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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: Does the acquisition of domain-specific conceptual knowledge require the use of general procedural knowledge?
Description of subjects:  (Include number of participants, age, SES, etc.)

314 high school students in ten sections of a general biology course and ten sections of a general chemistry course enrolled in well-equipped high schools in Phoenix, AZ.  Average age 16.2, SD 1.35 years.
2.  Description of the strategy/model, program, material, or intervention:

Hypothetico-deductive reasoning was defined as that pattern of reasoning in which intuitively-generated ideas are proposed as hypotheses, their consequences deduced, and evidence of some sort is compared with those deduced consequences to allow the rejection or retention of the initial hypotheses. (Continued in Item 3.)
3.  Description of the design of the study: (sample selection, assignment to treatment, controls, length of the intervention, etc.)
Students were tested to determine the extent to which they were skilled in the use of hypothetico-deductive reasoning and the results used to classify them as reflective thinkers (low score-19.4%), transitional thinkers (intermediate score-58%), or intuitive thinkers (high score-22%).\The students were then given a series of four novel tasks which required them to positively select from a group of objects those that could be placed in a given class because they had common identifying traits.
Tape-recorded interviews were also conducted with selected students from each group to provide additional insight into students’ thought processes.
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.)

The Lawson Test of Scientific Reasoning (1978) was used to classify students according to their hypothetico-deductive reasoning abilities.
The test of knowledge acquisition consisted of four novel tasks developed by the eight-person research team.

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

The hypothesis was confirmed to a probability error of less than 0.00001.  Acquisition of domain-specific concepts (declarative knowledge) depends on the use of more general procedural knowledge, specifically skill in reasoning hypothetico-deductively.
6. 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.
7. Were gains in student achievement reported?  Not applicable
8.  Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study? No.
Summary:

Rating
5 on a design scale of 1-5     Design (scale: 1-5)


Three-hundred high school biology students were tested to determine their skill with the use of hypothetico-deductive reasoning skills and were classified as reflective, transitional or intuitive thinkers.  They were then given four concept-acquisition tasks.
Results showed that acquisition of novel concepts (declarative knowledge) depends on procedural knowledge, specifically skill in reasoning hypothetico-deductively.  Simply stated, the study revealed that acquisition of novel knowledge is more dependent on reasoning ability than on prior declarative knowledge.

The authors also concluded that their study results support a general conclusion that deficiencies in reasoning skills are a cause of academic difficulties and that instruction must be designed and implemented in such a way as to help students acquire the necessary reasoning patterns.
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