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My Student is Just NOT Learning Math:
What Do | Do???

Matthew Burns

University of Missouri

@burnsmk1
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Special Education

* President’s Commission on Excellence in Special
Education

e Reduce paperwork and increase flexibility
* |dentify and intervene early

— Service first and assessment later
* “Those that get counted, count.”

* Use special education staff more effectively
THEKNOWLEDGE
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Individualized instruction , at no cost to the
parents or guardians, to meet theunique

needs of a child with a disability.

HTHEKNOWLEDGE

&

The answer??

General Education

Special I I Remedial
Education Sducation

Gifted Education

“All hands on deck” — Judy Elliott, Chief Academic Officer of Los
Angeles Unified Schools
"THEKNOWLEDGE
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And DATA!

Unique learning needs =
Education that is SPECIAL

THEKNOWLEDGE

MTSS (or Rtl?)

The (a) systematic use of assessment data to
(b) most efficiently allocate resources in order to
(c) enhance learning for all students.

Burns, Jimerson, VanDerHeyden, & Deno, 2015

THEKNOWLEDGE
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RTI and Problem-Solving

THEKNOWLEDGE

Problem Solving

* Tier | — Identify discrepancy between expectation and
performance for class or individual (Is there a classwide
need?)

* Tier Il — Identify discrepancy for individual. Identify
category of problem. (What is the category of the
problem?)

e Tier lll — Identify discrepancy for individual. Identify causal

variable (WWbat is the causal variable?)
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Four Purposes of Assessment

Program evaluation: How is the education system working for students
overall?
* PSSA

Screening: Which of my students are not meeting grade level expectations

given Universal Instruction?
* E.g., STAR/MAP

Diagnostic: What are the specific needs of students who struggle with math?
E.g., measures of specific skills
Monitoring Progress: What does the student’s growth look like?

E.g., CBM

THEKNOWLEDGE

Oral Reading Fluency (ORF) Seggl;ttg/:té;; I el
ORF < Benchmark Goal 276 145 421 .31 for F&P
a b I
Specificity =d / (b + d)
ORF > Benchmark Goal 46 501 547 78 for ORF
S d .66 for F&P,
Total 322 646 968
Informal Reading Inventory (RI) (C;O/rrﬁCt Classification = (a +
RI < Benchmark Goal 90 189 279 ) 80 for ORF
a b .54 for F&P
RI > Benchmark Goal 200 367 567
c d
Total 290 556 846 S
THEKNOWLEDGE ‘
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Table 3
Diagnostic Accuracy Between Measures at Fall and Winter Assessments
Using 16™ %tile as the Cut Score
Total N At-risk N At-risk N At-risk
Pairs of Measures N PSSA MCBM  MCAP Sensitivity Specificity PPP NPP
Fall
STAR-Math with PSSA 181 28 72 93 62 95
MCBM with PSSA 184 28 .28 91 33 .89
MCAP with PSSA 184 28 28 94 41 89
STAR-Math with MCBM 374 53 43 .86 21 95
STAR-Math with MCAP 280 29 .50 .89 25 96
C HNTHEKNOWLEDGE

Screening/ Monitor Progress Monitor Progress

Benchmark Diagnostic Skill General

Kindergarten

First through Fifth Grades

Middle School

POWERTHEKNOWLEDGE
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Type of Math Assessment
e General outcome measures (GOMs)

— Assess proficiency of global outcomes associated
with an entire curriculum

e Subskill mastery measures (SMMs)

— Assess learning of specific objective or skill
THEKNOWLEDGE

Academic Progress Monitoring General Outcome Measures Chart
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Screening/ Monitor Progress Monitor Progress General

Benchmark Diagnostic Skill

Kindergarten Measures of Early Numeracy

GO CTEURLE MAP or multi- | CBM of specific | Every week CBM of Every other week
Drats skill CBM objectives specific multi-skilled CBM
(STAR) CFA’s skill/objective
Middle School STAR CBM of specific | Every week CBM of Every other week
objectives specific multi-skilled CBM, word
CFAs skill/objective problems

