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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?  Who were the subjects?
Strategy/Model Name/Title:
 

Using manipulatives to help second graders solving division problems

Research Question(s):

1.
Will the children select materials which match the story context in the problem when this can be done?


2.
What is the effect of matching manipulatives to the problem context?

3.
What strategies will the children use to solve the problem?


Description of subjects:  (Include number of participants, age, SES, etc.)

117 second graders (61 female and 56 male) from 5 second grade classrooms in two schools.
2.
Describe the strategy/model, program, material, or intervention. (Provide a clear description, including information about the factors listed below, as available from the article.)
Description
•
Key characteristics and/or strategies:


The use of manipulatives (contextual/matchable or distraction-free) to solve 3 types of division word problems (no remainder, remainder not used, and remainder used)


•
Mathematics topics/areas addressed:


Partition Division and Measurement Division.  


Measurement Division is where the number of elements in a subset is known and you are trying to find the number of sets.  Partition Division is where you know how many sets you are going to have but you don’t know how many are going to be in each set.

•
Grade level:


2nd Grade

•
Subgroups of students addressed:

N/A


•
Technology required:

Calculators

•
Implementation considerations (e.g., Cost? Extensive staff development? etc.):

Potentially very costly.  If the results are generalized across all mathematics this would require a hugh reservoir of realistic manipulatives for many different types of division story problem situations.  The cost of commercial manipulatives or the time to make them could be excessive.  

•
Other relevant descriptive information:

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

Second grade teachers in two schools were informed about the study and volunteered.  All students in the volunteered class participated.  Due to the nature of the study a control group was not necessary as the student’s choice of manipulatives (or lack thereof) in a sense assigned them to a control group.  The “intervention/testing” took between 6 and 53 minutes with 23 minutes as the average.  This is a quasi-experimental design similar to the Equivalent Materials Sample Design (#9 of Campbell and Stanley).
4. What was measured, what instruments were used to collect data, and what measures (effect size, tests of significance, etc.) were used to report results

The type of manipulative chosen for each problem was recorded by an observer.  How each manipulative was used was also recorded.  Also the use of calculators was observed and recorded.  The main instrument was a test created by the researcher containing problems that varied among each of the following components:

· Measurement vs. Partition 

· No Remainder, Remainder not used, Remainder used:

Thus there were a total of 6 problem types (i.e. Partition-Remainder Used was one) and there were 2 of each type (one where contextual manipulatives were available and one where generic manipulative were available) for a total of 12 items.    No Remainder type problems were problems in which the answer did not involve a remainder or any left over portion.  Remainder not used problem involves answers in which the whole number was the answer and the remainder was not important.  Remainder used problems involve problems were the whole number answer might need to be adjusted due to the interpretation of the remainder.

To control for learning effect, the problems were randomly ordered on each individual test.

5.
Briefly describe and summarize the results of the study.
This description should provide the reader with a self-contained summary of the study and the results. It includes a brief summary of the information above, in addition to a summary of the results. Thus, this description includes brief summary information about: (a) overall goal/focus research question, (b) subjects, (c) design, (d) instruments, (e) results, (f) limitations/issues/strengths/other results (optional, as relevant and appropriate)
The overall goal of this study was to look at how students solve division word problems in second grade.  Another goal was to examine how the type of manipulatives available affected the choice of manipulative and the efficacy of the manipulative in solving division problems for second grade students. 117 second graders (61 female and 56 male) from 5 second grade classrooms in two schools participated in the study.  Nonparametric tests (Chi-Square) were used to analyze the data.  Twelve division word problems were created by the researcher that represented different ideas of division (measurement or partition) and different uses of the remainder (no remainder, remainder is used and remainder is not used).  Results indicated that these second grade students preferred manipulatives that matched the problem context.  Also, results indicated that when students used manipulatives that matched the problem context these students did significantly better than when the manipulatives chosen did not match.  Furthermore, the study showed that these students rarely used a “dealing” strategy when solving partition problems.  Finally, contrary to previous research findings, these students did equally well on measurement and partition type division problems. 

Some nice elements of the design are the use of completely random order of the test questions during each test session in order to control for the learning effect (i.e. a student seeing a problem similar and remembering how to do it).  Also, the study used Chi-square statistics which is appropriate but is also a less powerful test and so the results are even more impressive. 

However, some limitations need to be mentioned.  First, this study cannot be generalized beyond second grade and beyond division.  Making blanket statements about choice of manipulatives and their effect on solving problems is inappropriate outside of these context.  Second, the study has little methodological implementations.  The only implementations are that you may teach division to second graders and that using manipulatives that are related to the contexts that you teach will probably help your students understand this concept.  Third, the research design itself is lacking a true control group and a check for longevity.  The longevitiy issue is one of concern because it is possible that by only using contextually appropriate manipulatives, students may not be able to generalize their results very well.  Thus students who only use money manipulatives to learn about adding decimals, may have difficulty adding decimals in more general situations.  Fourth, the unit of analysis as the student is somewhat questionable since the students were picked from intact groups.   

6.
Did the study include an evaluation of how the intervention was implemented?  

No:

Yes:

If yes, briefly describe:

Materials were spread out across a table and students were allowed to look over all the manipulatives.

Did implementation data address both the frequency of use as well as the fidelity of the implementation?

No:

Yes:

If yes, briefly describe:

Both graduate students who administered the survey were trained by the researcher and both where given the exact same protocol and materials to use during the study.
7.
Were gains in student achievement reported?  
No:

Yes

If student achievement gains were reported, were they sustained over time?
No:                
Yes:             
 If yes, briefly describe.

8.
Replication:  

Did the study cite previous tests of this treatment?  

No:

Yes:

If yes, briefly describe.

“To explore young children’s understanding of division, Brown (1989) created a set of six division problems which included measurement and partition problems with and without remainders.  The results she obtained from the second graders she interviewed supported Zweng’s (1972) findings that remainders caused children difficulty and Lankford’s (1974) contention that remainders are often wrongly interpreted.”

Is this study a replication of an earlier study?

No:            
Yes:              
If yes, briefly describe.
9.
Numerical Rating of Quality of Research (scale: 1-5):  3
10.  Brief 1-3 sentence summary of the study: 

(This is a very brief description that will follow the title of the study.)

This study looked at the strategies that second grade students used when solving division word problems along with what role manipulatives play in this situation.  Results indicate that context appropriate manipulatives were preferred and more effective in helping students solve problems correctly.  In addition, results indicate that both types of division (measurement and partition) are equally accessible for students in this grade.
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