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Session Agenda 

• VDOE Mathematics Updates and Resources 

• Fostering students’ ability to make mathematical connections 
and use effective and appropriate representations 

• What does it mean? 

• What does it look like in the classroom?   
• Role of teacher 

• Role of student 

• How do you support teachers as they strive to help 
students make connections and use effective and 
appropriate representations in the classroom?  
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SOL 2014 Update 
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NEWS RELEASE:  August 27, 2014 

Students Make New Gains on Mathematics SOLs  
 

Student achievement improved during 2013-2014 on challenging mathematics 

Standards of Learning (SOL) tests first introduced three years ago, the Virginia 

Department of Education (VDOE) reported today.  

 

http://www.doe.virginia.gov/
http://www.doe.virginia.gov/
http://www.doe.virginia.gov/news/news_releases/2014/08_aug27.shtml


Computer Adaptive Testing (CAT) Update 

• The Grade 6 Mathematics test will be 
administered in CAT format beginning in the 
2014-2015 school year 

• Transition of other tests to CAT is dependent 
on available funding; timeline is currently 
unknown 

• Newly posted resources, including videos, can 
be found on the VDOE Website. 
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Mathematics SOL Revision Process 

• Anticipated Timeline  

– January 2015 – timeline goes to the BOE 

– Spring/Summer 2015 – review committees 

– Fall 2015 – steering committee review 

– January 2016 – first review for BOE 

– Implement (2009/2016 SOL – 2016-2017) 

– Implement (2016 SOL – 2017-2018)  

• Technical assistance document 

• Vertical articulations revisited 
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VDOE Instructional Resources 
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http://www.doe.virginia.gov/testing/teacher_direct/index.shtml


VDOE – Resources 

• Standards of Learning  

• Curriculum Framework 

• Testing Blueprints 

• SOL Practice Items and Tools Practice 

• 2013 Released Test Items 

• 2013 Student Performance Analysis 

• Technical assistance document – sample on next slide 

• Plain English Mathematics Test Information (May 2014) 

• ESS Sample Lesson Plans 

• Instructional Videos 

• Vocabulary Resources – K-8, Geometry, and Algebra Cards 

• SOL Institutes (2009, 2010, 2011, 2012, 2013) 
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NEW 

NEW 

http://www.doe.virginia.gov/
http://www.doe.virginia.gov/
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/index.shtml
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/index.shtml
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/index.shtml
http://www.doe.virginia.gov/testing/sol/practice_items/index.shtml
http://www.doe.virginia.gov/testing/sol/released_tests/index.shtml
http://www.doe.virginia.gov/testing/sol/performance_analysis/index.shtml
http://www.doe.virginia.gov/instruction/mathematics/resources/mathematics_sol_technical_assistance.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/plain_english_information.pdf
http://www.doe.virginia.gov/testing/sol/scope_sequence/mathematics_2009/index.php
http://www.doe.virginia.gov/instruction/mathematics/resources/videos/index.shtml
http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/index.shtml
http://www.doe.virginia.gov/instruction/mathematics/professional_development/index.shtml


Technical Assistance on Specific Content 

Provides  

• clarification on intent of content objectives 

• instructional suggestions 

• connections between content 
 

Based upon questions and feedback from educators 
and student data analysis 

 

Technical Assistance on Selected SOL 

Updated January 2014 
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http://www.doe.virginia.gov/
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http://www.doe.virginia.gov/instruction/mathematics/resources/mathematics_sol_technical_assistance.pdf
http://www.doe.virginia.gov/instruction/mathematics/resources/mathematics_sol_technical_assistance.pdf
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Professional Development  
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“The content of the mathematics 
standards is intended to support the  

five goals for students” 
 

- 2009 Mathematics Standards of Learning 
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Five goals…for students to 

become mathematical problem solvers that 

•  communicate mathematically;  

•  reason mathematically; 

•  make mathematical connections; and 

•  use mathematical representations to 
model and interpret practical situations 
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Process Goals 

http://www.doe.virginia.gov/
http://www.doe.virginia.gov/


2009 – Changes in Mathematics Standards 
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http://www.doe.virginia.gov/
http://www.doe.virginia.gov/


2010 – Vertical Articulations and Pedagogy 
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Mathematical Problem Solving 

Mathematical Communication 

Mathematical Reasoning 

Mathematical Connections 

Mathematical Representations 

http://www.doe.virginia.gov/
http://www.doe.virginia.gov/


Mathematical Problem Solving 

Mathematical Communication 

Mathematical Reasoning 

Mathematical Connections 

Mathematical Representations 

2011 – Cognitive Demand and Process Goals 
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http://www.doe.virginia.gov/
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2012 – Using Formative Assessment Tools 

