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PREFACE

Education policy is currently focused on the need for agreedupon standards that

describe what students should know and be able to do. Virtually every state has devel-

oped content standards in core curriculum areas, including mathematics. Most states

have made significant progress in developing performance standards, to be used as

accountability measures in highstakes tests'. While policy emphasizes standards and

assessment, it is up to teachers to figure out how standards should be implemented in the

classroom.

Teachers and administrators need to examine the meaning of each standard, what

student performance looks like when the standard is mastered, and how they would find

evidence of such mastery. And most importantly, they need to think together about what

needs to happen to provide students opportunities to learn and to meet the standards.

The movement to establish agreedupon standards and, in turn, base teaching prac-

tices and school decisionmaking on those standards, requires that assessment systems be

used in more informative ways than ever before. Data from the assessment system can

serve as a resource to determine whether instructional programs reflect the agreedupon

standards. Teachers as well as others in the educational community need to be con-

fident that assessment aligns with standards being implemented in their classrooms. This

alignment of assessment with instruction ensures that what is taught is being tested and

that what is being tested is being taught.

Public attention is usually focused on largescale test results, but an assessment system

includes much more. Classroom assessment plays a critical role in the system, and it is

here that alignment of assessment with instruction is of major importance. Teachers use

assessment to monitor student progress and they make instructional decisions based on

the assessment data they collect.

' Mathematics specialists in 23 states reported their state's mathematics assessment as based on recently completed
standards. In addition, 23 other states with mathematics standards in place are developing or have plans to develop
new assessments (Council of Chief State School Officers, 1997).
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PREFACE

Currently, many professional development programs use assessment to engage

teachers in deepening their own understanding of mathematics content, as well as refin-

ing their teaching practices. Groups of teachers gather to review, score, and discuss stu-

dent work. These activities help focus teachers on the consequences of their teaching, as

they detect discrepancies between what they believe they teach and what students appear

to have learned (Driscoll and Bryant, 1998).

This project looks at assessment in a different light, by examining assessment items

themselves, particularly as they relate to any given set of standards. Feedback from our

fieldtest participants confirms that analyzing the mathematics in assessment items helps

teachers make sense of standards and on their implementation in the classroom.

Translating standards into instructional practice is no easy task. Certainly attempt-

ing the task as an individual teacher would be overwhelming. Participants in Learning

from Assessment sessions work together to clarify the meaning of standards, evaluate

assessment tools in terms of their alignment to mathematics standards at the middle

school level, and plan student learning experiences that reflect standardsbased teaching.

Thus by examining assessment through standards, teachers acquire new tools for enhanc-

ing student achievement.

6
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OVERVIEW

The tool moved the

participants smoothly through

the concept of alignment of

the intended, delivered, and

achieved curriculum.

The process was effective in

guiding participants

to new levels of

understanding about

alignment issues.

Professional Developer

who field tested materials

I will use this experience as an

incentive to really look at the

standards. I have the

standards book but it sits on

the shelf and I don't do

anything with it. This makes

it all seem less threatening.

Teacher

Learning from Assessment (LfA) was designed as a resource for

districtlevel professional developers and teacher leaders who work with

middle school teachers of mathematics. A bridge between standards and

the classroom, LfA offers opportunities for teachers to examine the

interrelationships between assessment, standards, and instruction in

order to improve student achievement in mathematics. Items from

largescale assessments (TIMSS, NAEP, and other national projects) are

used as focal points for discussing critical issues that support student

learning
2.

LfA provides tools for examining assessment through stan-

dards to help teachers:

Interpret and reach consensus about the meaning of specific

standards.

0. Choose or modify assessments aligned with local, district, or

state standards.

cs. "Crossmap" assessments with selected standards to identify

gaps and overlaps in testing of important mathematics

content.

:. Plan student learning experiences that reflect standardsbased

teaching.

Examine instructional materials and assessments in terms of

standards alignment within and across grade levels.

One assumption in creating these materials was that teachers need

to understand their own local (district or state) standards before they

can use them effectively. They need to engage in serious discussions with

colleagues that help them reach shared interpretations of the

standards that can inform instruction. The materials and tools in the

Learning from Assessment package support this collegial process,

2 For more information on TIMSS and NAEP see Selected References in the Facilitator Support
section.
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OVERVIEW

Everyone has a different

approach and a different

opinion until they sit down

and really look at the

standards and what

they are teaching.

Teacher

Districts should find this tool

to be very helpful in choosing

and modifying assessments

that align with their standards.

Professional Developer

who field tested materials

2

prompting serious and deep discussions about the things that matter to

teachers of mathematics. Teachers can learn to use these tools in a

short period of time. Then, they can apply the approach to local

standards as they design and select better assessment items and plan

instruction aligned with standards.

Participant feedback from pilot and field test sessions indicates

that the materials supply a missing link in the building of a coherent

system of mathematics instruction (i.e., alignment of standards,

instruction, and assessment). Observation and feedback also confirm

that the materials, combined with the process of inquiry, open up sub-

stantive discussions of mathematics among teachers. This is the true

valueadded component of Learning from Assessment, and we take

pride in providing teachers with new ways to think about mathematics

content, teaching, and learning.

PROFESSIONAL DEVELOPMENT SESSIONS

The core work of Learning from Assessment has been organized into

three modules: Aligning Assessment to Standards, Collecting

Standardsbased Evidence, and Planning Instruction to Support

Standards. Each module has a unique focus and incorporates a variety

of techniques that can be adapted for classroom use. Comprehensive

sets of materials to be used with teachers in professional development

sessions also include assessment items representing geometric and/or

algebraic thinking. Additional items can be selected from the collection

found in Appendix B: Selected Assessment Items.

9



OVERVIEW

It was interesting to note how

each teacher interpreted

the standards and how that

could cause problems in your

own district/schools.

Math Specialist

I learned how important it is

to discuss language and

terminology of the standards

with teachers what do we

mean by this? Math

backgrounds vary and

interpretations of standards

vary too.

District Coordinator

The modules are structured to investigate one or more of the following

LfA Guiding Questions:

G What standards does the assessment address?

g. What mathematical thinking would our students use on

the assessment?

c Are we assessing what we think we are assessing?

ct. How do we link the assessment to instruction?

Each module contains the following:

Overview: Summary, Purpose, and Special Notes

Preparation: Materials to duplicate, necessary supplies and

equipment, space considerations.

Key to Transparencies and Handouts for the Module: A graphic

listing of materials to be reproduced, such as charts, handouts, or

transparencies.

AtAGlance: A one-page summary of key points, directions,

time frames.

Facilitator Notes and Script: Detailed guidance and sample scripts

for sessions, including representative participant responses.

MODULE 1: Aligning Assessment to Standards

In Module 1, participants analyze the mathematical content of an

assessment item to identify which standard(s) it addresses or assesses.

They then modify the item to be more tightly aligned with the identi-

fied standard(s). Discussions focus on, What mathematical thinking

would our students use on the assessment? and Are we assessing what

we think we are assessing?

10
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OVERVIEW

The most useful thing

I learned was the process of

tying assessment to standards

and how carefully it needs

to be done.

Teacher

Precision in test writing helps

to check if you are assessing

what you wanted to assess.

Teacher

Good problems, even though

they're good, may not match

the standards.

Teacher

As a result of engaging in Module 1, participants will:

, become familiar with a given set of standards,

discuss interpretations of those standards,

c develop a "critical eye" for selecting or developing assessment

items, and

G learn how to align assessment to standards.

MODULE 2: Collecting Standards-based Evidence

In Module 2, participants use mathematics standards of a

hypothetical school district with a group of assessment items,

to answer the question, What standards does the assessment address?

Participants also discuss: How do we select assessment items? How

do we decide which standards to emphasize in our assessments? and

Are all standards "testable?"

As a result of engaging in Module 2, participants will:

G look carefully at assessment tools to determine what they

actually require of students,

use standards as a guide for creating assessments,

c build an assessment framework, and

look for gaps and overlaps in their own assessments.

MODULE 3: Planning Instruction to Support Standards

Module 3 introduces a standardsbased instructional planning guide as

a way to respond to the question, How do we link the assessment to

instruction? Using this guide, participants examine sample assessment

items aligned with a standard. They then determine what student

4 BEST COPY AVAILABLE
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OVERVIEW

There is more than one way

to come up with the right

answer. There is no guarantee

that any of the concepts you

think you are testing will

indeed be used by the student

in coming up with his/her

answer.

Teacher

The most meaningful thing

I learned was how to relate

what I already do to a more

algebraic experience for my

students.

Teacher

learning experiences could lead to achievement of that specific

standard. Thus the mathematics found in the assessment items and the

required student learning experiences guide the process of developing a

standardsbased instructional plan.

As a result of engaging in Module 3, participants will:

c learn to use a standardsbased instructional planning model,

,) identify required learning experiences based on standards, and

align instructional strategies and materials with identified

student learning experiences.

FACILITATOR SUPPORT

Planning Tools

The Facilitator Support section includes several planning tools to

assist you in assessing your needs and deciding how best to use LfA

materials to meet your goals as a professional developer. We know

that it is not enough to simply provide more and better professional

development. In this age of accountability, students are expected to

meet high standards, teachers are being held accountable for student

achievement, and professional developers are being asked to show

that their work is effective. We have assembled materials to help you

collect evidence about the impact of your work and to chart your own
progress.

In addition, we offer variations for developing each of the modules

beyond its basic twohour session. These variations can be incorpo-
rated to create a variety of sequences for a professional development

series focused on mathematics assessment. Three sample sequences are

presented for your consideration.

12 5



OVERVIEW

The strong connection

between the intended

curriculum, the delivered

curriculum, and the achieved

curriculum. How very sad for

kids when those are not all

one in the same.

Teacher

The whole process was

helpful. The handout

pertaining to the relationship

between standards,

instruction, and assessment is

simple yet powerful.

Professional Developer

6

Supplementary Activities

Four supplementary activities are also suggested as options that can be

used to extend and enhance your use of the modules.

Magnetic Words: This brief warmup activity helps develop the

interaction between participants as well as focus attention on the essen-

tial aspects of the LfA curricular model: Assessment, Instruction, and

Standards.

Altered Assessment: In this "springboard" activity, participants

review a variety of short, related assessment items and analyze the type

of information each might elicit from students. By noting slight changes

in context as well as content, participants learn ways that tasks can be

modified to be more powerful.

Examining Resources to Support Alignment: The LfA materials

utilize a curricular model that emphasizes alignment of standards, the

instructional program, and assessment. This activity helps to identify

the support and resources needed by teachers to accomplish better

alignment of these elements.

Hop To It! Using the PBS Math line® Video: The Hop To It! video,

part of the PBS Math line® series on algebraic thinking, was created in

conjunction with LfA Module 1. The LfA package includes the video

and guidelines for when, why, and how you can use specific portions

of it with each of the LfA modules.

Selected References

This section includes an annotated bibliography as well as descriptions

of additional resources related to largescale mathematics assessment.

13



OVERVIEW

A good tool for

determining usefulness

of an assessment item.

State Department of Education

Math Specialist

I learned a process for

meeting the standards

deciding what our students

need, how we meet that need

and then how our students

show learning.

Teacher

APPENDIX A: TRANSPARENCIES AND HANDOUTS

All handouts and transparencies necessary for conducting sessions with

teachers are included as black line masters (BLM). Each of these has

been labeled with a BLM number. Icons of BLMs appear within the

module scripts to indicate when they are to be used.

Black line masters of the National Council of Teachers of Mathematics

Curriculum and Evaluation Standards for School Mathematics, Grades

5-8 (1989) are provided for use in Module 1. Documents reflecting

specific standards to be used in Modules 2 and 3 have been adapted

from the Principles and Standards for School Mathematics: Discussion

Draft (October 1998).

APPENDIX B: SELECTED ASSESSMENT ITEMS

Learning from Assessment materials include released eighthgrade

items from largescale assessments such as the Third International

Mathematics and Science Study (TIMSS), the National Assessment

of Educational Progress (NAEP), and other largescale assessment

projects. These items were selected to prompt indepth discussion

among teachers concerning content, instruction, and student thinking.

Although materials for each Learning from Assessment module

indicate specific assessment items to be used, as facilitator, you may

wish to focus on different content categories or item types. A matrix

has been designed to help you easily locate assessment items beyond

those used in the modules.

14
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OVERVIEW

The mapping activity gave a

good visual of the standards

that were being met or not

met. The process of looking at

items and standards evoked

stimulating conversations.

Teacher

I will focus more on whether

the experiences I offer children

line up with the standards.

Teacher

8

Each item included in the collection has been assigned an LfA reference

number (1-1 through 1-28) and has been classified according to its

source, item type, and content area. There are five content categories:

Geometry, Algebraic Thinking, Patterns and Functions, Number Sense

and Operations, and Data: Analysis and Management. Many items

cover more than one content category (e.g., Algebraic Thinking and

Patterns and Functions). If an item requires the student to use

problemsolving strategies and reasoning in a nonroutine way, the

item is also categorized as Problem Solving.

For information on how to access the full collection of TIMSS and

NAEP released items, see the Selected References section.
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MODULDne
Aligning Assessment to Standards

OVERVIEW OF MODULE 1

SUMMARY

PURPOSE

TIME REQUIRED

SPECIAL NOTES

In Module 1, participants analyze the mathematical content of an

assessment item to identify which standard(s) it addresses. After

modifying the item to better align it with selected standard(s), they

identify student knowledge and learning experiences necessary for

success on such assessments.

As a result of engaging in Module 1, participants will:

..o become familiar with a given set of standards;

discuss interpretations of those standards;

develop a "critical eye" for selecting or developing assessment

items; and

c learn how to align assessment to standards.

Approximately 2+ hours

.0. This session requires a set of mathematics curriculum standards
for middle school. Black line masters of the 1989 National
Council of Teachers of Mathematics Curriculum and Evaluation
Standards for School Mathematics (grades 5-8) are included for
this purpose.

.4). To customize this module, use your own district or state
Standards.

.... For Extension and Expansion ideas see the Facilitator Support
section.

Learning from Assessment / Overview of Module 1 Module One 1-1

1G



PREPARING FOR MODULE 1

MATERIALS TRANSPARENCIES

TO PREPARE Module 1 Title Page (BLM-1 a)
Guiding Questions (BLM-2)
Largescale Assessment (BLM-4)
Alignment Model (BLM-5)
Alignment Quote (BLM-6)
Item 16 (BLM-7)
What mathematical thinking would our students use? (BLM-8)
What Standards does the assessment address? (BLM-1 0)
Eye Test (BLM-1 1)
Are we assessing what we think we are assessing? (BLM-1 2)
How do we link the assessment to instruction? (BLM-1 3)
What, where and when? (BLM-1 4)
Afterthoughts (BLM-1 5)

HANDOUTS
Guiding Questions/Alignment Model (BLM-3)
Item 16 (1-16) (See Appendix B)
Curriculum Standards cut into decks of cards (one deck per person) (BLM-9ae)

LARGE WALL POSTERS
Guiding Questions (BLM-2)
Alignment Model (BLM-5)

FACILITATOR Overhead projector and screen Masking tape
SUPPLIES AND Pens for overhead Chart markers and chart paper
EQUIPMENT Blank transparencies Easels (optional but helpful)

PARTICIPANT Straight-edge
SUPPLIES Half sheet of chart paper or newsprint

Colored markers or crayons (at least two per person)
Scratch paper
3x5 Post -itTM notes (at least two per person)

ROOM SET UP Post charts of the Alignment Model and Guiding Questions in prominent
locations so that they can be referred to throughout the session. In
addition, you will need:

G accessible wall space for displaying participants' work;
..o seating arrangement for partner and small group work; and

traffic patterns designed to allow easy access to display area.

