All Students Shine
with Bar Models from
Subtraction to Systems

Please try the problem.
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All Students Shine with Bar Models
from Subtraction to Systems
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Origin of the Equal Sign |
Robert Recorde, 1557
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What about the equals sign?

Where did the equal sign come from?
What does it represent?
How does it demonstrate equivalence?
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What about the equals sign?

14x+15=71

Where did the equal sign come from?
What does it represent?
How does it demonstrate equivalence?

The etymology of the word "equal” is from the Latin word " aequalis" as
meaning "uniform”, " identical ", or "equal”, from aequus ("level", "even",
or "just”).

The "=" symbol that is now universally accepted in mathematics for
equality was first recorded by Welsh mathematician Robert Recorde in
The Whetstone of Witte (1557). The original form of the symbol was

much wider than the present form. In his book Recorde explains his

design of the " Gemowe lines" (meaning twin lines , from the Latin
gemellus .

OAnd to avoid the tedious repetitio
as | do often in work use, a pair of parallels , or Gemowe lines of one
length , thus: =, because no 2 things, can be more equal . 6
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An equals sign is a tape diagram.

The first use of the equal sign by Robert Recorde was in the following
problem: 14x+ 15=71

Notice both sides of the equation are equivalent, which means both
could be represented as two equivalent lengths or two equivalent
areas.

Twin lines of one length , a pair of parallels, identical, even
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An equals sign is a tape diagram.

The first use of the equal sign by Robert Recorde was in the following
problem: 14x+ 15=71
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This | ineds | ength/ area.

Notice both sides of the equation are equivalent, which means both
could be represented as two equivalent lengths or two equivalent
areas.

Twin lines of one length , a pair of parallels, identical, even
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Real Life Word Problems

My Junky Fence
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Real Life & Word Problems

Many real life problems and word problems, especially algebraic word
problems, are grounded in equivalence.

How many eight foot long wood picket panels do | need to replace my
junky fence that is 240 feet long?

® = number of panels
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Real Life & Word Problems

Many real life problems and word problems, especially algebraic word
problems, are grounded in equivalence.

How many eight foot long wood picket panels do | need to replace my
junky fence that is 240 feet long?

® = number of panels
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First Grade |
Two Step Problems
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Applying Tape Diagrams to a First Grade, Two Step Problem

Mr s . Jordands cl ass borrowed 5 book
books. Later, the class borrowed 2 new books. How many books did
Mr s . Jordands c¢class have then?
Step 1 5
? 4
Step 2 1 2
?

This is an abstraction already. Why?
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Initially, you may want to draw unit delineations.

Mrs. Jordanods class borrowed 5 book
books. Later, the class borrowed 2 new books. How many books did
Mrs. Jordands cl a®9p have then?
Step 1

\ J
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| \ |
Step 2
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Scale

Mr s . Jordands cl ass borrowed 5 book
books. Later, the class borrowed 2 new books. How many books did
Mr s . Jordands c¢class have then?

5
? 4

Step 1

Step 2 1 2
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What about the concrete?

Mrs. Jordands cl ass borrowed 5 book
books. Later, the class borrowed 2 new books. How many books did
Mrs. Jordands c¢class have then?

A 1 Try your best

Step 1 — sep2 M !0 Include
_ - the concrete

stage.
A
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What about the concrete?

Mr s . Jordands cl ass borrowed 5 book
books. Later, the class borrowed 2 new books. How many books did
Mr s . Jordands c¢class have then?

5 1
sep: N  step2 .

,\?‘YJ '4 J . '7

The tape diagram models
everything that happened in the
problem; think of it as a history.
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Levels of Abstraction
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Levels of Abstraction = Concreteness Fading

Concrete, Representational, Abstract

During the first half of my teaching career, | would spend what seemed to be th
first half of a math lesson teaching a new math concepshmring definitions, formulas,
steps and procedures.

To make things more challenging for my studehtgould simultaneously
introduce the symbolic notatiorused to represent those ideas. Then, | would spend the
remainder of the lessoattempting to help my students make sense of these veey and
often abstractideas

By the end of the lesson, | could help many students build an understanding, bt
there wasalways a group | felt who | would leave behindLike many other teachers, | was
justteaching in a very similar way to that how | was taughtknew no different.

However, if we consider thatew learning requires the linking of new information
with information they already know and understandve should be intentionally planning
our lessons with this in mind. A great place to start new learning is through the use of
ameaningful contextandutilizing concrete manipulativeshat students can touch and feel.

When we teach in this way, weinimize the level of abstractioiso students can
focus their working memory on the new idelbeing introduced in a meaningful way.

- Kyle Pierce, Tap into Teen Mindg{ps://tapintoteenminds.com/concretenesdading/



https://tapintoteenminds.com/concreteness-fading/

Jerome Bruner (1966) proposed three modes of representation:
representation (action -based)
representation (image -based)
representation (language -based)



