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Working alone, create separate equations totalling 1-15 using only 4s
and the basic operations in each equation.

e.g., 11=(4x4)-4

Discuss with a partner how you found your answers.
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Define and Discuss Features Effective Instruction

Review and Evaluate Lessons

Discuss Questioning Approaches

Review Evidence-based Practices for Tier 2 Instruction
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Figure 6. NAEP scale equivalents of state grade 4 mathematics standards for proficient performance, by state: 2009
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Figure 8. Percent of Common Core ELA and Literacy Standards at each
Depth of Knowledge Level Lavei 3
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Six Shifts in Math
« Focus
» Coherence
» Fluency
Deep Understanding
Applications

Dual Intensity
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Shifts in Mathematics

Shift 1 | Focus

Shift 2 | Coherence

Teachers use the power of the eraser and ;Enh:am narrow and deepen the

scope of how time and energy is spent in the math classroom. They do so in order
15 Tocus deeply on only the conoepts that are prioritized in the standards so that
students reach strong foundational knowledge and deep conceptual understanding
and are able to transfer mathematical skills and understanding across concepts
and grades.

Principals and teachers carefully connect the leaming within and across grades so
that, for example, fractions or multiplication spiral across grade leveis and students
can build new understanding onto foundations built in previous years. Teachers
can begin to count on deep conceptual understanding of core comtent and build on
it. Each standard is not a new event. but an extension of previous leaming.

Shih3 | Fluency

Shift 4

Deep

Understanding

Shift 5 | Application

Students are expected to have speed and accuracy with simple calculations:

teachers structure class time and/or homework time for students to memorize
through repetition, core functions (found in the attached list of fluencies) such as
multiplication tables so that they are more able to understand and manipulate more
complex concepts

Teachers teach more than “how 10 get the answer™ and instead support students
ability to access concepts from a number of perspectives so that students are able
10 see math as more than a set of mnemonics or discrete procedures. Students
demanstrate deep conceptual understanding of core math concepts by aj

them 10 new situations. as well as writing and speaking about their understanding

Students are expected to use math and choose the appropriate concept for
application even when they are not prompted to do so. Teachers provide
opportunities at all grade levels for students to apply math concepts in “real world™
situations. Teachers in content areas outside of math, particularly science, ensure
that students are using math — at all grade levels — 1o make meaning of and
access content

Shift 6 | Dual Intensity

ANNETTE CALDWELL SIMMONS

nding. There is more than a balance between
these two things in the classroom — both are occurring with intensity. Teachers
create opportunities for students 10 ParBCpate i anle” and mare use of those
skills through extended application of math concepts. The amount of time and
energy spent practicing and understanding learing environments is driven by the
specific mathematical concept and therefore, varies throughout the given school
year
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Assessment

Instruction Curriculum

B w»

Planning

Domains of Mathematical Knowledge for Teaching

SUBJECT MATTER KNOWLEDGE PEDAGOGICAL CONTENT KNOWLEDGE

Knowledge of
content and
teaching (KCT)
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What to watch for:

Approach to instructional design
(e.g., what is introduced, how,
when).

Pace of instruction
What assumptions are made
about the learner.

ANNETTE CALDWELL SIMMONS
- | SCHOOL OF ATIO

What Students Need to Know/Do | Tier 1 Design Considerations (UpL)

CCSS.Math.Content.6.RP.A.3 Use ratio
and rate reasoning to solve real-world and
mathematical problems

* Identify core concept or principle

What | Need to Know * Identify proximal pre-requisite knowledge
students need to understand
« List key vocabulary students will learn
What De My Students Know?

» Develop scope of concrete to abstract
representations to employ

* ldentify target problems
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COHCCPT or Pr'inciple Simple Interest: The_ idga that if money is borroyve(_i, the borrowt—_:r pays a particular
percentage of the principal to the lender. | = (Principal)x(rate)x(time).

Pre-requisite Knowledge Concrete Representations
And Skills/Procedures

Semi-Concrete Representations

Key Vocabulary

Target Problem Type

You buy a pair of jeans for $110 that you’ve borrowed from a
friend. You promised to pay your friend back with 10% interest
calculated per month. How much will you owe if you pay it off
after two months?