Interventions for Children with Math Difficulties
Guided practice .86
Direct instruction .65
Teaching problem-solving .52
Modality instruction .15
Executive functioning .09
Working memory training .07
Perceptual training .08
HEKNOWLED G 1212005 13 & Parinson, 2015; Kale & Forness, 200; Miely-Leuag & Hulme, 2013
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Adding it Up (NRC, 2001)

/*

Strategic

Adaptive
Reasoning
- Mathematical
Proficiency
THEKNOWLEDGE prodluctive Procedural\

Dispositjﬂ, Fluency

(Van de Walle, 2010)

Types of Math Knowledge

* Conceptual - the understanding that math involves an interrelated
hierarchical network that underlies all math-related tasks

* Procedural - the organization of conceptual knowledge into action to
actually perform a mathematical task (Hiebert & Lefevre, 1986).

*  Which comes first?

— Sequence may be specific to the domain or the individual (Rittle-Johnson &
Siegler, 1998; Rittle-Johnson, Siegler, & Wagner, 2001)

— But the two are clearly interrelated.

THEKNOWLEDGE




Conceptual Understanding

Procedural Knowledge

Strategic Competence

Adaptive Reasoning

Productive Disposition

Instructional Implication

Fosters the developmental knowledge of relationships
and ideas that underlie the problem.

Fosters the developmental understanding of the steps
needed to solve a problem.

Fosters the development of learning to flexibly solve
problems using multiple strategies.

Fosters the development of learning to justify the correct
answer and demonstrate reasoning.

Fosters the development of viewing math as useful and

worthwhile, while increasing students’ confidence.

10/18/2017

s

Cognitive Strategy Instruction
Concrete-Representational-Abstract

Contingent Reinforcement

Cover, Copy, Compare

Feedback

Flashcard Interventions

Goal Setting

Great Leaps

Math to Mastery

Peer-Assisted Learning Strategies

Schema-Based Instruction

Self-Monitoring

Taped Problems
loud

@_'
>
o
c
@

Mathematical Proficiency Strands

Conceptual Procedural Strategic Adaptive
Understanding Knowledge Competence Reasoning
X X X X
X X X X

Productive

Disposition

10
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* Model or demonstration | do it.
— Demonstrate the skill
— Describe what is being done
* Prompted or guided practice We do it.
— Physical prompts
— Verbal prompts
— Visual prompts
* Unprompted practice You do it.
— One problem at a time, with feedback.

THEKNOWLEDGE

Tier 2 Problem Solving

* Check student’s attendance — Does the student attend school regularly

* Observe the student — Are behavioral difficulties interfering with the
interventions?

* Incentivize the intervention — Is the student sufficiently motivated?
* Examine intervention fidelity — Is the intervention occurring as it should?

* Examine the accuracy within skill and GOM data — Are the students
receiving a proficiency intervention when they should be focusing on
acquisition?

* Compare skill and GOM data — Are students not generalizing (skill data
are going up but GOM are not)

THEKNOWLEDGE
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Tier Il Problem Solving Questionnaire

siope is at or above the criterion?

NO Examine skill measure data.

Student Name Grade Teacher School
Group Instructor
Current Past
Data Meeting Date
Question Answer Notes.
1. Isthe most recent GOM score below the | YES Continue supplemental
upeoming seasonal target but the GOM support/intervention

‘Are the skills being acquired using current
strategy?

YES Continue with current
strategy. Add generaiization
stravegy.

NO Adjust intervention within
level of support to match skill
need

15 the student indrvidually practicing the
skill many times within the session?

YES

MO Increase individual responses.

Is the mean instructional fidelity during
intervention with the student below 90%?

