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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:
 

Peer-Assisted Learning Strategies (PALS) and Curriculum-Based Measurement (CBM) for secondary special education students

Research Question(s):

Do computation and application skills improve when PALS/CBM strategies are implemented in high school special education mathematics classes?

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

Ninety-two public high school students in 9th – 12th grade participated in the study.  These students all met the state and local eligibility requirements for having a disability in mathematics.  Each participant received math instruction in one of ten self-contained special education resource rooms and every student had Individualized Education Program (IEP) mathematics goals.  There were 50 male and 32 female students in the study.  Race was identified by the teachers; forty-seven students were black and 45 students were white.  The most common special education label was Learning Disabled (LD), which was the label of 68 students in the study.  Other categories included 4 Behavior Disordered, 12 Mentally Retarded, and 8 students with some other disability.  Fifty-seven students were in 9th grade, 15 in 10th grade, 16 in 11th grade and 4 in 12th grade.

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:

The PALS and CBM treatments were the two primary components of this study.  PALS is a class-wide peer tutoring strategy used to teach students computation and application skills.  PALS was designed as a supplemental program to the existing math curriculum.  In this study, the existing curriculum was a Houghton Mifflin textbook.  Students were given time for PALS twice a week for approximately 30 minutes each session.  They were paired within each treatment class, and trained to interact with each other according to the PALS method.  Students were provided with problem sheets to complete in their dyad.  The tutor modeled and gradually faded a verbal rehearsal routine of specific procedural steps that would help the tutee to complete the computation or application activity.  The tutor also gave step-by-step feedback to confirm and praise correct responses, and provided explanations for incorrect answers.  The tutors and tutees used verbal and written interaction, which required that the tutor respond each time the tutee wrote or spoke an answer.  Then, the two students reversed roles and repeated the same procedure.

CBM is a standardized method for tracking student proficiency in which the teacher identified the curriculum and level that the student is expected to master by the end of the year.  The teacher then administered a CBM test at this goal level once a week.  Each CBM test reflected the entire year’s curriculum in a manner that allows student performance to be compared at different points in time.  Students could earn external rewards for their CBM performance in this study, and they also received detailed feedback about their scores.

• Mathematics topics/areas addressed:

This treatment specifically addressed math computation and concepts/application skills.  

• Grade level:

Students in grades 9-12 participated in the study.

• Subgroups of students addressed:

This study focused solely on students with disabilities that affected their abilities to perform in mathematics.  Note: Diverse Learners  

• Technology required:

Technology is not specifically addressed by the authors; however, it is clearly an important consideration for implementing the CBM assessments.  The study mentions a software program used to score performance and generate biweekly printouts for each student.  This software would be necessary in a classroom that intends to use the CBM process.

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

While staff development was not addressed, students received training for both PALS and CBM.  The study relied on four training sessions for computational PALS work, and two training sessions for concept/application PALS.  There was also one CBM training session.  However, it is unclear how teachers would develop these problems and detailed scripts for PALS use with a classroom.  It is also difficult to understand how students adequately scaffold each other on these mathematics topics when they are still learning the material themselves.  
3.
Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)

Ten classrooms of disabled math students in three different high schools were randomly assigned to the treatment or the control group.  Students in each group did not vary significantly on gender, special education label, grade level, years in special education, or grade level in math.  However, there were significantly more black students in the treatment group; 64% of the treatment students were black, while only 38% of the control students were black.  There were three teachers involved in the study, and each taught at least one PALS/CBM class; two teachers also taught at least two control classes.  The tutoring assignments were made according to skill level to allow individualized practice on deficit math skills. Tutoring assignments were changed every two weeks, based on CBM performance. The PALS/CBM treatment lasted approximately 30 minutes, and occurred twice weekly over a period 15 weeks.  The first 8 weeks were devoted solely to computational work with the PALS system, and the last 7 weeks consisted of both computation and application problems.

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?

There were three tests used to measure the results of the study.  The Math Operations Test-Revised (MOT-R) was used to assess computational skills at a first- through sixth-grade level.  The MOT-R consisted of 50 problems that required addition, subtraction, multiplication, and division of whole numbers, decimals, and fractions.  The Math Concepts and Applications Test (MCAT) was used to assess concepts and application skills at a first- through sixth-grade level.  The MCAT contained 50 problems about number concepts, numeration, applied computation, geometry, measurement, chart and graphs, and word problems.  Performance on each test is scored using the number of correct problems.  The researcher in this study is the primary author on both of the above tests.  The MOT-R and the MCAT were each administered pre- and post-study to all of the participants.  Significance was tested using a one-way ANOVA of post-test scores based on treatment group.

