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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:
 

Inductive vs. Deductive Learning and Student activity vs. Teacher demonstration

Research Question(s):

The major research question is the following:

· Are there any aptitude-treatment interactions present when teaching transformational geometry to grade 8 (Australia) students?

The minor research questions are:

· How do Deductive/Inductive curricular approaches impact student learning?

· How do Student Activity/Teacher Demonstration curricula approaches impact student learning?

· Does the sex of the person play any role in the interactions of learning with the afore mentioned variables on achievement?

· Does the presence of manipulatives during testing play any role in the interaction with the other variables on achievement?

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

245 (108 female, 137 male) grade 8 (Australian) students from a large urban high school participated in the study.  

2.
Describe the strategy/model, program, material, or intervention. (Provide a clear description, including information about the factors listed below, as available from the article.)
Description
•  Key characteristics and/or strategies:

There were four categories of treatment.  These were based two dimensions of curricular decisions.  The classes were either teacher demonstrated, in which the teacher would demonstrate the solutions to the various problems or student activity in which the materials guided the students to solving a particular problem.  The other dimension was whether the class was taught using a deductive approach, in which rules were cited to answer student questions or an inductive approach, in which students or the teacher worked from specific examples and then generalized a rule.  Thus there were four treatment groups, namely deduction-student activity (DSA), induction-student activity (ISA), deduction-teacher demonstration (DTD), and induction-teacher demonstration (ITD).  

•  Mathematics topics/areas addressed:

An introduction to reflections, rotations, and translations

•  Grade level:

Grade 8

•  Subgroups of students addressed:

The study did focus on comparing males and females to a small extent.

•  Technology required:

Manipulatives that would aid with translations, rotations, and reflections would be required for the teacher to implement their findings to the fullest.  However, to repeat the experiment, manipulatives would be needed for the entire class.

•  Implementation considerations (e.g., Cost? Extensive staff development? etc.):

Not really applicable as no single instructional strategy is proposed but rather ideas are discussed.  If implementing the ideas to the fullest (something the authors are not necessarily suggesting) then the costs would be rather insignificant (only the cost of a single set of manipulatives and possibly a training session (one or two hours) for the teachers.

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

8 intact mainstream classrooms were randomly assigned to one of the four treatment blocks.  Pretest scores were used as a covariate and their effects were considered first in the regression model accounting for between class differences in achievement.  Also, the aptitude measure was administered a second time.  Upon finding somewhat low reliability for this measure, the researchers took the students who had changed from Concrete to Formal (32) and the one who had changed the other way and recalculated all of the data according to these new assignments.  However, as there was no change between the two results of notice, the researchers just presented the first results.  The intervention consisted of 7 consecutive lessons.

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?

Student achievement was measured on two tests a paper and pencil test (ATA) or the same test but with manipulatives available for use by the student during the test (ATB).  The participants’ aptitude was also measured.  This was measured using a group administered modification of Piaget’s pendulum experiment.  The participants’ aptitude was either classified as Formal or Concrete based on this test.  Regression analysis was used to test the various hypothesis using a hierarchical order.  The R squared incremental change was tested to see if the addition of each new variable (or interaction variable) accounted for any significant variability in the achievement scores.  

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

The overall goal of the study was to determine whether there could be found any aptitude treatment interactions while teaching transformational geometry to grade eight students.  There were several sub goals such as did the availability of manipulatives during testing have any impact?  Did the sex of the participants affect the outcome?  Whether the class was more teacher focused or student driven?  Did this affect the outcome?  Finally, whether the class was taught with a more inductive or deductive approach, did this affect the outcome?  

245 grade eight students were randomly assigned to one of four treatment groups: deduction-student activity (DSA), induction-student activity (ISA), deduction-teacher demonstration (DTD), and induction-teacher demonstration (ITD).  Each class was randomly split into two groups.  Each group was given a pretest to measure their achievement in transformational geometry.  One group was given the test with manipulatives (ATB) and the other without (ATA) manipulatives.  All participants then also participated in a group administered adaption of Piaget’s pendulum experiment to measure their aptitude (developmental level).  Treatment was administered through seven consecutive lessons dealing with transformational geometry to each class (i.e. they were not split into groups during the lessons).  At the end of this, the same groups took the same achievement tests as a posttest.  Finally, as a check for validity, the Piagetian measure of aptitude was readministered.  

Results lead the researchers to retain the null hypothesis regarding interaction terms.  In other words, there was no evidence that Aptitude and Intervention interact in some way with regards to this study.  However, two main effects were found.  One effect found was that the teacher demonstration treatment lead to significantly greater achievement gains compared to the student activity treatment.  The authors argue that this implies that schools may not need to purchase classroom sets of manipulatives since the treatment where the teacher used one manipulative for a demonstration outperformed the treatment where students used manipulatives in student activity groups.  Another main effect found is that formal operational participants learned more (based on the achievement scores) than concrete operational participants.  The researchers argue that this widening of the gap is troubling and must be dealt with.  They  suggest finding a way to minimize this discrepancy or to use tracking in an effort to optimize the type of instruction given to both concrete and formal operational students. 

There were several limitations to this study.  First, the measure of aptitude was somewhat unreliable (0.675 pre-post test correspondence).  While the researchers attempted to account for this by recoding several students and then recalculating the results, the ability of the measure to accurately portray the aptitude of these students at all is in question.  Second,  it appears from the article that the same exact test was administered as a pre-test and a post test (rather than different forms).  Students may have gotten better on the test simply due to seeing the same questions again or they may have been “warned” by seeing the pretest where to focus during the instruction.  Third, the conclusions about manipulatives being only used by the teacher should be taken with caution.  This is unlikely a result that is generalizable outside of the context of the unit of transformational geometry.  For example, it is unlikely that a teacher can, by simply demonstrating on the board or overhead, how to read or use a protractor, instill the skill needed to be able to measure angles later.  

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 fidelity of the implementation?
7.
Were gains in student achievement reported?  
Yes

Formal operational participants outperformed concrete operational participants in achievement growth.   Similarly students in treatment groups where the focus was on teacher demonstration outperformed students in treatment groups where the focus was on student activity in achievement growth. 

If student achievement gains were reported, were they sustained over time?
No analysis was done for this.

8.
Replication:  

Did the study cite previous tests of this treatment?  

No

Is this study a replication of an earlier study?

No

9.
Numerical Rating of Quality of Research (scale: 1-5):

3

10.  Brief 1-3 sentence summary of the study: 

This study tried to analyze whether aptitude and treatment interacted along with several other factors (types of instruction and gender) to account for changes in achievement scores on a transformational geometry test for eight grade students.  The results indicated that no interactions were present.  However, some main effects of interest were found (see #5 above). 
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