your own 
words, explain what a common 
solution of a system of linear 
equations represents graphically 
and explain why it is significant 
algebraically.” This assessment 
fits in with a Standards Based 
Grading system and is aligned 
with standard 8.EE.C.8.A. 
 
 
 



		

linear equations. Similar to the day before at the beginning of 
class the teacher will have five students volunteer to come up 
to the front of the class and walk. The first two students will be 
asked to stand at opposite ends of the classroom and walk 
towards each other after which the teacher will ask how many 
times the students passed each other to which the class should 
answer once. The next two will walk in the same direction at 
the same pace with one student a few feet in front of the other. 
Again the teacher will ask how many times the students passed 
each other and this time the class should answer that they never 
crossed. The fifth student will be asked to just walk while the 
rest of the class imagines that they are giving someone a piggy 
back ride. When asked how many times that student and the 
person they were “giving” a piggyback ride to crossed paths 
the class should answer that they were continuously crossing 
paths. This exercise will be used as a segue into introducing the 
three types of systems of linear equations.  
 
When one graphs a system of linear equations, there are three 
possible outcomes: the lines intersect, the lines are parallel, or 
the lines coincide. With these three outcomes comes a new set 
of vocabulary that is used to classify the type of system one 
has. This vocabulary includes the terms consistent, 
inconsistent, independent, and dependent.  The teacher will 
give/define and then model using this new vocabulary for the 
students when showing them how to determine what type of 
system of linear equations you are working with and thus how 
many solutions it has by manipulating the equations so that 
they end up in slope-intercept form. From the slopes and the y-
intercepts, the students will be able to determine if they have 
intersecting lines (different slopes), parallel lines (same slopes 
but different y-intercepts), or coinciding lines (same slopes and 
same y-intercepts). [8.EE.C.8 and 8.EE.C.8.B] It is important for the 
teacher to stress that students be precise when they are using 
the vocabulary. [MP6] Consistent and independent my sound 
very similar to consistent and dependent but they are two vastly 
different types of systems of linear equations. Students will be 
asked to assist the teacher as they work towards the solution by 
telling the teacher what the next step will be and what the 
outcome will be. This will give the students the opportunity to 
refresh their algebra skills. Since this lesson is not so much a 
procedural lesson, but rather a vocabulary lesson, guided 
notes*Attached below will be provided. This way students do not 
have to stress about getting down every single word of the 
definition but can instead focus on understanding the 
definition. Research has shown that guided notes have a 

8.EE.C.8- Analyze and solve 
pairs of simultaneous linear 
equations. 

8.EE.C.8.B- Solve systems of two 
linear equations in two variables 
algebraically, and estimate 
solutions by graphing the 
equations. Solve simple cases by 
inspection. For example, 3x + 2y 
= 5 and 3x + 2y = 6 have no 
solution because 3x + 2y cannot 
simultaneously be 5 and 6. 

MP6- Attend to precision. 
 

 

 

 

 

 



		

positive effect on student achievement, make students feel like 
they learn more effectively, and help motivate students take 
notes more effectively and more often. 

Students will then be given a worksheet *Attached below that asks 
them to classify five systems of linear equations. Depending on 
how the pace of the class has gone that day, if time permits, the 
teacher can have the students graph the systems of linear 
equations as a way to justify their answers. The questions are 
also designed so that two of the systems of linear equations have 
common solutions and the teacher can ask students to find said 
common solutions as a way to keep the previous day’s material 
fresh and relevant in the students’ minds. 
 
The exit task for this lesson (which also serves as the benchmark 
assessment for the day) will be two questions. The first will ask 
students to identify how many solutions a system of linear 
equations has based off of the type of graph it produces. The 
second asks students to sketch examples of the three different 
types of systems. This exit task is to be completed by the student 
individually with no input from the teacher. This will give the 
teacher an idea of which students understood or are on their way 
to understanding the lesson and which students need more time. 
It also can be useful in identifying common misconceptions that 
the class has. 
 
On the third day, move on to exact methods of finding common 
solutions, namely substitution. Now that students have a firm 
idea of what systems of linear equations are and the different 
types there are, the class will shift its focus to finding solutions 
of consistent and independent systems (those whose lines 
intersect). As stated, the first method for solving systems of 
linear equations exactly will be substitution. [HSA.REI.C.6] As a 
warm up the students will be asked get the equation 4y + 2x = 16 
in terms of y. The reason for this is to get students away from 
thinking that an equation always has to be y equals something. 
This may be difficult for some students because they are so used 
to working in slope intercept form. The warm up will also lead 
into a discussion on how to go about solving systems of linear 
equations through substitution. The first step is to pick a variable 
in one of the equations and isolate it. This lesson also presents 
the opportunity for teaching students about analyzing the 
problem first and picking the most efficient route for reaching 
the solution. [MP1] There are usually multiple ways to go about 
solving systems of linear equations through substitution, but by 
carefully choosing which variable use are going to substitute in 
for you can save time and make some of the calculations much 

Benchmark Assessment Day 2:  
1. Fill in the blanks: 
-In this system, the graphs 
intersect and there is/are             
solution(s).   
-In this system, the graphs are 
parallel and there is/are             
solution(s). 
-In this system, the graphs 
coincide and there is/are          
solution(s). 
2. Sketch examples of the 

following: 
- A consistent and independent 
system. 
- A consistent and dependent 
system. 
- An inconsistent system. 
 

