




ABSTRACT 

Schools following the Montessori method use individual and small-group teaching 

methods and hands-on, concrete materials to provide a basis for deep learning of 

mathematical concepts. Schools with a mostly traditional approach to mathematics teaching 

mainly use large-group lecture methods with little use of manipulative materials. 

This study investigated the understanding of place value concepts and abilities of 

Montessori students by comparing task responses of 93 students in grades 1-3 in a 

Montessori school (n=47) and in a mostly traditional comparison school (n=46). Data 

collection included clinical interviews with each student. The theoretical framework used in 

the study was taken from Zoltan Dienes, a mathematician, who believed that mathematics is 

learned and created by forming layers of abstract generalizations. 

Interview tasks were both gathered from the literature and created by the researcher. 

Procedural tasks included those that asked students to count, to identify the value of digits 

in a number, and to use the standard addition algorithm for multidigit numbers. Conceptual 

tasks included those that required students to solve two-digit addition and missing addend 

questions with and without materials and to solve word problems involving three- and 

four-digit numbers. Some tasks included large numbers into the thousands because 

Dienes' framework calls for increasingly abstract generalizations, which for place value 

means larger and larger numbers. 
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Data analysis using Chi-squared techniques revealed statistically significant 

differences favoring the Montessori students on conceptual tasks when grade 1 and all 

grades were compared. No statistically significant differences were found on procedural 

tasks between schools at any grade level or overall. Although the Montessori classrooms 

in the study focused on conceptual development of place value ideas before students were 

taught procedural algorithms and rules, students in these classrooms were still able to 

respond to procedural tasks just as well or slightly better than students in the non-

Montessori classrooms, which mostly focused on workbook activities of a procedural 

nature. 

Recommendations for the classroom include the use of developmentally appropriate 

manipulative materials to expand students' ideas of place value. In addition, students must 

be given the time to explore these ideas. Small-group and individualized instruction are 

also recommended. 
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Cuisenaire r9ds task. Cuisenaire rod materials have yellow cubes and many 

colored rods. The color of a rod depends upon its size: red rods are the equivalent of two 

cubes put together, the green rods are the equivalent of three cubes (Figure 3.10). 

Cuisenaire rods are smooth-there are no ridges to indicate the number that the rod 

represents. The questions in this section of the interview were asked to determine whether 

a child could combine rods to form the "length" of 12 in various ways and could replace a 

"three" rod with a "two" rod in order to get a total of 11. 

LJJ 
Figure 3.10: Cuisenaire rods task material 

Cuisenaire rods 
Ask child to verify that the red rods are made from 2 unit cubes and the green are made from 3. 
"Please put the equivalent of 12 cubes in this bowl." 
"Can you show another way? Another way?" 
"What about 11 sauares?" 

Figure 3.11 : Cuisenaire rods task questions 
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