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From Student Engagement to Academic Success in Mathematics 

 
Session Objectives 
Participants will: 

• Identify instructional strategies and practices to increase active engagement and connections to Florida’s 
Formula for Success. 

• Dive into the Mathematical Thinking and Reasoning Standards (MTRs) and MTR Coaching Tool to 
better understand how these tools relate to student engagement in the mathematics classroom. 

• Discuss what student engagement looks like in a mathematics classroom. 
 
Benchmarks-Aligned, High-Quality Instruction in Florida’s Formula for Success 
 

What are the characteristics of benchmarks-aligned, high-quality mathematics instruction? 
 

 

Student-Centered Instruction 
 

What is student-centered instruction? 
 

 
Student Engagement in the Mathematics Classroom 
 

What does student engagement look like in a mathematics classroom? 
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Description of the Mathematical Thinking and Reasoning Standards (MTRs) 

• The B.E.S.T. Standards for Mathematics should be taught through the lens of the MTRs authentically 
and appropriately embedded throughout every lesson based on the expectation of the benchmark(s) and 
the demands of the lesson. 

• Bulleted language of the MTRs was written for students to use as self-monitoring tools during 
instruction every day.  

• Clarifications of the MTRs were written for teachers to use as a guide to inform their instructional 
practices. 

• MTRs are addressed at multiple points throughout the year, to gain mastery of mathematical skills by 
the end of the year and build upon these skills as they continue in their K-12 education. 

 
Mathematical Thinking and Reasoning Standards (MTRs) 

• MA.K12.MTR.1.1 Actively participate in effortful learning both individually and collectively. 
• MA.K12.MTR.2.1 Demonstrate understanding by representing problems in multiple ways. 
• MA.K12.MTR.3.1 Complete tasks with mathematical fluency. 
• MA.K12.MTR.4.1 Engage in discussions that reflect on the mathematical thinking of self and others. 
• MA.K12.MTR.5.1 Use patterns and structure to help understand and connect mathematical concepts. 
• MA.K12.MTR.6.1 Assess the reasonableness of solutions.  
• MA.K12.MTR.7.1 Apply mathematics to real-world contexts. 

NOTE: MTRs can also be found in the B1G-M under “Instructional Strategies” and under “Instructional Task.” 
 
Engaging Students Through the Lens of MTRs 
 

How can we engage students in their learning through the use of MTRs in our mathematics classroom? 
 
 
 
 
 
 
 

 
MTR Coaching Tool 
 

Discuss and Respond: What do you notice about this tool? 
 
 
 
 
 
 
 
Notes on MTR Coaching Tool: 
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Non-Examples and Examples of Student Engagement in a Mathematics Classroom 
 

Survey Question: Non-Examples of Student 
Engagement 

Survey Question: Examples of Student Engagement 

  
 
 
 
 
 
 
 

 

Consider: Why is student engagement important? 
 

Collaborative Activity: Student Engagement “Takeaways” 
 

I. What are some barriers to student engagement in the classroom? 
 
 
 
 
 
 
II. How can the intentional embedding of the MTRs enhance student engagement? 
 
 
 
 
 
 
III. Strengthening Student Interest – How can we, as teachers & leaders, strengthen student interest? 
 
 
 
 
 
 
IV. How can teachers use the Characteristics of Benchmarks-Aligned, High-Quality Instruction 
(BAHQI) and Instructional Approaches to cultivate a productive and engaging learning environment for 
our students? 
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Reflection: 
 

Why is student engagement important? 
 
 
 
 
 
 
 
How can understanding, using and planning for MTRs intentionally throughout mathematics instruction help 
increase student engagement, student learning and academic success in the mathematics classroom? 
 
 
 
 
 
 
 
How can you incorporate and embed active student engagement into your mathematics classrooms? 
 
 
 
 
 
 
 

 

Mathematics Resources 
 

MTR Coaching Tool: B1G-M Resources: 
 
 
 
 

 

 

Florida Department of Education (FDOE) Information 
 

Click here to give 
Feedback: 

Bureau of Standards and Instructional Support (BSIS) 

 

 

Office of Mathematics and Sciences: 
• Courtney Starling, Director, Courtney.Starling@fldoe.org 
• Natalie Alday, K-12 Mathematics Specialist, Natalie.Alday@fldoe.org  
• Suzanne Fielder, K-12 Mathematics Specialist, Suzanne.Fielder@fldoe.org  
• William Anthony Severson, K-12 Mathematics Specialist, 

William.Severson@fldoe.org 
• Nicole Dissmore, K-12 Sciences Specialist, Nicole.Dissmore@fldoe.org  

B.E.S.T. Mathematics Coaches: 
• Barbie Hartsfield, Director, Barbie.Hartsfield1@fldoe.org 
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Florida'a'sFlorid s FORMULA FOR SUCCESS 
5 + 5 + T 1 + T 2 + T 3