17 

Mathematical Problem Solving 

Mathematical Communication 

Mathematical Reasoning 

Mathematical Connections 

Mathematical Representations 

http://www.doe.virginia.gov/
http://www.doe.virginia.gov/
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2013 –Modifying Instructional Resources to Promote Problem 
Solving and Critical Thinking 

Mathematical Problem Solving 

Mathematical Communication 

Mathematical Reasoning 

Mathematical Connections 

Mathematical Representations 



2014 – Making Connections and Using Representations 

• The purpose of the 2014 Mathematics SOL 
Institutes is to provide teachers with 
professional development focused on the 
instruction that supports process goals for 
students in mathematics.   

• Particular emphasis will be on fostering 
students’ ability to make mathematical 
connections and use effective and 
appropriate representations in mathematics.   
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Session Agenda 

Fostering students’ ability to make mathematical connections 
and use effective and appropriate representations 

• What does it mean? 

• What does it look like in the classroom?   
• Role of teacher 

• Role of student 

• Role of mathematics specialist/teacher leader 

• How do you support teachers as they strive to help 
students make connections and use effective and 
appropriate representations in the classroom?  
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Defining Connections and Representations 

• What does it mean to make mathematical 
connections and use effective and 
appropriate representations? 

• What words come to mind when you think 
about … 

  making connections? 

  using effective and appropriate representations? 

• Turn-n-Talk  
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Mathematical Connections  
 
Students will relate concepts and procedures from 
different topics in mathematics to one another and 
see mathematics as an integrated field of study. 
Through the application of content and process skills, 
students will make connections between different 
areas of mathematics and between mathematics and 
other disciplines, especially science. Science and 
mathematics teachers and curriculum writers are 
encouraged to develop mathematics and science 
curricula that reinforce each other. 

22 
From the Introduction to the 2009 Mathematics Standards of Learning 



Making Connections in Elementary School 
 

Teaching Elementary Students the  

Magic of Math  
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http://www.doe.virginia.gov/
http://www.doe.virginia.gov/
https://www.youtube.com/watch?v=E91gAjunqOM
https://www.youtube.com/watch?v=E91gAjunqOM
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The Value of Making Connections in the Mathematics Classroom 

An emphasis on mathematical connections 
helps students build a disposition to use 

connections in solving mathematical problems, 
rather than see mathematics as a set of 

disconnected, isolated concepts and skills.  
 

 

National Council of Teachers of Mathematics. 2000.  

Principals and Standards for School Mathematics. Reston, VA. 
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Making Connections 

Teachers are asking questions such as: 
 "How is our work today with similar triangles 

related to the discussion we had last week about 
scale drawings?"  

 

Students should routinely ask themselves,  
  "How is this problem or mathematical topic 
   like things I have studied before?"  
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Mathematical Representations  
 
Students will represent and describe mathematical 
ideas, generalizations, and relationships with a variety 
of methods. Students will understand that 
representations of mathematical ideas are an 
essential part of learning, doing, and communicating 
mathematics. Students should move easily among 
different representations ⎯ graphical, numerical, 
algebraic, verbal, and physical ⎯ and recognize that 
representation is both a process and a product. 
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From the Introduction to the 2009 Mathematics Standards of Learning 



visual 

symbols physical 

verbal contextual 

The Five Representations 
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“Representations are useful in all areas of 

mathematics because they help us  

develop, share, and preserve our 

mathematical thoughts.  

They help to portray, clarify, or  

extend a mathematical idea  

by focusing on its essential features.” 
 

 

National Council of Teachers of Mathematics. 2000, p. 206.  

Principals and Standards for School Mathematics. Reston, VA. 



