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What is the name or title of the instructional strategy/model, program, material, or intervention? A study in transitivity and unit-iteration.  Transitivity refers to the ability one to deduce a third relationship from two (or more) other relationships of equality or inequality. (Example: using a third container to compare volumes of containers having different shapes.)  Unit-iteration is a problem-solving or computational method in which a succession of approximations, each building on the preceding, is used to achieve a desired degrees of accuracy. (Example: using a pencil to approximate the length of an object longer than the pencil.)





Research question, hypothesis, or intended outcome: 

At what grade level will a majority of children demonstrate transitivity and iteration with respect to measurement of volume.

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

Two hundred fifty seven children in grades 2-5 which served two middle to upper-middle, class elementary schools in a suburb of Birmingham, Alabama.

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

Children were categorized into three levels based on their ability to solve volume problems.  A transitivity task and a unit iteration task were given to all students.  A second transitivity task was given students not demonstrating transitivity reasoning on the first task. 

Describe the design of the study:

Transitivity study: Three containers of different shapes were used. Two containers held popcorn. Students were then asked whether the two containers held the same or different amounts of popcorn. A third empty container was offered for their use to answer the question.  Based on their solution, students were placed in one of three levels.

Unit-Iteration task: Students were given two differently shaped opaque containers.  Each was filled with rice.  Seven identical small cups and a pan for dumping the rice in were also provided. Children were asked how they could determine if one container held more, less, or the same amount of rice as the other using one cup, or if necessary, more than one cup.  Based on their response students were placed in one of three levels with level 3 being the highest.  

· Level 3: On their first attempt without any probing questions, children had to use a third term C to compare the two different amounts, A and B.

· Level 2:  If a child succeeded as a result of probing questions, he or she was placed in Level 2.

· Level 1: After many probing questions, children could not think of any way to use the third item C to compare amounts of A and B.

Instruments used to collect data.  Videotaping and interviews. 

Brief description and summary of results.

The overall percentage of children who clearly demonstrated transitive reasoning increased with each grade level.  Transitivity increased from 33% in second grade to 68% in the fifth grade with the greatest increase between second and third grade.

The percentage of children who clearly demonstrated unit iteration also increased with grade level.  The greatest increase again occurred between second grade (15%) and third grade (47%).  A majority (56%) were not successful until fourth grade.

Did the study include an evaluation of how the intervention was implemented? No.  Previous, somewhat similar studies had been done, using transitivity and iteration, with children’s understanding of length and time. 

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

Each interview was conducted by the first author and observed by another researcher trained in Piagetian interviews. Each child’s response was discussed and categorized by agreement. Another early childhood researcher not trained in Piagetian interviews then used the same criteria to categorize independently a randomly selected sample of 10% of all the videotaped interviews. Agreement among the three researchers was .90.  

Were gains in student achievement reported?  Yes

If student achievement gains were reported, were they sustained over time?  Yes
Replication:  Did the study cite previous tests of this treatment? Yes 

Is this study a replication of an earlier study?  No

Summary: (Rating Scale: 1-5) DESIGN 3    EDUCATIONAL IMPORTANCE 4

This study used two different approaches to demonstrate that the grade level in which a majority of students can make volume comparisons needs to be recognized prior to teaching the concept.  One was a transitivity task: using a third container to compare volumes of popcorn in two different containers.  The other was a unit-iteration task: using small cups and a pan to compare volumes of rice in two differently shaped containers.  The tasks were given to 257 children in grades 2-5.  A majority of students could not solve these tasks until fourth grade.  This study suggests comparison of volume concepts may not be appropriate being introduced at the second grade and that the units of measurement, that are expected by the NCTM Principles and Standards by Grade 2, are not realistic. 