5
CHARACTERISTICS OF 

BENCHMARKS-
ALIGNED, HIGH-

QUALITY INSTRUCTION

Horizontally and 
Vertically Aligned

Student-Centered

Instruction Informed by 
Data (Assessments)

Implements Tiered 
Instruction

5
ASSESSMENT TYPES TO 

GATHER STUDENT 
DATA

Screening

Progress Monitoring

Diagnostic

Summative

T1
CORE INSTRUCTION 
FOR ALL STUDENTS

Systematic

Scaffolded

Differentiated

Explicit

T2
SUPPLEMENTAL 

INSTRUCTION FOR 
SOME STUDENTS 

Systematic

Small Group Scaffolded 
Instruction

Differentiated Opportunities 
to Practice Targeted Skill(s)

Occurs in Addition to 
Tier 1

T3
INTENSIVE 

INSTRUCTION FOR FEW 
STUDENTS

Systematic

Smaller Group or 
One-One Scaffolded 

Instruction

Differentiated Guided 
Practice

More Frequent 
Progress Monitoring

Occurs in Addition to Tier 
1 and/or Tier 2

Successful implementation of Florida's Formula for Success includes ways to provide access for ALL students, including 
students with disabilities (SWD) and English Language Learners (ELL), and incorporates Universal Design for Learning 
(UDL) principles. Additionally, corrective feedback occurs in all instructional approaches. 
Note: The Formula for Success supports benchmarks-aligned, high-quality instruction in Mathematics, Civics, Science, 
Computer Science, Social Studies, Health and Physical Education.

Formative Guided Inquiry-Based

Frequent Progress 
Monitoring

ExplicitExplicit

Balanced Instructional 
Approaches

Inquiry-Based More Guided Inquiry-
Based

Progress Monitoring



 

   

        

 
  

Mathematical  Thinking  and  Reasoning  Standards   
Coaching  Tool  

MTR:  Because  Math Matters  
 

The  purpose  of  this  document  is  to provide  educators  and leaders  with  a  tool  and resources  to 
support  their  pedagogical  knowledge  in  an  effort  to ensure  that  students  stay  engaged, 

persevere  in  tasks, share  their  thinking, balance  conceptual  understanding  and procedures, 
assess  their  solutions, make  connections  to previous  and extended learning  and apply  
mathematical  concepts  to real-world applications.  

 
The  state  of  Florida  has  defined the  Mathematical  Thinking  and Reasoning  Standards  (MTRs)  

as instructional  practices, or  strategies, which  should be authentically  and appropriately  seen  in  
the  classroom  on  a  daily  basis. The  B.E.S.T. Standards  for  Mathematics  should be learned and 
taught  through  the  lens  of  the  MTRs. In  doing  so, educators  will  be able  to help students  make  

their  learning  visible  and be able  to reach  all  learners  through  the  MTRs.  
 

The  desired outcome  of  this  document  is  to provide  educators  with  a resource  for  implementing  
the  MTRs  into the  classroom. This  document  will  describe  specific  moves  the  teacher  and 
student  should be doing  as aligned to each  of  the  MTRs. Additionally, this  document  will  

provide  a sample  “Look-for  Tool”  that  educators  may  use  when  observing  the  classroom  to 
provide coaching feedback on the implementation of the MTRs. 
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 MA.K12.MTR.1.1  
Actively  

 participate in  
 effortful learning  

 both individually  
 and collectively.  

  

  

  

  

     Students engage in the task 
  through individual  analysis, 

  student-to-teacher interaction and 
 student-to-student interaction.  

  Students ask task-appropriate  
     questions to self, the teacher and 

  to other students. (MTR.4.1)  

   Students have a positive  
  productive struggle exhibiting 

    growth mindset, even when 
  making a mistake.  

      Students stay engaged in the task 
    to a purposeful conclusion while  

 modifying   methods, when 
   necessary, in solving   a problem 

   through self-analysis and 
perseverance.  

  

  

  

  

  

  

 Teacher provides flexible  options  
   (i.e., differentiated, challenging 
     tasks that allow students to 

    actively pursue a solution  both 
 individually     and in groups) so that 

     all students have the opportunity 
     to access and engage with 

    instruction, as well as demonstrate  
their learning.    

    Teacher creates a physical 
   environment that supports a  

    growth mindset and will ensure  
    positive student engagement and 

collaboration.  

  Teacher provides constructive, 
   encouraging feedback to students  

    that recognizes their efforts and 
    the value of analysis and revision.  

  Teacher provides appropriate time  
  for student processing, productive  

  struggle and reflection.   

     Teacher uses data and questions to 
   focus students on their thinking; 

   help students determine their 
     sources of struggle and to build 

understanding.  

