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1. What is the name or title of the instructional strategy/model, program, material, or intervention?  What was the research question?  What was the intended outcome of goal?
Name/Title: 


Partitioning Strategies in grades 4, 5, 6, 7, 8

Research Question: 

As students grow in unitizing skill and knowledge to use large and composite units, does skill and knowledge about partitioning also grow?  (note: Unitizing is the assignment of a unit of measure to a given quantity.  For example, a case of cola could be thought of as 1 set of 24 single units or 4 sets of 6 units. Partitioning is the ways in which students choose to “break up” a whole unit into equal shares.)

Secondary question:  Does students’ knowledge of equivalence help them compose units?
Intended Outcome:  

To determine if partitioning strategies parallel greater proficiency in choices about unitizing. 
Description of subjects:  (Include number of participants, age, SES, etc.)

Children (n = 346) from grades 4, 5, 6, 7, 8 were studied. 

4th grade (n = 63)

5th grade (n = 60)

6th grade (n = 72)

7th grade (n = 69) 

8th grade (n = 82)

For each grade level there were three intact classes.  The classes were considered to be “culturally diverse” and were from three different schools (2 public and 1 parochial.)  Presumably there was one class for each grade level from each of the three schools, although this was not stated explicitly.  

All teachers from the study indicated they had not taught partitioning instruction.

Five (5) children from each grade level were randomly selected for interviews regarding their response to the tasks.

2.  Describe the strategy/model, program, material, or intervention.

The students were given 11 partitioning tasks asking them to draw pictures to show how they would share various types of food among given numbers of people.  

3.  Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)

This study is not an experimental design.  It would most closely resemble a one-shot case study, even though several cases were studied.  However, there also was no treatment, the investigator looked at students’ work on 11 tasks and checked for trends.  It is more of a qualitative investigation to find out what already exists.

4. What instruments were used to collect data and what metric(s) (effect size, tests of significance, etc.) were used to report results?  (Include all measures of dependent variable as well as implementation, attitudes, etc.)

The students responded to an 11-item test that measured their strategies for partitioning.  Items varied through number size and relationship, discrete and continuous examples, and intact and pre-partitioned items.  Example item: You have 4 pepperoni pizza pies and 3 people who want to eat them.  

A previous pilot study informed the investigator about strategies children might use.  She then classified the children’s strategies into categories based on that pilot study.  She was looking for levels of sophistication in terms of breaking up all pieces to share as opposed to preserving pieces that did not require cutting.  In the example item given above a less sophisticated strategy would be to split all 4 pies into thirds and give every person 1 third.  A more sophisticated strategy would be to give everyone 1 pie and then split the fourth pie into thirds and give out the thirds.  Three similar items were designed that also included 4 items to be shared among 3 people - namely 4 chocolate chip cookies, 4 different kinds of pizza (rather than all pepperoni), and 4 different Chinese dinners.  The purpose of these parallel items was to determine the role of context on strategies.   

5.
Briefly describe and summarize the results of the study. 

Trends show economy of pieces (sophistication) increasing as grade level increases.  That is, as students have more experiences, they are more likely to use a more sophisticated strategy.  The unitizing process develops over time and can be influenced by the context of the situation.  Perhaps one of the most interesting findings is that students began to ask “How much?” rather than “How many?” suggesting a switch from whole number counting to comparing the amount against a whole unit (rational number thinking.)

6.
Did the study include an evaluation of how the intervention was implemented?  Did implementation data address both the frequency of use as well as the integrity of the implementation?

No:  

x

Yes: 



If yes, briefly describe.

Since there was no intervention, there was nothing to monitor.

7. Were gains in student achievement reported?  

No:  
x


Yes: 



If yes, briefly describe.

4. Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

No:  



Yes: 

X

If yes, briefly describe.

The investigator worked from the Pothier and Sawada (1983) findings.  These are considered some of the most important findings with regard to partitioning.

Summary:

Rating:

NA  Design (scale: 1-5)
4  Educational Importance (scale: 1-5)

Note: This study was not an experimental design.  If it is forced into an experimental design category, it might be made to fall into the one-shot case-study design, a pre-experimental design.  However, there was no experiment, hence, no treatment.  So coercion into an experimental design category is misleading.  The study was about "what exists," and the research paradigm utilized was more closely aligned with qualitative research.  This study was well done and serves to inform the mathematics education community about the relationship between unitizing and partitioning.  Therefore, it will be rated accordingly.  It receives a 4 on educational importance and a NA for Not Applicable on research design.

The study involved 346 children, three intact classes from each of grades 4, 5, 6, 7, 8 and were from three different schools (2 public and 1 parochial) that were considered to be “culturally diverse. Five (5) children from each grade level were randomly selected for interviews regarding their response to the tasks.  The study was a well-done qualitative look at children’s thinking about partitioning and how that parallels their thinking about unitizing.  This research supports existing theory about how such knowledge develops.  Across grade levels, the investigator found that children’s thinking developed over time and that children could describe their thinking about their work.  Children with less experience partitioned less efficiently than children with more experience.  Differences in strategies were more closely related to the context of the situation than the numerical relationship between the quantities. 

Experiences that the investigator suggests as possibly being relevant to developing this knowledge is the inclusion of paper and pencil tasks in addition to physical manipulation of objects for sharing.  In part, she made this suggestion because in “real life” objects are often not cut into equivalent pieces whereas on paper, the equivalent pieces are more likely to happen.  In addition, the students might partition a unit with a drawn line, but not actually cut it.  This important intermediate step was the link between the more sophisticated strategies and the less sophisticated strategies.

Implementation of these findings would require providing experiences as the investigator suggests in order to help students move from less sophisticated to more sophisticated strategies.  She suggests that partitioning and unitizing develop over time (i.e., partitioning and unitizing are not learned in one 3-week unit).and that paper and pencil tasks (i.e., pictures and drawings) are important experiences for students.  So, the implementation finding here would be to require cross-grade communication about lessons related to the ideas and a healthy dose of picture representations in addition to physical representations.  
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