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ABSTRACT

Even the teachers who agree with the necessity of effective mathematical discussions find it difficult to orchestrate such discussions in
the actual lessons. This study focused on analyzing the difficulties 15 elementary school teachers faced in applying "the five practices for
orchestrating productive mathematics discussions" to their lessons. Specifically, this study analyzed the process of planning, implementing,
and reflecting on the lessons to which three or four teachers as a teacher community applied the five practices. The results of this study
showed that the teachers experienced difficulties in selecting and presenting tasks tailored to the student levels and class environment,
monitoring all students' solutions, and identifying the core mathematical ideas in student solutions. In addition, this study revealed
practical and specific difficulties that had not been described in the previous studies, such as writing a lesson plan for effective use,
simultaneously performing multiple teacher roles, and visually sharing student presentations. This study is expected to provide practical
tips for elementary school teachers who are eager to promote effective mathematical discussions and to provoke professional discourse
for teacher educators through specific examples.

Key words: the five practices, mathematical discussions, teacher community, elementary mathematics instruction,
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Table 1. Challenges teachers experienced in implementing the five practices

Practice Challenge Element Frequency
Setting goals and Specifically setting learning goals - Identifying the core mathematical ideas of the learning goals 9
selecting tasks - Presenting the learning goals with specific expressions 5
Selecting appropriate tasks - Selecting tasks that require cognitive demands and induce various solutions 3
- Selecting tasks aligned with the learing goals 4
- Selecting and presenting tasks tailored to the student levels and class environment 12
Anticipating Anticipating students’ responses and - Anticipating students’ correct approaches 6
planning how to provide them with feedback - Anticipating students” incorrect approaches 6
- Planning specific questions and feedback tailored to student responses 9
Planning the direction of the discussion - Panning which solutions will be selected based on the learning goals 3
according to the learning goals - Planning how to sequence student solutions 3
Designing effective lesson materials - Writing a lesson plan for an effective use 4
- Creating a useful monitoring chart to monitor student works 2
Monitoring Monitoring student works - Monitoring all students’ solutions 11
- Accurately understanding student solutions 9
- Providing feedback to assess or advance student thinking 2
Recording what you monitor on the - Accurately recording student solutions 1
monitoring chart - Recording unanticipated student solutions 1
Implementing multiple practices - Reorienting the lesson based on student responses 1
- Simultaneously performing multiple teacher roles 6
Selectingand  Selecting and sequencing solutions that align - Selecting the appropriate number of solutions 2
Sequencing  with the learning goals - Selecting and sequencing unanticipated solutions 2
Selecting and sequencing different solutions - Selecting and sequencing when student solutions are not diverse 5
- Avoiding repeated selections of the same solution 4
Providing students with fair opportunities to - Balancing a student’s willingness to present and the selected solution 2
present - Avoiding repeated selections of the same student 4
Connecting Connecting the student solutions - Identifying the core mathematical ideas in student solutions 11
- Connecting student solutions different from what the teacher monitored 3
- Remembering the reason why you selected the method and connecting it as it was 1
sequenced
Keeping all students’ engagement and - Balancing teacher involvement and student participation 9
accountability - Keeping the entire class engaged by providing students with opportunities to 5
participate in discussions
Efficiently managing discussions - Coping with the lack of time 7
- Visually sharing student presentations 4
- Using the lesson plan for connecting student solutions 1
- Flexible acting about the plan for discussions 2

Note. Shaded in the table indicates the teacher challenges that are newly noticed in this study
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Table 2. Challenges teachers experienced in setting goals and selecting tasks

Chall = Lesson” analyzed
eee ement 2-1 22 23 31 32 41 42 43 51 52 53 61 62 63 64

Specifically - Identifying the core mathematical ideas of the learning goals o + + o + o + o o =+ o o o - o
settilng learning - Presenting the learning goals with specific expressions 0 6 e o o
goals
Selecting - Selecting tasks that require cognitive demands and induce 5 ) 5
appropriate tasks various solutions

