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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:
 

Explicit Schema-Based Strategy or Traditional Basal Strategy for the Acquisition, Maintenance, and Generalization of Mathematical Word Problem Solving.

Research Question(s):

a. Do students instructed in a traditional basal strategy perform less well than those instructed in a schema-based strategy on the acquisition, maintenance, and generalization of mathematical word problem solving?

b. Will the schema-based strategy instruction bolster students’ performance to a level commensurate with a normative sample?

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

a. Thirty-four students in grades 2, 3, 4, and 5 from four public school classrooms in the northeastern and southeastern United States were the subjects. Twenty-five were classified as having mild disabilities (LD), educably mentally retarded (EMR), or seriously emotionally disturbed (SED). The remaining nine students included low-performing students who were not classified as being disabled, but were experiencing difficulty in mathematics.
In addition, a comparison group of 24 normally achieving third-grade students was also included.

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:

Forty to forty-five minute training sessions were conducted with small groups of 3 to 6 students. Treatment was delivered by pairs of trained investigators who alternated across treatment conditions.

Schema Treatment:

In the schema condition, instruction in solving the three different word problem types by using the schema strategy was taught in discrete steps:

· During the first phase, students practiced identifying the different problem types (e.g., change, group, and compare) and mapping the features of the situation onto the schema diagrams.

· The second phase of training began with a review of the problem schema, but problems rather than story situations were presented. Student misconceptions about problem schema constraints were addressed.

· The third phase consisted of instruction in the second strategy step (action schema and strategic knowledge). Students were taught how to use the schema and how to develop a generalizable rule based on the part-whole concept. Students received explicit feedback, were guided during practice trials, and completed worksheets containing either story situations or word problems.

Traditional Treatment:

In the traditional condition, instruction was derived from the Addison-Wesley Mathematics basal mathematics program. 

· During the first phase, the instructor presented and directed the Think Math activities as specified in the basal program for the entire instruction period.

· The second phase of training entailed instruction in using a 5-step checklist procedure to solve word problems (1) understand the question, (2) find the data; (3) plan; (4) find answer and (5) check back. Students completed problems of all three types at the end of each session and received feedback on the correctness of their solutions.

• Mathematics topics/areas addressed: 
Problem Solving with an emphasis on Number and Operations


• Grade level: Grades 2, 3, 4, and 5

• Subgroups of students addressed: Students classified as having mild disabilities (LD), educably mentally retarded (EMR) or seriously emotionally disturbed (SED).  Note: Diverse Learners

• Technology required: None
• Implementation considerations (e.g., Cost? Extensive staff development, etc.?):

a. Staff training on the schema

b. In the study, all training was done by the researchers, not classroom teachers.

c. In the study all the training was done outside the regular classroom

• Other relevant descriptive information:

3. Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.) 
Initially, seventy-five students were identified by their teachers as having adequate addition and subtraction computational skills, but poor word problem-solving skills. Those chosen for the study had to meet the following three criteria:

a. Students had to successfully complete addition and subtraction computational problems necessary for solving word problems with 90% accuracy.

b. Students were required to solve simple action problems at or above 90% accuracy (e.g., Kelly had 6 tapes. She bought 3 more. How many tapes does Kelly have in all?)

c. Students’ performance on a 15-item criterion test of one-step word problem solving had to be at or below 60%, indicating the need for problem-solving instruction.

Students in all classrooms were blocked on the pretest scores and randomly assigned to each of the two treatment conditions (schema and traditional). The groups appeared equivalent on sex, grade, age, ethnicity, and special education classification.

In addition, a comparison group of 24 normally achieving third-grade students was included in the study as a normative sample. 

The total number of days for the training ranged from 17 to 20 because some classroom sessions were less than 45 minutes. Three additional days were used for post-testing, delayed post-testing, and generalization testing. 

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? 
In the first phase the differential effects of a schema strategy and a traditional basal strategy on the acquisition of simple one-step word problems were assessed. In the second phase, maintenance and generalization of the two instructional strategies were examined. 

Each student was given a packet of word problems and pencils. On both the pretest and the posttest, students were instructed to read the word problem and do their best to solve them.  The number of correct responses was noted. All students were tested for generalization of the strategy the day after the posttest.

