
Teaching and Reflecting on the Lesson: Circular Irrigation 

The focus of the lesson study process is on planning, teaching, revising and re-teaching a 
lesson, followed by a reflection on how well the lesson met the designated mathematical 
objectives. Given that we were going to plan a lesson for a geometry class, we chose the 
following objective  

Use areas of known shapes to figure out areas of shapes you don't know. 

We also wanted students to engage solving a problem and thinking about problem 
solving strategies. 

Preteaching 

After developing the initial version of the lesson, we had a trial run with volunteers from 
the Secondary School Teachers Program of the Park City Mathematics Institute.  Eight 
participants became students taught by James Town, while the remainder of the lesson 
study team observed. 

After this first teaching, we realized that the timing of the lesson was very important for 
the flow of the lesson and as it stood did not allow students any processing time for the 
details of the problem. We decided that it would be valuable to allow more thinking time 
for students before they became engaged in partner discussions. We also broke the lesson 
into time segments and identified places in the lesson where a stopping point would be 
appropriate to allow more thinking time for all students.  

Another realization was how status played a role in the group discussions and preparation 
of group solutions.  We identified parts of the lesson that could be altered to encourage 
sharing ideas, thinking independently on multiple solutions, and incorporating more than 
one solution on the poster. We had a detailed discussion on how student results could be 
presented and discussed and modified the lesson accordingly. 

We changed how to facilitate the discussion.  Instead of individual presentations of 
projects, we reorganized the discussion to have students indicate using Post-it notes© to 
group the posters by similarity of solutions.  The goal was to have students read each 
other’s posters and become aware of strategies other than their own as a way to 
acknowledge everyone’s poster without needing every group to present. 

The group realized that what materials were available as tools and where these were 
located could be very influential on student outcomes.  We discussed the removal or 
inclusion of several things, such as scissors and decided to make them available at a back 
table.  

Teaching to Students 

After these revisions, the lesson study group relocated to Park City High School for a 



second teaching session by Oscar Saenz.  The class consisted of 15 high school students 
ranging from rising ninth graders to juniors. Because the students were unknown to us, 
we decided to put them in randomly chosen pairs. The teacher had indicated the class was 
taught at an accelerated pace, with little time for discovery lessons or collaborative 
solutions so we anticipated the students might not be used to working together. It is 
important to note, as well, that the physical environment was not conducive to learning 
since the class was temporarily located in the library at tables and on couches, where 
some had no place on which to write. 

After teaching the lesson, we concluded the students did not learn the intended 
mathematics.  Some of the general considerations for revision included: 

We had made assumptions about what prior knowledge the students would have.  
While this was an easy pitfall given that we did not know the students we would 
be teaching,  it would be helpful even for an experience teacher to have a list of 
concepts students should know before they can be successful with the lesson and 
think about how to be sure they remembered those concepts as a part of the 
lesson. 

The problem statement was confusing.  We needed to provide more time for the 
students to think about the hook because, even though irrigation is common in the 
area, they did not seem to understand the nature of the irrigation systems. 

The directions needed to be made more explicit.  It should be clear that visual 
estimates of how to choose which will be the best irrigation system are not 
enough.  The expectation is to include words, numbers and pictures. 

We needed to allot more time for the hook or beginning of the lesson. We previously 
allowed five minutes for this part, but it seemed in our observations that students did not 
really grasp the problem they were to solve.  
Looking at a Google map of circular fields, 
we decided more discussion is needed on 
irrigation patterns and the configurations 
that farmers actually use to water their 
fields.  
 
Student solutions surprised us because they 
were mostly all graphical solutions and 
lacked numerical solutions.  We wanted 
them to find the area of irregular shapes, 
and they answered our posed questions by 
cutting out the shapes and visually 
comparing them, which led to some poor 
estimates. Our response was to revise the 
problem and how it was posed to stress the  
need to use words, numbers, and pictures in the solution to the problem; we also decided 
to not provide scissors. It may also be helpful to have students draw their own sketch of 

Air view of irrigation fields 



the watered fields so the solution is not obvious. Another suggestion was to break the 
problem into two parts if students are struggling with the concept: first address only one 
field and then include the son’s revised irrigation plan. 
 

