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SUMMARY  
 
This project hits directly at the Board’s goal of changing teacher practice to 
improve student achievement. Teachers from across panels are learning to 
reflect on their questioning and observing  its impact on student engagement and 
success. It is only when teachers see, for themselves, the effect of their practice 
and begin to feel empowered to alter that practice, that we can really hope to 
change things long term. The fact that this project is built on statistically valid 
research in our own Board that this approach has worked in the past is reason 
enough to continue and extend our efforts. 
 
 
 
 
 

 
 
 
 
 
 
 
 
Teachers as North Star navigators  
diverging from the well-worn path … 

 
 
 
 
 
Prepared by:  Amy Lin, HDSB/Ministry of Education
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2009-10  Math GAINS  - Transitions Project  

Background for Focus on Questioning  

Making GAINS through Questioning  

Through the 2008-09  Math GAINS initiative, we had the opportunity to guide a 
critical mass of teachers of mathematics through job-embedded professional 
learning experiences that shifted their questioning behaviours in ways that 
immediately improved student achievement and closed gaps. By capturing 
records of shifting practices, and quantitative research data, we plan to prepare 
mathematics educators and students for even greater gains in 2009-10.  

Vision  
The Math Transitions project will provide opportunities for teachers to explore 
their approach to questioning in the mathematics classroom.  The learning is 
embedded in the work of the teachers and will deepen their knowledge and 
expertise as they learn to use more precise, personalized, and powerful 
questions to:  
 
• focus on important mathematics  
• provide access to learning for students across a broad range of readiness 

levels, and  
• keep the cognitive level high for all students, strong or struggling.  
 
This will extend and enhance their current practice in using questioning for 
learning, teaching, and assessing. 

Rationale for Focusing on ‘Questioning’ in 2009-10  
An examination of questioning is a research-proven approach where there 
is automatic interest from a very broad range of teachers, all of whom 
already ask questions. Because the teacher participants are the 
creators of the questions they use, rather than using externally-
created materials, the strategies become their own and become long-
lasting. Because it is the questions we ask of students that most directly 
impacts their interest/willingness to pursue an instructional task, 
examination of questions has immediate impact on the level of student 
engagement. 
The current initiative will support teachers in initiating and facilitating an 
examination of questions with regards to their focus on important 
mathematics and for their appropriateness to address the diversity of 
students in classrooms.  
Through collaborative work including TIPS lesson planning,  Lesson 
Studies, and T-LCP cycles, teachers will develop and practise their own 
emerging knowledge of questioning.  This change in teacher practice can 
significantly improve student achievement as seen in last year’s project in 
our Board.  (see Research Results below)     
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Transitions Mathematics 
It is no surprise that there is a need for all associated groups of schools to form 
partnerships and collaboratively work towards aligning curriculum and 
instructional strategies from Grade 7 through to Grade 10.  The Math Transitions 
project fosters successful student transitions from elementary to secondary in 
mathematics.  This increases the likelihood of successful and confident Grade 9 
students in all levels of mathematics.   
 
Research Results from 2008 – 2009  
Halton DSB Research Department and School Programs Department 
collaboratively worked on the quantitative data collection for the Math GAINS 
Transitions project in 2008-09.  The following graphs are a result of comparing 
two groups – the first group being students of teachers who engaged in the 
transitions questioning lesson study and the second comparison group were 
students of teachers who did not participate in this transitions project but who 
may have been exposed to other types of professional development 
opportunities.   This research represents a sample size of over 1200 HDSB 
students.   
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The results clearly showed that students of teachers who were involved in the 
algebra or number sense lesson study made significant gains from the pre to the 
post assessment which was not observed with the comparison group.    It is also 
interesting to note that students of teachers showed significant improvements in  
both strands although intervention was only carried out in one strand.  This 
demonstrated the ease of transferability of teacher practice to other areas that 
resulted in increased student achievement.   
 
Sharpening the Focus – Alignment with the Board Improvement Plan 
This project aligns with the Board Improvement Plan for 2009-10.  
 
The professional learning is job-embedded and targeted. It will be relatively easy 
to collect evidence of its success by examining the number and types of 
questions teachers use and the participation/engagement rate in student 
responses to those question as well as assessment results.  Schools could even 
build a SMART goal around this project, for example,  
 
• they could measure an increase of frequency in correct responses during 

instruction from students identified as at risk, or  
• they could measure an increase in minutes of engagement in mathematical 

tasks for students at different achievement levels, or 
• they could measure an increase in perseverance at mathematical problems. 

 
Because of its attention to the classroom, expected practices of differentiating 
instruction and a focus on making the important mathematics more explicit to 
students, student engagement and achievement results are likely to improve. 
 
Teachers are engaged in a T-LCP approach in terms of gathering evidence of 
student readiness to inform instruction and measuring the success of that 
instruction. 
 