1 2 Module One Learning from Assessment / Preparing for Module 1
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TRANSPARENCIES AND HANDOUTS FOR MODULE 1
FROM APPENDIX A AND B

TRANSPARENCIES

BLM-1 a

BLM-7
MIN1111111111=1=111111
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HANDOUTS
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7
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2. a: come to mind?

BLM-10

0

0

BLM-15
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Ne Pon., Is
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BLM-11

0 e

BLM-6

-4.

BLM-12

0
0
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Learning from Assessment / Transparencies and Handouts
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AT-A-GLANCE MODULE 1

WHAT QUESTIONS AND ASSUMPTIONS

GUIDE THIS SESSION?

(15 MIN.)

O Explain how this module fits with other staff development
events.

O Outline Purposes for this session. (BLM-1a)

I Present Guiding Questions as an overview of the session
agenda. (BLM -2). Distribute handout. (BLM-3)

O Discuss: "Largescale assessment" What comes to mind?
(BLM-4)

0 Introduce the Alignment Model. (BLM-5)

'A' Discuss NCTM alignment quote. (BLM -6)
* Discuss situations where one component is not

aligned and consequences of misalignment.

-DB
WHAT MATHEMATICAL THINKING WOULD

OUR STUDENTS USE?

(20 MIN.)

O Display Item 16. (BLM-7)

O Ask, What is this item testing? and record on chart paper
or transparency.

O Have participants do item individually on chart paper, and
post. 0-16) and (BLM-8)

O As a whole group, share how each solved the problem,
discussing the mathematical thinking involved.

WHAT STANDARDS DOES

THE ASSESSMENT ADDRESS?

(25 MIN.)

O Distribute Standards. (BLM-9ae)

'A' Have partners identify which standards Item 16
addresses. (10 min.) (BLA.4-10)

'A' Share as whole group, record findings on Standards
Addressed chart.

BEST COPY AVAILABLE

_LID

(2+HouRs)

ARE WE ASSESSING WHAT WE THINK

WE ARE ASSESSING?

(30 MIN.)

O Refer to the posted standards and Item 16. (BLM-7)

Discuss the strength of the relationship between the
item and each of the standards, and the importance of
alignment.

O Use the "Eye" test with each standard. (BLM-11)

'A' Review each standard to determine if item needs
modification to improve alignment.

O Have small groups modify the item to better meet the
listed standards. (to min) (BLM-12)

* Have groups share ideas, using a clean transparency
over original item.

E. HOW DO WE LINK THE ASSESSMENT

TO INSTRUCTION?

(15 MIN.)

O Display Item 16, showing modifications for algebraic
thinking. (BLM-7)

O Record on chart paper: "What mathematical knowledge
and vocabulary do students need in order to attempt this
item?"

O Have small groups identify prior learning experiences.
(BLM-13)

* Have groups record their responses on stickies, and
post them on the Learning Experiences chart
(5-7 min.)

O Summarize posted results, noting common ideas and
missing elements.

O Have group consider everything we expect students to
know and experience. (BLM-14)

A. RETRACING OUR STEPS

(5 MIN.)

O Refer to Alignment Model and review the major
accomplishments of the module. (1313.4-5)

REFLECTION

(10 MIN.)

O Have participants respond to prompts and share in closing
discussion. (BLM-15)

1-4 Module One

19
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MODUILr-rt_Au/0
Collecting Standardsbased Evidence

OVERVIEW OF MODULE 2

SUMMARY

PURPOSE

TIME REQUIRED

SPECIAL NOTES

Geometric or Algebraic Thinking Options

In Module 2, participants use mathematics standards of a hypothetical school district
and a group of assessment items to answer the question: What standards does the
assessment address? They complete a Standards/Assessment Matrix for use in
deciding whether there are sufficient as well as appropriate assessment items for
gathering evidence about student achievement. As decisions about inclusion of items
are made, participants also consider factors such as the need for multiple measures
and variation of item types, as well as levels of item difficulty. These activities lead to
the development of an assessment framework specifying the number, type, and
content of potential assessment questions as well as the nature, content, and extent of
the assessment as a whole.

As a result of engaging in Module 2, participants will:
.0. look carefully at assessment tools to determine what they actually ask of

students;

.w use standards as a guide for creating assessments;

o build an assessment framework; and
.o look for gaps and overlaps in their own assessments.

Approximately 2+ hours

.0. Materials provided allow you to design workshops that focus on either
geometric or algebraic thinking.

.0. The Standards/Assessment Matrix should be enlarged from the original black line

master so that several small Post itTM notes are able to fit within each cell of the

matrix. This matrix needs to be displayed so that everyone can see it and use it.

.0. To customize this module, use your own district or state Standard

.G For Extension and Expansion ideas see the Facilitator Support section.

Learning from Assessment / Overview of Module 2 Module Two 2-1
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PREPARING FOR MODULE 2 Geometric or Algebraic Thinking Options

MATERIALS

TO PREPARE

FACILITATOR

SUPPLIES AND

EQUIPMENT

PARTICIPANT

SUPPLIES

ROOM SETUP

TRANSPARENCIES

Module 2 Title Page (BLM -1 b)

Guiding Questions (BLM-2)
Largescale Assessment (BLM-4)
Alignment Model (BLM-5)
Alignment Quote (BLM-6)
Standard: Geometric (BLM-16) or Algebraic Thinking (BLM-17)
What mathematical thinking would our students use? (BLM-18)
Item: Geometric (BLM-21) or Algebraic Thinking (BLM-22)
Standards/Assessment Matrix Chart: Geometric (BLM-35) or Algebraic Thinking
(BLM-36)
What Standards does the assessment address? (BLM-25)
Are we assessing what we think we are assessing? (BLM-26)
Eye Test (BLM-11)
Item Selection Questions (BLM-27)
Afterthoughts (BLM-15)

HANDOUTS
Guiding Questions/Alignment Model (BLM-3)
Item Set: Geometric (BLM-19ad) or Algebraic Thinking (BLM-20ac)
Standard: Geometric (BLM-23) or Algebraic Thinking (BLM-24)

LARGE WALL POSTERS

Guiding Questions (BLM-2)
Alignment Model (BLM-5)
Standards /Assessment Matrix large enough to hold several small PostitTM notes in
one cell (BLM-35) or (BLM-36)

Overhead projector and screen
Pens for overhead
Blank transparencies

Masking tape
Chart markers and chart paper
Easels (optional but helpful)

Scratch paper
1.5x2 Post -itTM notes (one pad per group; different color per group)

Post charts of the Alignment Model and Guiding Questions in prominent
locations so that they can be referred to throughout the session. In addition,
you will need:

G accessible wall space for displaying participants' work;
seating arrangement for partner and small group work; and

G traffic patterns designed to allow easy access to display area.

2-2 Module Two
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FROM APPENDIX A

BLM-6
=1111111=11=1

amt.. - a
asnear a on.mu rxa.
Am. ....11*
....O.*- - 6.1 ..11

BLM-22

or

1.7:13111111111

BLM-26

0

0
0

0

BLM-24

or

TRANSPARENCIES AND HANDOUTS FOR MODULE 2
Geometric or Algebraic Thinking Options

TRANSPARENCIES

BLM-lb

BLM-16

BLM-35

HANDOUTS
BLM-3

BLM-2

or

BLM-17

or

BLM-36

I

II I,

BLM-27

BLM-4

LARGE-SCALE ASSESSMENT

7 What
so ?thoughts

2. come to mind?

BLM-18

0

0= ...............1.

cs

BLM-25

0

* t"7 ir 9

*What criteria del aa)

.* Wady* Pally your

BLM-19a-d

or

BLM-15

BLM-5

BLM-21

BLM-11

0

If

BLM-20a-c BLM-23

Learning from Assessment / Transparencies and Handouts Module Two 2-3
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AT-A-GLANCE MODULE 2

WHAT QUESTIONS AND ASSUMPTIONS

GUIDE THIS SESSION? (8-12 MIN.)

Explain how this module fits with other staff development
events.

Outline Purposes for this session. (BLM lb)

Pose rhetorical questions, How do we know we are
collecting appropriate and sufficient evidence to say our
students meet our standards?

Review Guiding Questions as an overview of the
session agenda. (BLM -2) and (BLM -3)

''Discuss: "Largescale assessment"
What comes to mind?(Bmi-4)

Review (Introduce) recent ideas about the Alignment
Model. (BLIA-s) and (BLM-3)

'Discuss NCTM alignment quote. (BLM-6)
'Discuss situations where one component is not aligned

and consequences of misalignment.

15 Omit or review if participants have previously engaged in these activities.

WHAT MATHEMATICAL THINKING WOULD

STUDENTS USE ON THE ASSESSMENT? (15-20 MIN.)

Provide a context using the Euclidean School District
scenario working with released test items to find items that
address a certain standard.

Display the Standard (Geometric or Algebraic Thinking).
(BLM-16 oR BLM-17)

Display instructions for partner work. (BLM-18)

Distribute handout of items. (BLM-19a OR BLM-20a)

* Have pairs solve each item and identify its
mathematical content.

Have whole group consider sample item (#3 or #1).
(BLM-21 OR BLM-22)

* Discuss its mathematical content and record the
responses on chart paper.

C. WHAT STANDARDS DOES THE ASSESSMENT

ADDRESS? PART 1 (25-35 MIN.)

Keter to Alignment Model and discuss, What standards
are addressed? How well do items match the standards?
Do these items produce enough evidence?

Distribute Standard (BLM-23 OR um-24), leaving Item
transparency on overhead. (BLM-16 OR BLM-17)

* Have partners identify which standard components are
addressed and determine how they are addressed.

* Share ideas with whole group and record on chart
paper.

Display the Standards/Assessment Matrix.
(BLM -3S ox BLM-36)

* Model the crossmapping process for sample item (#3
or #1) on the transparency and on the chart with Post it°
notes.

Have small groups crossmap other two items. (BLM-25)

Geometric or Algebraic Thinking Options (2+ HouRs)

DARE WE ASSESSING WHAT WE THINK

WE ARE ASSESSING? PAU 1 (10-15 MIN.)

Review matrix with whole group and discuss rationale
for classifications.

Display the "Eye" test and share criteria for degree of
alignment. (BLM-11)
* Based on criteria, remove or move any Post it" notes,

as appropriate.

Analyze matrix for Gaps and Overlaps.

_OE
WHAT STANDARDS DOES THE ASSESSMENT

ADDRESS? PART 2 (25-35 MIN.)

Assign additional items to groups for crossmapping.
(BLM-25)

With whole group, review the matrix for discrepancies,
gaps and overlaps.

F. ARE WE ASSESSING WHAT WE THINK

WE ARE ASSESSING? PART 2 (15-20 MIN.)

Continue with scenario. Display instruction for choosing a
few items. (BLM-26)

* Allow 1 minute per group to report how they reached
consensus and describe the criteria they used. (BLM-27)

Review choices with whole group, and look for agreement.

G.
RETRACING OUR STEPS (5-10 MIN.)

Pose summarizing questions, including whether or not
there is enough evidence and if it's the right evidence.

_0

H. REFLECTION (10 MIN.)

Have participants respond to prompts and share in closing
discussion. (BLM-15)

49
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M 0 D re e
Planning Instruction to Support Standards

OVERVIEW OF MODULE 3

SUMMARY

PURPOSE

TIME REQUIRED

SPECIAL NOTES

Geometric or Algebraic Thinking Options

Module 3 introduces a standardsbased instructional planning guide as a
way to respond to the question: How do we link the assessment to
instruction? Using this guide, participants examine sample assessment
items aligned with a standard. They then determine what student learning
experiences could lead to achievement of that specific standard. Thus the
mathematics found in the assessment items and the required student
learning experiences guide the process of developing a standardsbased

instructional plan.

As a result of engaging in Module 3, participants will:

learn to use a standardsbased instructional planning model;

identify required learning experiences based on standards; and

o match instructional strategies and materials to identified
student learning experiences.

Approximately 2+ hours

Materials provided allow you to focus on either geometric or algebraic

thinking.

This session is even more effective when preceded by Modules 1 and 2.

If participants have identified the most critical assessment items in

Module 2 and then confirmed that the items are tightly aligned to the
identified standard, the resulting items should be used for this

experience.

G To customize this module, use your own district or state Standards.

For Extension and Expansion ideas see the Facilitator Support section.

Learning from Assessment / Overview of Module 3 Module Three 3-1

90



PREPARING FOR MODULE 3 Geometric or Algebraic Thinking Options

MATERIALS TRANSPARENCIES
TO PREPARE Module 3 Title Page (BLM-1c)

Guiding Questions (BLM-2)
Largescale Assessment (BLM-4)
Alignment Model (BLM-5)
Alignment Quote (BLM-6)
Instructional Planning Process (BLM-28)
Standard: Geometric (BLM-16) or Algebraic Thinking (BLM-17)
What mathematical thinking would our students use? (BLM-30)
Item: Geometric (BLM-21) or Algebraic Thinking (BLM-7)
How do we link the assessment to instruction? (BLM-33)
Instructional Planning Worksheet (BLM-34)
What, where and when? (BLM-14)
Afterthoughts (BLM-15)

FACILITATOR
SUPPLIES AND
EQUIPMENT

PARTICIPANT

SUPPLIES

ROOM SETUP

HANDOUTS
Guiding Questions/Alignment Model (BLM-3)
Standardsbased Instructional Planning Model (BLM-29)
Standard: Geometric (BLM-23) or Algebraic Thinking (BLM-24)
Item Set: Geometric (BLM-31ab) or Algebraic Thinking (BLM-32ab)

LARGE WALL POSTERS

Guiding Questions (BLM-2)
Alignment Model (BLM-5)

Overhead projector and screen
Pens for overhead
Blank transparencies

Masking tape
Chart markers and chart paper
Easels (optional but helpful)

Sheets of chartpaper or newsprint (at least two per group of 4)

Colored markers or crayons (at least two per group of 4)

Scratch paper

Post charts of the Alignment Model and Guiding Questions in prominent
locations so that they can be referred to throughout the session. In addition,
you will need:

, accessible wall space for displaying participants' work;

D seating arrangement for partner and small group work; and

G traffic patterns designed to allow easy access to display area.

3-2 Module Three Learning from Assessment / Preparing for Module 3

9.1



TRANSPARENCIES AND HANDOUTS FOR MODULE 3
Geometric or Algebraic Thinking Options

TRANSPARENCIES

BLM-lc

Planning Irtstaactko

Support Standards

...ro,,.

BLM-16

BLM-33

HANDOUTS

BLM-3

or

BLM-2

BLM-17

BLM-14

osolaAaor
_

as ra snard

aaraan,

BLM-29

BLM-4

LARGESCALE ASSESSMENT

? thoughts
2o g

h
ts°

°
come to mind?

BLM-30

0

0
0

OZatiroporisalin

BLM-34

BLM-23

or

BLM-5

BLM-21
MSCINEMMEIMM

BLM-15

scow., am thaadna

BLM-24

or

FROM APPENDIX A

BLM-6
=1SM111=111111

BLM-7
ilaMillW1111111.
rat:IT:4==a'

.4,
A.

BLM-31 a-b

or

BLM-28

BLM-32a-b

Learning from Assessment / Transparencies and Handouts

BEST Copy AyNLABLE 92

Module Three 3-3



AT-A-GLANCE MODULE 3

_0
I WHAT QUESTIONS AND ASSUMPTIONS

GUIDE THIS SESSION? (8-12 MIN.)

