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Overview
Practice guides are publications of the Institute of Education Sciences (IES) and the What Works Clearinghouse. They are designed to give educators specific recommendations on classroom practices that are based on evidence and that are shown to support student learning. The information is based on reviews of research in addition to experiences of practitioners and panels of nationally recognized experts. The Nebraska Department of Education has partnered with REL Central at Marzano Research to provide condensed versions of practice guides. For a full listing, please visit https://ies.ed.gov/ncee/wwc/practiceguides. 

This document is intended to provide general guidance on the use of Nebraska’s practice guide summaries. Please use this document as a roadmap to the format and structure of the practice guide summaries. It includes information about the visual layout, an overview of the contents of each section, and a detailed description of the levels of evidence found within each practice guide summary. 
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This cover page is designed as a quick reference for readers about a specific summary document of an evidence-based recommendation from one of the What Works Clearinghouse practice guides. It is intended to present an initial high-level view for the reader to help determine if the evidence-based recommendation is appropriate and if it will meet their intended need.
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 	Practice guide and recommendation number from which this information was obtained.
	Statement of evidence-based recommendation
	Quick summary of evidence-based recommendation
	Logo representing math content and process focus of recommendation
	Grade band for which the practice guide recommends implementation of this evidence-based recommendation.
	Logo to represent the level of evidence supporting this recommendation. See “Institute of Education Sciences Levels of Evidence for Practice Guides” section of this document for more information.
 	Steps recommended in the practice guide for carrying out this evidence-based recommendation.
 	Potential roadblocks identified in the practice guide in implementing this evidence-based recommendation.
 	Full reference information for practice guide from which this evidence-based recommendation was summarized.
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This section provides more detailed information about each of the steps for carrying out the recommendation as identified by the committee developing the practice guide. This information is a summary of what is provided in the practice guide itself. The wording of the numbered steps is intentionally left as written in the practice guide to allow the reader to directly connect back to the practice guide for additional information and connection to the research evidence.

Layout notes:
· At the top of the page is the wording of the evidence-based recommendation. This is identical to the wording as shown in the black text box at the top of the cover page.
· The numbered steps are identical to the steps shown in the “How to carry out the recommendation” text box on the cover page.
· The footer at the bottom directs the reader back to the practice guide referenced on the cover page from which this information is summarized.
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[image: ]
This section provides potential roadblocks for implementing the evidence-based recommendation as identified by the committee that developed the practice guide. For each roadblock, the committee has suggested an approach to from the evidence they collected. The information provided in the “Suggested Approach” column is summarized from what is presented in the practice guide.
Layout notes:
· At the top of the page is the wording of the evidence-based recommendation. This is identical to the wording as shown in the black text box at the top of the cover page.
· The roadblocks as listed in the first column of the table are identical to those shown in the “Potential roadblocks” text box on the cover page.
· The REL Central logo is included at the bottom to recognize their work in summarizing the material from the practice guides for these documents.
· The textbox at the bottom of the page next to the REL Central logo points the reader to the practice guide referenced on the cover page to find information on the research evidence the committee identified to support the recommendation.



[bookmark: _Toc31442966]What is a practice guide? 
The Institute of Education Sciences (IES) publishes practice guides to share rigorous evidence and expert guidance on addressing education-related challenges not solved with a single program, policy, or practice. Each practice guide’s panel of experts develops recommendations for a coherent approach to a multifaceted problem. Each recommendation is explicitly connected to supporting evidence. Using standards for rigorous research, the supporting evidence is rated to reflect how well the research demonstrates that the recommended practices are effective. Strong evidence means positive findings are demonstrated in multiple well-designed, well-executed studies, leaving little or no doubt that the positive effects are caused by the recommended practice. Moderate evidence means well-designed studies show positive impacts, but some questions remain about whether the findings can be generalized or whether the studies definitively show the practice is effective. Minimal evidence means data may suggest a relationship between the recommended practice and positive outcomes, but research has not demonstrated that the practice is the cause of positive outcomes. (See Table 1 for more details on levels of evidence.)