Students in the two instructional groups were tested 1 or 2 weeks after training on Form 3 to assess maintenance of the word problem-solving strategy.

a. Dependent measures included word problem-solving criterion tests prepared by the first author. Three forms of a 15-item problem-solving instrument were designed for the pretest, posttest, and delayed posttest. All forms were parallel forms: the only differences in the three parallel sets were the specific numerical values used, which were randomly generated by using two-digit numbers. 

· Reliability was measured by administering to 24 third-grade students (.77 to .88)

· Equivalency was measured by comparing mean scores (83%, 81%, and 82%)

· ANOVA compared pretest scores of two strategies

· 2 X 2 (Groups: traditional, schema) X Test Time (posttest, delayed posttest) ANCOVA with repeated measures to test for treatment effects, adjusting posttest and delayed posttest scores for the pretest score

· Across test results were analyzed by examining percent correct

· Unadjusted means were used to examine the performance of the two instructional conditions relative to the third-grade normative sample

b. An additional form that consisted of a set of 15 one-step addition and subtraction word problems from grades 4 and 5 was developed to measure generalization.

· Repeated measure 2 X 2 (Group X Test Time) ANOVA to assess the observed difference between the two groups from the pretest to the generalization test.

· A post hoc Scheffe F test examined differences between groups on the generalization test

c. Each student was individually interviewed. The questions on the questionnaire were read to them.

· A series of independent sample t tests examined the mean differences in scores on strategy effectiveness, usefulness of note sheets, and frequency of strategy usage in the classroom and recommendation of strategy to others.

5. Briefly describe and summarize the results of the study. 
(a) Overall goal/focus research question: Will an explicit schema-based strategy or a traditional basal strategy work better for the acquisition, maintenance, and generalization of mathematical word problem solving by students at-risk or with mild disabilities.

 (b) Subjects: Thirty-four students in grades 2, 3, 4, and 5 from four public school classrooms in the northeastern and southeastern United States were the subjects. Twenty-five were classified as having mild disabilities (LD), educably mentally retarded (EMR) or seriously emotionally disturbed (SED). The remaining nine students included low-performing students who were not classified as being disabled, but were experiencing difficulty in mathematics.

 (c) Design: This was a true experimental pretest-posttest control group design with an additional delayed test one or 2 weeks after the instruction. Students who possessed adequate addition and subtraction computational skills, but poor word problem-solving skills were identified for the study and were assigned randomly to two treatment conditions (schema and traditional).  In addition a comparison group of 24 normally achieving third-grade students also were included in the study. Those in the schema treatment received training in the schema for three problem solving models (e.g., change, group, and compare); in solving problems using the schema. Students in the traditional treatment received training in Think Math activities and the five step problem-solving model from Addison Wesley Mathematics. The comparative group of third-graders 

(d) Instruments: 

a. Word problem-solving criterion tests prepared by the first author were used as pretest, posttest, and delayed posttest

b. An additional form that consisted of a set of 15 one-step addition and subtraction word problems from grades 4 and 5 was developed to measure generalization.

c. Interviews with students

(e) Results: 

a. Word problem-solving criterion tests prepared by the first author were used as pretest, posttest, and delayed posttest

· ANOVA compared pretest scores of two strategies

· Did not yield a significant main effect for group, F(1,32) = .29, p = .59, indicating performance on pretest was comparable

· 2 X 2 (Groups: traditional, schema) X Test Time (posttest, delayed posttest) ANCOVA with repeated measures to test for treatment effects, adjusting posttest and delayed posttest scores for the pretest score

· A statistically significant main effect was obtained for group only, F(1,31) = 6.23, p = .02, favoring the schema condition.

· No significant differences between the two conditions on test time, F(1,31)) = 1.8, p = .19, were found. 

· Across test results were analyzed by examining percent correct

· Students in the schema group correctly solved 77% and 81% of the problems on the posttest and delayed posttest, respectively

· Student in the traditional group correctly answered 65% and 64%, respectively, on the same tests.

· Both the schema and traditional groups showed an increase (26% and 16%, respectively) in scores from pretest to posttest and maintained their use of word problem-solving skills

· Unadjusted means were used to examine the performance of the two instructional conditions relative to the third-grade normative sample

· On the posttest, scores for both schema and traditional groups increased to 77% and 65%, respectively, and the schema group’s scores approached those of the third grade normative sample 81%. 

· Scores on the delayed posttest (81%) for the schema group matched only those of the normative sample of third graders (82%) – the mean score for the traditional condition was 64%.

b. An additional form that consisted of a set of 15 one-step addition and subtraction word problems from grades 4 and 5 was developed to measure generalization.

