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Classroom Instruction That Works 

Research-Based Strategies for Increasing student Achievement

by Marzano, Pickering, and Pollock (2005)
The following cards are the “BIG IDEAS” for each chapter.  Marzano, Pickering, and Pollack combined the results of multiple studies to determine the effect size of given educational practices.  
Effect size is the increase or decrease in student achievement as measured in standard deviations.  The larger the effect size, the more critical it is that we embed this practice into our instruction.
The impact on student achievement can be described as:
.20 -  a small effect size
.50 -  a medium effect size

.80 -  a large effect size
Teaching was shown to be the single most important factor in determining student success, overwhelmingly supporting the importance of selecting the very best instructional practices. 
Big Ideas on Similarities and Differences (Chapter 2)


Research and Theory:  (Research shows large effect sizes)

· Presenting students with explicit guidance in identifying similarities and differences enhances students’ understanding of and ability to use knowledge.

· Asking students to independently identify similarities and differences enhances students’ understanding of and ability to use knowledge.

· Representing similarities and differences in graphic or symbolic form enhances students’ understanding of and ability to use knowledge.

· Identification of similarities and differences can be accomplished in a variety of ways.  The identification of similarities and differences is a highly-robust activity.

Classroom Practice:

· Several key skills are explicitly tied to identifying similarities and differences:  comparing, classifying, metaphors, and analogies.  
· First and foremost, teachers must directly teach the process for each element (comparing, classifying, metaphors, and analogies).  In the beginning, teachers select both the items and the criteria to be compared/classified.  
· Secondly, teachers must enable students to make such judgments independently.  
· Of equal importance is using graphic organizers such as the Venn diagram or a matrix to help students understand and remember these relationships.   Helpful tools.  Graphic organizers, including Venn diagrams, descriptive patterns, time/sequence patterns, process/cause-effect patterns, and generalization/principle patterns, are available as handouts and as downloads from the HISD website under Student Achievement Model at www.hisd.k12.mi.us.  

Big Ideas on Summarizing (Chapter 3)

Research and Theory:  (Moderate to very large effect sizes)
· In summarizing, students must delete/substitute some information, and keep what is critical.

· We must teach students to analyze at a deep level because comprehension is critical.
· Understanding the structure of the material helps students to comprehend and summarize.
Classroom Practice:

· Teach students to use a rule-based strategy for summarizing:  delete trivial or redundant material; categorize–using superordinate terms; select or create a topic sentence.
· Use summary frames based on the presentation structure.
· Utilize reciprocal teaching by helping students summarize, question, clarify, and predict.
Big Ideas on Note Taking (Chapter 3)

Research and Theory:  (Moderate to very large effect sizes)
· Help students to succinctly explain the critical information.

· Verbatim notes are the least effective. 
· Notes should be considered a work in progress (review, revise, provide teacher direction). 
· Use as study guides for tests; more is better than less for test performance.
Classroom Practice:

· Teacher-prepared notes must be clear, organized, and accurate.  Must identify most important content in summary form, leading to the understanding of concepts, not just memorization of facts.
· Student formats for effective notes include:  informal outlines, 2-column notes, webs/maps, combination notes.
“Summarizing and note taking are two of the most powerful skills students can cultivate.” Marzano, et al 2005
Big Ideas on Reinforcing Effort and Providing Recognition (Chapter 4)

Research and Theory on Reinforcing Effort:  (Moderate to very large effect sizes)
· Students who believe that effort is the most important factor in achievement have a motivational tool that can apply to any situation.

· Students might not be aware of the importance of believing in effort, but they can be taught.

Classroom Practice in Reinforcing Effort:

· The relationship between effort and achievement can be explicitly taught through examples.  
Helpful Tools:  personal examples from teacher’s life, stories about celebrities who did not give up, literature stories, and students’ own contributions.