YES Improve instructional fidelity
[=> Improve nsucoons Sdessy )
NO

5. s student showing motivation difficulties? | YES Provide ncentives
NO
6. Iz the student attendance beiow 95% YES Address attendance with

during last instructional period (1 month)

building sdministration
NO

Are behavioral difficulties leading to
student missing intervention more than 3
times during the last instructional period?
{1 month)

YES Address behavior difficulties
with building administration.
NO

Has the student received with | YES for
good fidelity for less than 3 weeks? upto 5 weeks.
NO

Has the student received intervention four
times per week for the past instructional
period for less thon 15 minutes for
kindergarten or less than 20 minutes for
grades 137

YES increase time and sessions.

NO

THEKNOWLE

10. If NO to Questions 4-8 above and YES to

Question 3, consider moving to Brief
Experimental Analysis (BEA)/Tier 1l

Action Plan:

Date 1o start:
Date to review (4 weeks)

Dare: Was there satisfactory improvement YES: Continue NO: Go to Tier Ill {conduct BEA}

Practices with Large Effects

.

.

.

.

Practices with Small or Negative Effects

Adolescent

Practices with Large Effects

Practices with Small or Negative Effects

Repeated reading .
Using easier reading material
Immediate performance .
feedback .
Direct instruction

Phonemic awareness instruction

Explicit phonics instruction

Whole language approaches e

Sentence combining

Comprehension strategies .
Reciprocal teaching .
Teaching vocabulary .

Concept maps

Fluency Interventions

Strategy instruction for planning, editing,

and paragraph structure
Peer assisted writing

Set clear and specific goals

Grammar instruction

Self-regulation strategy development

Summarization

Setting product goals

Studying models of writing

Teaching grammar

Drill techniques
Practice with modeling

Explicit instruction

Student verk of their matt
Include a broad range of examples
Cross-age tutoring
Concrete-representational-abstract

Speed-based intervention

Problem structure representation

Using visual representations of problems

Self-monitor problem solving

Self-reflect on problem solving

Technological enhanced instruction

(Burns, VanDerHeyden & Zaslofsky, 2014)

12
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TABLE 1
Individual Children's Baseline and Intervention Total Raw Scores, Percent of Change, and Effect Size
Baseline Intervention
Participants Plan Sim Att Suc mean SD mean SD % Change Effect size
1 65 78 77 97 1.0 12 2.0 26 100 0.9
2 79 94 97 94 2.3 22 3.7 19 63 06
3 65 97 85 84 1:1 15 5.0 3.8 338 26
1-3 89.7 89 86.3 91.7 15 16 3.6 2.8 167 14
10 74 100 85 78 4.1 3.2 39 238 -7 0.1 10
| " 79 7 78 4.4 37 5.1 28 15 02 1
12 103 103 91 89 27 30 3.2 2.8 18 02 12
13 71 70 88 75 34 36 28 2.8 -19 02 13 g = _005
14 94 88 12 89 4.7 35 5.2 28 1 - ot 14
15 85 85 103 86 6.3 2.6 586 26 -10 02 15
16 79 7 7 86 34 2 69 29 100 14 s« Change score
17 88 7 77 81 20 20 24 24 18 02 7 g=0.32
18 74 67 88 66 4.0 39 32 32 -20 -0.2 18
19 94 109 94 103 1.9 1.5 29 23 54 0.7 19
NCW 83.3 85.0 89.2 83.1 37 29 4.1 27 16 0.2 NCW
Vote. N = 19. Plan = Planning, Sim = Simultaneous, Att = Attention, Suc = Successive. Percentage change was calculated using the formula: (mean number cor- Note. N =
‘ect intervention ~ mean number corract baseline) / mean number correct baseline. Effact size was calculated using the formula: (intervention mean — baseline " ect inten
nean) / baseline SD. PCW = Planning Cognitive Weakness; SIMCW = Simultaneous Cognitive Weakness; ATTCW = Attention Cognitive Weakness; SUCCW = inean) / b
uccessive Cognitive Weakness; NCW = No Cognitive Weakness. PASS scores that are Cognitive Weaknesses appear in boldface. Successi

U

Working Memory
Melby-Lervag & Hulme, 2013
Verbal Ability 13

Comprehension and problem solving
Children (-.05) and young children (.03)

Word Decoding 13
Arithmetic .07

“There was no convincing evidence of the generalization of working memory
training to other skills.”

