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Learning Through Performance in Middle School Mathematics and Science  
A collaboration with Linda Darling-Hammond, Kenji Hakuta, and Raymond Pecheone from the 
Stanford Center for Assessment, Learning, and Equity 
 
The purpose of the Learning Through Performance project is to contribute compelling 
evidence about the efficacy of engaging project-based learning (PBL) combined with rigorous 
performance-based assessments. This integrated approach forms a robust model of engaging 
instruction and rigorous assessment in mathematics and science courses. This model aims to 
improve teachers’ instructional practices as well as student learning and performance.  
  
The Courses: The math and science courses each have an overarching essential question. In 
mathematics, the essential question asks, “How can we use mathematics as a tool to 
understand and strengthen our community?” The essential question for science is, “How do 
humans influence the world, and how does the world influence humans?” Each unit in the 
respective curricula focuses on a more specific question closely aligned with the essential 
question. This enables students to see connections among units and the overall course and to 
understand that math and science are truly a part of their everyday lives. 
 
Design Strategy: In 2013-14, SCALE began working in collaboration with two teams of sixth-
grade design teachers within California to develop year-long sixth-grade courses in 
mathematics aligned with the Common Core State Standards and in science aligned with the 
Next Generation Science Standards. During the 2014-15 academic year, the design teachers 
attended a summer institute, piloted the curriculum in their classrooms, and met monthly to 
debrief their experiences and provide feedback for refinement of the courses. Concurrently, 
implementation data were collected on a comparison group of teachers that did not use the 
courses. Teacher participants included five math design teachers, four math comparison 
teachers, seven science design teachers, and four science comparison teachers from 11 schools 
representing eight districts in the San Francisco Bay Area. In 2015-16, additional teachers, 
including the comparison teachers, will attend summer institutes on the courses, implement 
the refined courses, and provide feedback on their design and usefulness in different policy and 
teaching contexts. 
 
Research Approach: The research questions guiding the design of the project are:  

• How does participation as codesigners and implementers of PBL and 
performance-based courses influence the quality of teachers’ instruction and 
assignments? 
• How do the courses impact student engagement in learning mathematics and 
science? 
• How do the courses impact student learning and performance in mathematics 
and science? 

  
To document and collect evidence of the efficacy of the courses for improving teachers’ 
instructional practices and student learning, collecting classroom observations, classroom 
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artifacts, instructional logs, teacher and student interviews, teacher and student surveys, and 
student assessments will be collected. These data will be gathered in all three years of the study 
from both the teachers implementing the courses and the comparison groups of teachers. In 
addition, analyses will be conducted establish the validity and reliability of the performance-
based assessments that are integrated into the courses.  
 
Expertise: The Stanford Center for Assessment, Learning, and Equity (SCALE) brings extensive 
expertise in teacher evaluation and performance-based assessment with a focus on clear 
outcomes, key formative learning experiences, well-specified design frameworks, and 
standards-aligned rubrics to evaluate student learning. The project is under the direction of 
Linda Darling-Hammond, Kenji Hakuta, and Raymond Pecheone. Jack Dieckmann and Susan 
Schultz lead the math and science design teams, respectively, and bring deep experience in 
teaching, professional development, and educational research. Ruth Chung Wei directs the 
research activities and has previously led numerous research and evaluation studies of 
performance-based assessment.  


