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Top national scholars are collaborating with the San Francisco Unified School District to address the achievement gap in middle school math and science, which can leave students poorly prepared for high school. The work will focus on multiple areas, including the literacy and language challenges that make it difficult for students to master math and science content. The research is being designed so that it can also provide tools and strategies for communities that have similar challenges nationwide, and for our growing non-English speaking populations.

Strengthening Existing Efforts

Like many other districts, San Francisco gives regular “benchmark” assessments to students in order to evaluate their progress at different points of the school year. After each six-week assessment, teachers and district experts in different content areas meet to talk about the results and strategize over how best to help low-performers. While focusing on student data is useful, teachers can become frustrated because the data tell them what students don’t know, but not what to do about it. As a result, teachers often simply re-teach the same material that students failed to grasp initially.  SERP is working with the district to improve both the process of probing student understanding and responding instructionally.
In science, SERP researchers are working with teachers to develop progress maps that target the core concepts being taught in each six-week instructional period. They are designing assessment items that will provide a better understanding of student thinking, and of their misconceptions regarding these core concepts. The team will then develop support material for teachers to help them teach the target concepts in more depth, and to respond instructionally to the assessment data.  In math, SERP researchers and teacher co-developers have focused on student sense making when solving word problems.  The focus was chosen in response to assessment data suggesting that this was the biggest challenge for students.  Strategies are being developed that shift attention away from answer getting in favor of attention to the problem situation, and the mathematical representation of that situation.   
In both mathematics and science, teachers were given carefully designed questions and asked to listen to individual students as they reason.  Collaboratively analyzing student reasoning proved to be an extremely powerful experience for veteran teachers who claim to have transformed their practice as a result of the work.  SERP researchers with expertise in school organization are working to support the development of school professional learning communities that focus on student thinking about core content, and support an understanding of the importance of listening and responding to student reasoning rather than simply delivering content.      

Experts in literacy and language are focused on the language demands that accompany science concept mastery and mathematics sense-making. One effort will identify the challenges of content-specific texts, beginning with science. “We will be working with teachers to apply computer-based Natural Language Processing technologies to instructional materials in order to target areas of English language development specific to the English level of each student,” said Kenji Hakuta, education professor, Stanford University.

“This isn't just another interesting school-based research project,” said P. David Pearson, the Dean of the University of California, Berkeley Graduate School of Education. “This kind of collaboration – where we bring the tools of research and theory to the problems that practitioners address every day – ought to be the core of our research portfolio in schools of education.”
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