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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:  Conceptually Oriented Instruction (for computational understanding and achievement)
Research Question:  Does conceptually oriented instruction enhance computational competence?

Description of Subjects:

· Students in two ninth grade general math classes

· Ages 14-17, average age about 15 years old

· Characterized as “typical” general math students, using characterization from other research

· 28 and 23 students in the “conceptually oriented” class in first and second semesters, respectively

· 19 and 21 students in the “computational” class in first and second semesters, respectively 

· Teachers were experienced high school teachers, each with more than 15 years experience.

· “Conceptual” teacher was part of a longitudinal study to improve general math; “computational” teacher rarely taught general math

· Midwest suburban high school with about 700 students

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

Conceptually Oriented Instruction:  

· Did not work on drill and practice reviews of arithmetic procedures

· Omitted whole number reviews, and replaced with unit on problem solving

· Used estimation and mental arithmetic

· Learned how to use calculators and used calculators

· Explored whole number concepts and relationships

· Used questioning strategies

· Encouraged student communication

· Used manipulatives, models, and illustrations

· Emphasized fraction as a part of a whole

· Used set, region, and linear models for fractions

· Emphasized connections between fractions, decimals, and percents

· Reviewed decimals in later units on probability and statistics

· Instead of working on computational review practice problems, students worked together on word problems

· Substituted problem solving for drill and practice

Traditional Computationally-Oriented Instruction

· Computationally oriented and exclusively drill and practice

· Stressed computational mastery through drill and practice exercises

· The curriculum for the year consisted of reviews of whole number operations decimal operations, fraction operations, percent operations, and geometry review

3. Describe the design of the study.

· Comparative study of student computational achievement in two classes with pretest and posttest – Type 10-nonequivalent control group design

· Two classes of general math, in-place classes, each with a different teacher

· “Students in one class were taught mathematical concepts, and students in the other class reviewed arithmetical computations” (p. 45).

· Students characterized as “typical” general math students, using characterization from other research

· ITBS scores from 8th grade examined, students similar (but not matched groups)

· Pretest and posttest using the Shaw-Hiehle Test of Computation Skills – 60 items covering whole numbers, fractions, decimals, and percents

· Pretest (form A) in Sept, midtest (form B) in midyear, posttest (form A) in May

· Only pretest and posttest used in data analysis

· Descriptive study of the nature of conceptually oriented instruction

· “Observations, interviews, documents, and test results were used to document conceptually oriented instruction and difference in students computation achievement” (p. 45)

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.)

· Pretest and posttest using the Shaw-Hiehle Test of Computation Skills – 60 items covering whole numbers, fractions, decimals, and percents

· Pretest (form A) in Sept, midtest (form B) in midyear, posttest (form A) in May

· Only pretest and posttest used in data analysis

· Two-tailed test of significance (.01) of pretest means; one-tailed test of significance (.01) of posttest means

· Also, the number of items attempted on pretest and posttest was measured, to get a measure of student effort

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

Students in the conceptually oriented class outperformed students in the drill and practice class on a test of computation. A two-tailed test of significance (.01) of pretest means showed no significant difference between classes (t=-1.73); while a one-tailed test of significance (.01) of posttest means showed a significant difference favoring the conceptually oriented class (t=+3.52). The total test mean in the conceptually oriented class increased from 47% on the pretest to 73% on the posttest; while the total test mean in the drill and practice computation class increased from 53% on the pretest to only 57% on the posttest. Also, students in the conceptually oriented class attempted more problems on the posttest than the pretest, while students in the drill and practice procedurally oriented class attempted less problems on the posttest than the pretest, giving some indication that students in the conceptually oriented class put forth more effort.

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:  


Yes: 
   X
  If yes, briefly describe.

There was an associated observational study that carefully documented the conceptually oriented approach. The drill and practice procedural computation approach was also documented by self-reports and interviews and examination of the curriculum.

7.
Were gains in student achievement reported?  

No:  


Yes: 
   X
  If yes, briefly describe.

Students in the conceptually oriented class outperformed students in the drill and practice class on a test of computation. A two-tailed test of significance (.01) of pretest means showed no significant difference between classes (t=-1.73); while a one-tailed test of significance (.01) of posttest means showed a significant difference favoring the conceptually oriented class (t=+3.52). The total test mean in the conceptually oriented class increased from 47% on the pretest to 73% on the posttest; while the total test mean in the drill and practice computation class increased from 53% on the pretest to only 57% on the posttest.

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

Yes. Pre- and posttest means were computed on the computation test for the conceptually oriented approach for two years after this study ended, although no further testing was done on the traditional procedural drill and practice approach. There was an increase in means for both years for the conceptually oriented approach, both started below the one year of data for the traditional approach and yet both ended with a posttest mean higher than the one-year data for the traditional approach.
7. 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.

Summary

This is a comparative study of two classes of ninth grade general mathematics.  One class used a conceptually oriented approach to arithmetic skills, while the other class used a traditional procedural drill and practice approach to arithmetic skills. Students in the conceptually oriented class outperformed students in the drill and practice class on the 60-item Shaw-Hiehle Test of Computation Skills covering whole numbers, fractions, decimals, and percents.  A two-tailed test of significance of pretest means showed no significant difference between classes; while a one-tailed test of significance of posttest means showed a significant difference favoring the conceptually oriented class. The total test mean in the conceptually oriented class increased from 47% on the pretest to 73% on the posttest; while the total test mean in the drill and practice computation class increased from 53% on the pretest to only 57% on the posttest.

Limitations and Issues

Baseline data indicated that the two groups were similar, but the groups were not matched. However, there was a pretest-posttest comparison. The comparison groups were not randomly assigned. This is rarely possible in educational studies. Without random assignment, the study cannot absolutely attribute any findings to the instructional approach because other variables such as teacher differences, motivation of students, and other mathematical experiences not tested could not be strictly controlled. The positive findings for the conceptually oriented approach do increase the likelihood that conceptually oriented instruction had a positive effect. 

Ratings (scale: 1–5)

Overall Rating:  4
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