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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? Who were the subjects?

· Strategy/Model name/Title: Conceptual vs. Procedural Instruction
· Research Question(s):
Is there causal evidence between children's conceptual and procedural knowledge regarding mathematical equivalence?
(a) Are procedural and conceptual knowledge related?
(b) Do gains in conceptual knowledge also increase procedural knowledge?
(c) Do increases in procedural knowledge lead to gains in conceptual knowledge?
· Description of subjects (N, age, SES, etc.): 
Eighty-six fourth and fifth graders from a parochial school participated in this study. The number of girls and boys were approximately the same. The subjects were mostly Caucasian students with a mean age of 10 years and 2 months. Forty-eight of these subjects were included in the implementation groups, including the control group.
2.  Describe the strategy/model, program, material, or intervention. 
· Key characteristics and/or strategies: Both strategies included direct instruction, one of conceptual understanding and the other regarding procedural strategies. Implementation occurred during one day with a posttest the following day.

· Mathematics topics/areas addressed: Equivalence

· Grade level: 4th and 5th

· Subgroups of students addressed: Gender differences were examined

· Technology required: none


· Implementation considerations (e.g. cost, staff development, etc.): none


· Other relevant descriptive information: none
3.  Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.): 

Students were given a pretest. Those students who lacked a conceptual understanding of equivalence were then randomly assigned to one of the following intervention groups:

Control – no intervention.

Conceptual – students were given a lecture to promote conceptual understanding of mathematical equivalence.

Procedural – students were given a lecture to promote procedural understanding of mathematical equivalence.

Within these groups, all students took a conceptual pre- and posttest. Further, students took a transfer test on the day after the intervention.

4.  What was measured, what instruments were used to collect data, and what measures (effect size, tests of significance, etc.) were used to report results? 

First, students were screened on the basis of a conceptual test. Then they were given a conceptual pretest, which further screened some subjects. Students were split into groups and given a procedural pretest, then instruction, then a procedural posttest. The next day, a conceptual posttest and transfer test was given.

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

a) Goal/Question: Conceptual knowledge is an "explicit or implicit understanding of the principles that govern a domain and of the interrelation between pieces of knowledge in a domain". Likewise, procedural knowledge is defined as "action sequences for solving problems". These two definitions were the basis for this study regarding the relationship between conceptual and procedural knowledge.

b) Subjects: Subjects were screened and separated into two groups, those with conceptual understanding of equivalence, and those without. The latter group would be randomly assigned into one of the following intervention groups: control, conceptual, or procedural.

c) Design: This was a Pretest-Posttest Control Group Design. 

On the day of the intervention, all students were given a conceptual pretest. Next, students in the intervention groups were given a procedural pretest, then instruction, then a posttest. Instruction was the only factor that differed between the groups. The control group was given no instruction. The conceptual group was given a short lecture regarding the concept of equivalence. The procedural group was given a short lecture demonstrating one procedure for solving problems involving mathematical equivalence.

The next day, students were given a conceptual posttest and a transfer test. Results indicate that both instruction groups scored significantly higher on posttest than the control group. Further, the conceptual groups scored higher on transfer tasks and used a variety of procedures on the measures. Otherwise, there was no significant difference between the conceptual and procedural groups on other measures.

Strengths/Limitations: 

· The description of the study seems to be the most hindering aspect of it. It is difficult to determine what was done and when exactly it was done. 

· The focus of the intervention seems to rely more on testing than actual instruction. There is nothing wrong with this, as long as it is explicitly stated. It is not. 

· There is no discussion on the effects of the actual testing with regards to the outcomes. This is especially important because all students were given conceptual tasks before the intervention. This should indicate that all students were exposed to conceptual understanding at some point.

· Another limitation is the lack of a retention measure. Students were given a posttest immediately following instruction and other measures the following day. It would be interesting to know what effect this methodology has in a less immediate context.
6.  Did the study include an evaluation of how the intervention was implemented? If yes, briefly describe. 

Yes, an independent rater used videotape to code the sessions. Agreement on items was over 87%. However, no other mention of videotaping was made.

Did implementation data address both the frequency of use as well as the fidelity of the implementation? If yes, briefly describe. 

Not discussed.

7.  Were gains in student achievement reported?  No

If student achievement gains were reported, were they sustained over time? If yes, briefly describe. 

N/A

8.  Replication: Did the study cite previous tests of this treatment?  No

Replication: Is this study a replication of an earlier study? If yes, briefly describe. 

Not a replication.

9.  Numerical Rating of Quality of Research (scale: 1-5): 3
10. Brief 1-3 sentence summary of the study: 

This study evaluates the effects of a lecture-based lesson regarding either procedural or conceptual knowledge of equivalence. Evidence suggests that the conceptual group did better on transfer tasks and generated a variety of procedures for dealing with equivalence. Procedural instruction led to increased conceptual understanding and to adoption, but only limited transfer of the instructed procedure. 
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