Using Writing in Mathematics to                          Communicate and Make Connections
NCTM Standard: Connections
	Instructional programs from prekindergarten through grade 12 should enable 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; 

· recognize and apply mathematics in contexts outside of mathematics. 


While mathematics is an integrated field of study, often students view concepts as disjointed chunks of information with little connection or relation. According to NCTM, students from prekindergarten through grade 12 should see and experience the rich interplay among mathematical topics, see and experience this interconnectedness between mathematics and other subjects, and also be able to connect mathematics to their own interests. Viewing mathematics as a whole, such as web of linked concepts, will help students to learn that mathematics is not a set of isolated skills and arbitrary rules. 
How do you place an emphasis on mathematical connections to help students recognize how ideas in different areas are related?  Why do you think connections are essential to success in mathematics?  Do you encourage students to make mathematical connections through writing?
NCTM Principles and Standards for School Mathematics http://standards.nctm.org/document/chapter3/conn.htm 
NCTM also stress that the opportunity to experience mathematics in context is important. Students should have the opportunity to connect mathematical concepts to their daily lives, as well as to situations from science, the social sciences, medicine, and commerce. Students should recognize the value of mathematics in examining personal and societal issues.
Two general types of connections are important: 

(1) modeling connections between problem situations that may arise in the real world or in disciplines other than mathematics and their mathematical representation(s); and 
(2) mathematical connections between two equivalent representations and between corresponding processes in each.
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Are there ways you could get students to write about these connections to solidify and articulate their understanding related to connections?
As we can see, the Connections standard is really all about seeing how all of mathematics is really a web of inter-related concepts and skills. These connections are between various elements of content, across courses, and inter-connected to other standards. The Representation standard, the Communication standard, and the Reasoning and Proof standard all are tied to our connections discussion and fundamental in helping students make connections within content as well as out in the “real world”.

The 3 main ideas within the Connections standard really do emphasize the "big picture" when it comes to the idea of mathematics across the curriculum.

· recognize and use connections among mathematical ideas; 
· understand how mathematical ideas interconnect and build on one another to produce a coherent whole; 
· recognize and apply mathematics in contexts outside of mathematics.
Having students value mathematics because they can “see it” around them in other courses and in their everyday lives is probably one of the most valuable pieces of this standard.  In addition, helping students to see the relationships between concepts within a course is also very influential for helping students to value mathematics. Making those connections between key concepts is fundamental to cognitive connections and deep learning.

Discussing, writing about, and creating visual representations like concept maps are all ways to help students find connections within mathematics courses.
NCTM Standard: Communication

	Instructional programs from pre-kindergarten through grade 12 should enable all students to-- 
· organize and consolidate their mathematical thinking though communication; 
· communicate their mathematical thinking coherently and clearly to peers, teachers, and others; 
· analyze and evaluate the mathematical thinking and strategies of others; 
· use the language of mathematics to express mathematical ideas precisely. 


As we ask students to communicate mathematically, we are asking students to take part in a social activity that requires them to reflect on their learning.  Students should frequently be asked to express their mathematical ideas, how they interpret mathematical explanations of others, and to be aware of nuances of mathematical language and notation.  A variety of situations should be available to students to demonstrate their abilities to communicate their mathematical thinking including written and oral.  As students progress to the secondary level, they encounter more abstract concepts and the need to utilize the formal language of mathematics more frequently.  The more often students encounter the need to precisely express mathematical ideas the better they will be at communicating their mathematical thinking.  As stated by NCTM, the ability to write about mathematics should be particularly nurtured across the grades.

NCTM Principles and Standards for School Mathematics http://standards.nctm.org/document/chapter3/comm.htm
What are some ways that you ask students to communicate their mathematical thinking?  In particular, do you ask students to write about mathematical concepts and connections? Can you think of/work toward integrating an individual assessment and a more social/group assessment in relation to asking students to communicate their mathematical thinking?
Forms of Communication

Oral 


Students... 

· are encouraged to ask questions, paraphrase, or clarify ideas expressed by other classmates.  

· need to feel free to express ideas in a safe environment.  

· express their thinking using supportive vocabulary that reflects the "why, because, if, then" of their reasoning. 

· are asked to justify responses or solutions. 


Teachers... 

· formulate questions that engage students and encourage discussion.  

· require students to use mathematical terms (vocabulary).  

· model the "think out loud" strategy to share their thinking in response to the problem. 
· model self assessment: Does the answer make sense? 

Listening 

· Students... 

· understanding is increased when students view other people's perspectives. 

· make additional connections to mathematical concepts through hearing other's reasoning of solutions.  

· are challenged to uncover a more in-depth understanding of the problem presented.  

· participate in cooperative group activities which encourage active listening, and

· increases collaborative skills. 

· Teachers... 

· are able to identify and address misconceptions through class discussions.  

· assess students' understanding of mathematical concepts. 
Writing

· Students... 

· discuss ideas before writing - class discussion, paired, or in small groups (think-talk-plan-write). 

· write in mathematics by using pictures, diagrams, tables, graphs, number sentences, equations and symbols, as well as the written word. 

· use mathematical vocabulary to explain their thinking and present solutions. 

· observe and record what they believe is significant, emphasizing specific elements.  

· can use six-trait writing.
· Content (Ideas), Organization, Voice, Word Choice, Sentence Fluency, Conventions
· Teachers... 

· always encourage oral communication before asking students to write. 

· model writing in mathematics and provide good questions and prompts that inspire reasoning in students writing. 

· provide rubrics, a variety of peer writing samples, and opportunities for self assessment of students' reasoning and proving for problem solving activities. 

· post math word lists or create word walls.  

· explain purpose and audience for students writing - explain reasoning, describe procedures, keep records of what they learned, create math glossaries, and reflect on math knowledge.  

· provide opportunities for students to write cooperatively in partners or small groups.  

Types of Writing 
· Math journal or log.

· What did you learn in math today?

· Explain a process, operation, or procedure.

· Writing a solution to a problem in words.

· Writing mathematical definitions: What is it?  What is it similar to?  What is an example?  How is it used?
2. Problem Solving.

· Prove that your solution makes sense.

· Explain your reasoning.

· Convince me: support your reasoning with ideas about why it makes sense; not with a rule!

·  Conceptual Vs. Procedural

· Explaining mathematical ideas.

· Write to extend thinking.

· Would this problem work with different numbers?

· Support your opinion or hypothesis.

· What do you think will happen if ______?
4. 
Attitudinal/Affective.

· How do you feel about math?

· Make a model to show me how ___? (Pictures and Diagrams are also forms of communicating/writing.)

· How well do you feel you understand the concept of ___?

· Explain (extend) the pattern you see in ___?

· Creative forms.

· My best kept secret about math is. . .

· When I hear someone say ‘Math is fun’, I. . .

Teacher Role – How can you help? 

· Ask Why and How questions.

· Explain your own thinking (think out loud).

· Share ideas about how you solve problems.

· Make connections with literacy and real world applications.

· Display excitement- MATH is FUN and functional!
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