International Math Pilot Annual Report, 01/01/2009 to 01/01/2010
Nature of Support:
Contributors’ funding supported the Delaware Foundation for Science and Mathematics Education’s pilot International Mathematics Pilot. This is a three-year pilot of the Singapore Math curriculum with elementary school teachers and students. The funds provided were directed primarily toward teacher training, program evaluation and materials. For fiscal year 2009, materials costs were for workbooks, which are consumable. Few additional texts were needed. Funding also paid for staff, who oversee the pilot, plan professional development, and otherwise support implementation.
Outcomes:
The second extended teacher training took place in August 2009. A three-day workshop was attended by every teacher who did not attend the week-long training the previous year as well those teachers who were already trained but were interested in another trainer’s perspective and/or who wished to brush up their skills. The presenter, Robin Ramos of the Ramos Group in Los Angeles, is also math coach at Ramona Elementary School in Los Angeles Unified School District. Ms. Ramos has facilitated the implementation of Singapore Math in a number of California schools as well as other schools around the nation. She was assisted by Bill Davidson, a teacher at FACT school in Philadelphia, where the Singapore Curriculum has been successfully implemented. 

The course provided background on Singapore Math and the philosophy underlying the curriculum. Then the focus shifted to practical guidance in lesson planning, utilizing number bonds, mental math, bar models, ten frames, and number disks, as well as reviewing strategies such as part-whole thinking, place value models, problem solving with drawing, and scaffold questioning with choral response. Each tool and technique was modeled multiple times at a variety of levels. A fourth day, for math coaches only, covered the logistics of supporting assessment, analysis, planning, and teaching and reviewed materials to support fluency, problem solving, content-specific lessons, and debriefing. Anecdotal evidence suggests that teachers who were trained for the first time in August ‘09 felt well-prepared to use the curriculum, strategies, and techniques, while the teachers who had received training the previous August commented that this new training had both increased their knowledge of Singapore Math itself and had given them a deeper understanding of the reasoning behind the strategies and techniques as well as greater confidence in their use.

Evaluation is a key component of the pilot. Collecting and assessing data will allow us to determine the impact of the Singapore curriculum on student achievement and teacher content knowledge as well as teacher and student attitudes toward math. During the first year of the pilot, student achievement was measured by the Northwest Evaluation Association’s (NWEA) Measure of Academic Progress (MAP) test and the Delaware Student Testing Program (DSTP). Teacher content knowledge was measured by a pretest prior to the first day of training in August of 2008 and a first post-test given in June of 2009.
MAP testing is done a minimum of three times during a school year: once in early Fall to provide a baseline, and again in Winter and in Spring to measure student growth. One school in the pilot had never before used MAP testing and administered the test for the first time ever in Winter and Spring. Following the NWEA’s advice, we did not use statistical data from this school the first year. In the two schools where MAP testing was already in place, comparisons were only available in grades where the test had been previously given. In Kuumba Academy that included grades 2 and 3; in Baltz Elementary it included grades 2, 3, and 4. All three schools administered the DSTP and the statistical data for all three was included.
At Kuumba Academy, MAP testing in February indicated that students were doing well. For the first time in the school’s history, two entire classes’ scores indicated that 100% of the students would score proficient or above in math on the DSTP, for which the MAP is a predictor. Kuumba’s head of school said she was “blown away” by the scores. After the final administration of the MAP in Spring, data unexpectedly showed an overall decrease in the number of students meeting or exceeding average expected growth (AEG). In grade two a 16-point decrease (79% to 63%) and in grade three a 13-point decrease (73% to 60%) seemed to belie the success in February’s testing. Nonetheless, on the DSTP, the number of students not meeting or exceeding state standards was cut in half. In 2008, 71% of students met or exceeded standards, while in 2009 the figure rose to 85%, an increase of about 14 points, or 20%.
At Baltz Elementary, MAP testing indicated significant increases in the number of students meeting or exceeding AEG in 2nd and 3rd grades: an increase of 8 points or 48% (from 31% to 46%) and of 14 points or 47% (30% to 44%) respectively. In 4th grade, the number meeting or exceeding AEG declined 7 points or 11% (from 63% to 56%). No significant change was found in the school’s DSTP results. In 2008, 66% of students met or exceeded state standards while in 2009, 64% did so, a decrease of 2 points or 3%. The principal noted that extra demands on students and teachers due to not meeting Average Yearly Progress the previous year, and the loss of a large number of students, may have been an influence. One surprising result from Baltz Elementary was the finding that, among 2nd and 3rd grade English Language Learner (ELL) students, achievement in meeting targets was notably higher in than not-ELL students.
Both Kuumba Academy and Baltz Elementary MAP test results were compared to a virtual control group created by NWEA. None of the comparisons showed any significant differences.

