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What is the name or title of the instructional strategy/model, program, material, or intervention? Use of pharmacology topics in H.S. biology and chemistry to improve performance in three content areas of National Science Education standards. 





Research question, hypothesis, or intended outcome : Science instruction in the context of drug-related topics (i.e., pharmacology) might improve student performance on tests of standard high school biology and chemistry concepts.  The hypothesis was based on the constructivist concept that information embedded within meaningful contexts and applications fosters learning. 

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

Fifty experienced high school teachers (25 chemistry and 25 biology) were selected to participate in the study. They were randomly assigned to teach under experimental and control conditions.  High School students from 40 public, 5 parochial and 2 military schools were involved.  The schools' minority population ranged from less than 10% to over 80%.  There was a mix of urban, suburban and rural schools.  Although more schools were located in the NE, schools from all parts of the U.S were represented .  Both upper and lower level biology and chemistry classes were represented.  Usable cores were obtained from 4038 students.  Teachers in the experimental group were given wide latitude as to how to implement the modules. 

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

Teacher applicants were solicited by an article  in the NSTA newsletter and an announcement at the annual meeting of NC Science Teachers Association.   Twenty-five chemistry and  twenty-five biology  were selected and randomly assigned to treatment or control groups.  Teacher participants were selected from volunteers based on 1) at least five years teaching experience, 2) creative answers to items on application form and, 3) prior experience in science program development. 

The researchers developed four modules on pharmacology topics generally related to drug abuse and incorporating content topics from national science education standards, for example: structure and properties of matter, chemical reactions, cell physiology, organization of living things, personal and community health.  Each had a student and a teacher section. Module names: 


1) Acids, bases and cocaine addicts 


2) Drug testing


3) How drugs kill neurons


4) Military pharmacology

Describe the design of the study:

Teachers of the experimental classes attended a five day workshop.  Teachers of control classes attended the same workshop one year later.  Teachers studied the pharmacology topics and received instruction from university pharmacology faculty.  Working in small groups teachers developed teaching strategies for each module.  One of each strategy was selected to be included in the module; the others were included in the instructional handbook. 

In the school year following the workshop, the teachers of experimental groups field tested the modules. The data-collecting experiment was conducted the following year. Modules 1, 2, 3, 4 were used in 38, 22, 17, and 23 classrooms respectively. 

Instruments used to collect data. Measures of dependent variables, materials, effect size, tests of significance:

Approximately two weeks before the end of the course researchers mailed each participating teacher a 20-item multiple-choice test (9 biology, 11 chemistry) to measure student performance. In addition 8 advanced questions about  new knowledge about drugs taught in the modules and typically not included in the regular curriculum were added to the 20 questions.


The performance  test  was constructed by the researchers with input from chemistry and biology teachers at the NC School for Science and Mathematics. Content relevance was validated by a separate group of science teachers at the NCSSM.  No information was provided on how validation was done. Researchers accepted reliability of the test items with a Cronbach Alpha coefficient of 0.74.  A two-level HLM (Hierarchical Linear Model) was used to analyze test results.   Effect sizes were determined for basic knowledge and advanced knowledge and for classroom used of one, two, three or four modules.

Brief description and summary of results.


As reported by the researchers:  


1) When compared to the control groups students using the pharmacology modules scored significantly higher on a multiple choice test of basic biology and chemistry concepts. Very large effect sizes (up to 1.27 standard deviations) were obtained.  


2) For basic and advanced knowledge effect sizes were large when more than two modules were used.    

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.  The researchers did comment that it would have been useful to identify implementation styles of the various teachers and thus determine which styles were most effective.  A question is "was it replication within the modules or the pharmacology concepts that increased the scores?"

Were gains in student achievement reported?  Yes.  Data charts were included which reported a summary of effect sizes for basic knowledge and advanced knowledge, based on the number of modules taught.  Effect sizes increased as the number of modules increased and were, in almost all cases, highly significant.

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

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

Summary:

This was a carefully designed study to evaluate if "Integrating Pharmacology Topics in High School Biology and Chemistry Classes Improves Performance."  It involved twenty-five experienced biology and twenty-five experienced chemistry teachers who helped develop four modules on acids, bases, addicts, drug testing, drug effects and military pharmacology.  Half of the teachers taught experimental classrooms using from one to four of these modules while the other half taught a control group using standard classroom texts.

Over 4000 students from a cross-section of public, parochial, military and regional sections of the U.S. were involved.  Classrooms ranged from less than 10% minority to over 80% minority.  Approximately two weeks prior to the completion of the course a 20-item multiple-choice test plus eight advanced questions were given to students.  The results were evaluated using accepted statistical procedures.  The main predictor of the differences in results between the experimental and control groups is the effect size, based on significant predictors.  An effect size of over .5 is considered significant.  In this research the effect size generally increased as the number of modules taught increased.  Data from this study demonstrates that classrooms, where three or four pharmacology modules are used, do indeed show significant improved performance in areas of basic principles in biology and chemistry over classrooms using standard textbooks.

The modules can be accessed after June, 2004 and downloaded at the Pharmacology Education Partnership (PEP) website: http://www.thepepproject.net.  They are now joined by an additional two modules (Modules 5 and 6) that were not part of the study.  

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