THEKNOWLEDGE
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Relationship between EF and

Achievement
* Best, Miller, & Naglieri, 2011
* 96 correlations 4 measures of achievement and 3
measures of EF (12) for 8 age groups 5-17

* 43 were r =.39 or less, 42 were .40 to .49, highest
was .59

e 104/120 (87%) were .49 or less for math (5

measures)
THEKNOWLEDGE

Correlation

* r=.67 - # of people annually who drowned in
swimming pools and # of Nicolas Cage movies

* r=.98 - Per capita consumption of mozzarella cheese
and # of awarded civil engineering doctorates

e r=.89 - Per capita consumption of chicken and US
crude oil imports

e r=.6t0.7

* Correlation is not causation.
THEKNOWLEDGE
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and mathematics

mathematics.

THEKNOWLEDGE

* Changing skills in executive functioning through various
interventions did not lead to increase skills in reading and

Executive Function Meta-Analysis
* Jacob and Parkinson (2016) reviewed 67 studies
— Most of the research occurred in 2010 or later

— There was a correlation between executive functioning and academic skills
— The correlation with executive functioning was approximately equal for reading

* There was little to no evidence that executive functioning and
academic skills were causally linked.

Table 2
Median Effect Sizes for Each Variable

Fail-safe N for

Fail-safe N for

Variable k Median g 95% CI a small effect a large effect

Use of data

Screening 30 41 31-51 32 15

Designing interventions 4 42 —.05-.89 4 2
Tier of intervention

Small group 15 30 18-42 8 9

Individual 16 A4 .28-.60 19 7
Type of assessment

Cognitive function 8 A7 —.07-41 NA 6

Phonological/phonemic awareness 13 .50 34-.66 20 5

Reading fluency 11 43 29-57 13 5

Mixed 2 26 12-.40 1 1

THEKNOWLEDGE
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THEK

Table1.summaryofMeta-Analyses Regarding Cognitive

Processes and Academic interventions

Study Description k d

Burnsetal. (inpress) Academic interventions from cognitive 37 0.17
processing measures

Kearns & Fuchs (2013)* Academic outcomes of cognitively focused intervention 34 044
matched to cognitive deficits 5 048
Compared to nointervention 1 0.58
Compared to academic interventions K’ 0.26

Melby-Lervag & Hhulme, (2013)| Working memory training and academic outcomes 8 0.1
mathematics 7 0.07
Decoding T 0.13
Verbal ability (comprehension) 8 0.13

Scholin & Burns (2012) Predicting rezp tointer ion for reading with I1Q 18 027

Stuebingetal. (2009) lationship bet: 1Q and academic out 22 0.32

Stuebing et al. (2015) Cognitive characterizticz and response to intervention 54 0.46
bazeline characteristicz and growthcurves 36 0.65
baseline characteristics and gai e 30 043
bazeline ch istics andp 54 0.30

Schwaighofer et al. (2015) Near and far transfers for working memory training 47 0.15
mathematics 15 0.09
Decoding 14 0.15

Verbal ability (comprehenzion) 29 021
- Total 203 0.27 -

)

Assessments

Product Assessment

— Focus on answers

— ldentifies content areas that
need further assessment

Norm-referenced tests

Criterion-referenced tests

THEKNOWLEDGE

* Process Assessment

— Focus on how student arrived
at the answer

— Identifies areas for intervention

— Active

— Passive

16
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Common Errors
 Slips
— Errors in procedural tasks (e.g., regrouping)
* Bugs
— Overgeneralization of “known” rule to a new situation
 Number facts

— Not mastered basic addition, subtraction,
multiplication, or division facts.