- Selecting tasks aligned with the learming goals -+ + o -+ o -+ o o

- Selecting and presenting tasks tailored to the student levels and

Class enV]_‘[‘Onment O o ) o O o o ) o o o o

* Lesson 2-1 refers to the first lesson of Grade 2
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Figure 1. Part of the learning goals and tasks for the first lesson of Grade 5
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Table 3. Challenges teachers experienced in anticipating student responses

Lesson analyzed
Challenge Element
2-1 2-2 23 3-1 32 4-1 42 43 51 52 53 61 62 63 64
Anticipating students’ - Anticipating students’ correct approaches o + + =+ + o + =+ 0o -+ =+ 0o 0o - o
responses and planning - Anticipating students’ incorrect approaches -+ -+ o o -+ =+ <+ 0o -+ 0o O - - o0
h9W to provide them - Planning specific questions and feedback tailored to
with feedback student responses ° °c e e e e
Planning the direction of - Planning which solutions will be selected based on the 5 5
the discussion according  learning goals
to the learning goals - Planning how to sequence student solutions o - - - - - - < 0o - - o0
Designing effective - Writing a lesson plan for an effective use -+ -+ -+ - 0o + -+ 0o O =+ -+ - o0
lesson materials - Creating a useful monitoring chart to monitor student .
works
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Figure 3. A student worksheet from the first lesson of Grade 3
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Table 4. Challenges teachers experienced in monitoring student work

Challenge Element Lesson analyzed
2-1 22 2-3 3-1 32 4-1 42 43 51 52 53 61 62 63 64
Monitoring student works - Monitoring all students’ solutions o o o o o + o - o o =+ =+ 0 0o O
- Accurately understanding student solutions o o + o + =+ =+ + 0 O O O O - o©
- Providing feedback to assess or advance student thinking o o
Recording what you monitor - Accurately recording student solutions Y
on the monitoring chart - Recording unanticipated student solutions e ...,
Implementing multiple - Reorienting the lesson based on studentresponses - - o
practices - Simultaneously performing multiple teacher roles o - - o -+ =+ o -+ - o0 O o
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Figure 6. Strategies for solving 39+13 from the first lesson of Grade 2
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Figure 7. A student’s strategy from the second lesson of Grade 6 and the teacher reflection on monitoring student work
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Table 5. Challenges teachers experienced in selecting and sequencing student solutions

Lesson analyzed
Challenge Element
2-1 22 2-3 3-1 32 4-1 42 43 51 52 53 6-1 62 63 64
Selecting and sequencing - Selecting the appropriate number of solutions - - - o - - o0
solutions that align with the - Selecting and sequencing unanticipated solutions o
learning goals
Selecting and sequencing - Selecting and sequencing when student solutions o o o 5
different solutions are not diverse
- Avoiding repeated selections of the same somtton o - - - - - o - - - 0o ©
Providing students with fair - Balancing a student’s willingness to present and the 5 o
opportunities to present selected solution
- Avoiding repeated selections of the same student <) o o o
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Table 6. Challenges teachers experienced in connecting student responses

Lesson analyzed
2-1 22 2-3 3-1 32 41 42 43 51 52 53 6-1 62 63 64

Challenge Element

Connecting the student - Identifying the core mathematical ideas in student

. . o o o o - o - o - o 0o - o o©
solutions solutions

- Connecting student solutions different from what the 5 o o

teacher monitored

- Remembering the reason why you selected the method 5

and connecting it as it was sequenced
Keeping all students’ - Balancing teacher involvement and student participattion . . . . o o o - o o o - o o o
engagement and - Keeping the entire class engaged by providing students 5 o o o 5
accountability with opportunities to participate in discussions
Efficiently managing - Coping with the lack of time -+ -+ 0 0o o o -+ o =+ =+ -+ o0
discussions - Visually sharing student presentations ++ o + =+ o =+ =+ + 0O -+ - = - 0

- Using the lesson plan for connecting student solutions - -+ - - - 0

- Flexible acting about the plan for discussions - - - o - o0
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Figure 8. Part of sixth-grade teachers’ reflection on connecting student solutions
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