· Charting the relationship between effort and achievement can help students see the connection between effort and achievement.  Helpful Tools:  Effort and achievement rubrics, effort and achievement chart (pp. 52-53).

Research and Theory on Providing Recognition:  (Range of small to large effect sizes)
· Recognition for specific accomplishments–especially abstract rewards such as verbal acknowledgment–can improve attitude and performance.

Classroom Practice in Providing Recognition:

· It is best to make recognition as personal to the student as possible.

· When students are having difficulty, a pause in the task to receive specific suggestions from the teacher can improve performance and attitude.  Helpful Tool:  “Pause, Prompt, and Praise” (pp. 58-59).

· Concrete symbols can also be effective when given for accomplishing specific performance goals.

Big Ideas on Homework and Practice (Chapter 5)

Research and Theory:  (Moderate effect sizes)
· Amount of homework assigned should increase from elementary to secondary levels.  Effect sizes are small for elementary and large for high school.  Although effect size is small, some homework is recommended for elementary school–10 to 30 minutes nightly.  The more homework assigned at high school, the higher the achievement and GPA.    

· Parent involvement in doing homework should be minimal; however, facilitating the completion of homework is helpful.  

· Homework without teacher feedback has a small effect size; graded homework has a borderline medium/large effect size, and homework with written comments has the largest effect size.  

· Students should have high familiarity with content if the purpose of homework is practice.  Mastering a skill requires a fair amount of practice.  

Classroom Practice:

Establishing and consistently adhering to a clear homework policy and communicating that policy to students and parents will enhance achievement while reducing teacher/student and parent/student homework tension.  The policy needs to include what the expectations for families are including setting up a time and place, providing encouragement, and when to contact teacher if problems arise.  Design homework assignments that clearly articulate purpose and outcome.   Vary the approach to providing feedback to manage teacher’s workload (self correction daily, teacher feedback weekly).  

Distributed practice is better than massed practice.  Speed and accuracy occur only after a great deal of practice.  Student charting of accuracy and speed is helpful.  Designing practice assignments that focus on specific elements of a complex skill or process is important when learning a multi-step process.  It is important for students to understand not only what the skill is, but also how it works.  This needs to be part of the curriculum.  Helpful Tool:  Charts to graph student progress in mastering a practiced skill (both accuracy and speed) are available on the website www.hisd.k12.mi.us, Student Achievement Model.

Big Ideas on Nonlinguistic Representations (Chapter 6)

Research and Theory:  (Moderate to very large effect sizes)  

· Creating graphic representations, making physical models, generalizing mental pictures, drawing pictures and pictographs, and engaging in kinesthetic activity all enhance recall and understanding.

· Use of nonlinguistic representations has strong impact on achievement (large effect size).

· Nonlinguistic representations should elaborate on or add to existing knowledge.

Classroom Practice:

· Most of our teaching is verbal.  When we are able to represent that verbal information in a nonverbal way, recall and understanding is increased.  Helpful tools:  Graphic organizers, including Venn diagrams, descriptive patterns, time/sequence patterns, process/cause-effect patterns, and generalization/principle patterns, are available as SAM handouts and as downloads from the website. 

Big Ideas on Cooperative Learning (Chapter 7)

Research and Theory:  (Range of small to large effect sizes) 
· Cooperative learning includes five basic components:  positive interdependence, face-to-face interaction, individual and group accountability, interpersonal and small group skills, and group processing.

· Cooperative learning, compared to individual competition and individual student tasks, has shown to be largely effective.

· Organizing cooperative learning groups based on ability should be done sparingly, especially for students with lowest abilities. 

· Cooperative groups should be small in size (3-4 students).
· Cooperative learning should be applied consistently and systematically, but not overused.

Classroom Practice:

· Develop different groups for different reasons (by interest for social studies projects, random for science experiment, by ability for direct instruction in long division, random partners for quick reflection, and mixed-ability long-term groups for social support).