THEKNOWLEDGE

Instructional Hierarchy:
Stages of Learning

Acquisition Proficiency | Generalization Adaption
Learning mSlow and mAccurate but | mCan apply to mCan use information
Hierarchy inaccurate slow novel setting to solve problems
Instructional | mModeling =Novel mDiscrimination | mProblem solving
Hierarchy mExplicit practice training mSimulations
instruction opportunities | gpjfferentiation
mlmmediate lIndgpendent training
corrective practice
feedback mTimings
mimmediate
feedback

Haring, N. G., & Eaton, M. D. (1978). Systematic instructional procedures: An instructional hierarchy.
In N. G. Haring, T. C. Lovitt, M. D. Eaton, & C. L. Hansen (Eds.) The fourth R: Research in the
classroom (pp. 23-40). Columbus, OH: Charles E. Merrill.

THEKNOWLEDGE
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Learning Process

d M

Haven’t Haven’t Haven’t
had had had to do it

enough enough that way
help practice before

THEKNOWLEDGE

Acquire
Acquisition rate (less targets per sessions with more intervention
sessions)
Make stimuli more salient and errorless

Retain

Increased repetition within lesson (IR)

Increased repetition across lessons (same number of targets with more
intervention sessions)

Frequent review (same number of intervention sessions, but daily
review)

Generalize

Integrate a variety of forms of the letters/words, including those similar

to how they are Eresented during assessment into intervention sessions
THEKNOWLEDGE
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Acquire
Acquisition rate (less targets per sessions with more
intervention sessions)

Make stimuli more salient and errorless

THEKNOWLEDGE

Types of Math Knowledge
B Conceptual - the understanding that math
involves an interrelated hierarchical network
that underlies all math-related tasks

B Procedural - the organization of conceptual
knowledge into action to actually perform a
mathematical task (Hiebert & Lefevre, 1986).

THEKNOWLEDGE
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Correlations for Above 25t Percentile
| maAp | pcPM | Conceptual | wps | |

1. MAP Math RIT 1.00 .46* .10 .52*

2. Procedural MF DCPM 1.00 JA1* .43*
3. Conceptual Probe 1.00 .24%
4. Application WPS 1.00

*p< .05
493 students in 3" grade

W THE RN v o=

Correlations for Below 25t Percentile
[ [ map | DcPM | Conceptual | wps | |

1. MAP Math RIT 1.00 .78* .61* .50*
2. Procedural MF DCPM 1.00 .15 .57*

3. Conceptual Probe 1.00 .83*

4. Application WPS 1.00

i

20
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Instructional Hierarchy for Conceptual Knowledge

Phase of Acquisition Proficiency Generalization Adaption
Learning
Examples of |Explicit Instruction | Independent Instructional Use concepts
appropriate |in basic principles |practice with games with to solve
instructional | and concepts manipulatives different stimuli  |applied
activities problems

Modeling with Immediate Provide word

math feedback on the |problems for the

manipulatives speed of concepts

responding, but

Immediate delayed feedback

corrective on the accuracy.

feedback

EDGE

Contingent
reinforcement for
speed of

TH

Instructional Hierarchy for Procedural Knowledge

Phase of
Learning Acquisition Proficiency Generalization |Adaption
Examples of |Explicit instruction | Independent Apply number |Use numbers to
appropriate  |in task steps practice with operations to  [solve problems
instructional written skill applied in the
activities problems classroom
Modeling with Immediate
written problems |feedback on the |Complete real
speed of the and contrived
response, but number
delayed problems in the
feedback on the |classroom
accuracy.
Immediate
feedback on the Contingent
EKNOWLEDGE:cy of the reinforcement