   Teacher encourages students to 
   ask appropriate questions of other 

   students and of the teacher 
   including questions that examine  
  accuracy. (MTR.4.1) 

Student and Teacher Moves Aligned to the Mathematical Thinking and Reasoning 

Standards (MTRs) 

Below are examples that demonstrate the embedding of the MTRs within the mathematics classroom. The 
provided teacher and student moves are examples of how some MTRs could be incorporated into student 
learning and instruction keeping in mind the benchmark(s) that are the focal point of the lesson or task. 
The information included in this table is not a comprehensive list, and educators are encouraged to 
incorporate other teacher and student moves that support the MTRs. 

MTR Student Moves Teacher Moves 
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MTR Student Moves Teacher Moves 
MA.K12.MTR.2.1 
Demonstrate 
understanding by 
representing 
problems in multiple 
ways. 

 

 

 

 

Students represent problems 
concretely using objects, models 
and manipulatives. 

Students represent problems 
pictorially using drawings, 
models, tables and graphs. 

Students represent problems 
abstractly using numerical or 
algebraic expressions and 
equations. 

Students make connections and 
select among different 
representations and methods for 
the same problem, as appropriate 
to different situations or context. 
(MTR.3.1) 

 

 

 

 

 

Teacher provides students with 
objects, models, manipulatives, 
appropriate technology and real-
world situations. (MTR.7.1) 

Teacher encourages students to 
use drawings, models, tables, 
expressions, equations and graphs 
to represent problems and 
solutions. 

Teacher questions students about 
making connections between 
different representations and 
methods and challenges students 
to choose one that is most 
appropriate to the context. 
(MTR.3.1) 

Teacher encourages students to 
explain their different 
representations and methods to 
each other. (MTR.4.1) 

Teacher provides opportunities for 
students to choose appropriate 
methods and to use mathematical 
technology. 

MA.K12.MTR.3.1 
Complete tasks with 
mathematical 
fluency. 

 

 

 

Students complete tasks with 
flexibility, efficiency and 
accuracy. 
Students use feedback from peers 
and teachers to reflect on and 
revise methods used. 

Students build confidence through 
practice in a variety of contexts 
and problems. (MTR.1.1) 

 

 

 

 

Teacher provides tasks and 
opportunities to explore and share 
different methods to solve 
problems. (MTR.1.1) 

Teacher provides opportunities for 
students to choose methods and 
reflect (i.e., through error analysis, 
revision, summarizing methods or 
writing) on the efficiency and 
accuracy of the method(s) chosen. 

Teacher asks questions and gives 
feedback to focus student thinking 
to build efficiency of accurate 
methods. 

Teacher offers multiple 
opportunities to practice 
generalizable methods. 
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MTR Student Moves Teacher Moves 
MA.K12.MTR.4.1 
Engage in 
discussions that 
reflect on the 
mathematical 
thinking of self 
and others. 

 

 

 

 

 

Students use content specific 
language to communicate and 
justify mathematical ideas and 
chosen methods. 

Students use discussions and 
reflections to recognize errors and 
revise their thinking. 

Students use discussions to 
analyze the mathematical thinking 
of others. 

Students identify errors within 
their own work and then 
determine possible reasons and 
potential corrections. 
When working in small groups, 
students recognize errors of their 
peers and offers suggestions. 

 

 

 

 

Teacher provides students with 
opportunities (through open-ended 
tasks, questions and class 
structure) to make sense of their 
thinking. (MTR.1.1) 
Teacher uses precise mathematical 
language, both written and 
abstract, and encourages students 
to revise their language through 
discussion. 

Teacher creates opportunities for 
students to discuss and reflect on 
their choice of methods, their 
errors and revisions and their 
justifications. 

Teachers select, sequence and 
present student work to elicit 
discussion about different methods 
and representations. (MTR.2.1, 
MTR.3.1) 

MA.K12.MTR.5.1 
Use patterns and 
structure to help 
understand and 
connect 
mathematical 
concepts. 

 

 

Students identify relevant details 
in a problem in order to create 
plans and decompose problems 
into manageable parts. 

Students find similarities and 
common structures, or patterns, 
between problems in order to 
solve related and more complex 
problems using prior knowledge. 

 

 

 

 

 

Teacher asks questions to help 
students construct relationships 
between familiar and unfamiliar 
problems and to transfer this 
relationship to solve other 
problems. (MTR.1.1) 

Teacher provides students 
opportunities to connect prior and 
current understanding to new 
concepts. 

Teacher provides opportunities for 
students to discuss and develop 
generalizations about a 
mathematical concept. (MTR.3.1, 
MTR.4.1) 
Teacher allows students to 
develop an appropriate sequence 
of steps in solving problems. 

