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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?  What was the intended outcome of goal?

a. Strategy/Model Name/Title: The Realistic Mathematics Education and the National Numeracy Strategy 

b. Research Question(s): Are their differences in students' work on division problems with respect to strategies and correctness depending on whether they were taught using the Realistic Mathematics Education or the National Numeracy Strategy?

c. Description of subjects: Subjects were 553 nine- and ten-year-old students from ten English and ten Dutch schools.  Schools had average class sizes and were located around small university cities.

2.  Describe the strategy/model, program, material, or intervention.  

a. Key Characteristics and/or Strategies: In the Netherlands, the Realistic Mathematics Education (RME) has an early focus on mental methods and later a development of different levels in written calculations. The RME approach asks children to solve many real-world problems guided by interactive teaching rather than direct instruction in standard algorithms.  In England the National Numeracy Strategy places early emphasis on mental calculations with a later introduction of written jottings but requires a standard written methods by the time students are 10 years old.   

b. Mathematics topics/areas addressed: Division of whole numbers with one- and two-digit divisors

c. Grade level: 4th and 5th graders (Nine- and ten-year-old students)

d. Subgroup of students addressed: girls and boys 

e. Technology required: none.

f. Implementation considerations: Teacher openness and expertise to teach with student-invented algorithms requires extensive and on-going staff development.

g.  Other relevant description information: 

· In England student age determines their grade level; in the Netherlands the age range is wider as students are accelerated or held back depending on their reaching national standards.  

· In England special education students are mainstreamed; in the Netherlands such students attend special schools.

· Educational experiences between the two countries are very different.  Dutch schools have been emphasizing mental arithmetic for a longer period of time and speed tests of the type administered are familiar in these schools.  In addition, Dutch pupils had been exposed to long division with a two-digit divisor and English pupils had not.

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

The experimental and control groups were not matched.  Schools were similar in stability of population and general nature of employment in the area.  English schools were selected if the school scored high on standard national assessment; Dutch schools were selected if the teachers had implemented RME textbooks.  All schools were selected so students would be likely to have the confidence to tackle novel problems and the ability to write up their solution strategies.  Students were tested in January and June and the only scores analyzed were for those students who were tested twice.  The reduced cohort showed no significance difference from the population in age or gender distribution. 

To assess students' initial performance, speed tests involving 40 mental calculations of progressive difficulty in each of 5 columns (addition, subtraction, multiplication, harder multiplication and harder subtraction).  Means and standard deviations were calculated for each column and group.  The speed tests showed that the Dutch scores were higher in every type of problem.  Dutch students not only completed more questions, but also made fewer errors in their attempts.

4. What was measured, what instruments were used to collect data and what measure(s) (effect size, tests of significance, etc.) were used to report results? 

The written test on division consisted of 5 word (context) problems and 5 symbolic problems.  Problem types included "sharing" and "measurement" contexts, one-and two-digit divisors, and problems with and without remainders.  Numbers were selected to encourage mental strategies; the tests were collaboratively designed and piloted by English and Dutch researchers. In administering the tests, two practice items were presented in whole group.  Researchers elicited and wrote at least three student solution strategies on the board.  These solution strategies remained on the board for the duration of the test and would have varied among classrooms. For the written test, means and standard deviations were calculated as well as student strategies were classified as to efficiency and types including standard algorithms.  An unpaired t-test was used to compare the results between boys and girls.  

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

a) Overall goal/focus research question: Are there differences in Dutch and English students' performance on whole number division problems with respect to strategies and correctness depending on whether they were taught using the Realistic Mathematics Education or the National Numeracy Strategy respectively?

b) Subjects:  553 nine- and ten-year old students in twenty different schools - ten English and ten Dutch with average class size in schools in and around small university cities.

c) Design: a Quasi-Experimental Design 10 with non-equivalent groups.

d) Instruments: Researcher-designed speed test and pre and post-tests of ten long division problems.

e) Results: For the speed test, the Dutch scores were higher for each type of problem. They also completed more problems and made fewer errors.  The standard deviation was greater for the English students.  For the January division test, the average Dutch score was higher on all but one of the ten items.  On the second test the differences favoring the Dutch were greater on all ten items.  There was a clear progression in the Dutch student results from inefficient strategies through structured recording to more formalized strategies to efficient algorithms.  There was no clear progression in the strategies by the English students; some of their informal strategies were sound, but disorganized in recording. Over time both cohorts used more efficient strategies.  The Dutch students often used chunking and a structured approach using repeated subtraction for 69% of the items and were 51% successful.  The English students used the traditional algorithm 49% of the time and were 25% successful.  By the second test only 1% of the Dutch were using low level strategies in contrast to 22% of the English students.     There was a significant difference between the gains from January to June of the Dutch girls as compared to the Dutch boys.  The gain for the English girls was also higher than the English boys but not significantly.  

f)  Limitations/issues/strengths/other results: Groups were not matched. Educational experiences between the two countries are very different.  Dutch schools have been emphasizing mental arithmetic for a longer period of time and speed tests of the type administered are familiar in these schools.  In addition, Dutch pupils had been exposed to long division with a two-digit divisor and English pupils had not.  ANOVA was not conducted.  Gender differences were significant for the Dutch children with girls making bigger gains (mean = 2.6) than the boys (mean=1.5).

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

No: _ X _Yes: _____
  

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

No:    X_ Yes: _____
 

7.  Were gains in student achievement reported?  

No: ____ Yes: _  X  _
Averages in both groups grew from January to June.

If student achievement gains were reported, were they sustained over time?

No: _ X  _Yes:     __


8.  Replication:  Did the study cite previous tests of this treatment? 

No: _ X   Yes:      __

Is this study a replication of an earlier study?

No: _X _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 research project compared methods used in England and the Netherlands for teaching long division to nine-and ten-year-old students in those countries. Overall the work by the Dutch students reflected greater accuracy and more efficient strategies than English students in both January and June.   For the English students there appears to be a disconnect between formal computation procedures and earlier informal solution strategies.  
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