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The Power of Place Value

How Units and Magnitude Carry K-8 Students from Counting to Algebra

READING A NUMBER FOR UNDERSTANDING

1. Ask 2. Units 3. Magnitude 4. Respond

how do you how is it how big teach to
know? built? is it? the gap.
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One Structure That Grows With Students

Place value rests on two ideas: units (how a number is built) and magnitude (how big it is and
where it falls). The same thinking that turns ten ones into one ten in second grade later makes
sense of 34 tens, powers of ten, and decimals. Read every number through both lenses, and
one structure grows with students from kindergarten through grade 8.

K-2: Building the First Units

In the early grades, students learn to tfreat a group as a single unit, bundling ten units of one
info one unit of ten, and to sense how big a number is by where it falls on a line.

ten units of one

]
|||||||||I|Mﬁ[ one unit of ten ]

Unitizing: ten units of one compose (iterate) into one unit of ten

Magnifude: 80 is closer to 100 than fo 10

3-6: Composite Units, Magnitude, and the Multiplicative Structure

In grades 3-6 the two ideas deepen. Students count in composite units, locate numbers with
precision, rename the same quantity in more than one way, and grasp that each place is
worth ten times the one to its right. That last step is the leap that turns a list of place names into
real base-ten understanding.
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100 100 100

= 34 units of ten

Composite units: 340 is 34 units of ten

472
4 L >
0 500 1,000

Magnitude: locate 472 on a line from 0 to 1,000

Multiplicative structure: each place is ten times the place to its right

Decimals and Beyond: The Same Structure Extends

The same x10 relationship continues to the right of the ones place, so tenths and hundredths
follow a pattern students already know. Flexible renaming, seeing 47 as 4 tens and 7 ones or as
3 tens and 17 ones, lets that structure carry into regrouping, mental computation, and early
algebra.

. x10 N x10 . x10
10 1 0.1 0.01
> . > >
+10 +10 +10

Decimails: the x10 pattern continues right of the ones place
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Why Place Value Predicts

1. Units are the foundation later math is built on
*  Multi-digit operations, fractions, decimals, and measurement all rest on treating groups
as units and decomposing (partitioning) them when needed.

* Astudent who sees 340 as 34 tens can divide it by ten at a glance; one who only
names the tens place cannot.

e When unit structure is shallow, students succeed on simple cases and stall as numbers
grow and regrouping is required.

2. Magnitude is one of the most durable predictors

*  Where students place numbers on a line uniquely predicts later mathematics
achievement, even after conftrolling for intelligence and working memory (Geary,
2011).

e Across a meta-analysis of more than 10,000 students, number-line estimation fracks
broader mathematical competence and strengthens as students move into fractions
(Schneider et al., 2018).

3. The structure transfers
* The multiplicative structure of the places bridges directly intfo decimals and the
relationships algebra requires.

* Flexible equivalence lets students rename, justify, and estimate, the reasoning that
procedural fluency alone does not guarantee.
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Common Pitfalls: Three “Don’ts”

Don't #1: Settle for naming the place

Asking “what is in the tens place?2” invites digit-snatching, the habit of reading 36 as “3 and 6.”
Ask “how many tens are in 3402” instead, so students reason about units rather than label

positions.
@ _" 3tens H 6 ones ’
g %

Don't #2: Say “add a zero”

“Add a zero” hides the x10 structure and fails the moment decimals arrive. Ask “*how many
times greater2” and "how much smallerg” instead, and use a place-value chart with x10 and
+10 arrows that extend past the ones place into tenths and hundredths.

Don’t #3: Read the equals sign as “compute”

The equals sign is a statement of balance, not a command to calculate. Read it as “is the
same as,” and use bar models to show one quantity decomposed (partitioned) two ways, 47
as 4 tens and 7 ones and again as 3 tens and 17 ones, so renaming and regrouping make
sense.

Place value predicts because it makes units visible, anchors magnitude, and connects
to the structure that algebra requires.
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