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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: 
Reasoning ability vs. prior knowledge as a determiner of success in biology.


Research Question:
What factors influence the likelihood a student will succeed in college
 biology?













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

Community College – 366 students (Large suburban southwestern comm. college)

252 females, 124 males

Non-majors biology course

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

Expository Instruction and Inquiry Instruction  - Classrooms of both types were studied to see how reasoning ability and prior knowledge affected achievement.

3.
Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)

Students enrolled in a one-semester non-major biology course.

Expository instruction used by 2 experienced instructors who use this approach by choice.

Inquiry instruction used by 2 experienced instructors who use this approach by choice.

Both used same textbook and controlled pace of course.  Both used micro ( macro mode.

Nine topics were taught by both instructors.

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.)

Semester examinations and quizzes – generated and administered by each instructor.

Biology pretest

Final examination – items selected from 1987 NABT HS biology exam.  Instructors did not see exam in advance.

Reasoning ability pretest :3 categories of reasoners were identified – empirical, transitional, hypothetical

Reasoning ability post test – 12 item Lawson Test of Scientific Reasoning.


# previous biology courses

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

A positive relationship between reasoning ability and final examination score and between instructional method and final examination score was found.  Inquiry method produced overall higher scores than the expository method. Hypothetical resources had nearly identical scores for both instructional treatments.  Prior knowledge was not a factor in either class.  Reasoning ability was a better predictor of final exam score in both inquiry and expository classes.

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:  

X

Yes: 



If yes, briefly describe.

7.
Were gains in student achievement reported?  

No:  



Yes: 

X

If yes, briefly describe.

Reasoning ability predicted success.  Results imply that students would be better served by courses that teach by inquiry and focus on the development of scientific reasoning and the acquisition of fewer concepts.

If student achievement gains were reported, were they sustained over time?

Not reported

4. 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.

Supports previous studies in other science disciplines.

Summary:

Rating

__5__Design (scale: 1-5)
__5___
 Educational Importance (scale: 1-5)

[The summary paragraph will be used on the web site provided for districts and should include a brief description of the intervention, the content area and age/description of students studied, and the results of the study.  In addition, strengths and limitations of the study should be noted, including adequacy of measures, ease of implementation, etc.]

The inquiry method resulted in overall higher scores than the expository approach. Scores of students with the highest reasoning abilities (hypothetical) were identical for each type instruction. Given that reasoning ability appears to be a significant predictor of achievement in introductory college biology course, high school biology instructors would be well advised to  design instruction to develop the reasoning ability of their students than covering a wide range of biology concepts. The results suggest that students woud be better served by courses that teach inquiry and focus on the development of scientific reasoning and the acquisition of fewer concepts. 
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