Text taken directly from Appendix A, pp.47–48 of Woodward, J., Beckmann, S., Driscoll, M., Franke, M., Herzig, P., Jitendra, A., Koedinger, K. R., & Ogbuehi, P. (2018). Improving mathematical problem solving in grades 4 through 8: A practice guide (NCEE 2012-4055; Rev. ed.). Washington, DC: U.S. Department of Education, Institute of Education Sciences, National Center for Education Evaluation and Regional Assistance. Retrieved from https://ies.ed.gov/ncee/wwc/PracticeGuide/16
[bookmark: _Toc31442967]How are practice guides developed?
To produce a practice guide, IES first selects a topic. Topic selection is informed by inquiries and requests to the What Works Clearinghouse Help Desk, formal surveys of practitioners, and a limited literature search of the topic’s research base. Next, IES recruits a panel chair who has a national reputation and expertise in the topic. The chair, working with IES, then selects panelists to co-author the guide. Panelists are selected based on their expertise in the topic area and the belief that they can work together to develop relevant, evidence-based recommendations. IES recommends that the panel include at least one practitioner with relevant experience. 
The panel receives a general template for developing a practice guide, as well as examples of published practice guides. Panelists identify the most important research with respect to their recommendations and augment this literature with a search of recent publications to ensure that supporting evidence is current. The search is designed to find all studies assessing the effectiveness of a particular program or practice. These studies are then reviewed against the What Works Clearinghouse (WWC) standards by certified reviewers who rate each effectiveness study. WWC staff assist the panelists in compiling and summarizing the research and in producing the practice guide. 
IES practice guides are then subjected to rigorous external peer review. This review is done independently of the IES staff that supported the development of the guide. A critical task of the peer reviewers of a practice guide is to determine whether the evidence cited in support of particular recommendations is up-to-date and that studies of similar or better quality that point in a different direction have not been overlooked. Peer reviewers also evaluate whether the level of evidence category assigned to each recommendation is appropriate. After the review, a practice guide is revised to meet any concerns of the reviewers and to gain the approval of the standards and review staff at IES. 
A final note about IES practice guides
In policy and other arenas, expert panels typically try to build a consensus, forging statements that all its members endorse. Practice guides do more than find common ground; they create a list of actionable recommendations. Where research clearly shows which practices are effective, the panelists use this evidence to guide their recommendations. However, in some cases, research does not provide a clear indication of what works, and panelists’ interpretation of the existing (but incomplete) evidence plays an important role in guiding the recommendations. As a result, it is possible that two teams of recognized experts working independently to produce a practice guide on the same topic would come to very different conclusions. Those who use the guides should recognize that the recommendations represent, in effect, the advice of consultants. However, the advice might be better than what a school or district could obtain on its own. Practice guide authors are nationally recognized experts who collectively endorse the recommendations, justify their choices with supporting evidence, and face rigorous independent peer review of their conclusions. Schools and districts would likely not find such a comprehensive approach when seeking the advice of individual consultants.


[bookmark: _Toc31442968]Institute of Education Sciences Levels of Evidence for Practice Guides 
This section provides information about the role of evidence in Institute of Education Sciences’ (IES) What Works Clearinghouse (WWC) practice guides. It describes how practice guide panels determine the level of evidence for each recommendation and explains the criteria for each of the three levels of evidence (strong evidence, moderate evidence, and minimal evidence).

Text and information in table taken directly from pp.3–5 of Woodward, J., Beckmann, S., Driscoll, M., Franke, M., Herzig, P., Jitendra, A., Koedinger, K. R., & Ogbuehi, P. (2018). Improving mathematical problem solving in grades 4 through 8: A practice guide (NCEE 2012-4055; Rev. ed.). Washington, DC: Washington, DC: U.S. Department of Education, Institute of Education Sciences, National Center for Education Evaluation and Regional Assistance. Retrieved from https://ies.ed.gov/ncee/wwc/PracticeGuide/16
The level of evidence assigned to each recommendation in this practice guide represents the panel’s judgment of the quality of the existing research to support a claim that, when these practices were implemented in past research, positive effects were observed on student outcomes. After careful review of the studies supporting each recommendation, panelists determine the level of evidence for each recommendation using the criteria in Table 1. The panel first considers the relevance of individual studies to the recommendation and then discusses the entire evidence base, taking the following into consideration: 
· the number of studies 
· the design of the studies 
· the quality of the studies 
· whether the studies represent the range of participants and settings on which the recommendation is focused 
· whether findings from the studies can be attributed to the recommended practice 
· whether findings in the studies are consistently positive 
A rating of strong evidence refers to consistent evidence that the recommended strategies, programs, or practices improve student outcomes for a wide population of students.1 In other words, there is strong causal and generalizable evidence.
A rating of moderate evidence refers either to evidence from studies that allow strong causal conclusions but cannot be generalized with assurance to the population on which a recommendation is focused (perhaps because the findings have not been widely replicated) or to evidence from studies that are generalizable but have some causal ambiguity. It also might be that the studies that exist do not specifically examine the outcomes of interest in the practice guide, although they may be related. 
A rating of minimal evidence suggests that the panel cannot point to a body of research that demonstrates the practice’s positive effect on student achievement. In some cases, this simply means that the recommended practices would be difficult to study in a rigorous, experimental fashion;2 in other cases, it means that researchers have not yet studied this practice, or that there is weak or conflicting evidence of effectiveness. A minimal evidence rating does not indicate that the recommendation is any less important than other recommendations with a strong evidence or moderate evidence rating. 
In developing the levels of evidence, the panel considers each of the criteria in Table 1. The level of evidence rating is determined as the lowest rating achieved for any individual criterion. Thus, for a recommendation to get a strong rating, the research must be rated as strong on each criterion. If at least one criterion receives a rating of moderate and none receive a rating of minimal, then the level of evidence is determined to be moderate. If one or more criteria receive a rating of minimal, then the level of evidence is determined to be minimal.