O Explain how this module fits with other staff development
events.

I Outline Purposes for this session. (BLM-1c)

O Review Guiding Questions as an overview of the
session agenda. (BLM-2)

0 'Discuss: "Largescale assessment"
What comes to mind? (BLM-4)

O Review (Introduce) recent ideas about the Alignment
Model. (ums) and (BLM -3)

"'Discuss NCTM alignment quote. (BLM -6)
'Discuss situations where one component is not aligned

and consequences of misalignment.

"7 Omit or review if participants have previously engaged in these activities.

WHAT STANDARDS DOES THE ASSESSMENT

ADDRESS? (10 MIN.)

O Introduce Instructional Planning Process: "traditional" v.
"standards-based." (BLm-28) and (BLM -29)

* How are these reflected at Classroom level?
School level? District level?

* What are the potential advantages and possible
drawbacks to each?

O Distribute and display Standard (for Geometric or
Algebraic Thinking) (BLM-16 OR 17) and (BLM-23 OR 24)

* Record responses: What should we be teaching in
middle school to meet this standard?

_D C
WHAT MATHEMATICAL THINKING

WOULD OUR STUDENTS USE? (20 MIN.)

O Refer to Instructional Planning Process as a framework to
identify content, required student learning experiences and
related instructional practices. (BLM-30) and (BLM-29)

O Distribute set of items. (BLm-30) and (BLM -31 OR 32)

Solve in pairs. Record math content addressed by
each item.

0 As a whole group, review mathematical content for
sample item. Record on Content Analysis chart.

0 As a whole group, identify and record Learning
Experiences students should have. Post chart.

Geometric or Algebraic Thinking Options (2+ HOURS)

_CI

HOW DO WE LINK

THE ASSESSMENT TO INSTRUCTION? PART 1

Modeling the process (10 MIN.)

0 Discuss: If achieved curriculum is aligned with intended,
why might some students still fail? (BLM-29) and (BLM-9)

0 Refer to Alignment Model and Guiding Questions:
(BLM-5) and (BLM-2)

' How do we link the assessment to instruction?
0 Refer to the Sample Item: (BLM-21) or (BLM -7)

* What Instructional Practices could we use to provide
the learning experiences? Record and post with the
Content Analysis and Learning Experiences charts.

_D

E. HOW DO WE LINK

THE ASSESSMENT TO INSTRUCTION? PART 2

Using the process (40-45 MIN.)

O Assign one item to each small group. (BLM-33)

* Small groups generate Learning Experiences and
Instructional Practices for their item, record on chart
paper, and post.

O Have each group share work. (15 min. total)

F. ORGANIZING AND SUMMARIZING (15 MIN.)

O With whole group, present Instructional Planning
Process Worksheet. (BLM-34)

'a Organize and summarize findings.

* Pose questions about doing this all in 8th grade.
(BLM-14)

_LJG
RETRACING OUR STEPS (3 MIN.)

O Summarize the process in relation to the Alignment
Model. (BLM-5)

Discuss: Teaching to the standards doesn't mean
starting from scratch process and choices.

_El
I

REFLECTION (10 MIN.)

O Have participants respond to prompts and share in
closing discussion. (BLM-15)

3-4 Module Three
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Learning from Assessment / AtAGlance Module 3



M
 (

)D
ui

- 1
1/

1
r 

e 
e

F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t

P
la

nn
in

g 
In

st
ru

ct
io

n 
to

 S
up

po
rt

 S
ta

nd
ar

ds
G

eo
m

et
ric

 o
r 

A
lg

eb
ra

ic
 T

hi
nk

in
g 

O
pt

io
ns

M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
SA

M
PL

E
 S

C
R

O
PT

If 
yo

u 
ha

ve
 c

om
pl

et
ed

 o
th

er
L

fA
m

od
ul

es
 w

ith
 th

e 
sa

m
e 

gr
ou

p,
 a

sk
 p

ar
tic

ip
an

ts
 to

 s
ha

re
 a

ny
 a

ct
io

ns
 th

ey
 m

ay
 h

av
e 

ta
ke

n 
as

 a
 r

es
ul

t o
f

th
es

e 
se

ss
io

ns
. T

hi
s 

di
sc

us
si

on
 w

ill
 s

er
ve

 a
s 

a 
re

vi
ew

 a
nd

 h
el

p 
to

 s
et

 th
e 

st
ag

e 
fo

r 
th

is
 s

es
si

on
. R

at
he

r 
th

an
 r

e-
in

tr
od

uc
e

th
e 

al
ig

nm
en

t m
od

el

as
 p

ro
po

se
d 

in
 th

e 
sc

rip
t, 

yo
u 

m
ay

 w
an

t t
o 

br
ie

fly
 r

ev
ie

w
 th

e
m

od
el

 a
nd

 a
sk

 p
ar

tic
ip

an
ts

 to
 s

ha
re

 a
ny

 r
ec

en
t e

xa
m

pl
es

 o
f n

on
-a

lig
nm

en
t

w
hi

ch
 m

ay
 h

av
e 

co
m

e 
to

 th
ei

r 
at

te
nt

io
n.

 T
he

n 
de

sc
rib

e 
ho

w
 th

is
 s

es
si

on
 r

el
at

es
 to

 th
e 

pr
ev

io
us

 o
ne

an
d 

w
hy

 it
 is

 im
po

rt
an

t.

W
H

A
T

 Q
U

E
S

T
IO

N
S

 A
N

D
 A

S
S

U
M

P
T

IO
N

S
 G

U
ID

E
 T

H
IS

 S
E

S
S

IO
N

?
(8

-1
0 

M
IN

U
T

E
S

)

Fo
llo

w
in

g 
an

 in
tr

od
uc

to
ry

 a
ct

iv
ity

, e
xp

la
in

 h
ow

 th
is

 m
od

ul
e 

fi
ts

in
 w

ith
 y

ou
r 

ot
he

r 
pr

of
es

si
on

al
 d

ev
el

op
m

en
t e

ff
or

ts
, i

nc
lu

di
ng

ot
he

r 
m

od
ul

es
 in

 th
is

 L
ea

rn
in

g 
fr

om
 A

ss
es

sm
en

t s
er

ie
s.

B
LM

 -
1

c
D

is
pl

ay
B

LM
-1

 c
to

 o
ut

lin
e 

th
e 

pu
rp

os
es

an
d 

se
t t

he
 a

ge
nd

a 
fo

r 
th

is
 s

es
si

on
.

B
E

S
T

 C
O

P
Y

 A
V

A
IL

A
B

LE

9 
4

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t

D
ur

in
g 

th
is

 s
es

si
on

, w
e 

w
ill

 u
se

 a
 s

et
 o

f a
ss

es
sm

en
t i

te
m

s

se
le

ct
ed

 fr
om

 T
IM

S
S

th
e 

T
hi

rd
 In

te
rn

at
io

na
l M

at
he

m
at

ic
s

an
d 

S
ci

en
ce

 S
tu

dy
to

 e
xp

lo
re

 h
ow

 a
ss

es
sm

en
t r

el
at

es
 to

cu
rr

ic
ul

um
 s

ta
nd

ar
ds

 a
nd

 h
ow

 w
e 

ca
n 

us
e 

as
se

ss
m

en
t t

o

in
fo

rm
 o

ur
 in

st
ru

ct
io

na
l p

ra
ct

ic
e.

M
od

ul
e 

T
hr

ee
 3

-5
95



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

B
LM

-2
D

is
pl

ay
B

LM
-2

an
d 

re
fe

r 
to

 th
e 

la
rg

e 
po

st
er

of
 th

e 
G

ui
di

ng
 Q

ue
st

io
ns

 a
s 

yo
u 

pr
es

en
t t

he

se
ss

io
n 

ov
er

vi
ew

. H
ig

hl
ig

ht
 th

e 
th

re
e

G
ui

di
ng

 Q
ue

st
io

ns
 f

or
 th

is
 m

od
ul

e.

A
lth

ou
gh

 th
e 

G
ui

di
ng

 Q
ue

st
io

n 
A

re
 w

e 
as

se
ss

in
g 

w
ha

t w
e

th
in

k 
w

e 
ar

e 
as

se
ss

in
g?

 is
 a

 m
aj

or
 f

oc
us

 in
 o

th
er

 s
es

si
on

s 
it 

is

no
t d

ir
ec

tly
 a

dd
re

ss
ed

 in
 th

is
 s

es
si

on
.

B
LM

-4

LA
R

G
E

-S
C

A
LE

 A
S

S
E

S
S

M
E

N
T

9
7

W
ha

t

?t
ho

ug
ht

s
o 2.

 r
 c

om
e 

to
 m

in
d?

D
is

pl
ay

B
LM

-4
an

d 
po

se
 th

e 
rh

et
or

ic
al

qu
es

tio
n 

fo
r 

in
di

vi
du

al
 r

ef
le

ct
io

n,
 s

o

pa
rt

ic
ip

an
ts

 b
eg

in
 to

 r
ec

on
si

de
r 

th
ei

r 
vi

ew
 o

f

la
rg

es
ca

le
 a

ss
es

sm
en

t b
ey

on
d 

its
 ty

pi
ca

l u
se

.

A
llo

w
 a

 f
ew

 m
om

en
ts

 f
or

 p
ar

tic
ip

an
ts

 to
 s

ha
re

 th
ei

r 
th

ou
gh

ts

w
ith

 p
ar

tn
er

s 
or

 w
ith

 th
e 

w
ho

le
 g

ro
up

.

T
he

 e
m

ph
as

is
 is

 n
ot

 o
n 

"t
ea

ch
in

g 
T

O
 th

e 
te

st
" 

bu
t "

te
ac

hi
ng

W
IT

H
 th

e 
te

st
 in

 m
in

d.
" 96

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t

A
s 

w
e 

lo
ok

 a
t a

ss
es

sm
en

t t
hr

ou
gh

 s
ta

nd
ar

ds
, t

he
se

 q
ue

st
io

ns

w
ill

 h
el

p 
to

 g
ui

de
 o

ur
 d

is
cu

ss
io

ns
. W

e 
w

ill
 a

pp
ro

ac
h 

th
e

qu
es

tio
ns

 in
 th

is
 o

rd
er

 a
s 

w
e 

an
al

yz
e 

th
e 

as
se

ss
m

en
t i

te
m

s 
an

d

th
ei

r 
in

st
ru

ct
io

na
l i

m
pl

ic
at

io
ns

.

W
ha

t s
ta

nd
ar

ds
 d

oe
s 

th
e 

as
se

ss
m

en
t a

dd
re

ss
?

c 
W

ha
t m

at
he

m
at

ic
al

 th
in

ki
ng

 w
ou

ld
 o

ur
 s

tu
de

nt
s 

us
e 

on
th

e 
as

se
ss

m
en

t?

se
, H

ow
 d

o 
w

e 
lin

k 
th

e 
as

se
ss

m
en

t t
o 

in
st

ru
ct

io
n?

H
ow

 d
oe

s 
"la

rg
es

ca
le

 a
ss

es
sm

en
t"

 in
 m

at
he

m
at

ic
s 

cu
rr

en
tly

af
fe

ct
 y

ou
r 

in
st

ru
ct

io
n?

T
yp

ic
al

ly
, w

e 
th

in
k 

of
 la

rg
es

ca
le

 a
ss

es
sm

en
ts

 a
s 

in
st

ru
m

en
ts

to
 e

va
lu

at
e 

st
ud

en
t p

er
fo

rm
an

ce
ei

th
er

 s
tu

de
nt

s 
an

sw
er

 th
e

ite
m

s 
co

rr
ec

tly
 o

r 
th

ey
 d

on
't.

 W
e 

ra
re

ly
 h

av
e 

th
e 

op
po

rt
un

ity

to
 e

xa
m

in
e 

th
e 

ite
m

s,
 n

or
 d

o 
w

e 
co

ns
id

er
 h

ow
 th

es
e 

ite
m

s 
ca

n

he
lp

 u
s 

in
 o

ur
 o

w
n 

w
or

k.

In
 th

is
 s

es
si

on
, w

e 
en

ga
ge

 in
 a

 p
ro

ce
ss

 o
f p

la
nn

in
g 

in
st

ru
ct

io
n

W
IT

H
 th

e 
te

st
 in

 m
in

d.
 W

e 
us

e 
th

es
e 

la
rg

es
ca

le
 it

em
s 

to

be
tte

r 
al

ig
n 

ou
r 

de
liv

er
ed

 c
ur

ric
ul

um
 w

ith
 o

ur
 in

te
nd

ed

cu
rr

ic
ul

um
.

M
od

ul
e 

T
hr

ee
 3

-6



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

B
LM

-5
B

LM
-3

D
is

pl
ay

B
LM

-5
,

re
fe

r 
to

th
e 

la
rg

e 
po

st
er

 o
f 

th
e

A
lig

nm
en

t M
od

el
,

di
st

ri
bu

te
B

LM
-3

,
G

ui
di

ng

Q
ue

st
io

ns
 a

nd
 A

lig
nm

en
t

M
od

el
.

E
ve

n 
pa

rt
ic

ip
an

ts
 w

ho
 a

re
 f

am
ili

ar
 w

ith
 th

e 
m

od
el

 b
en

ef
it 

fr
om

re
vi

ew
in

g 
th

e 
m

at
er

ia
l, 

an
d 

by
 s

ha
ri

ng
 a

ny
 r

ec
en

t e
xa

m
pl

es
 o

f

no
na

lig
nm

en
t.

98

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t

F
or

 o
ur

 p
ur

po
se

s,
 w

e 
ar

e 
us

in
g 

th
is

 s
im

pl
ifi

ed
 A

lig
nm

en
t

M
od

el
 to

 il
lu

st
ra

te
 h

ow
 th

re
e 

m
aj

or
 c

om
po

ne
nt

s 
of

 o
ur

ed
uc

at
io

na
l p

ro
gr

am
s 

ar
e 

re
la

te
d:

C
U

R
R

IC
U

LU
M

 S
T

A
N

D
A

R
D

S
 r

ep
re

se
nt

 w
ha

t t
he

 d
is

tr
ic

t o
r

th
e 

st
at

e 
de

si
gn

at
es

 a
s 

th
e 

in
te

nd
ed

 c
ur

ric
ul

um
.

G
 IN

S
T

R
U

C
T

IO
N

A
L 

P
R

O
G

R
A

M
S

 c
on

si
st

 o
f t

he
 w

rit
te

n

cu
rr

ic
ul

um
 o

f a
 d

is
tr

ic
t (

th
e 

sc
op

e 
an

d 
se

qu
en

ce
),

 th
e

m
at

er
ia

ls
 u

se
d 

fo
r 

in
st

ru
ct

io
n,

 a
nd

 w
ha

t t
ea

ch
er

s 
an

d

st
ud

en
ts

 a
ct

ua
lly

 d
o 

in
 th

e 
cl

as
sr

oo
m

. T
he

se
 e

le
m

en
ts

co
m

pr
is

e 
th

e 
de

liv
er

ed
 c

ur
ric

ul
um

.

1.
0.

T
he

 A
S

S
E

S
S

M
E

N
T

 S
Y

S
T

E
M

 is
 th

e 
ap

pr
oa

ch
 w

e 
ta

ke
 a

t t
he

na
tio

na
l, 

st
at

e,
 d

is
tr

ic
t, 

an
d 

cl
as

sr
oo

m
 le

ve
ls

 to

de
te

rm
in

e 
w

ha
t s

tu
de

nt
s 

ac
tu

al
ly

 k
no

w
 a

nd
 c

an
 d

o.

