
Lesson Plan for Geometry/Measurement 
 

1.   Title of the Lesson: Circular Irrigation 
 
2.  Goals of the Lesson: 

  The student will be able to 
• use the area of known shapes to find the area of composite shapes. 
• recognize that the area of unwanted regions can be found by subtracting the areas of 

known figures. 
• use prior knowledge to solve a problem and compare strategies and relationships 

among various solution methods presented by their peers to find efficient ways to 
solve the problem 

 
3. Prerequisites for the Lesson: 

 
 Students need to know the following mathematical concepts. The information can be 

recalled in a quick preliminary discussion. The teacher will write student-generated formulas 
and vocabulary on chart paper, which will remain visible throughout the lesson. Teacher 
probes the students’ prior learning with questioning such as “What are some things we know 
that might help us solve this?” 
• Area of a circle 
• Area of a square 
• Area of a sector 
• Proportion 
• Area of the whole – Area of the part = Area of remaining space 
• Area of the whole = Sum of its parts 
• Key vocabulary (area, radius, dimensions, diameter, congruent, composite shape, overlap, 
tangent, maximize, minimize) 

  
4.  Relationship of the Lesson in the Standards for Mathematics: 

 
NCTM Geometry Standard:  Explore the relationships among classes of two- and three 
dimensional geometric objects, make and test conjectures about them, and solve problems 
involving them. 

 
California Geometry Standards: 
(3)  Students construct and judge the validity of a logical argument and give 

counterexamples to disprove a statement. 
(8)  Students know, derive, and solve problems involving the … area … of common 

geometric figures. 
(21)  Students prove and solve problems regarding relationships among … inscribed and 

circumscribed polygons of circles. 
 
 
 
 
 
 
 
 
 

-Area of square. 
-Area of circle. 
-Area of sectors. 
-Vocabulary related to area (area, radius, dimensions, diameter, congruent, composite shape, overlap, 
tangent, maximize, minimize) 
-Communication. 

This Lesson 



 
 
 
 
 
 
 
 
5.   Instruction of the Lesson: 
 
 This lesson addresses area of composite shapes. Students use the area of known shapes to 

find the area of composite shapes. The lesson is set in a context of circular irrigation 
fields, something common in Utah and other rural areas. 

 
 The learning process is elaborated below with content about what the students will be 

doing, how the teacher can support their learning, and key evaluation points to be 
considered during the lesson.  Students work collaboratively in pairs to solve a problem 
concerning areas of circles, squares, and composite shapes. 
 

6. Materials: 
• Chart paper/poster 
• Colored pencils or markers 
• Handout of two proposed fields (son and father) that can be made from 

accompanying Sketchpad picture.   
• Half-sheet with the problem statement 
• Paper for scratch work 
• (Following materials will be in a basket for use but not directly at the tables) 

-Rulers 
-Glue Sticks 
-Tape 

7. Learning Process: 
 

Steps, Learning Activities 
Teacher’s Questions and Expected 

Student Reactions 

Teacher’s Support Points of 
Evaluatio

n 

-Problem Solving 
-Reasoning for a viable solution 
-Finding area of composite shapes 



1. Introduction 
By seeing a Google map of circular fields, 
students gain a visual image of the context of 
the problem. 

 

 
 

 

Teacher uses the power point to 
project the Google map with 
circular fields for the class to view. 
 
“Does anyone know what this is?” 
 
“Why do farmers do this?” 
   
Be sure that discussion explicitly 
extracts that the fields are circles, 
that they are in fixed diameters, 
and that double watering kills the 
crop. 
 
Include second slide of the 
irrigation systems if necessary. 
 
“What shapes do you see?” 
 
“What are some mathematical 
ideas that relate to this picture?” 
 
Be sure that the discussion includes 
circles, squares, the formulas of the 
areas of each, and the presence of 
unfamiliar shapes. 

Do students understand 
the meaning of double-
watering? 
 
Do students understand 
what the circles and 
rectangles in the 
picture represent? 
 
 



2. Posing Problem 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Diagram 1: four circles where 
some area is not watered or five 
circles where some area is 
double watered. 
 
 
 
 
 
 
 
Students receive a half-sheet of the written 
problem and expectations, as well as a 
schematic drawing of both plans, each on a 
separate page.  An alternative is to have 
students draw their own. 
 
 
Answer to question as a comparison of the 
inside area: 
Father’s unwatered land:  0.86 mi2 
Son’s overwater land:  2.28 mi2 
 
*Note:  These values exclude 
the common area between both 
plans. 

Students are given silent reading time of 1 
to 2 minutes. 
 
“What are some things that might help us 
solve this?” 
 
“What would you need to know to find 
the area of those shapes, including any 
negative shape?” 
 
“What do you know about the problem?” 
 
Be sure that students understand that 
estimated solutions are not sufficient. 
 
Teacher builds on the hook and writes 
student-generated ideas on the board, such 
as relevant formulas and vocabulary 
words. Write these in a location that 
remain readily visible for further 
reference. Write  if mentioned 
by a student. 
 
Explicitly state question on flip chart with 
direction/problem. Question is written as: 
“Which irrigation plan has the least 
‘wasted’ farm land? Justify your answer 
mathematically.” 
 
“Take two minutes to silently consider a 
solution to this problem before discussing 
it with your group.” 
 
Teacher questions students about the 
parameters of the problem to ensure they 
understand the problem. Ask students to 
restate problem details. 
 
The important part of student work is the 
explanation of solutions. 
 