[bookmark: _Toc31442969]Table 1. Institute of Education Sciences levels of evidence for practice guides
	Criteria 
	STRONG
Evidence Base
	MODERATE
Evidence Base
	MINIMAL
Evidence Base

	Validity 
	High internal validity (high-quality causal designs). Studies must meet WWC standards with or without reservations.3 
AND
High external validity (requires multiple studies with high-quality causal designs that represent the population on which the recommendation is focused). Studies must meet WWC standards with or without reservations. 
	High internal validity but moderate external validity (i.e., studies that support strong causal conclusions but generalization is uncertain). 
OR
High external validity but moderate internal validity (i.e., studies that support the generality of a relation but 4 the causality is uncertain).
	The research may include evidence from studies that do not meet the criteria for moderate or strong evidence (e.g., case studies, qualitative research). 

	Effects on relevant outcomes 
	Consistent positive effects without contradictory evidence (i.e., no statistically significant negative effects) in studies with high internal validity. 
	A preponderance of evidence of positive effects. Contradictory evidence (i.e., statistically significant negative effects) must be discussed by the panel and considered with regard to relevance to the scope of the guide and intensity of the recommendation as a component of the intervention evaluated. 
	There may be weak or contradictory evidence of effects. 

	Relevance to scope 
	Direct relevance to scope (i.e., ecological validity)— relevant context (e.g., classroom vs. laboratory), sample (e.g., age and characteristics), and outcomes evaluated. 
	Relevance to scope (ecological validity) may vary, including relevant context (e.g., classroom vs. laboratory), sample (e.g., age and characteristics), and outcomes evaluated. At least some research is directly relevant to scope (but the research that is relevant to scope does not qualify as strong with respect to validity). 
	The research may be out of the scope of the practice guide. 

	Relationship between research and recommendations 
	Direct test of the recommendation in the studies or the recommendation is a major component of the intervention tested in the studies. 
	Intensity of the recommendation as a component of the interventions evaluated in the studies may vary. 
	Studies for which the intensity of the recommendation as a component of the interventions evaluated in the studies is low; and/or the recommendation reflects expert opinion based on reasonable extrapolations from research. 

	Panel confidence 
	Panel has a high degree of confidence that this practice is effective. 
	The panel determines that the research does not rise to the level of strong but is more compelling than a minimal level of evidence. 
Panel may not be confident about whether the research has effectively controlled for other explanations or whether the practice would be effective in most or all contexts. 
	In the panel’s opinion, the recommendation must be addressed as part of the practice guide; however, the panel cannot point to a body of research that rises to the level of moderate or strong. 

	Role of expert opinion 
	Not applicable 
	Not applicable 
	Expert opinion based on defensible interpretations of theory (theories). (In some cases, this simply means that the recommended practices would be difficult to study in a rigorous, experimental fashion; in other cases, it means that researchers have not yet studied this practice.) 

	When assessment is the focus of the recommendation 
	For assessments, meets the standards of The Standards for Educational and Psychological Testing.5 
	For assessments, evidence of reliability that meets The Standards for Educational and Psychological Testing but with evidence of validity from samples not adequately representative of the population on which the recommendation is focused. 
	Not applicable 



The panel relied on WWC evidence standards to assess the quality of evidence supporting educational programs and practices. WWC evaluates evidence for the causal validity of instructional programs and practices according to WWC standards. Information about these standards is available at http://ies.ed.gov/ncee/wwc/DocumentSum.aspx?sid=19. 
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This document provides a summary of Recommendation 1 from the WWC practice guide /mproving
Mathematical Problem Solving in Grades 4 Through 8. Full reference at the bottom of this page.
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Teachers should set aside time for problem-solving activities with the entire
class instead of limiting problem-solving to individual homework
assignments. Teachers should try to include a variety of problems in these
activities. Finally, teachers should ensure that students understand the
language, context, and math concepts of the problems included in lessons
and homework.