In the third school, Academy of Dover, only DSTP results were used for statistical evaluation. In this school achievement decreased significantly. In 2008 DSTP testing, 62% of students met or exceeded state standards, while in 2009 only 56% did. This loss of 6 points represents a nearly 10% decrease in achievement. Factors that may have been influential include losing a large number of students, introducing three new curricula the same year, a new head of school, an increase in the number of teachers with 4 years of experience or less, and lack of compliance to conditions established for the pilot.
Our evaluators tell us that, in a pilot such as this where great changes in the way lessons are taught must be made, first year data often show negative gains due to a period of adjustment. That being the case, we were pleased at the gains made at Kuumba and the stability at Baltz, and unsurprised by the decreases at Academy of Dover. 

Teachers’ grasp of mathematical concepts was assessed in August ’08 and again in June ’09 to determine whether exposure to the Singapore Math curriculum deepened teachers’ content knowledge. The test used was the Singapore Math grade 5 end-of-year placement test, which determines whether students are ready to move on to the next grade and identifies areas where students need reinforcement. A score of 80% correct or above indicates readiness to move on to sixth grade mathematics. 

42 teachers from all three schools took the pretest.  The average score among them was 37%, with a large standard deviation; scores ranged from a low of 2% correct to a high of 83% correct. In other words, the large majority did not possess sufficient knowledge to undertake sixth grade math in the Singapore Math curriculum. 

Teachers at Baltz and Academy of Dover took the same test in June ‘09. Kuumba could not schedule year-end testing. At Academy of Dover, 8 of the original 12 teachers took the post test. Of the four who did not, one resigned during the school year and three refused to take the test. Of the remaining eight, some clearly resented being retested and seemed not to make a serious attempt, rushing through the test. The rest took the test seriously and did not rush. In that school, the mean pretest score was 31 % while the mean post test score was 28%, or a decrease of 3 percentage points—about 8%. The decline is likely due to the attitude mentioned previously, although teachers who took their time achieved the same or better results than in the pretest. At Baltz, 17 of the original 18 teachers took the post test. (One resigned during the year.) Teachers at this school were not confrontational and most took their time answering the test. The mean pretest score at Baltz was 41%, and the mean post test score was 51%. This result suggests that exposure to the SM curriculum for a year with no other remediation created an increase of teachers’ content knowledge of nearly 10 percentage points, or about 24%. In spite of this improvement, the fact remains that teachers on average were only able to complete successfully about half of a fifth grade test. While disappointed, we were not surprised by the results. 

Impact:
Because the first year data is not necessarily predictive of the actual impact of the curriculum, we hesitate to point to the curriculum as the cause of increases or decreases in student performance.  Regarding teacher content knowledge, our findings served to confirm our belief that many elementary teachers lack the fundamental understanding of mathematical concepts needed to be able to teach math effectively. (One analogy we have seen compares teachers teaching math with the current level of math content knowledge to allowing teachers who can only read “The Cat in the Hat” to teach reading.) Consequently the Foundation board, including Delaware’s Secretary of Education, has petitioned the State Board of Education to review the requirements for elementary teacher certification in math. In addition, we are working with local universities to develop better pre-service teacher training in mathematics. Also, we hope to offer an intensive summer course in math content knowledge to the teachers involved in the pilot.

Value:
Without contributor’s generous support of the pilot, DFSME would have been unable to undertake a project of sufficient size and with sufficient statistical evaluation to provide an accurate assessment of the impact of Singapore Math on our elementary school population. Because our schools are Title 1 schools with large minority populations, we will be able to assess the effectiveness of the curriculum not just on students in general but also in low-income, English Language Learner, Hispanic, and African American populations. Being able to have NWEA create virtual comparison groups will allow us to measure the impact of the curriculum on reducing achievement gaps.
Moving Forward:

Delaware Foundation for Science and Mathematics Education has severed its relationship with Academy of Dover. The school was unable to comply with a number of the terms stipulated for participation in the pilot, including but not limited to an inability for the second year to provide statistical data, and it was decided by the Board of Directors that we could not continue to include this school. While the school continues to use the curriculum, the school’s professional staff will be welcome at professional development sessions. They will not be remunerated and may be requested to cover certain costs related to the training. Costs will change to a certain extent as demands regarding materials, evaluation, and staff time will be reduced. Our ongoing relationships with Kuumba Academy and Baltz Elementary are not affected by this change. 
DFSME staff has been investigating the possibility of forming a collaboration with schools and districts in other states in order to position itself to take advantage of the Investment in Innovation (I3) funds that will be available as part of the Department of Education’s Race to the Top. A first meeting in mid-December met with full agreement to move forward together. Included in the group are schools/districts from Georgia, Washington, D.C., New York, and Missouri in addition to Delaware.
