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Improving Mathematical Problem Solving in Grades 4 Through 8.
A Practice Guide
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Who Are We?

REL Northeast & Islands 1s one of 10
Regional Educational Laboratories.

We work 1n partnership with educators and
policymakers to develop/use research that
improves academic outcomes for students.

What we do:

* Conduct research studies

* Disseminate research findings to those we serve
* Strategically engage with partners to use findings

* Design and deliver technical assistance focused on the use of data and
research
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Today’s Goals

* Learn about the information 1n the practice guide and the quality of
evidence that supports the recommended instructional practices

* Explore how the practice guide supports professional development for
mathematics teachers in grades 4-—8

* Identify and discuss ways mathematics teachers in grades 4—8 can
implement the practices in the guide
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Today’s Presenters

Dr. Herb Turner
Research Scientist
REL Northeast & Islands

Dr. Pam Buffington
REL Researcher and STEM Director
Education Development Center

Bekah Aucom
Math Teacher
Framingham Public Schools
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Improving Mathematical Problem Solving in Grades 4
Through 8: A Practice Guide




What Is a Practice Guide?

A practice guide 1s a publication that presents recommendations for educators to address
challenges 1n their classrooms and schools that are based on:

e Reviews of research
* Experiences of practitioners

* Expert opinions of a panel of nationally recognized experts
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Practice Guide
Recommendations
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* Assist students in monitoring and
reflecting on the problem-solving
Process

e Teach students how to use visual
representations

* Expose students to multiple problem-
solving strategies
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Why Is this Practice Guide Important?

* 3,700 citations were yielded from the 1nitial search for literature related to problem-
solving instruction over the past 20 years.

* 38 met the causal validity standards of the WWC and were related to the panel’s five
recommendations.

* Using these 38, the panel determined whether there was strong, moderate, or minimal
evidence for each recommendation.
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Math Problem Solving: Five Evidence-based Recommendations

Levels of Evidence

Minimal
Recommendation Evidence

1. Prepare problems and use them in whole-class instruction. ¢

2. Assist students in monitoring and reflecting on the problem-
solving process.

3. Teach students how to use visual representations.

4. Expose students to multiple problem-solving strategies.

5. Help students recognize and articulate mathematical concepts
and notation.

Note: There are three levels of evidence—minimal, moderate, and strong. These levels of evidence suggest how confident
we are that the recommended practice, and not something else, consistently improved outcomes for students in the studies.

Institute of
Education Sciences 10



Practitioner Perspective on Using Practice Guide
Recommendations
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Inform Professional
Development Design

Example: Visual Access to Mathematics for
English Learners (VAM)

Identify 23 targeted recommendations from the
practice guide being used:

* R2 - Assist students in monitoring and
reflecting on the problem-solving process

* R3 - Teach students how to use visual T J
representations (VRSs) AR e

* R4 - Expose students to multiple problem-
solving strategies
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Investigate the Recommendations

* Description of the recommendation
* Definitions

* [llustrative examples

* Summary of evidence

* How to carry out the recommendation

Problem

Eva spent 45 of the money she had on a coat and then spent ¥3 of what was left on a
sweater. She had $150 remaining. How much did she start with?

Sample strip diagram

5he spent ¥ of her She spent ¥ of what
money on a coat, was |left on a sweater.

— "

This strip diagram depicts the money Eva spent on a coat and a sweater. It shows how the
amount of money she originally had is divided into 5 equal parts and that 2 of the 5 parts

are unspent. The problem states that the unspent amount equals $150. Several strategies
can then be employed to make use of this information in an equation, such as 45 x x = 150,

to determine the original amount.
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Integrate the Recommendations

Example: Integrate a visual representation
into a worked example.

* Expose students to a problem-solving
strategy.

* Analyze the worked example.

Visua | Accesato

MATHEMATICS Albert’s Double Number Line Worked Example

Albert worked on the following problem:

Paint is mixed according to the ratio 2 parts blue paint to 5 parts red paint.
When a mixture has 25 quarts of red paint, how many quarts of blue paint does it have?

YOUR TASK: Take a close look at how Albert used a double number line to help answer the question.
What is helpful about the representation he drew? What mistake did he make? Answer the questions
at the bottom of the page.

0 2
} } >
Albert’s step 1: -
} } } } } } —»
0 5
0 2
} t t >
Albert’s step 2: - '
4 } 4 4 } 4 —>
0 5 25
0 2
} $ $ >
: :
Albert’s step 3: + t + + + t +—>
0 2 25
hd
20
0 2 22
a ——>
Albert’s step 4: N H N . N H —
0 3 25
N
20
QUESTIONS

1. What about Albert’s double number line is helpful?

2. What mistake did Albert make (circle it)? How can he fix it? Complete the sentence starters below.
Albert’s mistake is that he...

Albert can fix his mistake by...

VAM Course ©2018 Education Development Center, Inc.
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Integrate the Recommendations

e Review and consider the evidence.

* (Consider roadblocks and possible
solutions.

* (Consider suggested approaches.

* As needed, deepen understanding of
the evidence base (Appendix D).

