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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?

Name/Title:  Number sense displayed as written communication and/or as computational performance.

Research Question:  When is procedural competence accompanied by number sense?  (Note: Number sense is multiple representations of number, recognizing relative and absolute magnitude of numbers, selecting and using benchmarks, decomposing and composing numbers, understanding effects of operations on numbers, and flexibly using mental computation and estimation.)

Secondary question: Is there a relationship between "good" number sense and incorrect answers?

Intended Outcome:  To understand connections between number sense and written computation.

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

Taiwanese children (n = 234) from grades 6 and 8 were studied.

6th grade (n = 115).

8th grade (n = 119).

For each grade level there were three intact classes: two elementary schools and two junior high schools were randomly selected from twenty-seven elementary schools (one private) and eleven junior high schools.  The six classes from the four different public schools were selected by their principals to be involved in this study. (This selection is a cultural expectation.)

Four sixth-grade students and five eighth-grade students were randomly selected from among the high achieving students (top 20% , first quintile, on given written computation and number sense tests) and four sixth-grade and four eighth-grade students were randomly selected from among the middle achieving students (middle quintile) for follow-up interviews.  

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

In October, the students completed a written computation test (WCT) and in the week immediately following, the students completed a number sense test (NST).  The WCT answers were scored as 1 (correct) or 0 (incorrect) and the NST answers were scored with a maximum of two points.  The investigators then checked for correlations between the two tests.

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

This study is not an experimental design.  It would most clearly resemble a one-shot case study, even though several cases were studied. There, also, was no treatment.  The investigators looked at students' work on sixty tasks and checked for trends.  It is more of a qualitative investigation to find out what already exists with respect to student knowledge.

It was noted that number sense is not mentioned in the Taiwan national mathematics curriculum and calculators are not used in elementary schools.

4.
What instruments were used to collect data and what metric(s) (effect size, tests of significance, etc.) were used to report results?  (Include all measures of dependent variable as well as implementation, attitudes, etc.).

The students completed a 20-item written computation test (WCT) and a 40-item number sense test (NST).  All items on the WCT test were "open-ended," presumably this means students completed a numerical computation and gave a numerical answer.  The NST included multiple-choice, open-ended, and short answer questions.  The first twenty items on the NST were parallel to the twenty items on the WCT.  For example, on the WCT students were asked to complete the multiplication of 534.6 and 0.545, whereas, one week later, on the NST, students were asked to place the decimal into the answer of 534.6 x 0.545 = 2 9 1 3 5 7, suggesting an awareness that the answer should be a little more than half of 535 (291.357).  Reliability of the tests was acceptable with estimates ranging from 0.75 to 0.84; the test-retest reliabilities for WCT and NST were obtained from two sixth-grade and two eighth-grade classes with a two-day break between tests.

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

For sixth-grade, the correlation between the WCT and the NST was 0.53 whereas for eighth-grade, the correlation was 0.69.  In fact, students at both grade levels performed significantly higher (p.= 0.02) on the WCT (computation) than they scored on the NST (number sense).  For the problem noted above, 61% of the sixth-grade students correctly computed 534.6 x 0.545, but the next week, on the NST, 87% of the students suggested an answer of 29.1357 (rather than 291.357).  Teachers confirmed that the WCT was a familiar kind of test whereas the NST was not familiar.

The investigators found no significant gender difference at either grade level on either test.

Interviews revealed that high ability students were more likely to be able to abandon rule-based computation than middle ability students.  However, the investigators were moderately surprised at all students' reluctance to abandon computation.  In addition, the investigators also found that examining more than correctness of computation answers was critical in understanding what students knew about number sense.  In questions relating to number magnitude there was a large difference between high and middle level students for both grades.

6.
Did the study include an evaluation of how the intervention was implemented?  Did implementation data address both the frequency of use as well as the integrity of the implementation?

No:     x               Yes: _____________  If yes, briefly describe.

Since there was no intervention, there was nothing to monitor.

7.
Were gains in student achievement reported?

No:    x                     Yes: ____________  If yes, briefly describe.

8.
Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

No:  __________     Yes:  X               If yes, briefly describe.

The investigator worked from several international researchers' previous number sense work.  In addition, the investigators also built on their own previous work.

Summary:

Rating:         1 _ Design (scale: 1-5)                  4 _ Educational Importance  (scale: 1-5)   

This study was limited to six classes (234 students) of sixth and eighth graders in four schools in Taiwan, but it is part of the research on the effects of different curriculum. The students completed a written computation test and a week later, a number sense test.  Four sixth-grade students and five eighth-grade students were randomly selected from among the high achieving students and four sixth-grade and four eighth-grade students from among the middle achieving students for follow-up interviews.

The study was a well done qualitative look at children's thinking about the relationship between computation skill and number sense.  Across grade levels, the investigator found that children performed "better" on computation tasks than on number sense tasks.  In general, students were more comfortable with computation tasks than number sense tasks. In interview situations, high-ability children were more able to abandon computation-only strategies to think carefully through their work (using number sense) than medium-ability students.  However, they required prompting to do so.  Students who were successful in performing written computation were not necessarily able to apply number sense in making similar non-computationally driven decisions.

Implementation of these findings requires recognizing that number sense knowledge cannot be inferred from performances on number computational tasks.  The notions of number sense must be tested separately and might need to include interviews.   In addition, discussions about number sense, as regular parts of lessons, might develop in all children (high and low achieving) the abilities to modify their thinking, but requires targeted, prompting questions from the teacher.                          
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