T
he

 r
es

ul
ts

 o
f t

he
 a

ss
es

sm
en

t r
ep

re
se

nt
 th

e 
ac

hi
ev

ed

cu
rr

ic
ul

um
.

M
od

ul
e 

T
hr

ee
3-

7

99



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

B
LM

-6
D

is
pl

ay
 B

L
M

-6
 to

 r
ei

nf
or

ce
 th

e 
im

po
rt

an
ce

of
 a

lig
nm

en
t.

Pr
ov

id
e 

tim
e 

fo
r 

pa
rt

ne
rs

 to
 d

is
cu

ss
 a

nd

sh
ar

e 
th

ei
r 

id
ea

s.

T
hi

s 
ex

er
ci

se
 h

el
ps

 e
m

ph
as

iz
e 

th
e 

im
po

rt
an

ce
 o

f 
al

ig
ni

ng
 a

ll

th
re

e 
co

m
po

ne
nt

s 
of

 th
e 

cu
rr

ic
ul

um
in

te
nd

ed
, d

el
iv

er
ed

, a
nd

ac
hi

ev
ed

 a
nd

 h
el

ps
 r

ei
nf

or
ce

 th
e 

ne
ed

 f
or

 e
xa

m
in

in
g 

as
se

ss
m

en
t

th
ro

ug
h 

st
an

da
rd

s.

E
xa

m
pl

e:
 I

n 
on

e 
sc

ho
ol

, c
la

ss
es

 a
re

 ta
ug

ht
 u

si
ng

 p
ro

bl
em

ba
se

d

le
ar

ni
ng

 te
ch

ni
qu

es
 th

at
 a

re
 c

on
si

st
en

t w
ith

 a
nd

 b
ui

ld
 u

po
n

di
st

ri
ct

ad
op

te
d 

st
an

da
rd

s.
 W

hi
le

 in
st

ru
ct

io
n 

an
d 

st
an

da
rd

s 
ar

e

al
ig

ne
d,

 th
e 

st
at

e 
te

st
 is

 m
ul

tip
le

ch
oi

ce
 a

nd
 f

ac
tb

as
ed

. P
ar

en
ts

 m
ay

de
m

an
d 

so
m

e 
ex

pl
an

at
io

ns
 if

 s
tu

de
nt

s 
do

 n
ot

 d
o 

w
el

l!

10
 0

Sy
st

em
s 

th
at

 a
re

 a
lig

ne
d

St
an

da
rd

s,
 I

ns
tr

uc
tio

n,
 a

nd

A
ss

es
sm

en
t

ha
ve

 g
re

at
er

 p
ot

en
tia

l f
or

 le
ad

in
g 

to
 s

tu
de

nt

su
cc

es
s.

 C
ha

ng
in

g 
an

y 
on

e 
of

 th
es

e 
th

re
e 

es
se

nt
ia

l c
om

po
ne

nt
s

w
ith

ou
t c

or
re

sp
on

di
ng

, s
up

po
rt

iv
e 

ch
an

ge
s 

in
 th

e 
ot

he
r 

tw
o

w
ill

 p
ro

ba
bl

y 
w

or
k 

to
 th

e 
di

sa
dv

an
ta

ge
 o

f 
st

ud
en

ts
.

W
ha

t a
re

 s
om

e 
si

tu
at

io
ns

 in
 w

hi
ch

 o
ne

 o
f 

th
e 

cu
rr

ic
ul

um

co
m

po
ne

nt
s 

(i
nt

en
de

d,
 d

el
iv

er
ed

, a
ch

ie
ve

d)
 is

 n
ot

 a
lig

ne
d 

w
ith

th
e 

ot
he

rs
? 

W
ha

t a
re

 s
om

e 
po

ss
ib

le
 c

on
se

qu
en

ce
s 

of
 th

e

m
is

al
ig

nm
en

t?

B
ec

au
se

 th
er

e 
is

 s
uc

h 
gr

ea
t e

m
ph

as
is

 to
da

y 
on

 S
ta

nd
ar

ds
 a

nd

A
cc

ou
nt

ab
ili

ty
, w

e 
ne

ed
 to

 e
ns

ur
e 

th
at

 o
ur

 e
nt

ir
e 

sy
st

em
 is

al
ig

ne
d.

 F
or

 th
is

 r
ea

so
n,

 w
e 

lo
ok

 a
t a

ss
es

sm
en

t t
hr

ou
gh

St
an

da
rd

s.

B
E

S
T

 C
O

P
Y

 A
V

A
IL

A
B

LE

10
1

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t
M

od
ul

e 
T

hr
ee

 3
-8



o M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

R
E

M
IN

D
E

R
: T

he
 fo

llo
w

in
g 

F
ac

ili
ta

to
r 

N
ot

es
 &

 S
cr

ip
t p

ro
vi

de
 b

ot
h

a 
G

eo
m

et
ric

 a
nd

 a
n 

A
lg

eb
ra

ic
 T

hi
nk

in
g 

fo
cu

s.
 S

el
ec

t t
he

 fo
cu

s 
th

at
 b

es
t

m
ee

ts
 th

e 
ne

ed
s 

of
 y

ou
r 

gr
ou

p.
 T

o 
cu

st
om

iz
e 

th
is

 m
od

ul
e,

 u
se

 y
ou

r 
ow

n 
st

an
da

rd
s 

re
la

te
d 

to
 th

e 
sa

m
pl

e 
se

t o
f i

te
m

s.
 Y

ou
m

ay
 a

ls
o 

re
pl

ac
e

or
 e

xt
en

d 
th

e 
se

t o
f i

te
m

s 
w

ith
 th

os
e 

fr
om

 y
ou

r 
ow

n 
as

se
ss

m
en

ts
.

A
W

H
A

T
 S

T
A

N
D

A
R

D
S

 D
O

E
S

 T
H

E
 A

S
S

E
S

S
M

E
N

T
 A

D
D

R
E

S
S

?
(1

0 
M

IN
U

T
E

S
)

B
LM

-2
9

10
2

D
is

pl
ay

B
LM

-2
8

co
nt

ra
st

in
g 

tr
ad

iti
on

al
 a

nd

st
an

da
rd

sb
as

ed
 in

st
ru

ct
io

na
l p

la
nn

in
g.

B
e 

su
re

 th
e 

di
ff

er
en

ce
s 

ar
e 

no
te

d.
 H

av
e

pa
rt

ic
ip

an
ts

 d
is

cu
ss

 p
ot

en
tia

l a
dv

an
ta

ge
s 

an
d

th
e 

po
ss

ib
le

 d
is

ad
va

nt
ag

es
, o

r 
un

in
te

nd
ed

co
ns

eq
ue

nc
es

 o
f 

ea
ch

 m
et

ho
d.

D
is

tr
ib

ut
e 

th
e 

ha
nd

ou
t

B
LM

-2
9.

Po
in

t o
ut

th
at

 th
e 

In
st

ru
ct

io
na

l P
la

nn
in

g 
Pr

oc
es

s 
fo

r

St
an

da
rd

sb
as

ed
 P

ra
ct

ic
e 

pr
ov

id
es

 th
e

fr
am

ew
or

k 
fo

r 
th

is
 s

es
si

on
.

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t

T
o 

al
ig

n 
de

liv
er

ed
 c

ur
ric

ul
um

 w
ith

 in
te

nd
ed

 c
ur

ric
ul

um
,

it 
is

 im
po

rt
an

t t
o 

co
ns

id
er

 th
e 

pr
oc

es
s 

us
ed

 fo
r 

in
st

ru
ct

io
na

l

pl
an

ni
ng

.

C
om

pa
re

 th
is

 tr
ad

iti
on

al
 p

la
nn

in
g 

pr
oc

es
s 

to
 o

ne
 s

ug
ge

st
ed

 fo
r

a 
st

an
da

rd
sb

as
ed

 p
ra

ct
ic

e.

c.
 H

ow
 d

o 
th

es
e 

pl
an

ni
ng

 m
et

ho
ds

 d
iff

er
?

G
 W

ha
t a

re
 s

om
e 

po
te

nt
ia

l a
dv

an
ta

ge
s 

an
d 

po
ss

ib
le

dr
aw

ba
ck

s 
of

 e
ac

h 
m

et
ho

d?

10
3

M
od

ul
e 

T
hr

ee
 3

-9



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

T
he

 u
pc

om
in

g 
ac

tiv
ity

 r
eq

ui
re

s 
co

nt
ex

t. 
B

e 
su

re
 p

ar
tic

ip
an

ts
 u

nd
er

st
an

d 
th

e 
or

ig
in

 o
f t

he
 S

ta
nd

ar
d 

an
d

th
e 

se
le

ct
ed

 it
em

s.
 If

 y
ou

 a
re

 N
O

T

us
in

g 
yo

ur
 o

w
n 

di
st

ric
t/s

ta
te

 S
ta

nd
ar

ds
 o

r 
ite

m
s,

 b
ui

ld
 u

po
n 

a 
co

nt
ex

t f
ro

m
 p

re
vi

ou
s 

Lf
A

 m
od

ul
es

or
 a

da
pt

 th
e 

sc
en

ar
io

 b
el

ow
.

B
LM

-1
6 

or
 1

7
B

LM
-2

3 
or

 2
4

D
is

pl
ay

 th
e 

St
an

da
rd

(B
LM

-1
 6

fo
r 

G
eo

m
et

ri
c

O
R

B
LM

-1
7 

fo
r

A
lg

eb
ra

ic
 T

hi
nk

in
g)

 a
nd

di
st

ri
bu

te
 th

e
co

rr
es

po
nd

in
g 

ha
nd

ou
t

B
LM

-2
3

(G
eo

m
et

ri
c)

 o
r

B
LM

-2
4

(A
lg

eb
ra

ic
).

A
s 

a 
w

ho
le

 g
ro

up
, b

ra
in

st
or

m
 a

 p
re

lim
in

ar
y 

lis
t o

f
m

at
he

m
at

ic
al

 c
on

te
nt

, c
on

ce
pt

s,
 a

nd
 v

oc
ab

ul
ar

y 
st

ud
en

ts
sh

ou
ld

 k
no

w
 a

nd
 u

nd
er

st
an

d 
in

 o
rd

er
 to

 m
ee

t t
he

 S
ta

nd
ar

d.

A
sk

 f
or

 a
 f

ew
 id

ea
s 

fo
r 

ea
ch

 c
om

po
ne

nt
 o

r 
su

bc
om

po
ne

nt
.

R
ec

or
d 

re
sp

on
se

s 
on

 c
ha

rt
 p

ap
er

 a
nd

 p
os

t f
or

 r
ef

er
en

ce
.

T
hi

s 
ne

ed
 n

ot
 b

e 
a 

lo
ng

 li
st

. T
he

 p
ur

po
se

 is
 to

 b
eg

in
 f

oc
us

in
g

on
 s

tu
de

nt
 le

ar
ni

ng
, r

at
he

r 
th

an
 to

 g
en

er
at

e 
ev

er
yt

hi
ng

 s
tu

de
nt

s
sh

ou
ld

 k
no

w
 a

nd
 b

e 
ab

le
 to

 d
o 

re
la

te
d 

to
 G

eo
m

et
ri

c 
/A

lg
eb

ra
ic

T
hi

nk
in

g.

T
he

 E
uc

lid
ea

n 
U

ni
fie

d 
S

ch
oo

l D
is

tr
ic

t h
as

 a
 s

et
 o

f M
at

he
m

at
ic

s

S
ta

nd
ar

ds
 o

rg
an

iz
ed

 b
y 

st
ra

nd
s 

as
 w

el
l a

s 
by

 g
ra

de
le

ve
l

ba
nd

s.
 T

hi
s 

is
 th

ei
r 

gr
ad

es
 6

-8
 G

eo
m

et
ry

, S
pa

tia
l S

en
se

, a
nd

M
ea

su
re

m
en

t S
ta

nd
ar

d
[P

at
te

rn
s,

 F
un

ct
io

ns
,

an
d 

A
lg

eb
ra

S
ta

nd
ar

d]
.

W
ha

t s
ho

ul
d 

w
e 

be
 te

ac
hi

ng
 in

 m
id

dl
e 

sc
ho

ol
 to

 m
ee

t t
hi

s
st

an
da

rd
?

P
O

S
S

IB
LE

R
E

S
P

O
N

S
E

S
 F

O
R

G
E

O
M

E
T

R
IC

 T
H

IN
K

IN
G

 S
T

A
N

D
A

R
D

:

id
en

tif
yi

ng
 is

os
ce

le
s,

 e
qu

ila
te

ra
l, 

an
d

sc
al

en
e 

tr
ia

ng
le

s;
 c

on
gr

ue
nc

y;
di

m
en

si
on

al
 r

el
at

io
ns

hi
ps

;
po

ly
go

ns
; c

oo
rd

in
at

e 
ge

om
et

ry

A
LG

E
B

R
A

IC
 T

H
IN

K
IN

G
 S

T
A

N
D

A
R

D
:

gr
ap

hi
ng

 f
un

ct
io

ns
; l

in
ea

r 
ch

an
ge

;
w

ri
tin

g 
eq

ua
tio

ns
 to

 r
ep

re
se

nt
pa

tte
rn

s;
 n

eg
at

iv
e 

in
te

ge
rs

If 
pa

rt
ic

ip
an

ts
 m

en
tio

n 
st

ra
te

gi
es

 r
at

he
r

th
an

 c
on

te
nt

, b
e 

su
re

 to
 fo

cu
s

re
sp

on
se

s 
on

 th
e 

co
nt

en
t t

o 
be

 a
dd

re
ss

ed
 r

at
he

r 
th

an
 th

e 
m

at
er

ia
ls

 L
th

ey
 w

ou
ld

 u
se

 to
 s

up
po

rt
 th

e 
co

nt
en

t.

10
4

0 
Le

ar
ni

ng
 fr

om
 A

ss
es

sm
en

t /
 F

ac
ili

ta
to

r 
N

ot
es

 a
nd

 S
cr

ip
t

B
E

ST
 C

G
O

IV
A

IL
A

B
L

E
M

od
ul

e 
T

hr
ee

 3
 -

10



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

C
W

H
A

T
 M

A
T

H
E

M
A

T
IC

A
L 

T
H

IN
K

IN
G

 W
O

U
LD

 O
U

R
 S

T
U

D
E

N
T

S
 U

S
E

 O
N

 T
H

E
 A

S
S

E
S

S
M

E
N

T
?

M
O

D
E

LI
N

G
 T

H
E

 P
R

O
C

E
S

S

(2
0 

M
IN

U
T

E
S

)

N
O

T
E

: I
n 

th
is

 m
od

ul
e 

w
e 

as
k 

pa
rt

ic
ip

an
ts

 to
 th

in
k 

ab
ou

t

sp
ec

if
ic

 s
tu

de
nt

 le
ar

ni
ng

 e
xp

er
ie

nc
es

 th
at

 le
ad

 to
 m

at
he

m
at

ic
s

ac
hi

ev
em

en
t. 

