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RETRACING AND DOCUMENTING 
 
This lesson study was developed by a team of teachers who worked in a four-week summer lab 
school that was designed for urban rising 6th grade students. These students were admitted to 
the program based upon a score of below basic or basic on their state standardized test. This 
lesson study was conducted after participants completed two weeks of the summer school. 
Each of the three planning sessions for the lesson study lasted one and a half hours. 
 
The team felt strongly that the use of manipulatives would build the necessary background 
knowledge for students to be successful with the summer school curriculum. The students 
began the summer by creating mathematical tools, exploring ETA Cuisenaire Rods, and 
investigating pattern blocks. As the summer progressed, the students expanding conceptual 
understanding of fractions inspired the team to look in-depth at how manipulatives are used 
within the curriculum.  
 
With this belief, the team decided to focus on the program’s long range and specific goals in 
order to merge the school’s pedagogical philosophy with the students’ conceptual 
understanding of part-to-whole fractional relationships. A discussion ensued about the flow of 
the lesson and a specific script emerged to engage students. Special attention was paid to 
bridge the students’ schema to the intricacies of the task at hand. 
 
After the script was designed, the team worked through a series of activities and brainstormed 
all possible student responses. Finally, the team felt the lesson was complete and the study was 
conducted.  
 
The study was conducted on June 18, 2009 following the end of the regular school day. The 
students ate lunch and had a short break before the lesson commenced. The lesson lasted one 
hour and five minutes. Concluding the lesson, students were dismissed and all school faculty 
gathered together to begin the debriefing session.   
 
The lesson study team formed a panel to discuss the specifics of the lesson and how the goals 
were or were not achieved. Following the panel, an invitation was initiated for the audience to 
participate by inputting their own learned knowledge from the conducted lesson.  
 
 
 



GOAL SELECTION 
 
The long term and broad subject matter goals for this lesson originated from the lab school 
curriculum and were established at the beginning of the summer. Goals specific to the lesson 
were designed after choosing the lesson that was to be studied.  
 

Long term goals for student development 

 Risk takers 

 Effective communicators 

 Mathematical thinkers who have an in-depth understanding of fractions 

 Problem solvers 
 
Broad Subject-matter goals 

 In-depth, flexible understanding of the whole 

 Count by basic fractions and connect to various math models, including the number 
line 

 Concerning fractions: make connections between the various models (area, capacity, 
& linear) 

 Compose and decompose fractions using various operations and models and 
connect the symbols/numerals to communicate how the models interconnect 

 Solve contextual problems utilizing various models  

 Discuss and justify mathematical thinking using mathematical vocabulary, number 
theory, and proofs 

 
Goals specific to the lesson 

 Building strategies for finding equal parts 

 When the whole changes, the size of the fraction changes 

 Writing equations to prove fractional parts of a whole. 

 Understanding that the denominator is written under the line; it indicates the 
number of equal parts into which the unit is divided. The numerator indicates the 
number of equal parts that are to be added together and is written above the line 

 Having a mental concept or picture of 1/2, 1/3, 1/4, and 1/8 of any given whole is a 
strategy that can help make math faster and easier  

 Counting like fractions 
 
 
 
 
 
 
 
 
 



PLANNING 
 
During the planning process, the group decided to pick a lesson from the Math Journeys 2009 
curriculum. Initially, the group discussed teaching a lesson that was scheduled for later in the 
summer but finally chose to pick one that would naturally occur in the progression on the given 
lesson study date. The team wanted to see if students understood the part-to-whole 
relationship between fractions when the whole changes while using pattern blocks. A major 
goal for the summer school was to see if manipulatives helped or hindered students' 
understanding of rational numbers. Of all the manipulatives used during the program, pattern 
blocks were the ones that students have the most familiarity due to their prevalent use in 
elementary school. The team believed that students would be more comfortable with these 
manipulatives, so we chose pattern blocks in order for us to get a good view as to whether the 
students truly understood part-to-changing whole relationships. 
 