"ALDWELL SIMMONS
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Process for Developing Differentiation

Review/collect assessment data (both
What you want students to class and student profiles) to identify:

know and be able to do, * readiness range
to reach the standards. * interests
* learning preferences

Identify the task/activity in relation to desired learning
outcome:

* concept understanding
* skill application
* generalization of concept/skill

Determine the complexity of
the task/activity, etc.
o o)
Not very somewhat very

Determine the complexity of
the task/activity, etc.
o O
Not very somewhat very

Design multiple versions of the tasks and/or activities; remain focused key concepts/skills; provide varied
levels of challenge.

@ Match appropriate tasks to the students.

Ei Monitor students’ performance during the task/activity.
Conduct formative assessment of students’ learning.

@ Adjust learning tasks/activities to accommodate students’ needs.
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Some Considerations for Differentiating Instruction

6101 \[0] 3{ =) | S E——— Y = S Y | 272X )
(ideas, materials)

siIMPLE <—————— —— > COMPLEX
(resources, research, skills, goals)

SINGLE FACET «——— MULTIPLE FACETS
(directions, solutions)

MORE STRUCTURED <«———— MORE OPEN-ENDED
(solutions, approaches, decisions)

LESS INDEPENDENCE «— GREATER INDEPENDENCE
(planning, designing, monitoring)

Thinking about Differentiating a Lesson

- ldentify the outcomes/learning expectations for this lesson/activity.

- Describe the lesson/activity you have designed for most students. Write it in the center column.

- How would you adjust the lesson/activity for students who need more support? Write it in the left column.

- How would you enhance the lesson/activity for students who need greater challenge? Write it in the right column.

- Use the differentiation considerations as you plan to adjust and enhance for students in your class.

readiness range of learners
ADJUST MOST STUDENTS ENHANCE

10
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Address your students’ negative beliefs about their mathematics
abilities

Get and keep your students’ attention

Build a mastery-oriented culture in your classroom

‘\ S ANNETTE CALDWELL SIMMONS
MU sciicoor ipcation’

Ego-Orientation Mastery-Orientation

Individual mathematics competition Collaborative problem-solving
(e.g., math races) Sharing solution strategies
Singular focus on getting it right Team-based competition focused
Focus on doing mathematics on process and solutions

quickly Providing feedback on process

h : CALDWELL SIMMONS
HOOL OF EDUCATION
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Practice

Make sense of problems and persevere in solving them.

Reason abstractly and quantitatively.

Construct viable arguments and critigue the reasoning of others.
Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated reasoning.

T
\ S ANNETTE CALDWELL SIMMONS
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Complex Strategies Reasoning/Problem
Solving: Simple Interest

Rule Relationships Rates

Basic Concepts Interest

Facts/Associations Number families
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Teacher: What is the
principal in this problem?

Student: $1000

Teacher: Yes, the principal
is $1000

Funneling

Teacher: This equation
represents an interest problem.
$1=$1000 x .20/yr. x 3 yrs.
What is the interest rate?

Students: no response

Teacher: Remember rate is
going to be a number per a unit
time.

Student: .20/yr. is the rate.

'E CALDWELL SIMMONS

Questioning Examples

What is the pattern of questions?

3/6/2013

Focusing

Teacher: This equation represents an
interest problem.

$1 = $1000 x .20/yr. x 3 yrs. What is the
interest rate?

Students: no response

Teacher: What do you think of when
you think of interest rate?

Student: How much you have to pay
the lender to borrow the money.

Teacher: What will happen to the
interest if the lender wants to borrow it
for 5 years?

Student: It will increase.

What objective is achieved with this pattern of questions?

When might this type of pattern be most useful?