21
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Phase of Learning for Math

| r\|>
L—

Conceptual __ i _ _

Acquisition | Proficiency | Generalization | Adaption

| ~ —
Procedural - : — L]
Acquisition Proficiency Generalization | Adaption

THEKNOWLEDGE

Skill by Treatment Interaction

* Instructional Level (Burns, VanDerHeyden, & Jiban, 2006)

e 2" and 3 grade -14 to 31 Digits Correct/Min
* 4% and 5% grade - 24 to 49 Digits Correct/Min

Type of Baseline Skill Median Mean Phi
Intervention Level PAND
Acquisition | Frustration 21 97% .84
Instructional 15 66% 49
Fluency Frustration 12 62% A7
Instructional NA
THEKNOWLEDGE
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Assessing Conceptual Knowledge
Concept Oriented CBM

* Monitoring Basic Skills Progress-Math Concepts and
Applications (Fuchs, Hamlett, & Fuchs, 1999).

* 18 or more problems that assess mastery of
concepts and applications

* 6to 8 minutes to complete

THEKNOWLEDGE

Conceptual Assessment

* Ask students to judge if items are correct

— 10% of 5-year-old children who correctly counted did
not identify counting errors in others (Briars & Siegler,
1984).

* Provide three examples of the same equation and
asking them to circle the correct one

* Provide a list of randomly ordered correct and
incorrect equations and ask them to write or circle
“true” or “false” (Beatty & Moss, 2007).

THEKNOWLEDGE
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Look at the picture of dots below the two problems and circle the problem that best goes with the
picture.
1. 2+4=6 3+4=7
4+2=6 4+1=
* e
L]
LI
3. 6+5=11 6+3=9
4, 5+2=7 5+3=8
THEKNO' E’

Conceptual Intervention

* Jessica — 8t grade African-American female
* History of math difficulties (6" percentile)

 Could not learn fractions
THEKNOWLEDGE
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Assessment
* O correct on adding fractions probe

* Presented sheet of fractions with two in each
problem and asked which was larger (47% and
45% correct)

* 0% reducing

THEKNOWLEDGE

Step 1 —size of fractions

1.1do
2. We do
3. You do

Comparing fractions with pie charts
THEKNOWLEDGE

25
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Fraction Comparison

80

Percentage Correct
(9]
(e}

4 5 6 7 8

1 2
THEKNOWLEDGE

| BRI e

Step 2 — Reducing Fractions

* Factor trees (I do, we do, you do)
84

4 21

A
00 06
(B ]

26
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Reducing Fractions

100 * *

Percent Correct
@

0 ——
THEKNOWLEDGE

Conceptual Assessment

Problem 1
Please use a picture to solve the problem

3x4 =

Problem 2
Please use a picture to solve the problem

5x6=

THEKNOWLEDGE

27
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Problem 1
Please use a picture to solve the problem

2x4=___

Problem 2
Please use a picture to solve the problem

3xS=___

I} 1 7
RTHEKNOWLEDG ) U X 0000pn-= 4

—

1. How did you figure this problem out?

ooumEnp <we 3's aun Teos Twr B'e

If the student response is vague or insufficient and does not describe the solution
process, then prompt as follows:

a. Please tell me more about what you did so 1 can understand you better.

N¢ Responec

b. Inever thought about it that way. Can you tell me more?

USG T Preo s T S us

. . How did you find the answer?
' THE¥ 2. How did vou find answer

hoo

© Matthew Burns, Do Not Reproduce Without Permission

28
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1f the student response is vague or insufficient (e.g., If yom put 1
small building on top of another small building. it looks like you
would have the big building) or dees not address a specific solution
process {e.2.. 24 divided by 12 is 2), then prompt as follows:

2. What do these &3 & (e.g.. lines, figures) mean and how did they help

your solve the problem?
Pratetes. B R e p— waserny LAWE Trmy s e W

b. Tell me what (the math) you were thinking in your head when you
were doing this?

HBLT P g n T ewd

4. How doces this show the problem?

CADRE 1T e THE Sl Evaer 'R Aase  SREY

TH E KNOWL 5. How did you check your answer to see if it is correct?