Teacher provides opportunities for 
students to reflect during problem 
solving to make connections to 
problems in other contexts, 
noticing structure and making 
improvements to their process. 
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MTR Student Moves Teacher Moves 
MA.K12.MTR.6.1 
Assess the 
reasonableness of 
solutions. 

 

 

 

 

Students estimate a solution, 
including using benchmark 
quantities in place of the original 
numbers in a problem. 

Students monitor calculations, 
procedures and intermediate 
results during the process of 
solving problems. 

Students verify and check if 
solutions are viable, or reasonable, 
within the context or situation. 
(MTR.7.1) 

Students reflect on the accuracy of 
their estimations and their 
solutions. 

 

 

 

 

Teacher provides opportunities for 
students to estimate or predict 
solutions prior to solving. 

Teacher encourages students to 
compare results to estimations and 
revise if necessary for future 
situations. (MTR.5.1) 

Teacher prompts students to self-
monitor by continually asking, 
“Does this solution or 
intermediate result make sense? 
How do you know?” 
Teacher encourages students to 
provide explanations and 
justifications for results to self and 
others. (MTR.4.1) 

MA.K12.MTR.7.1 
Apply mathematics 
to real-world 
contexts. 

 

 

 

 

Students connect mathematical 
concepts to everyday experiences. 

Students use mathematical models 
and methods to understand, 
represent and solve real-world 
problems. 

Students investigate, research and 
gather data to determine if a 
mathematical model is appropriate 
for a given situation from the 
world around them. 

Students re-design models and 
methods to improve accuracy or 
efficiency. 

 

 

 

 

Teacher provides real-world 
context to help students build 
understanding of abstract 
mathematical ideas. 

Teacher encourages students to 
assess the validity and accuracy of 
mathematical models and 
situations in real-world context, 
and to revise those models if 
necessary. 

Teacher provides opportunities for 
students to investigate, research 
and gather data to determine if a 
mathematical model is appropriate 
for a given situation from the 
world around them. 

Teacher provides opportunities for 
students to apply concepts to other 
content areas. 
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Mathematical Thinking and Reasoning Standards Look-for Tool 

Teacher Name: Course: Date: 

This document is intended to provide school leaders and teachers with look-fors in the form of 
guiding questions to support mathematics learning and instruction focused around the 

Mathematical Thinking and Reasoning Standards (MTRs). It is important to note that not all 
MTRs will be evident in every lesson and MTRs should be embedded as appropriate for the 

learning and teaching of the benchmark concepts. 

Are students demonstrating 
progression towards mastery 
of benchmark concepts by… Evident? Notes 

MA.K12.MTR.1.1 
Actively 
participate in 
effortful learning 
both individually 
and collectively. 

viewing mistakes as an 
opportunity to learn? 

using and modifying strategies 
or methods? 

persevering through 
challenging tasks? 

engaging in opportunities for 
collaboration? 

providing and using effective 
feedback? 

MA.K12.MTR.2.1 
Demonstrate 
understanding by 
representing 
problems in 
multiple ways. 

making connections between 
concepts and various concrete, 
visual and abstract 
representations? 

using models and 
manipulatives? 

showing that various 
representations are appropriate 
in different contexts? 

MA.K12.MTR.3.1 
Complete tasks with 
mathematical 
fluency. 

demonstrating flexibility while 
solving problems? 

engaging in opportunities to 
practice efficiency and 
accuracy? 

analyzing the efficiency of a 
method for a given situation? 
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Are students demonstrating 
progression towards mastery 
of benchmark concepts by… Evident? Notes 

MA.K12.MTR.4.1 
Engage in 
discussions that 
reflect on the 
mathematical 
thinking of self 
and others. 

engaging in opportunities to 
discuss their thinking with the 
teacher and their peers? 

viewing error analysis as an 
opportunity for learning? 

developing their ability to 
justify their thinking and 
compare their responses with 
others? 

MA.K12.MTR.5.1 
Use patterns and 
structure to help 
understand and 
connect 
mathematical 
concepts. 

recognizing patterns and 
connecting those patterns to 
mathematical concepts? 

engaging in opportunities to 
develop generalizations based 
on similarities found among 
problems? 

engaging in opportunities to 
create plans and procedures to 
solve problems? 

MA.K12.MTR.6.1 
Assess the 
reasonableness of 
solutions. 

estimating and predicting 
solutions prior to solving? 

making sense of their solutions 
and their methods to achieve 
their solutions? 

checking their work within 
and after a task to verify the 
reasonableness of their 
solution? 

justifying their solutions? 

MA.K12.MTR.7.1 
Apply mathematics 
to real-world 
contexts. 

creating concrete, visual and 
abstract models? 

verifying the accuracy of their 
models and methods by using 
context? 

applying various concepts to 
other content areas? 
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