Iowa Content Network Review


Documentation of Structured Analysis for Selecting Scientifically-Based Research:  Instructional Strategies and Programs

Reviewed by:  The Math Content Network

Date Reviewed:  May 2003

Title of Study/Meta-analysis:  Using a Base-Ten Blocks Learning/Teaching Approach for First- and Second-Grade Place-Value and Multi-digit Addition & Subtraction
Author(s): Karen C. Fuson and Diane J. Briars
Source, Publication Date & Pages: Reading Journal for Research in Mathematics Education, 1990, Vol. 21, No. 3, 180-206.


This is a refereed source (journal or book).  

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: Base Ten Blocks Learning/ Teaching Approach
Research Question: Does the use of base ten blocks in 1st and 2nd grade classrooms make a difference in students’ ability to add and subtract multi-digit numbers.

Description of Subjects:
· Study 1 – 169 1st and 2nd graders, small city on border of Chicago in addition 75 2nd graders in subtraction

· Study 2 – 132 2nd graders in Pittsburgh

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

Study 1:  Teachers used brief overview of instruction, lesson plans, student worksheets and tests plus others’ prior experience to implement

Study 2:  2.5 hour in-service training in August and 2.5 hour in-service training in November in subtraction

3. Describe the design of the study.
Study 1:  One group pre-test, post-test – follow up interviews

Study 2:  One group pre-test, post-test 

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.)

· Timed Addition Test 

· Ten-Digit Addition Test

· Un-timed Addition Mini-test – low achieving students

· Timed Subtraction Test

· Ten-Digit Subtraction Test

· Un-timed Subtraction Mini-test
· Mixed Words to Numerals Test – place value & meaningful multi-digit addition 

· Interviews were conducted on 8 children from one class at each achievement level

· McNemar’s test Chi-square, t-tests

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

Study 1:  

· Significant difference in multi-digit addition – Chi-square p < .0001

· Every class improved significantly on every multi-digit addition test  p<.001

· Significant difference in multi-digit subtraction – Chi-square p< .0001

· Every class improved significantly on every multi-digit subtraction test p< .001

· Students showed performance above that ordinarily shown by second graders receiving traditional instruction.

Study 2:  Similar results were found as in Study 1. 

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:  


Yes: 
X
  If yes, briefly describe.

Study explained how the base-ten blocks were used. 

7.
Were gains in student achievement reported?  

No:  


Yes: 
X
  If yes, briefly describe.

Students showed significant improvement.

7. 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.

Fusion, 1986 – This study extended the earlier work. 

Summary
Mathematics - 2nd Grade students –Low, average and high achieving students were included in the study.  The use of base ten blocks in 2nd grade significantly improved their ability to add and subtract multi-digit numbers.  It is recommended that single-digit addition and subtraction be done in 1st grade.  Teachers needed very little workshop time to learn to incorporate the base ten blocks.  

Ratings (scale: 1–5)

Overall Rating:  4
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