&5 Rt pins Do L= .1

)

Tech Options

 Mathfactcafe.com
* Thatquiz.org

e Xtramath.org

THEKNOWLEDGE
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| Scoring with a Four-Point Rubric
. i 5 Lhe ¥

Not There Yet

Student shows evidence of major
misunderstanding, incorrect concept or
precedure, or failure to engage the task,

4 3 2 1
Excellent: Full Proficient: Substantial Marginal: Partial Unsatistactory: Little
Accomplishment Accomplishment Accomplishment Accomplishment
Strateqy and execution Could work 10 [ull accomplish- Part of the task is accom- The task is attempted
meet the content, proce- | | ment with minimal feedback. plished, but there is lack of and some mathematical
sses, and qualitative | | Errors are minos, so teacher evidence of understanding effort s made. There
demands of the task. is confident that understand- or evidence of not under- may be fragments of
Communication |s judged ing ie adequate o accomplish standing. Direct Input or accomplishmant but little
by effectiveness, not length the objective. further teaching is raquired. Qf NG SLUCCASS.
May have minor errors,

THEKNOW LGP Sos

&

Ratings for Problem 2
e Counts with understanding
* Understands number sign
* Understands the facts of adding/
subtraction or multiplication/division
of whole numbers

* Uses visual model (Correct relationship
between diagram and problem)

e Uses an identifiable strategy

* Answers the problem correctly
THEKNOWLEDGE
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The Van de Walle Professional Mathemuties Serfes The Ve de Walle Professional Mathematies Serfes

" Teaching ~ Teaching
Student-Centered Student-Centered
MATHEMATICS MATHEMATICS
Grades 5-8 Grades K-3

John A, Yan de Walle = LouAnn H. Lovin

|.-'_|h nA VandeWalle = LouAnn H. Lovin

THEKNOWLEDGE

From Objects to Numbers
* Make Sets
e Count the number write the number
* Part-Part-Whole
* Fill the Chutes
* Broken Calculator Key
e Algebra — Pattern Match

* Algebra —Tilt or Balance
THEKNOWLEDGE
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ACTIVITY 9.3
Fill the Chutes

Create n.th-np]e game hoard with Four ¥*chutes. " Each
consists of a colimn of about twelve Linch squares
with a star at the top. Children take tirns rolling a die

and collecting the indicated number of counters. They
then place these counters inone of the chutes. The abe
ject 1% to fill all af the chutes with counters. As an op-
tion, reduire that the chutes be filled exactbe A mall of
5 cannod be vsed to [l a chute with four spaces,

THEKNOWLEDGE

&

ACTIVITY 9.18

Build It in Parts

Pronide children with one type of material, such as con-
necting cithes or squares of colored paper. The taslois
to see how many different combinations {or 2 particn-
lar frumber they can make wang two parts. {1 veu wash,
o éan allaw For more than taa parts,) Lach diflerent
combination ean be displaved on a small mat, such as
a guarter-sheet of construction paper. Here are just 2
few idens, each of which is illustrated in Figure 8.8,

B [lse two-enlor counters such as lima heans spray
painted on one side (also available in plastel.
8 Make bare of connecting cubhes. Make each har
with bwo eolars, Keep the eslors tagether.
B Caolor rows of squares on Linch grid paper,
B Make eombinations using two dot sirips—strips of
perster hoard ahoat 1 inch wide wAth stick-om dots,
(Malke lots of strips with from one to four dots and
fewer strips with from fve to ten dots.]
B Make combinations of “two-cnlumn strips.” These
THEKNOWLE are cut from taghoard ruled in Linch squares. All
picees except the single squares are cut from two
columing of the taghoard.