There was much discussion as to whether or not the students would have success with this 
lesson. On the original task, twelve problems were laid out with instructions to divide the 
designs equally and write an equation. After much debate, the team decided to include all 
twelve questions in the task and if any students finished early, they were to write the equations 
that correlated with their model. Equations were not written because the majority of students 
had difficulty with the task.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



LESSON 
 
Time  
 
10 min 
 
 
 
 
 
 
10 min 
 
 
 
 
 
 
10 min 
 
 
 
 
 
 
 
 
 
 
 
 
15 min 
 
 
 
 
 
 
15 min 

Student’s main learning activities  
 
Introduction to lesson 

 Build background knowledge 

 Review norms 

 Task orientation 
 
 
 
Beginning of lesson 

 Students fill in first two designs 
with pattern blocks  

 
 
 
 
Status Check/Forum  

 Discussion 
 
 
 
 
 
 
 
 
 
 
 
Finish Lesson  

 Filling remaining designs 
 
 
 
 
 
Closing  

 Discussion 

Important points relating to 
instruction 

 

 Preassement of shape 
names and shape 
properties 

 
 
 
 

 Students must use 
equivalent pattern blocks 
to successfully complete 
task 

 
 
 

 Discussion must focus on 
using strategies to answer 
problems 

 

 Teacher will scaffold 
learning using talk moves 
to focus attention on 
strategies 

 
 
 
 
 

 Students must use 
equivalent pattern blocks 
to successfully complete 
task 

 
 
 

 Teacher will scaffold 
learning using talk moves 
to focus attention on 
strategies 



 

DEBRIEFING 
 
The major issue during this lesson study was the lack of communication amongst students. This 
contributed to many of the problems within the lesson. After discussion with the entire Math 
Journeys 2009 Team, the following suggestions are ways in which this lesson could be improved 
and are what we learned from students: 
 

 Content understandings  

o Equal parts/units/amounts depend on the whole. As the whole changes the 

fractional parts change 

o Do fractional parts all have to look the same? This depends on the whole 

 Student understandings 

o Allow students to pick their own partners in order for them to hopefully talk to 

each other. The students were uncomfortable working with the people they 

were paired with 

o Instead of starting with the hexagon (problem number three), the lesson should 

begin with problem number one, the large rhombus. This will allow students to 

understand the task better than if you begin with a hexagon which is something 

they are already very familiar with. We do not think the task was conveyed 

clearly to all students by using the hexagon. The students seemed to view this 

task as a separate type of problem that was unconnected to the conducted 

lesson 

o Students filled in the designs with a number of different shapes.  Instead of using 

one shape to fill in the designs. Therefore it appeared the students did not have 

a clear understanding of what the task involved. The directions need to be 

clearly defined before the students become involved with the activity 

o If the students would have talked to each other, they would have been able to 

understand how to do the lesson 

o Students exhibited signs of having specific knowledge, however did not seem to 

transfer this knowledge to the activity sheet 



o Math talk is very important. When “math talk” does not occur, the learning of 

the students does not seem to reach the highest levels, engagement appears to 

be low, and assessment of student learning is difficult 

o Many students seem to have fragile knowledge and because of this, many 

appear to lack the self confidence that it takes to build new knowledge 

o Students did not appear to be comfortable with manipulatives. Students are not 

exposed to enough manipulatives during the elementary, middle, or high school 

years 

 Future lesson component understandings 

o Use larger shapes to introduce the lesson. During the introduction, some of the 

students were unable to see the small pattern blocks from where they were 

seated. An enlarged example of each problem should be created for 

demonstration purposes. Use magnetic strips on the back of the shapes so they 

can be placed on top of each other 

o Put one or two problems on the page instead of six 

o Have students only focus on a few problems instead of twelve 

o Ask students to refer to their lifelines/notebooks for help 

o Design the lesson to use the same denominator for both of the first two 

problems. (first two dealing with fourths/thirds/halves) Do this to help the 

students understand the task and move into a mindset for attacking the 

problems 

o Pattern blocks should be poured in the middle of the table instead of leaving 

them in the bucket. Students seemed timid and uncomfortable when faced with 

the situation of putting their materials into a central location 

o Students should have one activity sheet per partner instead of an individual 

activity sheet 

o For this lesson to be successful, students must have a clearly defined 

understanding of equal parts. During the conducted lesson, students did not 

exhibit this understanding 

o Before beginning this lesson, students should successfully complete level two of 