T
he

se
 a

re
 th

e 
ex

pe
ri

en
ce

s 
th

at
 p

ro
vi

de
 s

tu
de

nt
s

th
e 

op
po

rt
un

iti
es

 to
 le

ar
n 

sp
ec

if
ic

 c
on

te
nt

 o
r 

sk
ill

s.
 W

e 
us

e

st
ud

en
t l

ea
rn

in
g 

ex
pe

ri
en

ce
s 

to
 d

es
cr

ib
e 

w
ha

tS
T

U
D

E
N

T
S

ac
tu

al
ly

do
 w

ith
in

 th
e 

de
liv

er
ed

 c
ur

ri
cu

lu
m

. W
e 

us
e 

th
e 

te
rm

in
st

ru
ct

io
na

l p
ra

ct
ic

es
 to

 im
pl

y 
w

ha
tT

E
A

C
H

E
R

S
do

 w
ith

in
 th

e

de
liv

er
ed

 c
ur

ri
cu

lu
m

. T
he

se
 in

st
ru

ct
io

na
l p

ra
ct

ic
es

 in
cl

ud
e 

th
e

st
ra

te
gi

es
 a

nd
 th

e 
m

at
er

ia
ls

 th
at

 te
ac

he
rs

 u
se

.

St
an

da
rd

s 
ar

e 
of

te
n 

ve
ry

 g
en

er
al

 in
 n

at
ur

e 
an

d 
pr

om
ot

e 
a 

gr
ea

t

de
al

 o
f 

di
sc

us
si

on
 b

ef
or

e 
pe

op
le

 a
gr

ee
 a

bo
ut

 w
ha

t t
he

y 
re

al
ly

m
ea

n.
 A

na
ly

zi
ng

 a
ss

es
sm

en
t i

te
m

s 
ca

n 
he

lp
 c

la
ri

fy
 th

e 
m

ea
ni

ng

of
 th

e 
st

an
da

rd
s 

as
 w

el
l a

s 
he

lp
 te

ac
he

rs
 p

la
n 

th
ei

r 
in

st
ru

ct
io

n

to
 m

ee
t t

he
 s

ta
nd

ar
ds

.

10
6

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t

U
si

ng
 th

is
 s

ta
nd

ar
d 

an
d 

th
e

In
st

ru
ct

io
na

l P
la

nn
in

g 
P

ro
ce

ss
 fo

r

S
ta

nd
ar

ds
ba

se
d 

P
ra

ct
ic

e 
as

a 
fr

am
ew

or
k,

 w
e 

w
ill

:

so
 E

xa
m

in
e 

a 
se

t o
f 

as
se

ss
m

en
t i

te
m

s 
w

hi
ch

 c
an

 b
e 

us
ed

w
ith

 th
e 

st
an

da
rd

 to
 id

en
tif

y 
th

e 
m

at
he

m
at

ic
s 

co
nt

en
t

be
in

g 
ad

dr
es

se
d.

so
 E

xp
lo

re
 in

st
ru

ct
io

na
l i

m
pl

ic
at

io
ns

 b
y 

id
en

tif
yi

ng
re

qu
ir

ed
 s

tu
de

nt
 le

ar
ni

ng
 e

xp
er

ie
nc

es
 a

nd
 r

el
at

ed
in

st
ru

ct
io

na
l p

ra
ct

ic
es

.

T
he

 E
uc

lid
ea

n 
U

ni
fi

ed
 S

ch
oo

l D
is

tr
ic

t h
as

 id
en

tif
ie

d 
a 

se
t o

f

ite
m

s 
fr

om
 th

e 
T

IM
SS

 to
 s

ho
w

 e
vi

de
nc

e 
of

 s
tu

de
nt

 m
as

te
ry

 in

m
ee

tin
g 

th
ei

r 
G

eo
m

et
ri

c/
A

lg
eb

ra
ic

 T
hi

nk
in

g 
St

an
da

rd
.

A
cc

or
di

ng
 to

 th
e 

di
st

ri
ct

, t
he

se
 e

ig
ht

hg
ra

de
 it

em
s 

ad
dr

es
s 

th
e

di
st

ri
ct

's
 M

id
dl

e 
Sc

ho
ol

 M
at

he
m

at
ic

s 
St

an
da

rd
s,

 a
nd

 it
em

s 
lik

e

th
es

e 
ca

n 
be

 u
se

d 
to

 a
ss

es
s 

st
ud

en
t l

ea
rn

in
g.

10
7

M
od

ul
e 

T
hr

ee
 3

-1
1



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

B
LM

-3
0

0 0
0

B
LM

-3
1 

or
 3

2
D

is
pl

ay
 th

e 
in

st
ru

ct
io

ns

(B
LM

-3
0)

an
d 

di
st

ri
bu

te
th

e 
ha

nd
ou

t o
f 

ite
m

s

(B
LM

-3
1

fo
r 

G
eo

m
et

ri
c 

or
B

LM
-3

2
fo

r 
A

lg
eb

ra
ic

T
hi

nk
in

g)
.

A
llo

w
 1

5 
m

in
ut

es
 f

or
 p

ai
rs

to
 c

om
pl

et
e 

th
e 

se
t o

f 
ite

m
s 

(#
3,

 7
, 1

4,
 a

nd
 1

7 
fo

r 
G

eo
m

et
ri

c;

or
 #

1,
 2

, 6
, a

nd
 1

6 
fo

r 
A

lg
eb

ra
ic

 T
hi

nk
in

g)
.

W
ith

 th
e 

w
ho

le
 g

ro
up

, u
se

 th
e 

sa
m

pl
e 

ite
m

 (
It

em
 3

 f
or

G
eo

m
et

ri
c 

or
 I

te
m

 1
6 

fo
r 

A
lg

eb
ra

ic
 T

hi
nk

in
g)

 to
 m

od
el

 th
e

pr
oc

es
s 

fo
r 

up
co

m
in

g 
sm

al
l g

ro
up

 w
or

k.

B
ri

ef
ly

 d
is

cu
ss

 w
ha

t m
at

he
m

at
ic

al
 c

on
te

nt
 th

e 
ite

m
 a

dd
re

ss
es

an
d 

w
ha

t t
he

 s
tu

de
nt

 is
 b

ei
ng

 a
sk

ed
 to

 d
o 

in
 r

el
at

io
n 

to
 th

e

co
nt

en
t. 

R
ec

or
d 

th
e 

re
sp

on
se

s 
on

 a
 c

ha
rt

 la
be

le
d 

C
on

te
nt

A
na

ly
si

s.

10
3

W
or

k 
w

ith
 a

 p
ar

tn
er

 a
nd

 c
om

pl
et

e 
th

e 
se

t o
f i

te
m

s.
 J

ot
 d

ow
n

yo
ur

 id
ea

s 
ab

ou
t t

he
 m

at
he

m
at

ic
s 

co
nt

en
t b

ei
ng

 a
dd

re
ss

ed
 b

y

ea
ch

 it
em

.

Le
t's

 c
on

si
de

r 
th

is
 it

em
.

c 
W

ha
t m

at
he

m
at

ic
al

 c
on

te
nt

 d
oe

s 
th

e 
ite

m
 a

dd
re

ss
?

P
O

S
S

IB
LE

 C
O

N
T

E
N

T
 R

E
S

P
O

N
S

E
S

 F
O

R
G

E
O

M
E

T
R

IC
 T

H
IN

K
IN

G
 IT

E
M

3:
A

LG
E

B
R

A
IC

 T
H

IN
K

IN
G

 IT
E

M
 1

6:

co
ng

ru
en

cy
; t

he
 s

um
 o

f 
th

e 
m

ea
su

re
...

pa
tte

rn
s,

 s
eq

ue
nc

es
, s

qu
ar

e
nu

m
be

rs
, s

im
ila

ri
ty

of
 a

ng
le

s 
in

 a
 tr

ia
ng

le
 is

 1
80

°;

co
rr

es
po

nd
in

g 
pa

rt
s 

of
 tr

ia
ng

le
s;

re
fl

ec
tio

ns
; t

ra
ns

la
tio

ns
; n

ot
at

io
n

Fo
r 

ot
he

r 
ex

am
pl

es
, r

ef
er

 to
 th

e 
Sa

m
pl

e 
R

es
po

ns
es

 o
n 

pa
ge

 3
-2

1.

B
E

S
T

 C
O

P
Y

 A
V

A
IL

A
B

LE

10
9

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t
41

10
M

od
ul

e 
T

hr
ee

3-
12

41
10



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

Po
se

 th
e 

ne
xt

 q
ue

st
io

n 
an

d 
re

co
rd

 r
es

po
ns

es
 o

n 
an

ot
he

r 
ch

ar
t

la
be

le
d 

L
ea

rn
in

g 
E

xp
er

ie
nc

es
.

Po
st

 th
is

 c
ha

rt
 n

ex
t t

o 
th

e 
C

on
te

nt
 A

na
ly

si
s 

ch
ar

t.

Su
gg

es
t p

ar
tic

ip
an

ts
 c

on
si

de
r 

sp
ec

if
ic

 le
ar

ni
ng

 e
xp

er
ie

nc
es

st
ud

en
ts

 n
ee

d 
in

 o
rd

er
 to

 b
e 

su
cc

es
sf

ul
 w

ith
 th

e 
id

en
tif

ie
d

co
nt

en
t. 

A
s 

yo
u 

el
ic

it 
re

sp
on

se
s 

fr
om

 th
e 

gr
ou

p,
 le

t t
he

m
 k

no
w

th
at

 o
rd

er
 is

 n
ot

 th
e 

is
su

e 
an

d 
th

at
 y

ou
 a

re
 n

ot
 a

sk
in

g 
fo

r

sp
ec

if
ic

s 
ab

ou
t a

ct
iv

iti
es

 o
r 

m
at

er
ia

ls
. T

hi
s 

is
 th

e 
fo

cu
s 

of
 th

e

ne
xt

 s
te

p 
in

 th
e 

pr
oc

es
s.

T
o 

ge
ne

ra
te

 a
dd

iti
on

al
 id

ea
s 

ab
ou

t l
ea

rn
in

g 
ex

pe
ri

en
ce

s,
 h

av
e

pa
rt

ic
ip

an
ts

 c
on

si
de

r 
w

ha
t f

ac
to

rs
 m

ig
ht

 b
e 

m
is

le
ad

in
g 

to

st
ud

en
ts

 a
nd

 c
on

tr
ib

ut
e 

to
 in

co
rr

ec
t r

es
po

ns
es

.

T
hi

nk
 a

bo
ut

 w
ha

t s
tu

de
nt

s 
sh

ou
ld

 k
no

w
 a

nd
 b

e 
ab

le
 to

 d
o 

in

re
la

tio
n 

to
 th

e 
co

nt
en

t.

W
ha

t l
ea

rn
in

g 
ex

pe
rie

nc
es

 s
ho

ul
d 

st
ud

en
ts

 h
av

e 
w

ith

th
e 

co
nt

en
t?

P
O

S
S

IB
LE

 L
E

A
R

N
IN

G
 E

X
P

G
E

O
M

E
T

R
IC

 T
H

IN
K

IN
G

 IT
E

M
3:

id
en

tif
yi

ng
 c

or
re

sp
on

di
ng

 p
ar

ts
 o

f
tr

an
sl

at
ed

 (
e.

g.
, r

ot
at

io
n,

 r
ef

le
ct

io
n,

an
d 

sl
id

e)
 f

ig
ur

es
; t

ra
ns

la
tin

g 
a

va
ri

et
y 

of
 s

ha
pe

s;
 f

in
di

ng
 th

e
m

ea
su

re
 o

f 
a 

th
ir

d 
an

gl
e 

in
 a

 tr
ia

n-
gl

e 
w

he
n 

tw
o 

an
gl

e 
m

ea
su

re
m

en
ts

ar
e 

gi
ve

n.

Fo
r 

ot
he

r 
ex

am
pl

es
, r

ef
er

 to
 th

e 
Sa

m
pl

e 
R

es
po

ns
es

 o
n 

pa
ge

 3
-2

1.

E
R

IE
N

C
E

 R
E

S
P

O
N

S
E

S
 F

O
R

A
LG

E
B

R
A

IC
 T

H
IN

K
IN

G
 IT

E
M

 1
6:

w
or

ki
ng

 w
ith

 v
is

ua
l a

nd
nu

m
er

ic
al

 p
at

te
rn

; f
in

di
ng

 m
is

si
ng

ite
m

s 
in

 a
 s

er
ie

s 
or

 s
eq

ue
nc

e;
st

at
in

g 
ru

le
s 

fo
r 

ge
ne

ra
tin

g 
pa

tte
rn

s.

F
O

R
IN

IN
 G

E
O

M
E

T
R

IC
 T

H
IN

K
IN

G
 IT

E
M

3:

St
ud

en
ts

 m
ig

ht
 n

ot
 r

ec
og

ni
ze

 th
at

 th
e 

se
co

nd
 tr

ia
ng

le
 is

 a
 r

ef
le

ct
io

n 
of

 th
e

fi
rs

t
th

at
 it

 h
ad

 b
ee

n 
"f

lip
pe

d 
ov

er
."

 E
ve

n 
th

ou
gh

 tr
an

sl
at

io
ns

 (
or

 e
ve

n

re
fl

ec
tio

ns
) 

ap
pe

ar
s 

on
 th

e 
lis

t o
f 

co
nt

en
t, 

st
ud

en
ts

 w
ho

 d
o 

no
t h

av
e 

am
pl

e

ex
pe

ri
en

ce
 w

ith
 id

en
tif

yi
ng

 c
or

re
sp

on
di

ng
 p

ar
ts

 o
f 

re
fl

ec
te

d 
sh

ap
es

 w
ill

 li
ke

ly

be
 u

ns
uc

ce
ss

fu
l o

n 
th

is
 it

em
.

S
T

A
N

C
E

IN
 A

LG
E

B
R

A
IC

 T
H

IN
K

IN
G

 IT
E

M
 1

6:

St
ud

en
ts

 m
ig

ht
 b

e 
m

is
le

d 
ab

ou
t t

he
 tr

ue
 q

ue
st

io
n 

be
in

g 
as

ke
d 

if
 th

ey
 d

o 
no

t

kn
ow

 th
e 

te
rm

in
ol

og
y 

of
 "

co
ng

ru
en

t"
 a

nd
 "

si
m

ila
r.

" 
St

ud
en

ts
 m

ay
 n

ot
 b

e

su
re

 w
hi

ch
 tr

ia
ng

le
s 

ar
e 

th
e 

sm
al

l t
ri

an
gl

es
. S

om
e 

st
ud

en
ts

 m
ay

 b
e 

co
nf

us
ed

ab
ou

t t
he

 u
se

 o
f 

ex
tr

an
eo

us
 in

fo
rm

at
io

n 
th

e 
2 

an
d 

3
an

d 
th

us
 b

e 
un

ab
le

to
 p

ro
ce

ed
.

1
0

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t
M

od
ul

e 
T

hr
ee

3-
1 

3
1 

1 
1



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

D
. H

O
W

 D
O

 W
E

 L
IN

K
 T

H
E

 A
S

S
E

S
S

M
E

N
T

 T
O

 IN
S

T
R

U
C

T
IO

N
?

P
ar

t 1
M

O
D

E
LI

N
G

 T
H

E
 P

R
O

C
E

S
S

(1
0 

M
IN

U
T

E
S

)

B
LM

-2
9

R
ef

er
 to

 th
e 

In
st

ru
ct

io
na

l P
la

nn
in

g 
Pr

oc
es

s

ha
nd

ou
t (

B
L

M
-2

9)
 a

nd
 th

e 
la

rg
e 

po
st

er
 o

f

th
e 

A
lig

nm
en

t M
od

el
. P

oi
nt

 o
ut

 th
at

 in

im
pl

em
en

tin
g 

th
e 

In
st

ru
ct

io
na

l P
la

nn
in

g

Pr
oc

es
s 

in
 a

 s
ta

nd
ar

ds
ba

se
d 

pr
ac

tic
e,

w
e 

ar
e 

al
ig

ni
ng

 o
ur

 in
te

nd
ed

, a
ch

ie
ve

d,
 a

nd

de
liv

er
ed

 c
ur

ri
cu

la
.

