Iowa Content Network Review


Documentation of Structured Analysis for Reviewing Scientifically-Based  Research:

Instructional Strategies and Programs

Reviewed by:  The Iowa Math Content Network

Date Reviewed:  February, 2004
Title of Study/Meta-analysis: Deepening the analysis: longitudinal assessment of a problem-centered mathematics program
Author(s): Terry Wood and Patricia Sellers
Source (publication, date, pages): Journal for Research in Mathematics Education, 1997, Vol. 28, No. 2, 163-186
Is this source (journal or book) refereed?  Yes               No 


Details (edited book, referred journal, etc.):           

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:
 
Deepening the Analysis: Longitudinal Assessment of a Problem-Centered Mathematics Program
Research Question(s):

Is the mathematical achievement greater and student beliefs more productive for students in a problem-centered class compared to students in a textbook-based classroom?
Description of subjects:  (Include number of participants, age, SES, etc.)

Students in grades two, three, and four
Third grade: Students in project two years (n = 93); Students in project one year (n = 188); Students in grade 3 textbook group (n = 131)
Fourth grade: Students in project two years (n = 93); Students in project one year (n = 187); Students in grade 3 textbook group (n = 113)

School district has a predominantly White student population although the background of the students consists of a wide range of socioeconomic backgrounds.
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:

This study was based on data from earlier studies in which cognitive models were used to guide the development of student activities by anticipating both the conceptual advances children might make and the processes by which they might make them. In addition to instructional activities, the classroom setting included pair interactions and total group interactions. This study then made a longitudinal analysis of the arithmetical achievement and beliefs of the group of primary-aged children involved in this problem-centered mathematics program (1-year participation and 2-year participation) as opposed to students in a traditional textbook-based program. It was extended to include a comparison of student achievement of those students who were in the problem-based classes and textbook-based classes even after the problem-based classes had one year of textbook-based learning.
• Mathematics topics/areas addressed:

Computation, mathematical concepts, personal goals and beliefs about learning mathematics
• Grade level:

2nd through 4th
• Subgroups of students addressed:

The subgroups were those groups who had different types of instruction.
• Technology required:

videotaping for teachers
• Implementation considerations (e.g., Cost? Extensive staff development? Etc.):

Teachers who taught the problem-centered class attended a 1-week summer working session in which they participated in situations of intensive interaction and communication. Teachers also had the opportunity to meet weekly (and sometimes daily) to discuss their experiences and to prepare their lessons.   
• Other relevant descriptive information:

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

Teachers in a school district volunteered to be involved in the projects. Each year students were randomly assigned to classrooms based on reading scores to create heterogeneous groups. During the second year of the study, 17 additional classrooms in the school system were added. The analysis of the data in this project was restricted to three schools in which both project and textbook instructed classes existed. The results in this project are for pupils in first through fourth grade from the seven elementary schools in the district. From this population, a sample of students was selected who had complete sets of ISTEP scores for Grades 1 through 4. All students were in textbook classes in grade one and grade four. A student by instruction design was used to look at the NCE scores form the ISTEP. 

A repeated measures analysis was also conducted.

A smaller sample was then culled from schools in which the expansion of the third-grade problem occurred so samples of similar students could be pulled for each of the groups being studied. 
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?

· Standardized achievement test: Indiana Sequential Test of Educational Progress (ISTEP, McGraw-Hill, 1988) – Computation subtest and Concepts and Applications subtest.
· Arithmetic test: Computation test and understanding of arithmetic component. Both an Instrumental scale and a Relational scale are used. The Instrumental scale consists of traditional vertical-column arithmetic computation problems that can be solved with little or no conceptual understanding. The Relational scale evaluates a range of student understanding of arithmetic concepts.

· Beliefs and Motivation Instrument: this was developed for the purpose of evaluating children’s goals and beliefs: Task orientation; Ego orientation; Effort goals; Understand and Collaborate goals; Ego goals and Work Avoidance goals.

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. Thus, this description includes brief summary information about: (a) overall goal/focus research question, (b) subjects, (c) design, (d) instruments, (e) results,
(f) limitations/issues/strengths/other results (optional, as relevant and appropriate)

This study is an extension of earlier studies that examined children’s mathematical learning in the classroom setting and the development of instructional activities to support students in their learning. Results of those initial studies are available from other sources. This project compared results of students who had been in a textbook-based program with those who had been in a problem-centered curriculum for two years and for one year.  Students achievement was compared in grade four – after which all students no matter what group received training in a textbook setting. The analysis was also based on the beliefs students had about how one learns math as well as their own personal goals. While initially in second grade, textbook students did better in computation, students in the problem-centered classes for two years scored significantly higher on the computational items by the end of theird and fourth grade. This was even after the problem-centered students had a year of textbook based learning. Students who had been in the problem-centered classes for two years also scored significantly better on mathematical understanding assessments. They also were less likely to be motivated by a desire to be better than others, but rather by a belief in the importance of finding their own ways to solve problems. This continued through fourth grade.
6.
Did the study include an evaluation of how the intervention was implemented?  

No:

Yes:

If yes, briefly describe:

Project staff visited the teachers once a week.
Did implementation data address both the frequency of use as well as the fidelity of the implementation?

No:             
Yes:            
 If yes, briefly describe.
7.
Were gains in student achievement reported?  
No:

Yes:

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

Student achievement gains were maintained in fourth grade – even after the 2-year problem-centered students were in a textbook class for a year.
8.
Replication:  

Did the study cite previous tests of this treatment?  

No:

Yes:

There are no previous tests of this treatment, but it is a longitudinal study.

Is this study a replication of an earlier study?

No:            
Yes:              
If yes, briefly describe.
Not a replication, but an extension
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.)

Student achievement results of three groups were compared: 1) students who spent 2 years in problem-centered mathematics instruction; 2) students who spent 1 year in problem-centered mathematics instruction; and 3) students who were in a textbook-based program. After 2 years in problem-centered classes, students have significantly higher achievement on standardized achievement measures, better conceptual understanding, and more task-oriented beliefs for learning mathematics than those in textbook instruction. These results remain even after the problem-centered students spend a year in a textbook-based program.
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