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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:
 

Curriculum-Based Monitoring – Accelerated Math (AM) taught with Everyday Math (EM)

Research Question(s):

a. Do high-, middle-, and low-achieving students demonstrate greater improvement in math achievement when teachers use AM in combination with EM?

b. Does the use of AM in combination with EM lead to increases in the use of evidence-based components of effective instruction?

c. What are the effects on the classroom instructional environment for high-, middle-, and low-achieving students? 

d. What is the magnitude of improvement of evidence-based classroom instructional components when AM is added to the EM condition?


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

a. Participants were part of a larger multiple-grade project being conducted at four elementary schools in a large urban school district in the Midwest from February to June of 1999. 

b. There were eight teachers with a total of 137 students, who volunteered to implement AM with their classes. 

c. In addition 61 fourth and fifth grade students who did not participate in AM, but were enrolled in the same schools as those doing AM were chosen for comparison.

d. A third group of students was selected from the rest of the district. Three comparable schools were chosen from the rest of the district and matched to the schools using AM. There were 297 students at the three comparison schools with complete test scores.

e. From each of these classes a subgroup of students was selected for participation in data collection on changes in instructional environment. They were chosen to represent high, middle, and low performance levels.

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:

Teachers in the district use EM as their core curriculum. This study trained eight teachers in AM. This program is a supplementary software program that monitors student progress and gives work based on the level the student has achieved. The program creates individualized practice assignments for students using an Algorithm Problem Generator. Students work on assignments printed by the program at their seat and then scan their completed answers into the computer. AM scores assignments and keeps records of student and class performance.



• Mathematics topics/areas addressed: 
All areas of mathematics


• Grade level: Grades 4 and 5

• Subgroups of students addressed: Students who achieve at the high, middle, and low level on mathematics STAR test
• Technology required: Computer to run the AM program.
• Implementation considerations (e.g., Cost? Extensive staff development? etc.):

a. Staff development on the use of AM

b. Purchase of the software libraries of AM materials

• Other relevant descriptive information:

3. Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.) 
This is a quasi-experimental non-equivalent control group pre and post-test design. In this study, all teachers in the district use EM as core curriculum. The teachers who were in the experimental group volunteered to implement AM in addition to the district curriculum. They did so during the second half of the 1998-1999 school-year. A second group of students was identified from the same schools as the experimental classes. A third group of students was identified from similar schools, but from buildings not in the study. Within each of these groups, a subgroup was identified for additional classroom environmental study. The subgroup contained students who were identified as high, middle, and low achievers – based on the STAR assessment. These students were observed and interviewed.

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? 
a. NALT: Mathematics portion of the Northwest Evaluation Association (NWEA) assessment – scores were translated to NCE unit scores for all analyses. Since students were not randomly assigned, an analysis of covariance was performed with pretest scores as covariate and post-test scores as dependent variable. When comparisons were made with district group, an analysis of covariance with grade level and treatment were used as factors. 

b. STAR Math exam: Computer-adaptive test from Renaissance Learning, Inc. – measures skills in numeric concepts, computation, and math application. This is a branching test in which the actual items depend on students’ performance throughout the test.

c. TIES-II: This is an instructional ecology measure that measures the presence of effective instructional components. It measures the presence of described components in Planning, Management, Delivery, and Monitoring/Evaluation. 

d. Besides observation of an individual student during a lesson, a student interview is used. Ecobehavioral Assessment System Software (EBASS) observations were conducted along with the TIES-II observations. Wilcoxon Signed Ranks test was used to determine significant differences.

5. Briefly describe and summarize the results of the study. This description should provide the reader with a self-contained summary of the study and the results. It includes a brief summary of the information above, in addition to a summary of the results. 
(a) Overall goal/focus research question: What is the effect of adding a computerized curriculum-based instructional management system as an enhancement to ongoing math instruction? Data were also gathered on components of effective instruction to identify possible mechanisms that may have been responsible for differential achievement outcomes. 

(b) Subjects: Eight teachers volunteered to be trained in AM and to implement it into their classrooms during second semester. They were in three different buildings – four teaching fourth grade and four teaching fifth grade. A second set of students was identified from other classrooms in the same buildings as the teachers using AM. A third set of students was identified from other schools in the district which were similar to the AM schools. 

(c) Design: Within each of these three sets of students, a subgroup was identified consisting of high-, middle-, and low-achieving students as identified on the STAR assessment. These students were observed and interviewed.

(d) Instruments: Student achievement was measured on both the STAR math and NALT assessments. In addition TIES-II was used to analyze for the presence of instructional components in the classroom.

(e) Results: First comparison was between AM group and within-school comparison group

· Students who participated in AM demonstrated more growth on the NALT and STAR than students within-school who did not participate. 

· Students at all three achievement levels who had AM demonstrated more growth than students in within-school comparison groups at all three achievement levels.


     Second comparison was between AM group and district comparison group

· Students who participated in AM demonstrated more growth on the NALT than district comparison students. 

· Students in fifth grade who had AM demonstrated more growth than students in comparison students.


     Third analysis was to measure changes in instructional environment 

· The first significant positive change in instruction was seen with Cognitive Emphasis (thinking skills and learning strategies are communicated explicitly to the student.)

· The second component that showed a significant increase was Progress Evaluation (direct and frequent measurement of student progress toward completion of instructional objectives.)

Changes in instructional components across time were also evaluated at each skill level.

· None of the changes within each skill group reached significant level.

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

· Classrooms were selected for treatment by teachers volunteering.

· Assessments may not evaluate some math skills such as geometry and problem solving.

· Teachers determined when and how AM was used. It is unclear how much of the growth was due to additional time for math instruction.

· Groups were not perfectly balanced in terms of sample size and demographics.

· In four classrooms there were no students who scored at or above the 80th percentile, so they chose students for the high-achieving group who were at the top of their specific class.

· Time of implementation was short.

· Sample size is small and could have impacted results (e.g. there was a considerable decline in performance for the within-school comparisons in the high- and middle-skill groups.

· The STAR assessment which was used for analysis is used with the AM program, so students receiving the AM training would have some experience with this assessment format.

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

No:           

Yes:            
If yes, briefly describe:

Graduate students did observations of identified students. The level of implementation (partial or full) was determined by examining the number of mean objectives mastered and the mean number of problems attempted by each class, calculated at the end of the school year.

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

Implementation data were collected in various areas including duration or amount of time per day AM was used, average number of AM problems attempted per class, and average number of AM objectives mastered per class.

No:             
Yes:            
 If yes, briefly describe.

7.
Were gains in student achievement reported?  
No:

Yes:

On the NALT, the adjusted mean for AM participants was 51.25, whereas for the comparison group, it was 46.58. On the STAR, students who participated in AM had and adjusted mean of 42.96 and those who didn’t had 31.45.

If student achievement gains were reported, were they sustained over time?
No:             
Yes:            
 If yes, briefly describe.
Not studied:

8.
Replication:  

Did the study cite previous tests of this treatment?  

No:

Yes:

Christensen et. Al. (1989) and Fuchs, Deno, and Mirkin (1984) showed that student achievement in general and special education classrooms increase when CBM is used. Ysseldyke, Spicuzza, and McGill (2000) found that the implementation of AM as a supplement to the EM curriculum was related to changes in student behavior and mathematics achievement growth during a 3-month period.

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


This study showed that the implementation of an instructional management system (Accelerated Math) served to improve student math achievement and the classroom instructional environment in the areas of Cognitive Emphasis and Progress Evaluation.
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