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What is the name or title of the instructional strategy/model, program, material, or intervention? Thirty-one studies were selected representing thirty-four achievement outcomes dealing with the integration of math and science at various levels, K through college.  Five categories of strategies were then examined meta-analytically to determine quantitative results.

Research question or intended outcome? : Does the integration of mathematics and science result in greater student achievement and with what kind of integration and grade levels are positive effect sizes realized?

Description of subjects: This study examined and determined effect sizes for the various research studies at the elementary, middle school, high school and college level.  Results were combined.

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

Thirty-one studies, which represented a wide variety of configurations of integrated science and mathematics as a treatment, measured student achievements, had control groups and provided sufficient data to compute an effect size, were selected.   The study grouped research by type of integration strategy, grade level and by the decade in which the study was conducted.  Studies covered the years from 1935 through 1997 and included several reform efforts and curriculum improvement projects. 

Describe the design of the study: This study grouped the different integration strategies into five categories: 

1. Sequenced.  Science and mathematics are planned and taught sequentially.

2. Parallel. Science and mathematics are planned and taught simultaneously through parallel concepts.

3. Partial. Science and mathematics are taught partially together and partially as separate disciplines in the same classes.

4.  Enhanced.  Either science or mathematics is the major discipline of instruction, with the other discipline apparent throughout the discipline.

5.  Total.  Science and mathematics are taught together in intended equality.

The five forms were then examined meta-analytically with study effect size for student achievement determined.

Instruments used to collect data: The thirty-one studies used various types of instrumentation.  This review used the Study Effect Meta-analytic (SEM) method for identifying quantitative effects.  All studies included used various forms of integration of math and science, measured student achievement, had control groups.  Student achievement for both science and mathematics was measured using effect size calculations based on data derived from the studies.

Brief description and summary of results:

When instruction was sequential, effect sizes were positive for science (ES=.34) and for mathematics (ES=.85).  Parallel (but separate) instruction produced negative effect sizes.  Partial integrated and partially separate in the same classroom had small positive effect.  Enhanced instruction (instruction that was either in science with mathematics enhancement or in mathematics with science enhancement) had a medium positive effect of science (ES=.66) and a small positive effect for mathematics (ES=.17).  Total integration of both science and mathematics had a large significant effect size of .96 for science and a small positive effect size for mathematics of .20.   

Did the study include an evaluation of how the intervention was implemented? No

Did implementation data address both the frequency of use as well as the integrity of the implementation? No.  

Were gains in student achievement reported?  Positive gains were reported in some treatments and negative gains were reported in other treatments.  

If student achievement gains were reported, were they sustained over time? Not known

Replication:  Did the study cite previous tests of this treatment? Each study was somewhat different in scope and level.

Summary:  Selection of the approach or strategy to integrate science and mathematics is critical.  Not all approaches provide positive results and most provided greater gains in science than in math.  

Two integration approaches provided data with highly significant positive results in science and slightly positive results in mathematics.  One was where instruction in either science or math was the major discipline of instruction, with the other discipline apparent throughout instruction. The other was where science and mathematics were taught together with intended equality. 

One approach provided highly significant results in mathematics with somewhat significant results in science.  This was when science and math were planned and taught sequentially, with one preceding the other.  

An approach that produced negative results was when planning and teaching science and mathematics occurred simultaneously through parallel concepts.

Teaching science and mathematics partially together and partially as separate disciplines in the same classes resulted in slightly positive achievement gains.

NOTE:  About one-half of these studies were more than 30 years old.  Only one elementary study was less than thirty years old and it provided a negative effect size for integration.  

Rating: Design (scale: 1-5) 3  Educational Importance (scale: 1-5)  3

For the web page: This is meta-study which combined results of thirty-one studies relating to the integration of math and science.  All studies included control groups and measured student achievement.  Studies were grouped into five categories. Not all approached produced positive results and those that did produced greater gains in science than in mathematics.  Two that produced highly significant results in science and slight gains in math were (1) instruction where either science or math was the major discipline and (2) instruction where science and mathematics had equal emphasis.  Highly significant results in math and somewhat significant results in science were obtained when both were planned conceptually together but taught sequentially.  Negative results were obtained when parallel concepts were planned and taught simultaneously.  Slightly positive gains were obtained when science and math were taught partially together and partially as separate disciplines. 