Because many of the student responses were incorrect or lacking full understanding, we 
provided more supplemental questions directly tied to possible student outcomes for the 
teacher to use during the lesson.  We found that students did not utilize all available tools, 
such as a formula chart or prior knowledge about area of circles.  

Lessons Learned 

After debriefing the second teaching of the lesson, we concluded that we had learned 
both about crafting the lesson itself and the process of lesson study through collaboration.   
In planning lessons, we learned: 

• The key question is extremely important and has a large impact on the lesson. 
• Even carefully designed lessons can go wrong. 
• Revision is not a one time process but is continuous. 
• Even small details can make a difference (for example, scissors can suggest a 

simple solution). 
• The room set-up and grouping of students should be carefully considered. 
• Displaying student work, including thoughtful ordering of the students’ posters, is 

valuable to promote discussion and to allow students to compare and contrast. 
 

In collaborating, we learned 
• Our collective ideas could dramatically change the result. 
• It is important to let go – bias, favorite approaches, what “I” do, etc. 
• It is necessary to be willing to accept change. 
• It is important to be critical and accept criticism. 
• Working with peers creates synergy. 

 

Reflection On Teaching the Lesson to Colleagues: James Town 

As part of our lesson study, I tested the lesson on a group of eight people (mostly 
secondary teachers).  In preparing for teaching the lesson I realized that we did not have 
all of the areas of our lesson flushed out.  The main section that was lacking was the 
“Solving Problem” section; it didn’t have responses to the student responses, and I would 
have liked to see more good questions I could have posed (we fixed this after the lesson).   

Teaching teachers is quite a challenge; for one thing they have a lot more content 
knowledge than most of our students do; another thing is they know what high school 
students will do and say to be difficult.  For me this test lesson was more beneficial to our 
group than the actually teaching the lesson to students. The veteran (and not so veteran) 
teachers provided us with some of their teaching experiences in the context of pretending 
to be a high school student.  One “student” bent on poking holes in our lesson, cut out the 



picture and pasted it onto his “half” poster (he and his group mate couldn’t decide on a 
solution so instead of cooperating on one two-solution poster, they cut theirs in half!).  
This gave us two great things to improve upon: what if a student thought that was 
enough, and what if the group couldn’t decide on one solution.   

Another group had a beautiful poster and explanation but made a mistake in the final step 
that I didn’t catch.  I was so caught off guard by this I didn’t know how to react and 
thanked them and asked them to sit down.  I realize now I should have taken that 
opportunity to help them fix it.  The most important thing I learned is that mistakes 
shouldn’t be swept under the rug but brought out so they can be fixed and the whole class 
can learn.      

Reflection on Teaching the Lesson to the Students: Oscar Saenz 
 
We developed the lesson as a collaborative group. After the practice lesson to our peers, I 
was selected to teach the lesson to the students by a quick game of “Cowboy, Ninja, 
Bear” which is much like “Rock, paper, scissors”.  The students to be taught are going 
into ninth, tenth or eleventh grade and are taking a 13-day, three-hour a day geometry 
class in order to take advanced algebra in the fall.  Due to remodeling at the school, the 
lesson was taught in the library.  I began the lesson by introducing myself and showing 
an aerial photo of farm land illustrating numerous circular irrigation systems.  I asked 
students what it was and what they saw in the picture.  Students answered things like 
circles, squares, and rectangles.  I presented the problem and asked students to answer, 
“Which irrigation plan has the least ‘wasted’ farm land?”  Students were to choose the 
father’s plan with four square irrigation systems or the son’s plan with five circular 
irrigation systems.  
 
As the lesson progressed, I began to realize that the students struggled with how to start 
the problem as well as how to calculate the area of the circles and squares needed to solve 
the problem.  This showed me that I needed to make sure that students remembered the 
formula for the area of a circle.  I felt that I should have put more emphasis on 
mathematically supporting their solutions.  A majority of the groups did not justify their 
answers mathematically but instead chose to work the problem primarily through 
pictures. There was not time to go back and have them rework the problem 
mathematically in order to justify their initial guess. Most groups were able to conclude 
that the father’s plan was less wasteful, but only one group actually solved the problem 
mathematically. We also felt that we should not have allowed students to use scissors 
since it seemed to suggest a simple solution to the problem.   
 