· Cooperative learning is most effective if you directly teach students how to interact together in small groups. Use cooperative learning purposefully rather than all the time.

Big Ideas on Setting Objectives and Providing Feedback (Chapter 8)

Research and Theory:  (Small to very large effect sizes)
· Instructional goals narrow what students focus on.   A caution is that setting an instructional goal focuses attention to such a degree that students ignore information not specifically related to the goal—but important to conceptual understanding.

· Instructional goals should not be too specific.

· Students should be encouraged to personalize the teacher’s goals.
· Feedback should be corrective in nature and done in a timely manner.

· Feedback should be specific to skills and knowledge.

· Students can effectively provide some of their own feedback.

Classroom Practice:
· Set flexible goals allowing students to personalize them to their own learning interests and allow students to self-correct some work and graph/chart their own progress.  
· Provide feedback based on the specific learning criteria (skills and knowledge).

· Rubrics help students understand a teacher’s instructional goals for the assignment and, if used when providing feedback, can increase learning.  Helpful Tools:  Use sentence stems (I want to know if… ) and sentence starters to help students identify goals.  Contracts can help with pacing and assure that prerequisites are learned in addition to the final product.  Contracts can also be used for grading.

Big Ideas on Generating and Testing Hypotheses (Chapter 9)

Research and Theory:  (Small to large effect sizes)
· Deductive thinking is the process of using a general rule to make a prediction, while inductive thinking is the process of forming new conjectures based on observations.

· Although both inductive and deductive approaches can work well, deductive approaches tend to produce better results, particularly in the absence of a well-orchestrated set of experiences from which to generate hypotheses.

· The process of explaining their thinking helps students deepen understanding of principles they are applying.

Classroom Practice:

· Students generate and test hypotheses when they analyze a system to predict what would happen if some aspect of the system were changed, when they evaluate possible strategies for solving a problem, when they engage in historical investigation, when they invent a product, process, or algorithm, and when they engage in “scientific” experimental inquiry.  
· In addition, use of a structured decision-making framework can help students examine hypothetical situations, particularly when evaluating the best or worst option.  Helpful Tools:  Templates for students to report their work, sentence stems to help students articulate explanations, audiotapes on which students record their hypotheses and explanations, evaluation rubrics, and opportunities for oral presentation to parents or others.
Big Ideas on Cues, Questions, and Advance Organizers (Chapter 10)

Research and Theory:  (Range from small to very large effect sizes)
· Cues, questions, and advance organizers should focus on what is important as opposed to what is unusual.

· “Higher-level” questions and advance organizers produce deeper learning than “lower-level” questions and advance organizers.

· Good questioning allows for wait time and can be effective before or after a learning experience.

· Advance organizers have more powerful effects with information that is organized poorly than with information that is well organized, and advance organizers come in many different formats.

Classroom Practice:
· Cues and Questions:  When responding to “higher-level” questions, students may make inferences, analyze errors, support or prove an assertion, or analyze various perspectives.  

· Advance Organizers:  Expository organizers, which have the largest effect size, describe the new content to which students are to be exposed in a simple, straightforward manner.  Advance organizers can also be narrative or graphic, and skimming information before reading can be a powerful form of advance organizer as well.

Big Ideas on Teaching Specific Types of Knowledge (Chapter 11)

Research and Theory on Teaching Vocabulary Terms and Phrases:

· Students must encounter words in context more than once to learn them.

· Instruction in new words enhances learning those words in context.

· One of the best ways to learn a new word is to associate an image with it.

· Direct vocabulary instruction works.

· Direct instruction on words that are critical to new content produces the most powerful learning.

Classroom Practice:  

· The most powerful way to teach new terms and phrases is to use an instructional sequence that allows for multiple exposures in multiple ways using this sequence:  1) present a brief explanation or description, 2) present a nonlinguistic representation, 3) students generate their own explanations or descriptions, 4) students generate their own nonlinguistic representation, and 5) students periodically review the accuracy of their explanations and representations.