32
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Connect Fourl

Addition

101600000])
 (WEO®EOOW
10]0,010/010/0)
19©.016/0/00)
 O@OOO®®|
 WOOWEOGO®

How To Play:

. Roll Two dice

THEKNOWL|
P 2. Add the numbers

5[

P

G £k
3. Cover the sum with your marker. HE

4. First player to get 4 in a row wins! i

Broken Multiplication Key

Directions: Partners pretend that one of the number keys
on the calculator is broken. One partner says a number,
and the other tries to display it on the calculator without
using the “broken” key.

Keeping Score: an extended challenge (optional): A
player’s score is the number of keys entered to obtain the
goal. Scores for five rounds are totaled, and the player
with the lowest total wins.

Example: If the 8 key is “broken,” a player can display the

number 18 by pressing 9 [+] 7 [+] 2 (score 5 points); 9

[x] 2 (score 3 points); or 72 [+] 4 (score 4 points).
THEKNOWLEDGE
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35

30

Digits Correct Per Minute
- - N [\
o (4] o [}

(6]

Baseline

Conceptual
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Remember What They Learned
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Incremental Rehearsal

Developed by Dr. James Tucker (1989)

Folding in technique

Rehearses one new item at a time

Uses instructional level and high repetition
THEKNOWLEDGE
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IR and Math LD
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Incremental Rehearsal Effectiveness
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Say-Ask-Check (Montague, 1992)
Swps  pomptsmee

1. Read | will read the problem and reread what | don’t understand.
Do | fully understand it?

2. Paraphrase I will highlight key words and restate it in my own words.
Did I highlight the most important words?

3. Draw I will draw a picture of the problem. Does the drawing
contain the important parts?

4. Plan I will make a plan to solve the problem. What is the first
step? What is the second step?

5. Predict I will predict what | think the answer is. What numbers
should be used to estimate?

6. Compute I will compute the answer. Does my answer sound right?

THE 7. Check I will check the steps of my answer. Did | go through each

- step and check my work? -

Schema-based Instruction

* |Instructional approach for teaching problem-solving
* Problem types for addition/subtraction

— Change

— Group

— Compare

e Students are explicitly taught how to identify, organize,
plan, and solve various word problem types

* Diagramswiesystematically faded
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Charge: Jone hod 4 video games. Then her mother gove her 3 more video games for her birthday. Jane now
has 7 video games,

5
video games
Change
o 4 7
el video games
Beginning Ending

Giraup: 65 stadents ot Hillerest Elementary took part in the school play. There were 22 thind graders, 19
Foarth graders, and 27 fifth graders in the schoed play.

And 4th Sih All students (3rd, dh,
praders graders griuders & Sth graders)

Sanall Groups Large Group
or Parts ar Whele (Sum)

Compare: Joc s Y years older than Jill. Jill is 7 vears old and Jog 15 15 years old.

15 —_ 7 — 8
vears vears years
THEKNOWLI . .

Bigger Smaller Difference

Figwre I, Schematic diagrams for change, group, and compae problem siations. Change diageam from
Schemas in Problem Solving (p. 1331, by & P. Mamball, 1995, New York: Cambridge University Press.
Copyright 1995, Adapted with permission.

Touch Math
12 8:
6 78

* Do you see any issues with this method?

* How would it affect generalization? Fluency?
THEKNOWLEDGE
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Implementing
Response-to-Intervention

in Elementary and Stane R Jmerson
Matthew K. Burns 4
Secondary Schools Amanda M. VanDerteyden 4

Editors

' Handbook of
Response to
Intervention

The Science and Practice of
Multi-Tiered Systems of Support

| I Second Edition

| Foreword by Sharon Vaughn

Second Edition
Matthew K. Burns ® Kimberly Gibbons

Evaluating
Educational
Interventions

Single

of Response to
Intervention

= A prassizal everview to FT] pregrams.
= Expert advies en avoiding corsmon pithls

= Convasiertly forsutied for mpid rebitmnce

A
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| B iy Pawn. Bpwsw L . d Dpwrty Eimm
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Matthew K. Burns
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