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1.
What is the name or title of the instructional strategy, program, material, or intervention?  What was the research question?  Who were the subjects?

Strategy/Program Name/Title:  Problem-based instructional tasks and solicited student discourse, e. g. explanation of invented procedures 

Research Question(s): 

How does instruction that aims to promote conceptual understanding rather than algorithmic skill differ from more conventional instruction and how do these differences relate to differences in learning? Specifically, do the tasks or problems presented to the students and the nature of classroom discourse relate to student learning?


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

· 135 second-grade students from six classrooms in one rural/suburban school.  Students had a mean achievement level slightly above average.

2.
Describe the treatment (strategy, program, material, or intervention). 

· **Short Summary:

(Provide a brief, succinct, yet informative description of the treatment. This will go into a summary table.) 
Relationships between teaching and learning mathematics were examined in six second-grade classrooms. Teaching was evaluated by examining tasks presented to the students and the nature of the classroom discourse. Students were assessed on place value understanding, routine computation, and novel computation. 


· Key characteristics: 

· **Math strand (NCTM Content Standard): Number/Operations

· **Math topics/areas addressed: Place Value, Multidigit addition and subtraction of whole numbers
· **Grade level(s): Grade two
· Subgroups of students addressed: Students were grouped by ability (four groups of average-low achieving students and two of average-high achieving).

· Technology required: None
· Implementation considerations (e.g., Cost? Extensive staff development? etc.):
Teachers would have to be trained to teach in the manner the specially hired teachers taught in the experimental classes.
· Other relevant descriptive information:

3.
Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)
     Six classrooms in one school were chosen for the study. Students were divided almost randomly into four average-low achieving classes (A, B, C, and D) and two average-high achieving students (E and F). (There were a couple of instances of special considerations that violated the random assignment.) Two of the classes: one average-low (D) and one average-high (F) were chosen to implement instruction that was a planned alternative to the more conventional textbook program. During this time, the classroom teacher observed as an alternative teacher, hired by the project, implemented the lessons. In the remaining four classes, the teachers taught as they always have. The instructional units occurred during 2 weeks in late September and early October, 2 weeks in November or early December, 3 weeks in January, 3 weeks in February, and 2 weeks in May.

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?
     To measure student achievement, researcher prepared written assessments on place value and multidigit addition and subtraction were administered to all students in early September and another researcher prepared written assessment of the same topics in late May. The written assessments were administered in each math class by one of the authors. Directions were read to the students and enough time was provided so almost all students finished the item(s) on a page before being asked to turn to the next page. 
     To analyze the types of tasks or problems presented to the students, researchers collected 1) the number of problems presented by the teacher and the average time spent in class per problem, 2) the kinds of problems presented in terms of both their contextual and mathematical features; and 3) the physical materials that were available to support solving the problems.
     To analyze the classroom discourse, researchers calculated who talked during the lesson, the students or the teacher, and how much they talked. They also coded the kinds of academic questions the teachers asked. 
In order to report the results, the six classrooms were described along two dimensions: the instructional tasks presented to the students and the nature of the classroom discourse. The student achievement was reported by the means and standard deviations for each classroom on each set of items. (This method of computing standardized differences or effect size differences among means of multiple groups suggested by G. V. Glass and K. D. Hopkins, Statistical methods in education and psychology). 
5.
Briefly describe and summarize the results of the study.
Classrooms A, B, and C worked more problems and spent less time on each one. Most of the problems involved only written symbol manipulations. Teachers in these classrooms asked few questions other than recall of facts and procedures and students almost always responded in five words or less. In contrast, students in the experimental groups, Classrooms D and F worked fewer problems, spent more time on them, and responded to more nonrecall questions with longer descriptions and explanations.  Classroom E fell between these two extremes.
In terms of student achievement, the two clusters of classrooms apparent at the beginning of the year no longer existed. While classroom D was one-fourth of a standard deviation of classrooms A, B, and C on all sets of items at the beginning of the year, they were from about one-half to one and one-half standard deviations higher than each of these classes at the end of the year. Classroom F, which began the year with relatively high levels of performance, still showed considerable gains on most kinds of problems and ended the year as the highest achieving classroom on all four item types.  Classroom E (the average-above control group) fell in between.
     Comparing the classroom teaching and learning, results showed that working more problems does not lead to higher performance. Also fewer problems worked do not mean higher performance. The authors suggest that in mathematics classrooms, certain kinds of instructional tasks and discourse encourage more productive ways of thinking and increase achievement.

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

No:

Yes:

If yes, briefly describe:
      Specially hired teachers taught the experimental classes.

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

No:             
Yes:            
 If yes, briefly describe. 
Classes were observed once a week. The classes were audio taped and transcribed.

7.
Were gains in student achievement reported?  
No:

Yes:  Although the September and May tests were not parallel.  The test administered in September showed that all four average-low classrooms were within one-half of a standard deviation on each set of items and the two average-high were also comparable, but May testing showed dramatic differences favoring the two experimental groups.

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:

Is this study a replication of an earlier study?

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

10.  **Brief summary of the study: 

This is a very brief summary that will be posted on the Web. The summary consists of a brief statement of 3 points: (a) what was studied, (b) who was studied, (c) what did they find. If necessary and important, an optional fourth category can be included: (d) limitations.


Relationships between teaching and learning mathematics were examined in six second-grade classrooms. Teaching was evaluated by examining tasks presented to the students and the nature of the classroom discourse. Students were assessed on place value understanding, routine computation, and novel computation. 
Comparing the classroom teaching and learning, results showed that working more problems does not lead to higher performance, neither does requiring fewer problems worked mean higher performance. The authors suggest that in mathematics classrooms, certain kinds of instructional tasks requiring the construction of relationships between place value and student-invented computation strategies and discourse requiring students to describe and explain alternative strategies encourage more productive ways of thinking and increase achievement.
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