Research and Theory on Teaching Details:
· Students should have systematic, multiple exposures to details.
· Details are highly amenable to “dramatic” instruction.
Classroom Practice on Teaching Details:  

· At least three exposures, no more than 2 days apart, are recommended.  Verbal, visual, and especially dramatic presentation of detail result in medium to large effect sizes in students’ ability to understand and recall new information.

Big Ideas on Teaching Specific Types of Knowledge (Chapter 11 continued)
Research and Theory on Organizing Ideas:
· Students initially commonly have misconceptions about organizing ideas.

· Students should have opportunities to apply organizing ideas.
Classroom Practice on Organizing Ideas:

· Make sure that students can clearly articulate statements of generalizations and principles and provide numerous examples.  When helping students clear up misconceptions about generalizations, large effect sizes are found in asking students to provide an argument for their position. 

Research and Theory on Teaching Skills:
· The discovery approach is difficult to use effectively with skills.  Discovery learning does not produce better skill.

· When discovery learning is used, examples should be organized into categories that represent different approaches to the skill.  

· Skills are most useful when learned to the level of automaticity.
Classroom Practice on Teaching Skills:

· When learning a new skill, practice may initially be massed (practice sessions scheduled close together), but should eventually be distributed over time (practice sessions scheduled further and further apart).  Less re-teaching is needed when periodic review is planned.

Research and Theory on Teaching Processes:
· Students should practice the parts of a process in the context of the overall process.  Largest effect size (.44) is found with focused practice. A small effect size (.17) was found with practicing skills in isolation, and smallest effect size was found with the presentation model (simply telling students about the process).  

Classroom Practice on Teaching Processes:  
· Provide a general model of overall components and subcomponents of the process.

Using The Nine Categories in Instructional Planning (Chapter 12)


Classroom Practice for Use at the Beginning of a Unit:
· Identify clear learning goals.  (Chapter 8)

· Allow students to identify and record their own learning goals.  (Chapter 8)
Classroom Practice for Use at the Beginning of a Unit (Goals):
· Provide students feedback and help them self-assess progress toward achieving their goals.  (Chapter 8)
· Ask students to keep track of their achievement of the learning goals and of the effort they are expending to achieve the goals.  (Chapter 4)
· Periodically celebrate legitimate progress toward learning goals.  (Chapter 4)
Classroom Practice for Use During a Unit (Introducing New Knowledge):
· Activate prior knowledge.  (Chapter 10)

· Provide students with ways of thinking about the topic in advance.  (Chapter 10)

· Ask students to compare the new knowledge with what is known.  (Chapter 2)

· Have students keep notes on new learning.  (Chapter 3)

· Have students use nonlinguistic representations and share those with others.  (Chapter 6)

· Ask student to work individually and in cooperative groups.  (Chapter 7)

Classroom Practice for Use During a Unit (Practicing, Reviewing, and Applying Knowledge):
· Assign homework that requires students to practice, review, and apply what they have learned; however, be sure to give students explicit feedback on the accuracy of all homework.  (Chapter 5)

· Engage students in long-term projects that involve generating and testing hypotheses.  (Chapter 9)

· Ask students to revise the linguistic and nonlinguistic representations of knowledge in their notebooks as they refine their understanding of the knowledge.  (Chapters 3 and 6)

Classroom Practice for Use at the End of a Unit (Helping Students Measure Achievement of Their Goals):
· Provide students with clear assessments of their progress on each learning goal.  (Chapters 4 and 8)

· Have students assess themselves on each learning goal and compare these assessments with those of the teacher.  (Chapters 4 and 8)

· Ask students to articulate what they have learned about the content and about themselves as learners.  (Chapters 4 and 8)
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Find additional resources at:


� HYPERLINK "http://www.hisd.k12.mi.us" ��www.hisd.k12.mi.us�








