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Introduction
Background:
• Understanding of Base-10 and place value
is associated with mathematics
achievement (Aunola et al., 2007)
• Transparent physical representations and
explicit instruction on how to use Base-10
decomposition strategies are related to
better understanding of these concepts
(Fuson & Li, 2009; Perry, 2000)
• A theoretical analysis of the Montessori
approach (e.g., clear and consistent color
coding of place values; number of materials
for representing different units, etc.)
suggested that the Montessori approach
may lead to better understanding of base-10
concepts than other mathematics curricula

Study Goals:
Examine differences across in Montessori
and traditional mathematics curricula at
kindergarten and second grade for…
(1) Use of base-10 materials to represent
numbers
(2) Accuracy solving arithmetic problems
(3) Strategy choice on arithmetic problems
(4) Accuracy executing decomposition
strategies when solving addition
problems

Method

Results

Participants:

Conclusions

Use of Base-10 Materials and Arithmetic Accuracy
Private
Montessori

High SES
Public

Kindergarteners

N = 37

N = 54

First Graders

N = 30

N = 63

• The results indicated no clear advantage of the Montessori
approach for children’s understandings of base-10 concepts and
place value.
• Kindergartners in Montessori programs were more likely than
kindergartners in public school programs to represent multi-digit
numbers using ten-blocks and units. This advantage, however,
was no longer apparent by first grade.

*

Procedure:
Children tested 1:1 in two 15-minute
15 minute sessions
sessions.
Session 1:
• Asked to represent 5 double-digit numbers
using any of the blocks available

A grade by program interaction was found:
Montessori kindergarten generated a greater number of
base-10 representations than public school kindergartners,
but there was no difference at first grade, [F(1,179) = 11.49,
p < .001, ɳp2 = .06]. There was no significant improvement
between kindergarten and first grade in Montessori
programs, but there was in public school programs.

Arithmetic Strategy Choice

Only a main effect for grade was found: First
graders solved addition problems more accurately
than kindergartners, [F(1,177) = 44.33, p < .001, ɳp2 =
.20]. There were no differences across programs.

• Further, Montessori kindergartners’ advantage in base-10
representations did not translate into any advantage in arithmetic
accuracy or use of sophisticated addition strategies
(e.g.,decomposition ).

Execution Accuracy

Future Questions
Ten Blocks

Unit Blocks

Session 2:
• Asked to solve a series of addition problems
w/o materials or paper/pencil
• Problem Types:
- Kindergarten -- single (8 + 7) and mixeddigit (15 + 3) problems
- First graders – single,
single mixedmixed-, and doubledigit (25 + 37) problems
• After solving each problem, children were
asked to explain the strategy used, when not
observable

*

Only a main effect for grade was found: First
graders used decomposition more often than
kindergartners, [F(1,174) = 35.26, p < .001, ɳp2 =
.17]. There were no differences across programs.

A grade by program interaction was found:
First graders were more accurate at using
decomposition than kindergartners and Montessori
children demonstrated greater improvement
between kindergarten and first grade than children
in public school programs, [F(1,108) = 6,58, p
=.01, ɳp2 = .06]. . BUT there was no difference
between programs within grade levels.

• What can be done as children transition in Montessori from
primary to elementary in order to maintain and build on the
advantage kindergartners demonstrate in terms of base-10
understanding?
• Does the Montessori approach generate greater and sustained
advantages among children with fewer opportunities at home (e.g.,
lo SES vs.
low
s high SES)?

*For questions regarding this research, contact Elida V. Laski, laski@bc.edu