What problems might be associated with this type of questioning

13
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Considerations about Questioning
Patterns

Different questioning patterns are useful for achieving different goals

Students will benefit differentially to different questioning patterns based on
what they have learned

Focusing questions are most useful when students are working at the
cognitive strategy level of learning

T
\ S ANNETTE CALDWELL SIMMONS
> IV[ U .| SCHOOL OF EDUCATION

Complex Strategies Divergent
Rule Relationships

Basic Concepts Convergent

Facts/Associations
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Response to Intervention: Multi-tiered Model
Possible Universal Screener: TAKS
Universal Screening

* TAKS Benchmark (at or balow B0%)

» Examine & diagnose students’ mathematical abilities
(TRCFRITEKS)

= Identify students who qualify for Tier 11 & Tier 1]
Enbarvertion

—_—_—_—— e ——————

|
I
-

ANNETTE CALDWELL SIMMONS
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Response to Intervention:
A Closer Look at Tier Il

»Universal Screening
»Progress Monitoring

Evidence-Based Interventions (TXRCFP/TEKS)
sure identified students receive ction related to prerequisite.

e
eacher . ting or mathema

Increasing Intensive Intervention Support
A g

Tier lll

ANNETTE CALDWELL SIMMONS
OOL OF EDL ON
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A Closer Look at Tier Il

Response to Intervention:
A Closer Look at Tier Il

»Universal Screening
~Progress Monitoring

Program

Setting

Time
Assessment

Tier I

Recommendation Level of evidence

Assisting Students
Mathematics: Resp
{Rtl) for Elemental

Tler 1

screen all students to ldentify those at risk for potential mathematics
difficulties and provide Interventions to students identified as at risk.

Tiers 2 and 3

. Instructional materials for students recelving Interventions should
focus Intensely on In-depth treatment of whaole numbers In kindergar-
ten through grade 5 and on ratlonal numbers In grades 4 through 3.
These materials should be selected by committee.

. Imstruction during the Intervention should be expliclt and systematic.
This Includes providing models of proficient problem solving, verbal-
ization of thought processes, gulded practice, corrective feedback, and
frequent cumulative review.

. Interventions should include Instruction on solving word problems
that Is based on common underlying structures.

. Intervention materials should include opportunities for students to
work with visual representations of mathematical 1deas and Interven-
tionlsts should be proficient in the use of visual representations of
mathematical 1deas.

. Imterventions at all grade levels should devote about 10 minutes ineach
session to bullding fluent retrieval of basic arithmetic facts.

nFs.EEDmmT OF EDUCATION 7. Monitor the progress of students receiving supplemental Instruction

and other students who are at risk.

16
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Recommendation 3: Instruction during the intervention should be explicit
and systematic including:

Clear models and demonstrations for solving problems,
Guided practice opportunities,

Student verbalizations,

Corrective feedback, and

Frequent cumulative review

Level of evidence: Strong

SD jl ] ANNETTE CALDWELL SIM}
I\ \. | SCHOOL OF EDUCATION

What did we learn?
Improved proficiency in solving word problems
Improved procedural fluency
How might explicit and systematic instruction impact:
Students’ connection between conceptual and procedural understanding?
Students’ ability to generalize concepts and procedures?

Students’ ability to communicate problem solving and reasoning?

SD l[ I ANNETTE CALDWELL SIMMONS
- \—/. | SCHOOL OF EDUCATION
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Supplemental instruction should include explicit teacher modeling
and demonstrations

May include:
Teacher verbalization

Teacher demonstration of steps to solve problems

S ANNETTE CALDWELL SIMMONS
) I\AU /. | SCHOOL OF EDUCATION,

Supplemental instruction should gradually transition from teacher
modeled problem solving to student directed problem solving

May include:

Providing high to low levels of instructional support

SD l[ I ANNETTE CALDWELL SIMMONS
- \—/. | SCHOOL OF EDUCATION
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Supplemental instruction should include opportunities for students to
talk aloud about the skills, knowledge, or problem solving procedures

they are learning

May include:
Strategies used to solve a problem
Explanation of solutions

Reasons supporting their decisions

S ANNETTE CALDWELL SIMMONS
) I\AU /. | SCHOOL OF EDUCATION,

Supplemental instruction should be immediate and corrective
Student should have opportunity to correct errors

May include:
Description of what the student did correctly

Description of how the student can improve

SD l[ I ANNETTE CALDWELL SIMMONS
- \—/. | SCHOOL OF EDUCATION
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Supplemental instruction should include sufficient practice that is both
distributed and cumulative