R
ef

er
 to

 th
e 

ch
ar

ts
 o

f 
C

on
te

nt
 A

na
ly

si
s 

an
d 

L
ea

rn
in

g

E
xp

er
ie

nc
es

. B
ri

ef
ly

 d
is

cu
ss

 w
hy

 th
e 

sy
st

em
 m

ay
 b

e 
ou

t o
f

al
ig

nm
en

t b
y 

po
si

ng
 q

ue
st

io
ns

 f
oc

us
ed

 o
n 

st
ud

en
t s

uc
ce

ss
 in

 a

se
em

in
gl

y 
al

ig
ne

d 
si

tu
at

io
n.

R
es

po
ns

es
 m

ay
 in

cl
ud

e:
 h

om
og

en
eo

us
 g

ro
up

in
g;

 d
if

fe
re

nt
 ti

m
e 

of
 d

ay
;

te
ac

he
r 

ex
pe

ri
en

ce
; s

ch
ed

ul
e 

ch
an

ge
s;

 e
tc

.

If
 in

st
ru

ct
io

n
ho

w
 c

on
te

nt
 is

 c
on

ve
ye

d 
or

 h
ow

 le
ar

ni
ng

ex
pe

ri
en

ce
s 

ar
e 

fa
ci

lit
at

ed
is

 n
ot

 m
en

tio
ne

d,
 p

ro
be

 f
ur

th
er

.

Pa
rt

ic
ip

an
ts

 s
ho

ul
d 

re
co

gn
iz

e 
th

at
 d

if
fe

re
nc

es
 in

 in
st

ru
ct

io
na

l

pr
ac

tic
es

 o
r 

st
ra

te
gi

es
 c

on
tr

ib
ut

e 
to

 d
if

fe
re

nt
ia

te
d 

st
ud

en
t

ex
pe

ri
en

ce
s 

an
d 

le
ve

ls
 o

f 
su

cc
es

s 
in

 m
ee

tin
g 

st
an

da
rd

s.

U
si

ng
 a

 s
ta

nd
ar

ds
ba

se
d 

In
st

ru
ct

io
na

l P
la

nn
in

g 
P

ro
ce

ss
, w

e

ch
os

e 
a 

re
le

va
nt

 s
ta

nd
ar

d 
(in

te
nd

ed
 c

ur
ric

ul
um

).
 W

e 
th

en

id
en

tif
ie

d 
re

la
te

d 
as

se
ss

m
en

t i
te

m
s 

th
ro

ug
h 

w
hi

ch
 s

tu
de

nt
s

w
ou

ld
 h

av
e 

op
po

rt
un

iti
es

 to
 d

em
on

st
ra

te
 w

ha
t t

he
y 

kn
ow

 a
nd

ca
n 

do
 (

ac
hi

ev
ed

 c
ur

ric
ul

um
).

 W
e 

th
us

 e
xp

ec
t t

he
 a

ch
ie

ve
d

cu
rr

ic
ul

um
 to

 a
lig

n 
w

ith
 th

e 
in

te
nd

ed
 c

ur
ric

ul
um

. B
ut

 w
ha

t

ab
ou

t o
ur

 d
el

iv
er

ed
 c

ur
ric

ul
um

?

W
ith

in
 a

 s
ch

oo
l t

ha
t h

as
 a

n 
ag

re
ed

up
on

 c
ur

ric
ul

um

th
e 

te
ac

he
rs

 a
ll 

ag
re

e 
up

on
 c

on
te

nt
 a

nd
 th

e 
st

ud
en

t l
ea

rn
in

g

ex
pe

rie
nc

es
 r

eq
ui

re
d 

to
 m

ee
t t

he
 s

ta
nd

ar
ds

w
hy

 m
ig

ht

so
m

e 
st

ud
en

ts
 s

til
l f

ai
l t

he
 a

ss
es

sm
en

t?
 W

hy
 m

ig
ht

 th
e

st
ud

en
ts

 in
 s

om
e 

cl
as

sr
oo

m
s 

be
 m

or
e 

su
cc

es
sf

ul
 th

an
 o

th
er

s

in
 m

ee
tin

g 
th

e 
st

an
da

rd
s?

T
he

 in
st

ru
ct

io
na

l s
tr

at
eg

ie
s 

an
d 

m
at

er
ia

ls
 th

at
 te

ac
he

rs
 u

se

pr
ov

id
e 

th
e 

le
ar

ni
ng

 e
xp

er
ie

nc
es

 th
at

 c
on

tr
ib

ut
e 

to
 s

tu
de

nt

un
de

rs
ta

nd
in

g 
an

d 
m

as
te

ry
. E

ve
n 

w
ith

 a
gr

ee
du

po
n 

co
nt

en
t,

it 
is

 in
st

ru
ct

io
n 

th
at

 d
et

er
m

in
es

 h
ow

 s
tu

de
nt

s 
ac

tu
al

ly

ex
pe

rie
nc

e 
th

e 
cu

rr
ic

ul
um

.

11
2

B
E

S
T

C
O

P
Y

A
V

A
IL

A
B

LE
11

3
Le

ar
ni

ng
 fr

om
 A

ss
es

sm
en

t /
 F

ac
ili

ta
to

r 
N

ot
es

 a
nd

 S
cr

ip
t

Il
l

M
od

ul
e 

T
hr

ee
 3

-1
4



B
LM

-7

or

M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

R
ef

er
 to

 th
e 

A
lig

nm
en

t M
od

el
 a

nd
 G

ui
di

ng
 Q

ue
st

io
ns

 c
ha

rt
s,

hi
gh

lig
ht

in
g 

H
ow

 d
o 

w
e 

lin
k 

th
e 

as
se

ss
m

en
t t

o 
in

st
ru

ct
io

n?

Y
ou

 m
ay

 w
an

t t
o 

em
ph

as
iz

e 
th

e 
m

es
sa

ge
 th

at
 w

e 
ar

e 
ta

lk
in

g

ab
ou

t t
ea

ch
in

g 
W

IT
H

 th
e 

te
st

, r
at

he
r 

th
an

 te
ac

hi
ng

 T
O

 th
e

te
st

.

B
LM

-2
1

D
is

pl
ay

 th
e 

sa
m

pl
e 

ite
m

an
d 

re
fe

r 
pa

rt
ic

ip
an

ts
 to

th
e 

st
ud

en
t l

ea
rn

in
g

ex
pe

ri
en

ce
s 

th
ey

 id
en

tif
ie

d.

L
ab

el
 a

 c
ha

rt
 I

ns
tr

uc
tio

na
l

Pr
ac

tic
es

 f
or

 r
ec

or
di

ng

w
ho

le
 g

ro
up

 r
es

po
ns

es
.

Po
st

 th
is

 c
ha

rt
 to

 th
e 

ri
gh

t o
f 

th
e 

L
ea

rn
in

g 
E

xp
er

ie
nc

es
 c

ha
rt

.

G
en

er
at

e 
a 

fe
w

 s
pe

ci
fi

c 
id

ea
s 

fo
r 

H
O

W
 s

tu
de

nt
 le

ar
ni

ng

ex
pe

ri
en

ce
s 

sh
ou

ld
 b

e 
ca

rr
ie

d 
ou

t.

11
4

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t

B
y 

id
en

tif
yi

ng
 th

e 
re

qu
ire

d 
le

ar
ni

ng
 e

xp
er

ie
nc

es
 a

nd
 p

la
nn

in
g

in
st

ru
ct

io
n 

to
 a

ss
ur

e 
th

at
 e

ac
h 

st
ud

en
t h

as
 a

de
qu

at
e 

op
po

rt
u-

ni
tie

s 
to

 le
ar

n,
 w

e 
he

lp
 a

lig
n 

th
e 

de
liv

er
ed

 c
ur

ric
ul

um
 w

ith

th
e 

ac
hi

ev
ed

 a
nd

 th
e 

in
te

nd
ed

 c
ur

ric
ul

a.

In
 th

is
 w

ay
 w

e 
ad

dr
es

s 
th

e 
G

ui
di

ng
 Q

ue
st

io
n:

 H
ow

 d
o 

w
e 

lin
k

th
e 

as
se

ss
m

en
t t

o
in

st
ru

ct
io

n?

Le
t's

 r
ev

is
it 

th
e 

ite
m

. T
hi

nk
 a

bo
ut

 th
e 

st
ud

en
t l

ea
rn

in
g

ex
pe

rie
nc

es
 w

e 
id

en
tif

ie
d.

 N
ow

 th
in

k 
ab

ou
t H

O
W

 w
e

pr
ov

id
e 

th
es

e 
le

ar
ni

ng
 e

xp
er

ie
nc

es
.

W
ha

t i
ns

tr
uc

tio
na

l p
ra

ct
ic

es
m

at
er

ia
ls

, m
et

ho
ds

, o
r

ac
tiv

iti
es

co
ul

d 
w

e 
us

e 
to

 p
ro

vi
de

 th
es

e 
le

ar
ni

ng

ex
pe

rie
nc

es
?

B
E

ST
 C

O
PY

A
V

A
IL

A
B

L
E

11
5

M
od

ul
e 

T
hr

ee
3-

15



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

S
A

M
P

LE
 R

E
S

P
O

N
S

E
S

 F
O

R
G

E
O

M
E

T
R

IC
 T

H
IN

K
IN

G
 IT

E
M

3:
A

LG
E

B
R

A
IC

 T
H

IN
K

IN
G

 IT
E

M
16

:

St
ud

en
ts

 f
in

d 
th

e 
m

ea
su

re
 o

f 
a 

th
ir

d 
an

gl
e 

in
 a

 v
ar

ie
ty

 o
f 

tr
ia

ng
le

s 
(v

ie
w

ed
St

ud
en

ts
 e

xt
en

d 
pa

tte
rn

s 
be

yo
nd

 c
on

cr
et

e 
re

pr
es

en
ta

tio
ns

.
fr

om
 n

on
ty

pi
ca

l o
ri

en
ta

tio
ns

) 
w

he
n 

tw
o 

an
gl

e 
m

ea
su

re
m

en
ts

 a
re

 g
iv

en
.

U
si

ng
 m

an
ip

ul
at

iv
es

, s
tu

de
nt

s 
bu

ild
 m

od
el

s 
of

 v
ar

io
us

 g
ro

w
th

 p
at

te
rn

s.

U
si

ng
 c

on
cr

et
e 

(e
.g

., 
pa

tte
rn

 b
lo

ck
s)

 a
nd

 r
ep

re
se

nt
at

io
na

l m
od

el
s 

(e
.g

., 
do

t

pa
pe

r)
, s

tu
de

nt
s 

pr
ac

tic
e 

tr
an

sf
or

m
at

io
ns

 w
ith

 a
 v

ar
ie

ty
 o

f 
sh

ap
es

 b
y

tr
an

sl
at

in
g,

 r
ot

at
in

g,
 r

ef
le

ct
in

g 
an

d 
sl

id
in

g 
th

e 
sh

ap
es

.

Su
m

m
ar

iz
e 

re
sp

on
se

s.

Y
ou

 m
ay

 w
an

t t
o 

re
la

te
 th

es
e 

id
ea

s 
to

 y
ou

r 
ow

n 
cu

rr
ic

ul
ar

m
at

er
ia

ls
.

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t

B
y 

th
in

ki
ng

 in
 m

or
e 

de
ta

il 
ab

ou
t h

ow
 w

e 
pr

ov
id

e 
th

e 
de

si
re

d

st
ud

en
t e

xp
er

ie
nc

es
, w

e 
cr

ea
te

 a
 b

et
te

r 
pi

ct
ur

e 
of

 w
ha

t n
ee

ds

to
 h

ap
pe

n 
in

 o
ur

 c
la

ss
ro

om
s 

an
d 

w
e 

ca
n 

be
gi

n 
to

 d
ev

el
op

 a

ric
he

r 
de

sc
rip

tio
n 

fo
r 

ou
r 

in
st

ru
ct

io
na

l p
ro

gr
am

.

11
7

M
od

ul
e 

T
hr

ee
 3

-1
6



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

E
s

H
O

W
 D

O
 W

E
 L

IN
K

 T
H

E
 A

S
S

E
S

S
M

E
N

T
 T

O
 IN

S
T

R
U

C
T

IO
N

?
P

ar
t 2

U
S

IN
G

 T
H

E
 P

R
O

C
E

S
S

(4
0-

45
 M

IN
U

T
E

S
)

B
LM

-3
3 0

D
is

pl
ay

 th
e 

in
st

ru
ct

io
ns

 (
B

L
M

-3
3)

.

H
av

e 
pa

rt
ic

ip
an

ts
 w

or
k 

in
 s

m
al

l g
ro

up
s 

an
d

as
si

gn
 o

ne
 it

em
 f

ro
m

 th
e 

or
ig

in
al

 s
et

 (
no

t

in
cl

ud
in

g 
th

e 
sa

m
pl

e 
ite

m
) 

to
 e

ac
h 

gr
ou

p.

A
llo

w
 2

0-
25

 m
in

ut
es

 f
or

 g
ro

up
s 

to
 g

en
er

at
e

L
ea

rn
in

g 
E

xp
er

ie
nc

es
 a

nd
 a

t l
ea

st
 tw

o

ex
am

pl
es

 o
f 

In
st

ru
ct

io
na

l P
ra

ct
ic

es

fo
r 

th
ei

r 
as

si
gn

ed
 it

em
.

T
he

se
 s

ho
ul

d 
be

 r
ec

or
de

d 
on

 c
ha

rt
 p

ap
er

 a
nd

 p
os

te
d.

 I
f 

m
or

e

th
an

 o
ne

 g
ro

up
 w

or
ke

d 
on

 th
e 

sa
m

e 
ite

m
, c

lu
st

er
 th

ei
r 

po
st

er
s.

A
llo

w
 1

5 
m

in
ut

es
 f

or
 g

ro
up

s 
to

 s
ha

re
 th

ei
r 

w
or

k.
 T

o 
fa

ci
lit

at
e

ve
rb

al
 p

re
se

nt
at

io
ns

, g
at

he
r 

pa
rt

ic
ip

an
ts

 to
 th

e 
ar

ea
 w

he
re

ch
ar

ts
 a

re
 p

os
te

d.

11
8

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t

W
or

k 
in

 s
m

al
l g

ro
up

s 
an

d 
an

al
yz

e 
on

e 
of

 th
e 

ite
m

s.

S
ha

re
 y

ou
r 

id
ea

s 
ab

ou
t t

he
 m

at
he

m
at

ic
s 

co
nt

en
t

ad
dr

es
se

d 
by

 th
e 

ite
m

.

G
en

er
at

e 
a 

lis
t o

f L
ea

rn
in

g 
E

xp
er

ie
nc

es
 s

tu
de

nt
s 

sh
ou

ld
ha

ve
 in

 o
rd

er
 to

 d
em

on
st

ra
te

 w
ha

t t
he

y 
kn

ow
 a

nd
 a

re
ab

le
 to

 d
o 

in
 r

el
at

io
n 

to
 th

e 
co

nt
en

t.

D
es

cr
ib

e 
tw

o 
In

st
ru

ct
io

na
l P

ra
ct

ic
es

 (
in

cl
ud

in
g 

m
at

er
i-

al
s,

 a
ct

iv
iti

es
, m

et
ho

ds
) 

th
at

 w
ou

ld
 b

es
t s

up
po

rt
 th

e

re
qu

ire
d 

le
ar

ni
ng

 e
xp

er
ie

nc
es

 fo
r 

al
l s

tu
de

nt
s.