· Interviews with students
ANOVA compared pretest scores of two strategies

· Repeated measure 2 X 2 (Groups X Test Time ANOVA to assess the observed difference between the two groups from the pretest to the generalization test.

· The ANOVA yielded significant main effects for group, F(1,32) =6.5, p = .02, test time, F(1, 32) =44.03, p =.000, and Group by Test Interaction, F(1,32) = 6.99, p = .013. 

· Schema group made more gains from the pretest to generalization (34% increase) than the traditional group (14% increase)

· A post hoc Scheffe F test examined differences between groups on the generalization test

· Significant differences were revealed (p =- .005) between groups on the generalization test, indicating that the schema group solved more problems correctly (85%) than the traditional group (65%) did.

c. Each student was individually interviewed. The questions on the questionnaire were read to them.

· A series of independent sample t tests examined the mean differences in scores on strategy effectiveness, usefulness of note sheets, and frequency of strategy usage in the classroom and recommendation of strategy to others.

· The differences between the mean scores were not statistically significant in any of the areas

(f) Limitations/issues/strengths/other results: Some of the limitations are listed below.

a. In the study all the training was done by researchers, not classroom teachers.

b. Given that the teachers did not take part in the instructional process, they may be less apt to continue use of the strategy instruction following the training.

c. Although there were no significant differences between the two groups’ mean IQ scores, a difference of about 10 points may be educationally significant.

d. The missing IQ scores present problems in terms of accurately identifying the sample in the study.

e. Students in the study completed all their training and testing in either special education resource rooms or areas in the school outside of the general education classroom.

6.
Did the study include an evaluation of how the intervention was implemented?  

No:           

Yes:            
If yes, briefly describe:

Checklists of steps during intervention were developed for both groups to assess agreement for the instructors’ delivery of the assigned instructional strategy. Approximately 30% of the lessons were observed for treatment fidelity. Analysis of these data for both groups indicated that the instructors observed the instructional procedures 100% of the time.

Did implementation data address both the frequency of use as well as the fidelity of the implementation?

Implementation 

No:             
Yes:            
 If yes, briefly describe.

7.
Were gains in student achievement reported?  
No:

Yes:

· Schema group made more gains from the pretest to generalization (34% increase) than the traditional group (14% increase), although both groups made gains.

· On the posttest, scores for both schema and traditional groups increased to 77% and 65%, respectively, and the schema group’s scores approached those of the third grade normative sample 81%. 

· Scores on the delayed posttest (81%) for the schema group matched only those of the normative sample of third graders (82%) – the mean score for the traditional condition was 64%.

If student achievement gains were reported, were they sustained over time?
No:

Yes:


 If yes, briefly describe.
Not studied:

· Scores on the delayed posttest (81%) for the schema group matched only those of the normative sample of third graders (82%) – the mean score for the traditional condition was 64%.

8.
Replication:  

Did the study cite previous tests of this treatment?  

No:            
Yes:             It extends two earlier studies that involved representational techniques based on information-processing models of problem solving (i.e., Zawaiza & Gerber, 1993; Jitendra & Hoff, 1996).  In the first study, three types of instruction in mathematics word problem solving with learning-disabled adults were compared. This study suggests that the use of a schematic representation that delineated the relationships among the key components of word problems facilitated student learning. In the second study, Jittendra and Hoff found that participants with learning disabilities increased their performance on word problems when a schema-based strategic was used.

 Is this study a replication of an earlier study?

No:            
Yes:              
If yes, briefly describe.
9.
Numerical Rating of Quality of Research (scale: 1-5): 4

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


(This is a very brief description that will follow the title of the study.)


The differential effects of two instructional strategies, an explicit schema-based strategy and a traditional basal strategy, on the acquisition, maintenance, and generalization of mathematical word problem solving were examined. Thirty-four elementary-aged students with mild disabilities or at risk for mathematics failure were randomly assigned to each of the two treatment conditions. Results indicated that both groups’ performance increased from the pretest to the posttest. All students were able to maintain their use of word problem-solving skills and generalized the strategy effects to novel word problems. However, the differences between groups on the posttest, delayed posttest, and generalization test were statistically significant, favoring the schema group. In addition, scores on the immediate posttest (77% correct) and delayed posttest (81%) for the schema group approached those of a normative sample of 3rd graders (M=82% correct).
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