Teachers will collaborate in creating lessons that teach through the mathematical 
process using a three-part lesson design. 
 
Teachers will deliberately attend to student engagement of both boys and girls by 
ensuring that the questions they use allow for diverse responses, are engaging 
and are appropriately challenging for all students. 
 
The following resources will be used in this project and are included in the BIP.   

- TIPS4RM materials Grade 7-12  
- EduGAINS website  
- Good Questions:  Great Ways to Differentiate mathematics (Marian Small)  
- Big Ideas (Marian Small)   
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The Advisory Panel on Connecting Practice and Research in Mathematics 
Education identified the following three principled practices for leveraging 
mathematics gains:  
. • questioning to evoke and expose thinking  
. • fearless speaking and listening, and  
. • responding to provide appropriate scaffolding and challenge.  
 
The Panel judged these practices important to mathematics classrooms, to 
professional learning for teachers, and to system level decision-making. Based 
on emerging research on questioning from both literacy and mathematics 
perspectives, the direction has been refined even further to focus on 
questioning to evoke and expose thinking as a driver for the other two 
principled practices.  

The Halton Math GAINS transitions project will support teachers as they examine 
the power of their questions to move learners to grapple with important 
mathematics in ways that meet the needs of all students with precision and 
attention to personalized learning. Specific attention will be given, initially, to 
types of questions and their effective use, for example:  
• open questions suitable for students at different levels of cognitive 

readiness that allow for student choice and evoke varied responses  
• parallel questions that provide access to a broad range of student  
           readiness stages, while allowing for common reflection and discussion, 
and  
• scaffolding questions that take into account student responses.  
 
 
Mathematics Goals for 2009-10  
The overarching goals for 2009-10 will continue to be focused on making  
significant and profound shifts in teacher questions and questioning.  
Mathematics educators will move closer to reaching the following targets:  

• an increase in Grade 9 EQAO scores and a decrease in the gap between 
Applied and Academic scores 

• an increase in credit accumulation rates in mathematics in 2009-10, and 
• an increase in teacher content knowledge for teaching 

. mathematics, and in teacher and student efficacy 
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Action Plan – 2009-10 
Each school site will:  
 
1. Include the intermediate math teachers from the secondary school and the 

feeder schools  
 

2. Day 1 Session:  Differentiating in the Math Class and Student Engagement  
Facilitated by Dr. Marian Small and Amy Lin  

 
3.   Day 2/3: Lesson Design and Planning for an Upcoming Math Lesson in 

Pattern & Algebra  
Facilitated by Amy Lin and Ruth Teszeri  
 To maximize the value of this part of the plan and to ensure teachers are 
focused on the big ideas in pattern and algebra, build their content 
knowledge in the extremely important strand of algebra, and have an 
understanding of how students differ developmentally in this strand, PRIME 
Patterning and Algebra materials will be used. 
 

4.   Cross-panel Classroom visits and observations of planned math lessons  
 

5.  Day 4:  Reflect and Revise together, Next Steps  
 

 
Summary 
 
In summary, this project hits directly at the Board’s goal 
of changing teacher practice to improve student 
achievement. Teachers are learning to reflect on their 
questioning and observing  its impact on student 
engagement and success. It is only when teachers see, 
for themselves, the effect of their practice and begin to 
feel empowered to alter that practice, that we can really 
hope to change things long term. The fact that this 
project is built on statistically valid research in our own 
Board that this approach has worked in the past is 
reason enough to continue and extend our efforts. 
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Note on Student Success Action Planning Template: 
 
instructional practice in 2009-10, math teachers will not only address all 
the numeracy criteria in the Student Success Action Planning Template, 
but also help promote a coherent board-, and school-wide approach to 
improving student achievement and closing gaps in mathematics.  
Strategic work on questioning at the school level will improve student 
achievement across subjects and grades.  
 

Criteria Math leaders and teachers work collaboratively in 
posing, practising and using questions that:   

 
Focusing on important 
mathematics 
 

focus on and evoke the big ideas of the curriculum for the 
teacher’s course/program 

Teaching for conceptual 
understanding 
 

expose and evoke student thinking about key concepts and skills 

Teaching through the 
Mathematical Processes 
 

engage students in the problem-solving process, developing 
mathematical habits of mind and life-long learning skills 

Effective use of manipulatives 
and technologies 
 

call for and encourage the use of a wide range of thinking and 
learning tools 

Establishing math-talk learning 
communities 
 

foster meaningful and purposeful discourse 

Application of scaffolded and 
differentiated instruction 
 

expose thinking in ways that provide teachers with opportunities to 
respond with appropriate scaffolding and challenge 

Formative assessment practice expose thinking to inform both instruction and immediate  
feedback to students 
 

Consistency and alignment of 
assessments of learning 
 

collaboratively develop assessment to align with instruction, and 
provide opportunities for moderated marking across classrooms 
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