R
ec

or
d 

yo
ur

 w
or

k 
on

 c
ha

rt
 p

ap
er

 a
nd

 th
en

 p
os

t y
ou

r

ch
ar

t.

Le
t's

 lo
ok

 a
t w

ha
t y

ou
 h

av
e 

po
st

ed
: W

ha
t d

o 
yo

u 
no

tic
e?

11
9

M
od

ul
e 

T
hr

ee
 3

-1
7



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

E
O

R
G

A
N

IZ
IN

G
 A

N
D

 S
U

M
M

A
R

IZ
IN

G
(1

5 
M

IN
U

T
E

S
)

B
LM

-1
4

D
is

pl
ay

B
LM

-1
 4

,
po

si
ng

 th
e 

qu
es

tio
ns

C
on

si
de

r 
ev

er
yt

hi
ng

 w
e 

w
an

t s
tu

de
nt

s 
to

 k
no

w
 a

nd
 a

ll 
of

 th
e

=
11

=
=

i1
11

11
rh

et
or

ic
al

ly
:

re
la

te
d 

le
ar

ni
ng

 e
xp

er
ie

nc
es

 th
ey

 n
ee

d 
to

 s
uc

ce
ss

fu
lly

 m
ee

t
--

--

o 
C

an
 a

ll 
of

 th
is

 ta
ke

 p
la

ce
 in

 th
e 

8t
h 

gr
ad

e?
th

e 
st

an
da

rd
 b

y 
th

e 
en

d 
of

 th
e 

ei
gh

th
 g

ra
de

.

c,
 W

ha
t c

an
 b

e 
ac

co
m

pl
is

he
d 

pr
io

r 
to

 8
th

gr
ad

e?

: W
ha

t s
ho

ul
d 

th
is

 p
la

n 
lo

ok
 li

ke
 a

t v
ar

io
us

gr
ad

es
?

B
LM

-3
4

C
om

pl
et

in
g 

th
e 

W
or

ks
he

et
 s

er
ve

s 
to

re
in

fo
rc

e 
an

d 
re

vi
ew

 th
e 

St
an

da
rd

sb
as

ed

In
st

ru
ct

io
na

l P
la

nn
in

g 
Pr

oc
es

s.
 U

se
 th

e

In
st

ru
ct

io
na

l P
la

nn
in

g 
Pr

oc
es

s 
W

or
ks

he
et

tr
an

sp
ar

en
cy

(B
LM

-3
4)

to
 o

rg
an

iz
e 

an
d

su
m

m
ar

iz
e 

th
e 

po
st

ed
 p

ro
du

ct
s.

 Y
ou

 m
ay

w
is

h 
to

 h
av

e 
a 

vo
lu

nt
ee

r 
re

co
rd

 o
n 

th
e 

ov
er

he
ad

 w
or

ks
he

et

tr
an

sp
ar

en
ci

es
 w

hi
le

 y
ou

 f
ac

ili
ta

te
 th

e 
up

co
m

in
g 

di
sc

us
si

on
.

B
eg

in
 th

e 
w

or
ks

he
et

 b
y 

w
ri

tin
g 

in
 th

e 
tit

le
 o

f 
th

e 
St

an
da

rd
 a

nd

th
e 

se
t o

f 
as

se
ss

m
en

t i
te

m
s.

12
0

II)
Le

ar
ni

ng
 fr

om
 A

ss
es

sm
en

t /
 F

ac
ili

ta
to

r 
N

ot
es

 a
nd

 S
cr

ip
t

W
e 

ca
n 

us
e 

th
is

 In
st

ru
ct

io
na

l P
la

nn
in

g 
P

ro
ce

ss
 W

or
ks

he
et

 to

be
gi

n 
to

 o
rg

an
iz

e 
an

d 
ca

pt
ur

e 
th

e 
re

qu
ire

d 
le

ar
ni

ng
 e

xp
er

ie
nc

es

an
d 

re
la

te
d 

in
st

ru
ct

io
na

l p
ra

ct
ic

es
 fo

r 
th

e 
st

an
da

rd
.

F
irs

t, 
w

e 
re

co
rd

 th
e 

id
en

tif
ie

d 
st

an
da

rd
 a

nd
 th

e 
re

la
te

d

as
se

ss
m

en
t i

te
m

s 
al

ig
n 

to
 th

e 
st

an
da

rd
.

12
1

M
od

ul
e 

T
hr

ee
 3

-1
8



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

R
ef

er
 to

 a
ll 

th
e 

po
st

ed
 L

ea
rn

in
g 

E
xp

er
ie

nc
es

 a
nd

 a
sk

pa
rt

ic
ip

an
ts

 to
 d

ec
id

e 
w

hi
ch

 th
ey

 c
on

si
de

r 
ke

y 
el

em
en

ts
 f

or

m
ee

tin
g 

th
e 

sp
ec

if
ie

d 
st

an
da

rd
. R

ec
or

d 
th

es
e 

on
 th

e 
w

or
ks

he
et

.

R
ef

er
 to

 th
e 

po
st

ed
 I

ns
tr

uc
tio

na
l P

ra
ct

ic
es

. A
sk

 p
ar

tic
ip

an
ts

 to

id
en

tif
y 

w
hi

ch
 th

ey
 c

on
si

de
r 

to
 b

e 
cr

uc
ia

l f
or

 m
ee

tin
g 

st
ud

en
t

ne
ed

s.
 R

ec
or

d 
th

es
e 

on
 th

e 
w

or
ks

he
et

 tr
an

sp
ar

en
cy

.

A
s 

tim
e 

pe
rm

its
, d

is
cu

ss
 w

ha
t d

at
a 

yo
u 

m
ig

ht
 c

ol
le

ct
 in

 o
rd

er

to
 c

om
pl

et
e 

on
e 

cy
cl

e 
of

 th
is

 I
ns

tr
uc

tio
na

l P
la

nn
in

g 
Pr

oc
es

s 
fo

r

st
an

da
rd

sb
as

ed
 p

ra
ct

ic
e.

 P
ro

m
pt

 p
ar

tic
ip

an
ts

 to
 c

on
si

de
r 

m
ul

-
tip

le
 m

ea
su

re
s 

(e
.g

., 
ob

se
rv

at
io

ns
, s

tu
de

nt
 in

te
rv

ie
w

s,
 p

ro
je

ct
s)

.

W
ha

t y
ou

 d
o 

ne
xt

 w
ill

 v
ar

y,
 d

ep
en

di
ng

 u
po

n 
ho

w
 th

is
 s

es
si

on

fi
ts

 in
to

 a
 p

os
si

bl
e 

se
ri

es
, o

r 
th

e 
le

ng
th

 o
f 

tim
e 

yo
u 

ha
ve

al
lo

tte
d 

fo
r 

th
is

 s
es

si
on

.

Fo
r 

ad
di

tio
na

l E
xt

en
si

on
 a

nd
 E

xp
an

si
on

 id
ea

s 
re

fe
r 

to
 th

e

Fa
ci

lit
at

or
 S

up
po

rt
 s

ec
tio

n.

12
2 Le

ar
ni

ng
 fr

om
 A

ss
es

sm
en

t /
 F

ac
ili

ta
to

r 
N

ot
es

 a
nd

 S
cr

ip
t

N
ex

t, 
le

t's
 c

on
si

de
r 

a 
fe

w
 o

f t
he

 L
ea

rn
in

g 
E

xp
er

ie
nc

es
 th

at
 a

re

m
os

t r
el

ev
an

t f
or

 p
re

pa
rin

g 
st

ud
en

ts
 to

 m
ee

t t
hi

s 
st

an
da

rd
 a

nd

su
cc

ee
d 

on
 a

ss
es

sm
en

t i
te

m
s 

lik
e 

th
es

e?

W
hi

ch
 In

st
ru

ct
io

na
l P

ra
ct

ic
es

 d
o 

w
e 

co
ns

id
er

 m
os

t l
ik

el
y

to
 p

re
pa

re
 s

tu
de

nt
s 

to
 m

ee
t t

hi
s 

st
an

da
rd

 a
nd

 s
up

po
rt

 th
e

id
en

tif
ie

d 
le

ar
ni

ng
 e

xp
er

ie
nc

es
?

W
ha

t t
yp

es
 o

f a
ss

es
sm

en
t d

at
a 

w
ou

ld
 p

ro
vi

de
 fe

ed
ba

ck
 s

o 
th

at

w
e 

kn
ow

 w
ha

t o
ur

 n
ex

t s
te

ps
 s

ho
ul

d 
be

?

O
nc

e 
al

l o
f t

he
 p

er
tin

en
t i

nf
or

m
at

io
n 

fo
r 

a 
st

an
da

rd
 is

ca
pt

ur
ed

, w
e 

ca
n 

de
ci

de
 h

ow
 b

es
t t

o 
se

qu
en

ce
 th

e 
in

st
ru

c-

tio
na

l p
ra

ct
ic

es
.

1_
23

M
od

ul
e 

T
hr

ee
3-

19



M
A

T
E

R
IA

LS
 A

N
D

 N
O

T
E

S
S

A
M

P
LE

 S
C

R
IP

T

G
, R

E
T

R
A

C
IN

G
 O

U
R

 S
T

E
P

S
(3

 M
IN

U
T

E
S

)

B
LM

-5
D

is
pl

ay
B

LM
-5

.
In

di
ca

te
 th

e 
in

te
ra

ct
io

n 
of

th
e 

th
re

e 
co

m
po

ne
nt

s 
on

 th
e 

m
od

el
.

Pa
rt

ic
ip

an
ts

 s
ho

ul
d 

un
de

rs
ta

nd
 th

at
 te

ac
hi

ng

to
 th

e 
st

an
da

rd
s 

do
es

n'
t m

ea
n 

st
ar

tin
g 

fr
om

sc
ra

tc
h.

 I
f 

st
an

da
rd

s 
an

d 
as

se
ss

m
en

t a
re

al
ig

ne
d,

 te
ac

he
rs

 c
an

 f
oc

us
 o

n 
w

ha
t s

pe
ci

fi
c

in
st

ru
ct

io
na

l p
ra

ct
ic

es
 w

ill
 p

ro
vi

de
 s

tu
de

nt
s 

th
e 

le
ar

ni
ng

 e
xp

er
i-

en
ce

s 
ne

ce
ss

ar
y 

fo
r 

m
ee

tin
g 

th
e 

st
an

da
rd

s.

H
. R

E
F

LE
C

T
IO

N
(1

0 
M

IN
U

T
E

S
)

B
LM

-1
5

am
., 

I m
ut

lin
In

g 
*e

a
W

re
nn

* 
b

Fo
r 

fe
ed

ba
ck

 p
ur

po
se

s,
 a

sk
 o

ne
 o

r 
m

or
e

re
fl

ec
tio

n 
qu

es
tio

ns
, s

uc
h 

as
 th

os
e 

pr
ov

id
ed

on
B

LM
-1

5.
 A

llo
w

 p
ar

tic
ip

an
ts

 a
 f

ew
 m

in
-

ut
es

 to
 jo

t d
ow

n 
th

ei
r 

re
sp

on
se

s.
 C

on
cl

ud
e

w
ith

 g
ro

up
 s

ha
ri

ng
 a

nd
 a

 d
is

cu
ss

io
n 

of

"n
ex

t s
te

ps
."

 T
hi

s 
co

ul
d 

le
ad

 to
 a

ct
io

n 
pl

an
s

fo
r 

in
di

vi
du

al
s,

 a
s 

w
el

l a
s 

fo
r 

th
e

gr
ou

p 
as

 a

w
ho

le
.

12
4

Le
ar

ni
ng

 fr
om

 A
ss

es
sm

en
t /

 F
ac

ili
ta

to
r 

N
ot

es
 a

nd
 S

cr
ip

t

U
si

ng
 a

 s
ta

nd
ar

ds
ba

se
d 

in
st

ru
ct

io
na

l p
la

nn
in

g 
pr

oc
es

s,
 w

e

le
ar

n 
th

at
 a

na
ly

zi
ng

 a
ss

es
sm

en
t i

te
m

s 
ca

n 
ac

tu
al

ly
 e

nh
an

ce

ou
r 

in
st

ru
ct

io
na

l p
ro

gr
am

 a
nd

 h
el

p 
en

su
re

 th
at

 a
ll 

th
e 

co
m

po
-

ne
nt

s 
ar

e 
al

ig
ne

d.

N
ow

 th
at

 y
ou

 h
av

e 
be

en
 p

ar
t o

f t
hi

s 
pr

oc
es

s,
 ta

ke
 a

 fe
w

m
om

en
ts

 to
 th

in
k 

ab
ou

t y
ou

r 
re

sp
on

se
s 

to
 th

e 
fo

llo
w

in
g

pr
om

pt
(s

).

c 
S

om
et

hi
ng

 I 
am

 th
in

ki
ng

 a
bo

ut
 d

iff
er

en
tly

 is
...

c 
B

ec
au

se
 o

f w
ha

t I
 le

ar
ne

d 
to

da
y,

 s
om

et
hi

ng
 I 

w
ill

do
 d

iff
er

en
tly

 is
...

12
5

M
od

ul
e 

T
hr

ee
 3

-2
0



SAMPLE RESPONSES FOR GEOMETRIC THINKING ITEM ANALYSES

ITEM #
WHAT MATHEMATICAL CONTENT
(VOCABULARY AND CONCEPTS)

DOES THE ITEM ADDRESS?

WHAT LEARNING EXPERIENCES SHOULD STUDENTS HAVE

WITH THE CONTENT?

0 congruent
corresponding parts
notation
sum of angles in a triangle = 180°
transformations/translation/ rotation

..o identifying corresponding parts in
transformed/translated figures

G identifying translations/rotations of various
shapes, especially triangles

o finding measure of third angle in a triangle
when two angle measures are given

0 similar triangles
notation
corresponding parts
proportion

o identifying corresponding sides of similar
figures, especially triangles

o setting up and solving proportions

0 notation
overlapping angles
arithmetic
angle measure

.c identifying angles from notation
o labeling figures
o finding measures of overlapping angles

..o reading diagrams

0 notation
concept of area; area of square, area of rectangle
"equal size"
square numbers

c working backwards
.o solving multistep problems
c using area and perimeter in same problem

unit analysis and notation

SAMPLE RESPONSES FOR ALGEBRAIC THINKING ITEM ANALYSES

ITEM # WHAT MATHEMATICAL CONTENT

(VOCABULARY AND CONCEPTS)
DOES THE ITEM ADDRESS?

WHAT LEARNING EXPERIENCES SHOULD STUDENTS HAVE

WITH THE CONTENT?

0 ordered pairs
slope
plotting points
point-slope formula
Cartesian coordinate system

plotting points on a graph
.> using rulers
G finding slopes

0 numerical patterns
functions
relations

G using patterns to solve problems
c. represent relationships in a table
4> working backwards

0 rational numbers (fractions)
subtraction
proportional change

(> writing equations
..o using variables
eo drawing visual representations

0 vocabulary: sequence, congruent, similar
patterns
square numbers

using patterns to solve problems
creating and generalizing numeric and
visual patterns

"") using tables
c squaring numbers, finding roots
D selecting relevant data or ignoring extraneous

data

Learning from Assessment / Sample Responses
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FACILITATOR SUPPORT: PLANNING TOOLS

2
rn

Meeting District Needs with LfA Materials

As a professional development provider, your work serves at least two major purposes: to

promote organizational change, and to improve and enhance individual teacher practice.