Roadblock 3.2. The class text does not use
visual representations.

Suggested Approach. Teachers can ask
colleagues or math coaches for relevant
visual representations, or they can develop
some on their own. Teachers also can look
through professional-development
materials they may have collected or search
the Internet for more examples |[...]

Institute of
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Teach Students to Use Visual Representations (VRs): Polls

Example Problem: Which VR accurately represents the

?
Gus ran 3 times as far as lke ran. problem of Gus and lke*

Figure A.
Gus and lke ran a combined distance of 48 total miles. F!gure B.
Figure C.
« AllVRs
q. * None of the VRs
Figure A Figure C

ol \o el
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. Sam’s Motorcycle
Examples from Practice: e

° Sam bought a used motorcycle. It was on sale because it could not go very fast.
M ath ematl C S C O aC I l Sam was able to go 30 miles in % of an hour.

a) How far can he go in 1 hour? Use a double number line to help solve this problem.

Use of resources with practice guide LA N
recommendations integrated:

* Provide examples of visual representations to Ty

1
b) How farcan hegoin 3 5 hours?

mathematic S te aCherS . :;J)(S;:i:(;zzlresr;ﬁ;;:: line to help solve this problem.

Z Ry /l/ i
e o T

\
1 t
L

lhr z 2 24 ‘f

* Provide opportunities to review examples.

Hour litw P o ,; "‘--«.~~<.‘m,-4.,-wf"’ ) 2_
 Model and/or co-teach to 1llustrate TE Samq wenb 0 mdec 1/ Zauz
. . . A (A 4 /2 e S in 2 hony s
recommendation in practice. She Would 9o /20 mile

(#x3) So IF sfe weat “‘"'("";agi%)ﬁ
p only 20 A}Djff 20 = /47

Cahg W [ 9
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Examples from Practice:
Mathematics Teacher

Select visual representations that are
appropriate for students and the problems
they are solving.

Use think-alouds and discussions to teach
students how to represent problems

visually (3-Reads).

Hector had a bag of jelly beans.
He gave Y of the jelly beans to Susan.

Then Hector gave 1/ of the jelly beans he had left to Pepita.
After giving jelly beans to Susan and Pepita, Hector had 20 jelly beans left in his bag.

How many jelly beans did Hector have at the beginning?

Susan Pepita Hector
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Examples from Practice:

M athematics Te acher Words DNL Proportions Decimal Equivalent
o |
- /"aﬁ\ 1X >0 [0)¥= 2400 L0 *0.4= 7Y off
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New Companion Family and Caregiver Activity Guide
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Supporting Mathematical Problem Solving at Home s it iy 20

Supporting Mathematical Pr Oblem Regional Educational
SOlVing at Home Laboratory

Northeast & Islands

* This guide helps families and caregivers carry out recommended
practices described in the What Works Clearinghouse educator’s

practice guide, Improving Mathematical Problem Solving in Grades 4
Through §.

* It provides families with three tips for supporting students’
mathematical problem solving, accompanied by example problems |
and hOW tO Solve them Three tips for supporting mathematical problem solving at home

1. Help children get started and reflect on word problems
2. Help children use visual representations
3. Encourage using multiple problem-solving approaches

This guide helps families and caregivers carry out recommended practices
described in the What Works Clearinghouse educator’s practice guide,
Improving Mathematical Problem Solving in Grades 4 Through 8.

Download a free copy of the practice guide at “f.

Ioaperasing Mathesatical Pratiles
Solving in Grades 4 Threugh §
\y E
‘ .
~

https://ies.ed.gov/ncee/wwePracticeGuide/16 I

(I —
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https://ies.ed.gov/ncee/edlabs/regions/northeast/OurWork/Resource/2

Facilitated Q& A
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Questions?

Please add them to the chat.
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Five Other Guides for Mathematics Educators

* Teaching Strategies for Improving Algebra Knowledge in Middle and High School
Students

* Teaching Math to Young Children

* Assisting Students Struggling with Mathematics: Response to Intervention (Rtl) for
Elementary and Middle Schools

* Encouraging Girls in Math and Science

* Using Student Achievement Data to Support Instructional Decision Making
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https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/wwc_algebra_040715.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/early_math_pg_111313.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/rti_math_pg_042109.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/20072003.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/dddm_pg_092909.pdf

We listen to you!

Your feedback 1s essential to our work.
Please take our survey to help us improve.

Institute of
Education Sciences
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https://edc.co1.qualtrics.com/jfe/form/SV_0d14AQtLZaIz5Up

To Contact Today’s Presenters

Herb Turner: herb(@analytica-inc.com

Pam Buffington: pbuffington@edc.org

Bekah Aucoin: bekah.aucomn@gmail.com

1es.ed.gov/ncee/edlabs/regions/northeast
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These shides were prepared under Contract ED-IES-17-C-0008 by Regional Educational Laboratory Northeast
& Islands, administered by Education Development Center. The content does not necessarily reflect the views
or policies of IES or the U.S. Department of Education, nor does mention of trade names, commercial
products, or organizations imply endorsement by the U.S. Government.
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