Early Algebra, Early Arithmetic                         Lesson 1: Symbols
The Mason School
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1 — Symbols

Summary

	Activity
	Discussion about what symbols are; making messages or “stories” with symbols; interpreting symbols

	Goals
	To introduce symbols as means of communication.

	Materials
	Keynote presentation (or overheads) and handouts

	Terms
	Symbol, interpret, represent, stand for, story (interpretation), ambiguity


Introduction

In this class we will engage the children in an informal discussion about different kinds of symbols.  Insights from this class will constitute a basis for the introduction of mathematical symbols as part of general symbol systems and as means of communication.

To top
Activities

Our First Conversation

Activity 1: Discussion of Various Examples [whole group]

See overheads 1-12 below.

Their First Work in Groups

Activity 2:  Using symbols to compose a message: [small groups] 

Ask the children to work in small groups to interpret the “messages” in the handout (Overhead 13).

Activity 3:  Interpreting the messages: [whole class discussion]

Choose a few interpretations generated by the children and have the whole class discussing them.

First Homework Assignment

Activity 4: Introducing the homework

Show overhead 14 with the homework items and ask the children to bring their answers to the class the following day.

Overheads & Printouts

Class Discussion

Overhead 1: Are these what they seem to be?
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Overhead 2: Overview
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Overhead 3: Iconic Symbols
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Overhead 4: Indices and ambiguity
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Overhead 5: Some other examples of symbols: Indices
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Overhead 6: Balance Scale (allusion)
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Overhead 7: Sounds can be symbols
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Overhead 8: Letters as symbols—context matters
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Overhead 9: Gestures are symbolic
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Overhead 10: Mathematics uses symbols
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Overhead 11: The order of symbols is important
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Overhead 12: Symbol systems
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Class Handout

Overhead 13: Interpreting symbols

Name: ______________________________________________Date:_______________

	Symbols
	A Possible Interpretation

	(((
	Yesterday there was lightning and thunder and my dog was afraid and ran away.

	(((
   Mark                Erica
	

	( (  (
	I heard…

	(
   Lea
	

	3 + 5 - 2
	


Homework

Overhead 14: Interpreting symbols – page 1

Name: ______________________________________________Date:_______________

The following signs can be found at a bus station or airport.  
Try to interpret what each sign means. 

	Symbol
	My Interpretation
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Overhead 15: Interpreting symbols- Page 2

Name: ______________________________________________Date:_______________

Give a possible interpretation for each set of symbols.

	Symbols
	A Possible Interpretation

	
	Lightning hit the house and the firemen came to help.

	(((
    Sue                    Joe
	

	(

              Ray
	

	(

   Ann        
	

	8 = 3 + 5
	


Homework Notes for Parents & Teachers

About Page 1

The items on page one of the homework do have correct answers.  Most can be inferred from studying the pictures. The last two signs probably cannot be guessed.

About Page 2

The items on page 2 of today’s homework do not have a standard interpretation. However, we designed them to support a limited number of interpretations.

Give the students ample opportunity to explain their interpretations or “stories”.  Pay close attention to any points of agreement, but also to points of disagreement. Select two interpretations and ask students to determine whether views expressed are the same or different.   

The final item, 8=3+5, may appear strange to students who think of an equals sign as meaning “makes”, “produces” or “yields”.  But it is better to think of the equals sign as saying that the things on the right and the left sides have the same value.  Does “8” have the same value as “3+5”? This is a good opportunity for noting that “3+5” is another way to express the number eight; it is another name for the same number represented by the symbol.”

Reflections For Parents & Teachers

1. Most uses of symbols in daily life involve a considerable amount of ambiguity (two or more meanings). The examples in this lesson have some, but not a whole lot of, ambiguity. We need to discuss ambiguity openly with students (even though it is hard to do this). Let them know that sometimes there is not a single correct interpretation.

2. Mathematics always requires us to use and interpret symbols.

3. In many areas of—life, music, movies, religion, politics—people will have very different views about the same things. Partly, this is because people value different things and think differently. But it is also true that the things we encounter in these areas easily give rise to more than one interpretation.

4. Although it is important to interpret when thinking mathematically, we usually want to minimize ambiguity. If we use symbols that mean one thing to us, and very different things to other people, it is hard to do mathematics well. 

5. There are right and wrong answers in mathematics. But very often it is important to know more than whether an answer is right or wrong. We need to know, for example,

a. …whether the answer makes sense to us.  If so, why?  If not, why not?  

b. …how we can convince ourselves (or someone else) that an answer is right or wrong. When we try to do this, we can learn new and important ideas. We can even discover that an answer that looked right is actually wrong. Or that an answer that initially seemed wrong turns out to be right. But even more importantly, we can learn how some ideas are connected to other ideas that we thought were totally unrelated. (In later lessons, there will be many opportunities to exemplify this.)
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