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Science education is at an exciting moment: An increasing number of high-quality instructional materials 
are available that are designed for multi-dimensional standards based on A Framework for K-12 Science 
Education. With new and better resources to support students in engaging in meaningful sensemaking of 
phenomena and problems, there is also a need to improve support for teachers who are using these new 
materials. Leaders who influence professional learning systems can meet this moment by centering 
educator support on high-quality instructional materials and curriculum-based professional learning. 

This means moving beyond activities like unpacking standards in ways that are disconnected from 
teachers’ curricula to make room for activities that more directly support teachers to implement their 
core curriculum. This resource describes features of effective professional learning and is intended for 
anybody working to support teachers to lead meaningful science learning experiences for their students.  

What the research says about curriculum-based professional learning 

Curriculum-based professional learning is: 

● Rooted in high-quality instructional materials. Curriculum-specific and ongoing professional 
learning focused on high-quality programs has been shown to enhance learning outcomes for all 
students.  

● An effective use of professional learning time. Rather than teachers spending their 
professional learning time piecing together their own curricular activities and lessons, using a 
quality program allows teachers to dedicate their time to curriculum-specific preparation, 
including collaborative planning, reflection, and analysis of student work. 

● Designed to deepen understanding of both content and pedagogy. It prepares educators for 
what they’ll actually do in the classroom with their high-quality materials to improve learning 
experiences for students. 

Changing the Status Quo 
For many years after Framework-based standards were released, high-quality instructional materials 
were not available in the field. High-quality instructional materials allow teachers to focus their 
expertise on facilitating and supporting student learning. This requires professional learning that 
moves beyond simply understanding learning goals; rather, professional learning focuses on how 
teachers support students to make progress toward those goals. 
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What curriculum-based professional learning looks like 

Meeting the needs of all teachers and supporting them to use their materials effectively requires more 
than just one-off workshops; rather, a variety of collaborative learning experiences throughout the year 
are needed. The following describes three features of curriculum-based professional learning. 

Coherent Learning — Teachers experience coherent professional learning through the lens 
of the materials they use as a core resource with students.  

Teacher learning is in the context of using high-quality instructional materials that support 
effective instruction, creating a coherent learning experience for teachers. Strategies may include 
immersive experiences grounded in the instructional materials, rehearsals of key sensemaking 
moments, or analysis of how the curriculum supports instructional priorities like social-emotional 
learning or student discourse rather than treating those priorities as disconnected learning topics. 

Why does this matter? Fragmented, one-off professional learning on disconnected instructional 
strategies is more challenging to coherently integrate into instruction, leading to uneven 
implementation. Focusing all learning through the lens of a quality curricular program makes it 
clear to teachers what rigorous instruction looks like. In contrast, learning experiences that focus 
on unpacking standards or designing lessons from scratch are less likely to support grade-
appropriate teaching and learning. 

Effective Pedagogy — Teacher support is grounded in three-dimensional learning and 
sensemaking in the curriculum. 

Support for teachers focuses on Framework-based pedagogical strategies embedded in the 
curriculum that promote deeper student learning rather than superficial coverage of core ideas. 
Strategies may include protocols to internalize the instructional model, including how the 
activities support student sensemaking and build understanding of the learning goals over time.  

Why does this matter? Focusing on coverage of limited core ideas or state test preparation can 
take away time from building teacher capacity to facilitate deeper learning experiences that 
support more effective and coherent student sensemaking and three-dimensional learning. This 
deeper learning, rather than drills to memorize content, can lead to improved retention of ideas 
and improved academic performance on three-dimensional assessments. 

Collaborative Structures — Teachers use collaborative structures focused on planning, 
facilitating, and reflecting on instructional strategies embedded in the curriculum. 

Sustainable and effective learning experiences include opportunities for teachers to work together 
to make sense of the curriculum’s instructional model, reflect on effective facilitation moves, and 
troubleshoot challenges. Strategies such as student work analysis cycles, lesson study, or 
rehearsal provide opportunities to reflect on and deepen knowledge of content and pedagogy that 
is grounded in evidence of student thinking.  

Why does this matter? Collaboratively focusing on the features of a high-quality program better 
supports teachers to effectively apply those strategies in the classroom. Collaborative time with 
teachers who share a grade level, subject, and curriculum allows for in-depth planning, practice, 
and reflection. 
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Keeping Learning Aligned to Standards 

After experiencing curriculum-based professional learning, a teacher may ask, “Are we not focusing on 
the standards anymore? We’re just focused on the curriculum now?”  

Because high-quality instructional materials are standards-aligned, instruction and professional learning 
are still anchored in the standards. Curriculum-based professional learning can deepen educators’ 
understanding of the standards and provide a new perspective of how they reflect rigorous (and not 
“watered down” or “content light”) instruction. While curriculum-based professional learning should be 
a first priority for most teachers, the following groups must closely study the standards in their work to 
ensure that student learning is truly standards-aligned. 

● Curriculum Developers or Teams Focused on Adapting Existing Materials 
Unpacking standards remains essential for curriculum developers or those making system-wide 
modifications to ensure materials are aligned to learning goals, reflect skill progressions, and 
provide coherent pathways for students. 

● Curriculum Selection Committees  
It is critical to have a deep understanding of the standards and processes to ensure curriculum 
programs being evaluated and selected are high quality, are truly aligned to the vision of the 
Framework, and cover the full breadth of the standards at grade level.  

● Teachers Engaging in Standards Learning in the Context of their Curriculum  
While unpacking or studying standards in isolation can feel abstract and disconnected from 
practice, engaging with standards through the lens of their curriculum and assessment deepens 
understanding in ways that help teachers strengthen instruction. For example, engaging in 
curriculum-based learning models such as student work analysis, during which teachers 
carefully look for evidence of the three dimensions, is essential to deepen understanding of 
standards-aligned and rigorous instruction.  

Reflection Questions 

Coherence 
To what extent do current 
professional learning offerings 
support teachers over time in 
deepening their practice with 
curriculum implementation? 

Effective Pedagogy 
How does professional learning 
support teachers in using curriculum-
embedded instructional practices 
that promote multi-dimensional 
learning and student sensemaking? 

Collaboration 
What structures are in place to 
support collaborative planning 
that deepens understanding of 
the curriculum used? 

Call to action 
Take action to strengthen support for teachers as they lead meaningful science learning 
experiences for their students: 

● Learn more: Transforming Teaching Through Curriculum-Based Professional Learning by  
James Short and Stephanie Hirsh 

● Make a change: Consider how to shift your professional learning system toward effective 
curriculum-based learning models for teachers. 

● Tell your stories: The field needs examples of effective curriculum-based professional learning 
models and how they look with a variety of instructional materials for science. 

https://www.corwin.com/books/transforming-teaching-elements-280109?utm_source=google&utm_medium=cpc&utm_campaign=HM_PMX_Books_RBL_DBL&gad_source=1&gad_campaignid=23184313804&gbraid=0AAAAAC7L0sNIRnh1XJXCSQ4XhBg9ZiwnV&gclid=Cj0KCQiAyvHLBhDlARIsAHxl6xrBgEVwkoe9vaCNIddXDgDXbYe9KPJcWhk-dDkul2CXk3xID0qtBj0aAnaBEALw_wcB
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