Timeline: 
Hook: 6-8 min. 
Process problem silently: 2 min. Work on 
problem: 20 min. 
(10 min. in, work on poster) 
“As you work on your solutions, feel free 
to include your calculations on scratch 
paper as part of your poster.  There is no 
need to rewrite your solutions.  Glue 
sticks are available as well as pens and 
other stuff in this basket!” 
Round Robin: 10 min. 
“Once your poster is up, please walk 
around and read the other posters.  Note 
if anyone solved the problem with a 
similar process as yours.” 
 
Discuss: 20 minutes 
Summing Up: 5 minutes 
 

Can students distinguish 
between farmed and 
“unusable” land? 

A farmer has a square plot of land measuring 
16 square miles. He has been irrigating his 
land in a four circle arrangement (as in 
diagram 1). His son thinks it may be more 
efficient to add a fifth irrigation site at the 
center (as in diagram 2). Recall that any land 
that is double-watered is considered 
unusable for farming. 
 
Which irrigation plan has the least 
“wasted” farm land? 
 
Using words, pictures, AND numbers, 
explain your group solution(s) on chart 
paper.  Be sure that you write your names 
on the front of your poster. 



3. Solving Problem 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Student takes scissors and cuts the field into 
pieces to directly compare the area of the smaller 
parts. 
“How do you know those areas are different?” 
“How can you quantify your ideas?” 
“That’s a great start.  Now how can you prove 
that?” 
 
*Student measures drawing as if drawn to scale. 
“The drawing is a rough sketch.  All we know are 
the dimensions of the square and that the circles are 
of the same radius.” 
 
*Student immediately concludes that the father is 
right. 
  “How can you justify that conclusion?” 
  “Are you telling me that you can actually 
calculate that?” 
 
*Find the difference between the empty space and 
the overlapping space. 
 
*Use formulas for area of squares and circles. 
 
*Focused on the center part of the field, noting that 
the outer corners and spaces are common wasted 
space to both irrigation plans. 
 
*Visual solutions using diagrams or drawings of 
added or subtracted parts. 
 
*Incomplete solutions (excludes words, numbers, 
or pictures) 
 
*Completed early with a correct solution. 
 

Each pair should be 
thinking of a question 
or two about other 
students’ solutions.  
 
If students in a pair 
are having trouble 
agreeing on a 
solution, individually 
to group: 
“Both of your ideas 
are valid. Consider 
incorporating more 
than one solution on 
your poster.” 
 
Extension questions: 
  -What other watering pattern 
might enable you to do a better job? 
  -Explore the area in the center 
with another circular field. 
  -What other configuration could 
you explore that might work? 
  -It sounds like you have an idea 
for a better plan.  Explore that idea. 
 
If students are not “getting it” and 
having trouble with the problem: 
“What do you know about circles?  
What do you know about squares?” 
“What is different about the son’s 
plan and the father’s plan?  How 
could you describe this difference?” 
“Can you use anything we wrote 
down earlier to help you solve this 
problem?” (Refer to poster) 
“Annie, I think Sandy had a similar 
problem as you.  Why don’t you 
share with each other and talk about 
it?” 
 
If most groups have not found a way 
to get started, look for a group who 
can share their first step. 
“How did you start 
working on the 
problem?” 
 
If the teacher finds that students 
are weak, the teacher can first 
begin with the father’s field.  
Have students all work on that one 
situation before moving on to the 
second plan. 
  

Do students understand 
the logistics and 
directions? Anticipated Students’ Solutions 

 

   
 

 
 
 



4.  Comparing and Discussing 
Students have worked on a 
solution in pairs and posted 
their solutions on a wall. 
Teacher selects key student 
work to call on. Students may 
be called upon to answer 
questions about their solution as 
a pair. 
 

(10 minutes)  
 
Round Robin:  Students post their 
solution on a wall. The remaining 
time is spent reading each other’s 
solutions 
 
(20 minutes) 
 
Teacher places post-it note on one 
solution. 
To students: “Can anyone identify 
another poster than could be 
grouped with this one?” 
“Why would you group these 
together?” 
“What is the difference between the 
blue post-it notes and the red post-it 
notes?” 
“What can we call this group?  
How would we describe this 
process?”  (Teacher tracks this 
information on chart poster.) 
 
Teacher selects one of similar 
solution methods.  Teacher will 
skillfully select the order of student 
sharing, basic to complex.   
 
Incorrect solutions can be woven 
into the first group. 
 
Teacher questions students about 
having similar solutions to other 
groups. Acknowledge the many 
different approaches to solving this 
problem. 
 
 
 
 
 

Did students connect 
area of known shapes to 
area of unknown 
shapes? 
 
Are all students 
involved in the 
discussion? 
 
 

5. Summing up 
Teacher summarizes the mathematics involved 
in the shared student solutions. 
 
Students write summarizing thoughts about 
key ideas and mathematics they learned. 

  

Teacher summarizes the 
mathematics students used in their 
solutions. 
 
Note how students “used the 
formulas of area of squares and the 
formulas of area of circles to solve 
this problem.” 
 
Use terminology that students used 
on their charts in this discussion. 
 
Point and refer to student posters 
during comments. 
 

 

 
7.  Evaluation: 
 



Students summarize their thoughts on the back side of their nametag or a sheet of paper.  
Prompt reads (can be found on the accompanying power point): “Take the next three 
minutes and summarize what you learned or reviewed from today’s lesson. Use the 
appropriate mathematical language in your summary. Is there anything that was unclear on 
which you would like further discussion?” 