the Cuisenaire Rods center 



o Using the strategies of buddy buzz or partner talk might allow future lesson 

participants a deeper understanding by the encouragement of each other with 

the tasks 

o Give more specific prompting to students who are having trouble 

o Teachers should encourage students to share their learning with each other, 

rather than teach fifteen individual minilessons 

o Students should have had pattern blocks on the floor with them along with their 

worksheets when they were at the circle with the teacher in order to refer to as 

questions were asked 

o The lesson should be conducted in one of the teacher's regular classrooms 

instead of a different room. Students had none of the tools that they had 

created/used during the past two weeks. This led to students appearing to be 

uncomfortable with the environment and therefore hindered the Math 

discussions among the groups 

o Students should restate instructions before leaving the group discussion 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



INDIVIDUAL REFLECTIONS 
 
Matt TerAvest: In regard to my own instruction, especially pertaining to the lack of student talk, 
I see now that I could have used some additional talk moves to facilitate discussion. Asking 
questions that required more complex and specific answers would have helped. Asking these of 
individual students and requiring spoken responses might have been encouraged more dialogue. 
Beyond this, my thoughts are included in the preceding paragraphs.  
 
Melissa Higgins: When reflecting on the lesson study, there are several things that were obvious 
to me.  The first thing is that the students were not in a comfortable environment that would 
have rendered risk taking, communication, team work, and learning.  We should have kept the 
student groups in a familiar classroom environment and with their usual peers.  Also, I feel that 
the students did not have a clear understanding of the tasks which resulted in the students’ 
usual behavior of putting together puzzles.  Those actions reminded me of elementary students 
put any pattern that will fit in the design instead of equal parts. Finally I feel that the students 
would have taken more risks trying to solve the problems if they have equal access to the 
pattern blocks and all the tools that they normally use in their classroom.  Not having these 
tools, resulted in most of the students using the handful of shapes that they had.  
 
Lena Gilliam: As I reflect back on the pattern block lesson my most vivid impression is that I 
could look at the kids and see that confused look upon their faces. I sensed that a lack of 
direction was evident. While observing one female student I sensed her lack of direction. She 
went from problem to the next problem not in sequential order solving none of the problems. 
For example, she attempts to solve problem five. She draws lines free hand inside the shape, 
erases them, and then quickly moves to problem six. She traces two hexagons inside the shape, 
erases the line, and then jumps back to problem three. This procedure continued for several 
minutes. I didn't see her read the directions for the problem. Before leaving the circle to work in 
their individual groups at their assigned tables it would have helped if several kids could have 
restated the directions. This would have helped the female student focus and hopefully become 
more involved in the lesson. There was not much math talk involved at the table I observed. I 
understand that many of the students didn't know each other and not having access to their 
regular classroom where they could have used other tools such as the fat inch and other posters 
posted around their classrooms could have possibly help them discuss the problems. Third, I 
believe the students felt very uncomfortable with so many teachers standing over them 
observing their work resulting in the students not opening up as they would have in a regular 
classroom. I realize this was a new procedure for most of them. Finally, I really thought this was 
a well planned lesson and I do plan to take back to my own classroom and use the lesson 
learning activities. This was my first experiences being involved in a lesson study. Segments of 
the lessons such as debriefing, content understanding, student understanding, and future lesson 
understand presented in this format has helped me realize the importance of how to get the 
flow of your lesson with the end result being student understanding of the lesson objectives. 
Debriefing is a way for teachers to get feedback from other teachers on how the lesson went. 
They may comment on what they think went right; how the students interacted with one 
another; things that could have been done differently; and tell how to incorporate new ideas 



into the lesson. I think debriefing is a powerful tool that all teachers can use to help them to 
become more efficient in the classroom teaching in all subject areas. 
 