The Role of the Teacher 

• Create a learning environment that encourages and supports 
the use of multiple representations  (look for ways to connect 
student-created representations to more conventional 
representations) 

• Model the use of a variety of representations 

• Orchestrate discussions where students share their 
representations and thinking 

• Support students in making connections among multiple 
representations, to other math content and to real world 
contexts 

 
Adapted from:  Van de Walle, J.A., Karp, K.S., Lovin, L.H. and Bay-Williams, J.M. (2013). Teaching Student-

Centered Mathematics: Developmentally Appropriate Instruction for Grades 3-5  
(Volume II) (2nd Edition). Pearson. 
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Role of the Student 

• Create and use representations to organize, record, 
and communicate mathematical ideas 

• Select, apply, and translate among mathematical 
representations to solve problems 

• Use representations to model and interpret 
physical, social, and mathematical phenomena 
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Taking a Look INSIDE the Classroom- Video   

 

Looking for Representations and Connections 
in the Classroom- Video Reflection Handout 

 

 

• First/Second Grade Combination Class 

• Teacher – Tim Sears (14 year veteran) 

• Probability and Animal Habitats  
 

 

 

 

Video:  Annenburg Learner:  Teaching Math – Grades K-2 Applying Representations 
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http://www.doe.virginia.gov/
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Students must be actively engaged in 

developing, interpreting, and critiquing  

a variety of representations.  

This type of work will lead to better 

understanding and effective, appropriate use 

of representation as a mathematical tool. 
 

 

National Council of Teachers of Mathematics. 2000, p. 206. Principals 

and Standards for School Mathematics. Reston, VA. 

 



Quality instruction allows all students to: 

• recognize and use connections among 
mathematical ideas; 

• understand how mathematical ideas 
interconnect and build on one another to 
produce a coherent whole; and 

• recognize and apply mathematics in 
contexts outside of mathematics. 

 

National Council of Teachers of Mathematics. 2000. Principals and 
Standards for School Mathematics. Reston, VA. 
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Role of the Mathematics Teacher Leader 

How might you support teachers as they 
strive to help students make connections 

and use effective and appropriate 
representations in the classroom?  
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Mathematics Classroom LOOK FORS 

• Are multiple representations and connections encouraged 
within the classroom? this lesson? 

• What types of representations and/or connections are 
present in this activity? 

• How are students creating and using representations to 
communicate their mathematical ideas? 

• How is the classroom discussion enhanced by students’ 
representations and/or connections? 

• Who is doing the thinking?  students or teachers? 

• In what ways might teacher’s purposefully plan for the use of 
connections and representations? 
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Teachers must ask themselves,  

 
“What models or materials 

(representations) will help convey the 
mathematical focus of today’s lesson?” 

 

- Skip Fennell, Past-President NCTM 

http://www.nctm.org/uploadedFiles/About_NCTM/President/2006_09pres.pdf  

Purposefully Planning for the Use of Representations 
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Making Connections and Using Representations - Resources 
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Examining Student Work – Possible Protocol 

Key Questions 
• What types of representations are evident in the student work? 

• What does this tell you about their understanding of the 
concepts being developed in this lesson? 

• What does the work tell you about misunderstandings or 
misconceptions they have? 

• What are the next instructional steps needed? 

• Do you see evidence students are making connections within 
their own work? 

• How could the you use the student work to help all students 
make connections? (between representations, between 
strategies, and/or between mathematical ideas) 
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Grade 1 

Source:  VDOE 2011 Mathematics SOL 

Institute – Facilitating Students’ Mathe- 

matical Understanding through a Focus on 

Process Goals (K-2 Student Work) 

http://www.doe.virginia.gov/instruction/mathematics/professional_development/institutes/2011/k-2/k-2_student_work.pdf
http://www.doe.virginia.gov/instruction/mathematics/professional_development/institutes/2011/k-2/k-2_student_work.pdf
http://www.doe.virginia.gov/instruction/mathematics/professional_development/institutes/2011/k-2/k-2_student_work.pdf
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Grade 3 

Source:  VDOE 2012 Mathematics SOL 

Institute - Using Formative Assessment 

Resources to Drive Instructional Decisions 

(Grade 3-5)  
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Grade 3 

Source:  VDOE 2012 Mathematics SOL 

Institute - Using Formative Assessment 

Resources to Drive Instructional Decisions 

(Grade 3-5)  



Fostering Connections and Representations in Instruction  

• Use data to determine areas of weakness (students and teachers)  

• Be knowledgeable about and encourage the use of available 
resources 

• Utilize PLCs and professional learning sessions to explore resources 

– Process goals for students 

– Vertical articulation of content  

– Instructional strategies 

– Development of quality assessments 

– Effective use of data 

• Support teachers in purposefully planning for the use of 
representations and making connections in their mathematics 
lessons 
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Five goals…for students to 

become mathematical problem solvers that 

•  communicate mathematically;  

•  reason mathematically; 

•  make mathematical connections; and 

•  use mathematical representations to 
model and interpret practical situations 
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Process Goals 
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QUESTIONS? 

 
Debbie Delozier 

debra.delozier@doe.virginia.gov 
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