Data was also collected from the Tennessee Comprehensive Achievement Test (TCAP), which is an assessment required for high school graduation.  The TCAP contains problems dealing with number concepts, operations and computation, problem solving, algebra, geometry, measurement, and data analysis.  The test is offered twice a year, but students are not required to sit for each test.  As such, only 56 participants took the TCAP both times it was administered in the year of this study.  

Students and teachers were also questioned about their attitudes towards the PALS and CBM programs.  

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

a. Overall goal/focus research question: The PALS/CBM treatment utilized class-wide peer tutoring and CBM weekly tests in an attempt to improve the computation and concept/application skills of learning disabled high school math students.  

b. Subjects: Ninety-two public high school special education students in 9th – 12th grade participated in the study.  Students were randomly assigned to either the treatment or control group.  

c. Design: Pretest-Posttest Control Group Design of type 4. The PALS/CBM treatment lasted for 15 weeks.  

d. Instruments: The MOT-R was used to test computational skills; the MCAT tested concept/application skills.  Students and teachers were also questioned about their attitudes towards the PALS and CBM programs.

e. Results: Students took the MOT-R and MCAT immediately before and after the 15 week study.  No significant difference between the experimental and control groups was found on the pre-test results.  The PALS/CBM group significantly outperformed the control group on post-test computation scores.  No significant difference was found between the experimental and control groups on the post-test concept/application scores. Students and teachers were also questioned about their attitudes towards the PALS and CBM programs.  Overall, responses to the program were positive.  Both teachers and students were ambivalent toward the use of external rewards for CBM achievement.

f. Limitations/issues/strengths/other results: 
· The biggest limitation of this study is the time limit, which was impacted heavily by student attrition.  During the course of the study, 28 students in the study dropped out of school.  To avoid further loss of participants, the researchers moved up the timing of the post-test.  This shortened the planned implementation of 25 weeks to only 15 weeks.  As a result, the PALS concept/application skills time was reduced from 17 weeks to 7 weeks, which may provide some explanation for the significant difference between the control and experimental group in concept/application skills.  

· Another limitation may be the ability to generalize this study as it relates to minority students, as black students were over-represented in the treatment group and under-represented in the control group.  It is unclear whether significant differences existed between white and black students in this study at the time of the post-test. 

· Furthermore, different textbooks were used with the control group and the experimental group.  The control group used Buckle Down on Tennessee Mathematics, while the experimental group had the Houghton Mifflin general math textbook.  This poses a limitation to the study because it is unclear how the differences in textbooks might lead to differing achievement in the two groups of students.

· Another limitation is the uncertainty as to how the CBM information was used.  Although it is mentioned that the CBM results affected the pairing of students for PALS, the specific implementation of CBM for this purpose is not clear.

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

No:

There was no discussion of how teachers were trained for this intervention.  However, teacher training presumably occurred because the teachers are described as training the students on the PALS method.

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

Yes:

Frequency of implementation for PALS was 30 minutes per session, 2 sessions per week, for 15 weeks.  Frequency of CBM was a weekly test, followed by weekly rewards and summary reports of scoring.

Fidelity of implementation was also addressed.  A research assistant who was familiar with PALS training and administration was present at all student training sessions.  The assistant also observed PALS sessions at least once a week, and was also available to provide support, answer questions, and offer corrective feedback at that time.  Fidelity was also addressed by an observation checklist, used by one author and an assistant.  Both individuals were trained to conduct and score the observations, using a checklist that provided each element of PALS and CBM.  Observations using this checklist were measured once during the study, and were unannounced to the teachers.  The percentage of correctly implemented elements was 90% to 96%.  The grading of tests was also monitored.  The answers of the students on the pre- and post-tests were entered into the computer, and this entry was checked by having a doctoral student reenter 20% of the tests, with 96-97% agreement.

7.
Were gains in student achievement reported?  
Yes:

Students in the treatment scored significantly higher than the control group on computational skills.

If student achievement gains were reported, were they sustained over time?
Not studied.

8.
Replication:  

Did the study cite previous tests of this treatment?  

Yes:

Other studies have been performed using PALS and CBM at the elementary grade level.

Is this study a replication of an earlier study?

No
The researchers’ literature search suggested that this study is the first to use math PALS and CBM in high schools with students with disabilities.

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

3

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

The PALS/CBM treatment improved the computational skills of the learning-Sdisabled high school students who participated in this study; however concept/application skills were not significantly different than the control group.
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