May include:

Practice using topics previously learned

S ANNETTE CALDWELL SIMMONS
) I\AU /. | SCHOOL OF EDUCATION,

Observe for explicit instruction
Modeling
Verbalization

Guided practice

SD l[ I ANNETTE CALDWELL SIMMONS
- \—/. | SCHOOL OF EDUCATION
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PRACTICE . QR
Recommendation Level of evidence

Assisting Students
Mathematics: Resp
(Rztl) for Elementa

Tler 1

. Screen all students to ldentify those at risk for potential mathematics
difficulties and provide Interventions to students identified as at risk.

Tiers 2 and 3

. Instructional materials for students recelving Interventions should
focus Intensely on In-depth trea nt of whole numbers In kindergar-
ten through grade 5 and on ratlonal numbers In grades 4 through 3.
These materials should be selected by committee.

. Instruction during the Intervention should be explicit and systematic.
This Includes providing models of proficient problem solving, verbal-
1zation of thought processes, gulded practice, corrective feedback, and
frequent cumulative review.

. Interventions should include Instruction on solving word problems
that iIs based on common underlying structures.

. Intervention materials should include opportunities for students to
work with visual representations of mathematical ideas and Interven-
tionlsts should be proficient in the use of visual representations of
mathematical 1deas.

. Imterventions at all grade levels should devote about 10 minutes ineach
session to bullding fluent retrieval of basic arithmetic facts.

e ) e s — 7. Monitor the progress of students receiving supplemental instruction

and other students who are at risk.

Explicitly teach problem types

Structure of different problem types
How to categorize problems based on type
How to determine appropriate solution methods for each problem type

Teach students to recognize problem types in unfamiliar problems
and apply solution methods

TE CALDWELL SIMMONS
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Schema-based Instruction

Research conducted by Dr. Asha Jitendra and colleagues

4-step problem-solving
Find the problem type
Organize the information
Plan to solve the problem

Solve the problem

ANNETTE CALDWELL SIMMONS
SHOOL OF EDUCATION

Recommendation Levael of evidence
Tler 1
Assisting Students Str 1. screemn all students to ldentify those at risk for potential mathematics M -
= 3 difficulties and provide Interventions to students identified as at risk.
Mathematics: Respon
(Rtl) for Elementary an Tiers 2 and 3
2. Instructicnal matertals for students recelving interventions should
focus Intensely on (n-depth treatment of whole numbers In kindergar- L
ten through grade 5 and on rational numbers In grades 4 through .
These materials should be selected by committes.
3. Instruction during the intervention should be explicit and systematic.
This Includes providing models of proficient problem solving, verbal-
1zation of thought processes, gulded practice, corrective feedback, and =
frequent cumulative review.
4. Interventions should include Instruction on solving word problems
that is based on common underiying structures. =
5. Interventlon materials should include opportunities for students to
work with visual representations of mathematical 1deas and Interven-
. - = . s N P 3 Moderate
tionlsts should be proficlent In the use of visual representations of
mathematical ideas.
6. Interventions at all grade levels should devote about 10 minutes in each
= N ) . . N B Moderate
sesslon to bullding fluent retrleval of basic arithmetic facts.
7. Monitor the progress of students receiving supplemental Instructicn L
and other students who are at risk.
NCEE 2009-4060
U.S. DEPARTMENT OF EDUCATION
&. Include motivational strategies in tler 2 and tler 3 Interventlons. Low

22



Recommendation 5: Intervention materials should include
opportunities for students to work with visual representations of
mathematical ideas. Interventionists should be proficient in the use of
visual representations of mathematical ideas

Level of evidence: Moderate

SD jl ] ANNETTE CALDWELL SIMMONS
/S \. | SCHOOL OF EDUCATION

Intervention should include visual representations to model
mathematical concepts

May include:
Number lines

Graphs

Simple line drawings of concrete objects

3/6/2013
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What did we learn?

Improved achievement in general mathematics, pre-algebra concepts,
word problems, operations

How might visual representations impact:
Students’ understanding of abstract symbols?
Students’ strategies for solving word problems?

