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Collection



Cognition and Learning: Strategies for Instruction

The professional development resources in this collection are all from the Doing What Works Library, which was funded by the U.S. Department of Education to illustrate the research-based recommendations from practice guides produced by the Institute of Education Sciences (IES). IES convened panels of researchers and practitioners to review research and develop recommendations for the practice guides. The practice guides are published on the What Works Clearinghouse website: http://ies.ed.gov/ncee/wwc/publications/practiceguides/
Research in cognition and learning can provide teachers with specific strategies for organizing instruction to facilitate learning, to help students remember what they have learned, and help them to transfer what they have learned to new situations. The following practice guide describes research-based strategies that are applicable across subjects, including social studies, science, and mathematics (click to download the practice guide): 
Organizing Instruction and Study to Improve Student Learning 
Videos, tools, and professional development materials related to the recommendations in this practice guide can be accessed at the Doing What Works Library: http://dwwlibrary.wested.org/guide
1. Plan for instruction that includes repeated exposure to, and quizzing of, key content
	Practice Recommendations and Videos
	Grades

	( Space learning over time. Arrange to review key elements of course content after a delay of several weeks to several months after initial presentation. (Recommendation 1)
( Use quizzing to promote learning. Use quizzing with active retrieval of information at all phases of the learning process to exploit the ability of retrieval directly to facilitate long-lasting memory (Recommendation 2)

( Help students allocate study time efficiently. Assist students in identifying what material they know well, and what needs further study, by teaching children how to judge what they have learned. (Recommendation 6)


overview: Spacing Learning Over Time With Review and Quizzing (4:49 min)

Expert Interview: Key Concepts in Spacing Learning Over Time (6:21 min) 

Expert Interview: Using Quizzes to Boost Achievement (6:18 min)
Expert Interview: Strategic Study: Using the “Delayed Judgment of Learning” Task (5:51 min) 
	K-12




Spacing learning over time can improve students’ retention of important course content. Key features of spacing learning over time include: introducing the key content, revisiting that content with short quizzes or targeted homework assignments, and quizzes or review activities asking students to recall key facts several weeks or months after the original lesson. 

2. Alternate providing examples of solved problems with opportunities for practice 

	Practice Recommendation and Videos
	Grades

	( Interleave worked example solutions with problem-solving exercises. Have students alternate between reading already worked solutions and trying to solve problems on their own. (Recommendation 2)

overview: Alternating Worked Examples with Practice (3:52 min)


Expert Interview: Key Concepts in Alternating Worked Examples With Practice (5:31 min) 
	K-12




Modeling and providing examples of worked out solutions before each new problem is much more effective than only providing one or two examples followed by a series of problems. Students are often overconfident about what they think they understand. By providing a completed example before each new problem to solve, students can develop their own strategies more effectively.
3. Help students see the connections between abstract concepts and concrete representations
	Practice Recommendation and Videos
	Grades

	( Connect and integrate abstract and concrete representations of concepts. Connect and integrate abstract representations of a concept with concrete representations of the same concept. (Recommendation 4)


overview: Connecting Abstract and Concrete Representations of Concepts (5:43 min)

Expert Interview: Using Concrete Situations to Introduce Content (5:42 min)
	K-12




Illustrating abstract concepts with concrete representations—and helping students see the connections between them—improves the likelihood that students will master what is being taught. Teaching a new concept in purely abstract terms can make it difficult for students to fully understand what is being taught. On the other hand, teaching a new concept in exclusively concrete terms can limit a student’s ability to understand how to apply the concepts to other situations. Several ideas for approaches to making connections between abstract and concrete representations are described in these videos.

4. Ask higher-order questions and provide opportunities for students to create explanations

	Practice Recommendation and Videos
	Grades

	( Ask deep explanatory questions. Use instructional prompts that encourage students to pose and answer “deep-level” questions on course material. These questions enable students to respond with explanations and supports deep understanding of taught material. (Recommendation 7)


overview: Using Higher-Order Questions to Help Students Build Explanations (5:57 min)

Expert Interview: Key Concepts in Using Higher-Order Questions (6:37 min)
	K-12




Higher-order questions, in contrast with fact-based questions, are questions that promote reasoning about principles, theories, and arguments. Having students verbalize or write out their explanations and responses to higher-order questions can help them to clarify their thinking, identify gaps in their understanding, and check their own understanding of challenging content. Teachers can support the practice of building explanations with question starters and setting up activities that require students to take a stance.
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