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 What was the intended outcome of goal?

The intended outcome was to identify which of 12 teaching strategies, as well as which teaching conditions, had the greatest influence on improving student achievement.

Research Question:  

What are the effects on achievement of twelve categories of teaching techniques: questioning, wait-time, testing, focusing, manipulatives, presentation approach, inquiry or discovery, audio-visual, grading, modified, and teacher direction.  In addition, does class size influence learning.

Very brief definitions of the teaching techniques studied are: 

Audio-visual: use of films, videotaped presentations, audio-tapes, pictures

Focusing: emphasis on use of objectives and organizers

Grading: use of pass/fail or students assigning their own grades

Inquiry-Discovery: More student-centered and less teacher directed

Manipulative: Student use of manipulatives or devices 

Modified: Revision of instructional materials or instructions

Presentation Mode: Field trips, group discussions, games, team teaching, self-paced

Questioning: high level, initial knowledge and comprehension checks, inserted questions

Teacher directions: Variations in extent of provision of directions for learning tasks.

Testing: Variations in frequency, purpose, and level of testing.

Wait-time: Variation in duration of time following posing of question

Miscellaneous: Variation of techniques not classifiable into previous categories.

Description of subjects:

The studies used in this meta-analysis included U. S. students in grades 6 through college.

Each study had a control group and included enough data for an effect size to be calculated.  Data sources included doctorial dissertations, ERIC documents and journal articles.  Research studies used spanned 30 years.  More studies addressed grades 9-12 than any other group.  The studies covered all science subject areas with a somewhat higher percentage in biology.  A total of 160 studies and 400 effect sizes were part of the study. 

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

The strategies, programs, materials or interventions varied.  For this meta-analysis the effect size of each study was calculated, information was collected about student and teacher characteristics. Details of the treatment and experimental conditions were recorded.  

Describe the design of the study: 

Use of control groups were required for each study to be included in this meta-analysis.  Enough data had to be available so an effect size could be calculated.  The lengths of time the studies were conducted varied from less than 2 hours to more than 20 hours.  The number of students in the studies varied from fewer than 50 to over 200.  Class sizes varied from less than 15 to over 35.  Research studies were conducted in rural, town, suburban and urban settings.

What instruments were used to collect data and what metrics were used to report results? 

Data reported was basically the effect sizes and the standard deviations related to the 12 different teaching strategies but these results were reported in various ways including year of study, grade in school, science subject area, cognitive achievement, methods of science, affective measures and problem solving.

The instruments and methods used to measure outcomes included published instruments, regular classroom tests, observations and interview and instruments developed especially for this study.

Summary of the results of the study:

The overall mean effect size for all teaching strategies in this study was 0.34 (higher than an educationally significant effect size of 0.2).  The average impact of using the teaching strategies analyzed was about 1/3 of a standard deviation or about 13 percentile ranks.  The effect size for the 12 categories varied and depended, somewhat on the grade level and academic area. Wait-time had the highest mean effect size (.90).The mean effect sizes for focusing (teaching to objectives), questioning techniques, and using manipulatives were considerably higher than the average mean.  Inquiry-discovery and teacher direction had lower effect sizes (both .32). Results for presentation mode and teacher direction were educationally significant at effect sizes of .26 and .23 respectively. Grading had a negative effect size.  The study indicated that the effective science classroom is one in which students are kept aware of instructional objectives and receive feedback on their progress toward these objectives and where students get opportunities to physically interact with instructional materials and engage in varied kinds of activites.  It suggests the effective science classroom reflects considerable teacher planning but the plans are not of a "cookbook" nature; one where students have some responsibility for defining tasks. The effect sizes associated with classes of different size provide strong evidence for smaller classes.  Effect sizes for the various teaching strategies did not vary a great deal with grade level changes, except at the college level.

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? 

Since this was a meta-study of 160 studies the interventions, etc. varied considerably but evaluations and how the intervention was implemented was not provided nor did it address the integrity of the implementation.

Were gains in student achievement reported?   No

Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?  No

Rating: Design…5; Educational Importance…5
Summary:

The Meta-Analysis of the Effects of Various Science Teaching Strategies on Achievement is a compilation of 160 studies.  The meta-analysis was done in order to identify which of 12 teaching strategies have the greatest influence on improving student achievement.  The twelve categories of teaching strategies were questioning, wait-time, testing frequency and level, focusing on objectives, use of manipulatives, presentation variations, inquiry or discovery, use of audio-visuals, grading (pass/fail or student assigning their own grades), revision of instructional materials, and teacher directions.  The grade range of studies was sixth through college.  Each study had a control group and statistical data that allowed effect sizes and standard deviations to be calculated.  All science subject areas were covered.  Information about student, teacher characteristics and class size was collected.  All studies used involved control groups.  Teaching strategies ranged in terms of being educationally significant, based on the effect size.  Results for grades 6-12 were fairly similar.   Based on effect size, wait-time was highly significant, followed by focusing, questioning techniques and use of manipulatives as moderately significant.  Inquiry/discovery, presentation mode, testing and teacher direction were somewhat low in terms of educational significance.  Grading had a negative significance while audio visual was minimal.  

The study indicated that the effective science classroom is one in which students are kept aware of instructional objectives and receive feedback on their progress toward these objectives and where students get opportunities to physically interact with instructional materials and engage in varied kinds of activities.  It suggests the effective science classroom reflects considerable teacher planning but the plans are not of a "cookbook" nature; one where students have some responsibility for defining tasks. The effect sizes associated with classes of different size provide strong evidence for smaller classes.  Effect sizes for the various teaching strategies did not vary a great deal with grade level changes, except at the college level. 

Brief Summary for Web Page:

This was a meta-analysis of 160 studies which addressed questioning, wait-time, testing frequency and level, focusing on objectives, use of manipulatives, presentation variations, inquiry, use of audio-visuals, grading, revision of instructional materials, teacher directions, class size and all sciences grades 6 through college.  The study concluded that wait-time is highly significant; focusing, questioning techniques, and use of manipulatives are moderately significant; inquiry, presentation mode, testing, and teacher direction are lower in significance.  The effective classroom informs students of objectives, provides frequent feedback to students, engages students, gives students responsibility for defining tasks and has fewer students. 
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