Students’ conceptual understanding?

S ANNETTE CALDWELL SIMMONS
) I\AU /. | SCHOOL OF EDUCATION,

Explicitly link the visual representation or model with the abstract
mathematical symbol or concept

Use consistent language across representations
Provide ample practice opportunities

Select examples and non-examples carefully

: CALDWELL SIMMONS
)L OF EDUCATION
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Supplemental instruction should present a systematic sequence of
examples

Examples should vary to include the range of skills and/or knowledge

Possible sequence:
Introduce concept with concrete manipulatives
Reinforce concept with visual representations

Highlight relationship with mathematical symbols

ANNETTE CALDWELL SIMMONS
-HOOL OF EDUCATION

ANNETTE CALDWELL SIMMONS
CHOOL OF EDUCATION
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Example 8. A set of matched concrete, visual, and abstract representations to teach

solving single-variable equations

Abstract
Representation

Visual
Representations
Pre-formal

Concrete Models
(Informal)

2+X=7

Solving the Equation with
Concrete Manipulatives
{Cups and Sticks)

Solving the Equation
with Visual
Representations

of Cups and Sticks

Solving the Equation
with Abstract Symbols

+ W -

T B3-T00)
M M

Concrete Steps

. 3 sticks plus one group of X equals 7 sticks

Subtract 3 sticks from each side of the equation

The eguation now reads as one group of X equals 4 sticks
. Divide each side of the equation by one group

One group of X is equal to four sticks (i.e., 1X/group = 4 sticks/group; 1X = 4 sticks)

3/6/2013
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Concrete?

Visual?

Abstract?

ANNETTE CALDWELL SIMMONS

OC

Assisting Students
Mathematics: Resp
{Rtl) for Elemental

NCEE 2009-4060
U.5. DEPARTMENT OF EDUCATION

Recommendation Level of evidence
Tier 1
1. screen all students to ldentify those at risk for potential mathematics
. . . N I N . n ) Moderate
difficulties and provide Interventions to students identified as at risk.
Tlers z and 3
Z. Instructional materials for students recelving interventions should
ocu nsely on In-depth treatment of whole numbers In kKindergar- L
ten through grade 5 and on lonal numbers In grades 4 ugh 8.
These materials should be selected by committee.
2. Imstruction during the Intervention should be expliclt and systematic.
This Includes providing models of proficient problem solving, verbal-
ization of thought processes, gulded practice, corrective feedback, and s
frequent cumulative review.
4. Interventlons should Include Instruction on solving word problems
that Is based on common underlying structures. s
5. erventlon materials should include opportunities for students to
work with visual representations of mathematical 1deas and Interven-
o - i " B . - . 3 Moderate
tionlsts should be proficlent in the use of visual representations of
mathematical 1deas.
6. Interventions at all grade levels should devote about 10 minutes ineach
= N o . . N B Moderate
session to bullding fluent retrieval of basic arithmetic facts.
7. Monitor the progress of students recelving supplemental Instruction L
and other students who are at risk.
E&. Include motivational strategies In tler 2 and tler 3 interventlons. Low

oo sastbore cocopllation bocog amolicic ol dbool o oot

3/6/2013
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Build Fluency of Arithmetic Facts

« Recommendation 6: Intervention at all
grade levels should devote about 10
minutes in each session to building fluent
retrieval of basic arithmetic facts.

* Level of evidence: Moderate

S ANNETTE CALDWELL SIMMONS
) I\AU /. | SCHOOL OF EDUCATION,

Intervention should provide about 10 minutes per session of
instruction to build quick retrieval of basic arithmetic facts and
number sense.

May include:
Technology based activities
Number talks

Other materials for extensive, strategic practice to facilitate arithmetic
mastery

S ANNETTE CALDWELL SIMMONS
) h’l U .| SCHOOL OF EDUCATION
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What did we learn?

Students ability to quickly retrieve arithmetic facts is associated with
later mathematics success.

How might fluency with numbers and operations impact:

Students’ understanding of abstract symbols?
Students’ strategies for solving word problems?

Students’ conceptual understanding?
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