HSA.REI.C.6- Solve systems of 
linear equations exactly and 
approximately (e.g., with graphs), 
focusing on pairs of linear 
equations in two variables. 
 
MP1- Make sense of problems 
and persevere in solving them. 
 
 
 
 
 
 



		

more pleasant. For some students seeing the most efficient way 
may come easily and for some it may not. For this reason, the 
teacher must be careful on how they phrase what they deem is 
the most efficient way. It could be detrimental and confusing to a 
student to hear that the teacher thinks their method for solving is 
wrong even though they got the right solution. This is why it is 
important for students to be able to justify their reasoning behind 
each step they take towards reaching the solution. 
 
For this lesson, the teacher will model how to solve example 
systems of linear equations through substitution. Students will 
then be given the Benchmark Assessment question, which they 
will answer on note cards. Once they have finished answering the 
question, they teacher will collect the note cards and give them 
three more similar problems for which they now not only have to 
solve using substitution but justify their reasoning for each step 
they take. While the students are completing that task, the 
teacher will be separating the students into groups of four based 
on their answers for the Benchmark Assessment with the goal of 
having at least two students who chose different variables to 
substitute in for and at least one student who got the right 
solution in each group. The students will then get into their 
assigned groups and discuss their steps and solutions for the 
three problems. As a group, they will discuss to see if they all 
chose to isolate the same variable or if they chose different 
variables but still arrived at the same solution. If they chose 
different variables they will have to justify why they chose that 
variable to their group. Then as a group, they will have to decide 
which variable in which equation would be the most efficient to 
solve for and why. They will write these answers and 
justifications down and turn them in at the end of the period. 
 
 

Benchmark Assessment Day 3: 
Students will be given the 
following question. Solve by 
substitution:  
 x + 3y = 11  
 2x – 3y = 13  
Note that there are multiple ways 
a student could go about solving 
this in the way of substitution. For 
example they could first isolate 
the variable x in the first equation 
and get x = -3y + 11 or some 
students might manipulate the 
first equation so that they get  
3y = -x + 11 and then substitute 
that in to the second equation.	



		

Special	Systems	of	Linear	Equations	Guided	Notes 

	
Objectives:	
-	Determine	whether	systems	of	equations	are	consistent	or	inconsistent.	
-	Determine	whether	systems	of	equations	are	dependent	or	independent.	
	

When	you	graph	a	systems	of	linear	equations	there	are	three	possible	outcomes:	

• 																																																																		.	lines	

• 																																																																		.	lines	

• 																																																																		.	lines	

	

Important	Definitions:	

If	a	system	of	equations	has	at	least	one	solution,	it	is		 	 	 	 										.	

If	a	system	of	equations	has	no	solutions,	it	is		 	 	 							 																					.	

If	a	system	of	equations	has	only	one	solution,	it	is		 	 	 	 										.	

If	all	of	the	solutions	of	a	system	of	equations	are	the	same	(meaning	there	are		

infinite	solutions),	the	system	is		 	 	 					 	 	 										.	

	

Applying	the	Definitions:	

Intersecting	lines	mean	the	system	is			 	 	 	 	 	 										.	

Parallel	lines	mean	the	system	is		 	 	 	 	 	 	 										.	

Coinciding	lines	mean	the	system	is		 	 	 	 	 	 	 										.	

	



		

Determining	what	type	of	system	of	linear	equations	you	have:	

Example	1	

y	=	3x	–	10	
y	=	-2x	+	5	

	

	

	

	

	

	

Example	2	

4x	+	3y	=		0	
6y	+	8x	=		0	

	

	

	

	

	

	

Example	3	

3y	–	6x	=	10	
y	=	2x	–	3	

	

	

	

	



		

Special	Systems	of	Linear	Equations	Activity	

State	whether	each	system	is	
a. Consistent	and	independent	
b. Consistent	and	dependent	
c. Inconsistent	

	

1)	 y	=	3x	–	1	
y	=	x	+	3	

	
	
	

2)	 3x	+	y	=		2	
-5y	=	-3x	–	28	

	
	
	

3)	 3y	–	x	=	1	
3y	=	x	+	21	

	
	
	

4)	 x	=	2y	–	6	
-3x	+	6y	=	18	

	
	
	
5)	 2x	+	y	=	6	

y	=	-2x	+	1	
	

	

 


