Graphic Summary:  

Hierarchy of Study Designs For Evaluating a STEM Educational Intervention
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*    A randomized controlled trial is sometimes called an “experimental” study.
**  A comparison-group study is sometimes called a “quasi-experimental” study.












Generally the strongest study design for evaluating an intervention’s effectiveness.  Uniquely, it enables one to determine to a high degree of confidence whether the intervention itself, as opposed to other factors, causes the observed outcomes.  





Well-designed


Randomized Controlled Trial*





Well-matched


Comparison-Group Study**





A second-best alternative when a randomized controlled trial is not feasible.  The evidence suggests that if the intervention and comparison groups are very closely matched in key characteristics (e.g., pre-intervention educational achievement, demographics), the study in many cases yields the correct overall conclusion about whether the intervention is effective, ineffective, or harmful.  However, its estimate of the size of the intervention’s effect is often inaccurate, possibly resulting in misleading conclusions about the intervention’s policy or practical significance.      





Other designs, such as Pre-Post Study, and Comparison-Group Study** without careful matching





Can be useful in generating hypotheses about what works that merit confirmation in more rigorous studies, but should not be relied upon to inform policy decisions, as they often produce erroneous conclusions about an intervention’s effectiveness.  This is true even when statistical techniques (such as regression adjustment) are used to correct for factors other than the intervention that may affect the study participants’ outcomes.     