How to carry out the

. Potential roadblocks
recommendation
1. Include both routine and Teachers are having trouble finding
nonroutine problems in problems for the problem-solving
problem-solving activities. activities.
2. Ensure that students will Teachers have no time to add
understand the problem by problem-solving activities to their

addressing issues students might math instruction.
encounter with the problem’s

Teachers are not sure which words
context or language.

to teach when teaching problem-
3. Consider students’ knowledge solving.
of math content when planning
lessons.

Reference: Woodward, J., Beckman, S., Driscoll, M., Franke, M., Herzig, P., Jitendra, A.,
Koedinger, K. R., & Ogbuehi, P. (2018). Improving mathematical problem solving in grades
4 through 8 (NCEE 2012-4055). U.S. Department of Education, Institute of Education 2,
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How tfo carry out the recommendation

1.

Include both routine and nonroutine problems in problem-solving activities.

Routine problems can be solved using approaches that students have already learned.
Nonroutine problems, on the other hand, require using approaches that students are less
familiar with or that are less obvious from the problem. When the goal of a lesson is to help
students understand the meaning of an operation or mathematical idea, teachers should select
routine problems. Routine problems do not necessarily have to be simple—they also can be
complex, multistep problems that involve problem-solving approaches students are already
familiar with. When the goal of a lesson is to develop students’ ability to think strategically,
teachers should select nonroutine problems.

Example of a routine problem for a student who has learned about solving linear
equations

Solve for x: 20 + 8x = 60

Note. Adapted from page 12 of the practice guide referenced on the first page of this
document.

Example of a nonroutine problem for a beginning algebra student

There are 20 people in a room. Everybody high-fives with everybody else. How many
high-fives occurred?

Note. Adapted from page 12 of the practice guide referenced on the first page of this
document.

Ensure that students will understand the problem by addressing issues
students might encounter with the problem’s context or language.

The problems a teacher selects for a lesson may include unfamiliar vocabulary or contexts,
making it challenging for students to focus on the math content. This is a particularly critical
issue for English learners and students with disabilities. To ensure students’ understanding
without lessening the mathematical challenge, teachers can:

e Choose problems with language or contexts that are appropriate for the students’
background.

o Clarify unfamiliar language or contexts in existing problems.

o Reword problems that contain unfamiliar words or phrases for students.

. Consider students’ knowledge of math content when planning lessons.

Teachers should consider the concepts, skills, and vocabulary their students will need to
solve problems included in lessons. For example, when finding the area of a circle, students
may need to review the definitions of radius and pi as well as the concepts of perimeter and
area. A brief review of the skills and vocabulary needed to understand and solve a problem
may not only benefit struggling students but also help all students see how the knowledge
they already have applies to more challenging problems.

Summary of Recommendation 1 from the WWC practice guide Improving Mathematical Problem
Solving in Grades 4 Through 8. Full reference at the bottom of first page.
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Potential roadblocks and how to address them

Roadblock Suggested Approach

Teachers are having Teachers can reference supplementary materials (for example,

trouble finding problems  books on problem-solving), ask colleagues for additional problem-

for the problem-solving  solving activities, or search the internet for examples. Useful

activities. resources on the internet include “Problems of the Week” from the
Math Forum (https://www.nctm.org/mathforum/), “Illuminations”
from the National Council of Teachers of Mathematics
(https://illuminations.nctm.org/), and practice problems from
standardized tests such as the PISA (http://www.oecd.org/pisa/),
SAT (https://collegereadiness.collegeboard.org/sat/practice), or
TIMSS (https://nces.ed. gov/timss/).

Teachers have no time to To make time during lessons, teachers can replace some of the

add problem-solving problems students are required to solve during seatwork with fully
activities to their math solved problems that students can review and use as problem-
instruction. solving models.

Teachers are not sure Math coaches and specialists can provide lists of word and phrases
which words to teach essential for teaching a given unit. Teachers can also work with
when feaching problem-  colleagues to identify words students need to understand and solve
solving. problems. They can also look for important terms in class

textbooks or state math standards.

recommendation, or for more detailed explanation from the What Works
Clearinghouse committee who developed this recommendation, please refer to
the practice guide cited at the bottom of the first page of this document.
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® R E I For more information on the research evidence and references to support this

CENTRAL

Regional Educational Laboratory
at Marzano Research

Summary of Recommendation 1 from the WWC practice guide /mproving Mathematical Problem
Solving in Grades 4 Through 8. Full reference at the bottom of first page.
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