Eunice Skubal: When I reflect on the pattern blocks lesson study I am struck with two 
things, how important it is for children to feel secure in their environment in order to be effective 
learners and that instruction must be thought out, presented clearly with models, and 
questioning. I was amazed at the lack of communication between the students.  They weren't 
allowed to choose table partners, were uncomfortable with one another, so they didn't discuss 
ideas, questions, and strategies.  Throughout the summer program we have played team 
building games and held daily class meetings.  These things have helped to build a climate of 
cooperation and trust.  I have seen children talk about math without being nervous all summer 
long but not on the lesson study day, which makes me realize how important it is for people to 
be comfortable before they'll take risks. The tasks seemed pretty straight forward to me in 
planning, but when the students struggled it was obvious that we didn't model what we wanted 
the students to do well enough.  The experience reinforced the need to give instructions, ask the 
children what they are expected to do to check for understanding, and then model if they seem 
unclear. After discussing the lesson with colleagues I feel that if I were to teach this again it 
would be much more successful due to the things that were learned concerning classroom 
dynamics and instructional practices.  
 
Tiffany Payan: This lesson study sparked rich conversations among the team members and 
other educators. How do we create a community among students whom are only together for a 
short time? How do we involve students in a rich mathematics conversation? How do we plan 
for cooperative groups? These are all questions that were discussed before, during, and after 
the lesson study. The students had only been in the program for a short two weeks when the 
lesson study took place. Although this is half way through the program, it is like being in the 
second week of school. This caused a few problems. The students did not want to communicate 
or work in cooperative groups together. This caused the students to struggled in groups, 
community building and mathematic conversations. I believe the students struggled with all of 
the mentioned questions because they were from multiple classrooms, in an unfamiliar room, 
and where in the program for a short time before the lesson study started. I believe that this 
lesson study reiterated the importance of community building in the classroom. Although I may 
not have complete answers to all of our questions, I believe the answers will come with further 
education and time. 
 
Ashleigh Davis:  As I think back to this lesson I see a triumvirate evolving of three significant 
lesson study cycle components. I see these three components emerging as very important tools 
to deepen my understanding of student misconceptions. Planning student responses, watching 
math talk, and participating in a debriefing session all build upon each other to support the 
movement of my thinking. I see that when we were planning student responses we were really 
trying to hypothesize misconceptions. During the lesson, watching the important math talk 
between students and student/teacher interactions we were watching misconceptions in action. 
Finally, when we debriefed in the lesson panel we were able to diagnose those misconceptions. 
All of these important parts of the lesson study cycle came together to form a connection that 



deepened my understanding. When reflecting upon these three components it becomes 
apparent that this lesson would have been even stronger had the math talk component been 
more prevalent throughout this lesson. 
 
Jason Crader:  The main thing that will always stand out to me when I reflect back on this lesson 
is the lack of student talk. For years we've been told that the one who is doing the talking is the 
one who is doing the learning. I believe the students had the knowledge to complete the tasks 
we gave them but I believe the lack of talk led them to not understanding how to get started. I 
believe many students did not understand the task initially and just created their own solutions 
to the problem. When you watch the video, you'll see that many of the students just filled in the 
wholes like a puzzle. This may lead you to believe that they had no understanding of part-to-
whole relationships but I don't think this is the case. I truly believe when many of the students 
left the circle, they did not understand what they were supposed to do. The lack of talk between 
students and groups then compounded that issue in to one in which many students could not 
solve the problems that were included in the task. What I gained from seeing this is how 
important partner/group dynamics are in solving problems. As teachers we need to be aware of 
this when creating partner/groups in our classrooms.  
 
APPENDICES 
 
*See video 
*See attached lesson plan 
*See Cuisenaire levels one and two worksheets 