The Learning from Assessment modules are intended to be a resource as you work with

groups of teachers over a period of time to build new knowledge and skills that can be

translated into practice.

LfA materials can be used to support your responsibilities in promoting organizational

change in the following ways:

c Orientation to local content standards: Facilitate an understanding of standards

and how they can be translated into practice for teachers new to the district

or for all teachers when the standards are initially adopted.

(> Development of district assessments: Correlate the district standards and

assessment in a matrix to discover gaps and overlaps.

: Curriculum articulation: Determine curriculum content at selected grade levels

aligned with standards and accompanied by appropriate assessments.

, Design of replacement units or new courses: Identify appropriate standards,

develop the assessments, and create an instructional plan (strategies and

materials).

When your goal as a professional developer is improving and enhancing individual teacher

practice, the LfA materials can support your efforts to:

c Assist in selection or design of classroom assessment tools aligned with

instruction as well as with local standards.

4:. Modify teachers' instructional practices, including assessment approaches.
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Basic sessions are expressly designed for twohour time frames to encourage use by

sitebased groups of teachers who may schedule sessions after school hours. Although each

basic module can serve as a standalone session, the entire package is designed as part of a

longterm professional development effort.

Creating an LfA Action Plan

Respond to the questions in this SelfAssessment Guide to help you decide how to use the

LfA materials to meet your goals and the needs of your participants.

SELFASSESSMENT GUIDE

Before deciding exactly how you want to use the LfA materials, take a few minutes to answer the following questions:

What are my goals for working with the group?

Understanding and implementation of standards

Articulation within the mathematics curriculum

Development of curriculum materials, e.g., courses,
units

Development of assessment items

How would I describe the participants in terms of their
background and experience?

Are required to participate

Have volunteered to be in the group

Have worked together in the past

Have opportunities to meet and collaborate outside
of the formal sessions

Are new to teaching

Are new to teaching mathematics but experienced in
teaching

Are new to the district

Are unfamiliar with local standards

Have an awareness of the standards

Have spent time reviewing and discussing the
standards

What time structures are available to work with the group?

Short series of afterschool sessions

Longterm series of afterschool sessions

Several allday sessions, combined with
afterschool sessions

Series of allday sessions

Intensive series of consecutive, allday sessions

How will I know if I am reaching my goals and making an
impact?

Endofsession feedback forms

Endofsession reflection time

Individual participant action plans

Followup interviews with participants

Monitoring of participant action plans

Product development

Based on your responses, a specific action plan can help you tailor sessions to the needs of

the stakeholders with whom you work district level administrators, colleagues, teachers,

and site administrators while accomplishing your own goals. The action plan is a
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versatile tool to use in reviewing and organizing the results of needs assessments, designing

your next steps, and monitoring your own progress in reaching goals.

If you are unfamiliar with action plans, we have shown a sample action plan form below

to help you design and implement your professional development strategies and activities.

You may supply participants with a similar form as an additional resource to be used in

developing group action plans around specific objectives.

SAMPLE ACTION PLAN

Goal (Intended)
What major goal or objective would you like to reach? This could
be a broad goal, a specific activity, or action that you would like
to accomplish. Use your needs assessment results or a list of
important questions to help you describe each major goal. Use a
separate form for each goal.

Evidence of Success (Achieved)

How will you know if you are reaching your goal and/or making
progress? What will it mean for the professional development
experiences to be successful? What does it mean if participants
show progress?

Staff Initiative

Is this work part of a special program, project, or department
effort? Describe the organizational support in working towards
this goal.

When? What? How? Who? How Well? (Delivered)

Who will be responsible for what task? When will it be done?
How will it be reviewed? revised? used?... Describe actions (the
WHATs) that will help you reach your goal. For each action, spec-
ify: HOW it will take place; WHO will take responsibility; WHEN
it will be done; and any criteria for HOW WELL it should be
done. Be sure to include reviews of progress in the list of WHATs.

Reflections on Action

Once some of your actions are underway, evaluate your progress
and determine if it's time for a midcourse correction and replan-
ning. Don't forget to document your progress.

ACTION PLAN

GOAL:

EVIDENCE OF SUCCESS

STAFF INITIATIVE

WHEN? WHAT? HOW? WHO? HOW WELL?

REFLECTIONS ON ACTION

From. National Staff Development Council, School Team Innovator, February 1997, p 3.

Analyzing your collection of action plans can help you determine whether or not you are

addressing all of the important goals or needs of your stakeholders. This analysis can also

be valuable in documenting your own progress and accomplishments. You may wish to

adapt the matrixmapping tool in the second LfA module, Collecting Standardsbased

Evidence, to display the methods used to meet your professional development goals. This

format is useful for generating reports that show gaps and overlaps in addressing goals,

time lines, accomplishments, and impact.
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In the following table, the first column, Standards/Goals, is intended to show your goals

or objectives for planned staff development activities. These may be stated as part of a

vision or mission, or may be key outcomes for which you are responsible (e.g., all teachers

understand the state standards; new math curriculum is implemented and articulated

across the grades; assessment is integrated with instruction; assessment and instruction

align with standards).

SAMPLE ACTION PLAN MATRIX

EVENTS/INITIATIVES
STANDARDS/GOALS Study Groups LfA Module 1 LfA Module 2 LfA Module 3 Case Discussion

Teachers understand
importance of alignment;.
of assessment with stan-
dards

Teachers familiar with-
district standards

10/16
Assessment readings

12/14
Review district
standards

11/14
Learn process

11/14 Awareness
12/15 Apply process
with district items
and standards

District and classroom 3/17 Follow-up
assessment accommo- issues of opportunity
date access and equity to learn,...
for all students

1/23 Focus creating
equitable and
accessible items

1/22 Equity case

The Events/Initiatives columns can be used to describe various professional development

strategies, scheduled workshops and conferences, or staff meetings. Likewise, these

columns could specify separate school or districtsponsored initiatives, such as

Eisenhowerfunded projects or programs, Family Math Nights, Saturday academies, or

PTSA events. Action plans and other supporting documents provide the details. The cells

within the matrix indicate dates and more specifics about the groups, responsible

individuals, and results. Mapping the details of your work plan can ensure that your

action plans adequately address intended goals.

Included in this Facilitator Support section are three sample scenarios for structuring the

use of Learning from Assessment materials. Refer to them as you develop your own action

plan (see page FS-9).
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Monitoring Progress and AszemIng Impact

The action planning process is similar

to the instructional planning process

introduced in Module 3, Planning

Instruction to Support Standards. A

goal or standard is identified and the

next step is to describe how you will

know if you have accomplished the

goal i.e., What is your assessment

plan? To help monitor your progress

and assess the impact of your work,

you will need to collect various pieces

of evidence throughout the

implementation of your action plan.

The data you collect can help you refine

your plans as well as validate your

efforts. Identifying the ways you will

collect evidence is part of the planning

process.

You will want to know what

participants have learned as well as

how effectively each session was

implemented. Consider collecting

evidence of what participants have

learned by posing reflective questions

There are five levels for gathering evaluation information

about professional development activities. These levels are

hierarchical in that "success at one level is usually necessary

for success at levels that follow."

1. Participants' reactions questionnaires that typically

provide rating scales or openended items allowing

comments about immediate experiences, including

logistics.

2. Participants' learning measures of knowledge, skills,

and perhaps new attitudes gained and unintended

!earnings; could be oral or written reflections, reactions

to scenarios; seek multiple measures based on learning

goals of the session.

3. Organizational support and change evidence that

focuses on organizational factors that support success,

such as whether or not resources were made available.

4. Participants' use of new knowledge and skills

measures such as observations and written personal

reflections that follow professional development

experiences over a period of time to determine levels

of use.

5. Student learning outcomes multiple measures (of

achievement, attitudes, skills and behaviors) that

indicate the impact of the professional development

experiences on students, keeping in mind potential

"unintended" consequences.

From: Guskey, Thomas "The Age of Our Accountability" Journal
of Staff Development, National Staff Development Council,
Volume 19, Number 4, Fall 1998.

at the end of each session. Frame the prompts around

your specific goals and/or ask what participants thought was the BIG IDEA of the session.

During field testing of these materials, we learned a great deal about teachers' new insights

through oral as well as written feedback. You may want to include some of these prompts

in your own feedback instruments:

c What was the most useful or meaningful thing you learned?

0- What question(s) remain uppermost in your mind as the session ended?

131
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What do you think was the BIG IDEA of today's session?

, How will you use what you learned?

Also, consider aligning the first few items of your evaluation form with the purposes or

goals of the session. Participant ratings of how well goals were met will provide feedback

useful in planning future activities.

For example, the purpose of Module 1,

Aligning Assessment to Standards, is that

participants will:

c become familiar with standards;

c discuss interpretation of standards;

G develop a "critical eye" for selecting

assessment items; and

c learn how to align assessment with

standards.

Your evaluation form might include items such as these:

This Uri session has four goals. Using a rating scale of 1 to 5, with 1 representing

not very successful to 5 representing extremely successful, please rate and

comment on our level of success in reaching each of the goals.

not very
successful

moderately
successful

extremely
successful

1. BECOMING FAMILIAR WITH

STANDARDS.

Comments:

1 2 3 4 5

2. DISCUSSING INTERPRETATIONS OF

STANDARDS.

Comments:

1 2 3 4 5

3. DEVELOPING A "CRITICAL EYE" FOR

SELECTING ASSESSMENT ITEMS:

Comments:

1 2 3 4 5

4. LEARNING A PROCESS OF ALIGNING

ASSESSMENT TO STANDARDS.

Comments:

1 2 3 4 5

As evidence of your progress and/or impact, you need to do more than collect structured

workshop evaluations. Record the information you collect on how participants plan to

use their new knowledge. Follow up, and find out what they actually do after the

sessions, what the results were, and what barriers they encountered. This research can

tell you how effective the session was and identify new elements to add in the future.

At the end of the sessions, or series, devote time to action planning. During this time,

participants can work together to create a group as well as an individual plan. The group

action plan can then serve as an ongoing part of future sessions, as you review what has

been done and what still needs to be accomplished.

1 3 2
BEST COPY AVAILABLE



FACILITATOR SUPPORT: PLANNING TOOLS

Extensions and Expansions

Suggested variations can be used to develop each module beyond a basic twohour session.

These variations can be incorporated to create a variety of sequences for a professional

development series focused on mathematics assessment.

EXTENDING AND EXPANDING MODULE 1 ALIGNING ASSESSMENT TO STANDARDS

Plan sessions in which participants:

Apply the process using your local state or district standards.

Revisit the process with additional assessment items.

Discuss the many interpretations of standards and the variety of ways the standards

are reflected in individual classrooms.

Examine the articulation of one aspect of the mathematics curriculum (e.g.,

algebraic thinking) within, as well as across, grade levels.

Use the first part of the PBS Math line® video Hop To It! to help illustrate:

G What mathematical thinking would our students use on the

assessment? and

c Are we assessing what we think we are assessing?

PBS Math line

Build upon the Module 1 responses that identify requisite student mathematical knowledge

and learning experiences to explore questions such as:

What instructional strategies are we currently using to provide these experiences?

How can we best provide the identified student learning experiences?

What should we teach, how should we teach it and when?

I 3 3
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EXTENDING AND EXPANDING MODULE 2 COLLECTING STANDARDS-BASED EVIDENCE

After participants have identified the five assessment items to be used in the hypothetical

school district example, utilize the analytical tools in Module 1 to tightly align the five

selected items to the Standard.

Discuss methods other than testing that can be used to collect standardsbased evidence

about student understanding and competency. Describe how these methods map on to the

Standards/Assessment Matrix.

Use the Standards/Assessment Matrix format for analyzing how well curriculum materials,

classroom projects, or extended activities map on to the Standards.

Expand the Standards/Assessment Matrix vertically to include additional Standards and

repeat the analysis of assessment items, curriculum materials, classroom projects, or

extended activities.

EXTENDING AND EXPANDING MODULE 3 PLANNING INSTRUCTION TO SUPPORT STANDARDS

Build upon group discussions to:

Share methods and materials currently being used to support identified learning

experiences;

Create sequences of lessons that support identified learning experiences and

operationalize the instructional plan created by the group; and

Examine the articulation of content and instructional strategies across grade levels

as they relate to the specific standard and the related student learning experiences.

Incorporate the Hop To It! video produced by PBS Math line®. (If you used

the first segment of the video with Module 1, show part two to illustrate

how to link assessment to instruction.)
PBS Math line'

Repeat the crossmapping process with multiple Standards as a way to develop

replacement units that are Standardsbased.
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Sample Sequences for Using LfA Materials

There are many ways to sequence LfA activities. To develop your plan, consider your
goals, the amount of time you have available, the length of the series, and the composition
of the group. Shown here are three sample sequences, which include Supplementary

Activities.

Sig pVe Sequence '1

GOAL: LEARNING THE LfA PROCESSES TO DEVELOP SKILLS IN
ALIGNING ASSESSMENT AND INSTRUCTION TO STANDARDS

64" 4HOUR SESSION

Magnetic Words warmup
Altered Assessments
Module 1: Aligning Assessment to Standards

learn process for alignment

00 2HOUR SESSION

Module 2: Collecting Standardsbased
Evidence

build a matrix and select specific
assessment items

00 2HOUR SESSION

Use processes from Module 1 to align the
items selected in Module 2 with the standard

so. 2HOUR SESSION

Module 3: Planning Instruction to Support
Standards

use newly aligned assessment items;
identify required student learning experi-
ences and related instructional strategies to
create a plan

Option: Repeat series with local standards and
assessment items.

Sample Sequence 2

GOAL: LINKING ASSESSMENT TO STUDENT

THINKING AND INSTRUCTION

00 1/2DAY SESSION

Magnetic Words warmup
Module 1: Aligning Assessment to Standards

learn the tools
show segment one of Hop To It! video

c. 1/2DAY SESSION

Module 2: Collecting Standardsbased
Evidence

build a matrix and select specific
assessment items

Altered Assessments

c* 1/2DAY SESSION

Module 3: Planning Instruction to Support
Standards

create an instructional plan
show second segment of Hop To It! video
to support planning instruction
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Sample Sequence 3

GOAL: CREATING NEW CURRICULUM (COURSES OR UNITS) ALIGNED WITH LOCAL
STANDARDS OR BEGINNING ARTICULATION EFFORTS

00* 2-HOUR SESSION

Magnetic Words warmup
JigSaw with readings about assessment and standards
Introduce the alignment model and do the Examining Resources
to Support Alignment activity

00 2-HOUR SESSION

Module 1: Aligning Assessment to Standards

C 2-HOUR SESSION

Module 2: Collecting Standardsbased Evidence

C 2-HOUR SESSION

Local version of Module 2 with local standards and items; select items

00* 2-HOUR SESSION

Altered Assessments

examine selected items; modify for classroom use

oc. 2HOUR SESSION

Module 3: Planning Instruction to Support Standards
utilizing local standards with local aligned items, begin to identify required
student learning experiences and specific instructional practices

00 2-HOUR SESSION

Continue refining learning experiences and instruction (a big list) for middle school
mathematics

00 2-HOUR SESSION

Sharing of groups' work

.0 2-HOUR SESSION

Articulation emphasis: Learning Experiences and Instructional Strategies:
when to do what?

00 2-HOUR SESSION ,

Refining the middle school mathematics curriculum to meet standards
Plans for implementation
Needs assessment for making it happen
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Magnetic Words A 10-15 MINUTE WARM-UP ACTIVITY

Overview
Words carry different meanings and associations for every individual. To those

who work with students and teachers on a regular basis, terms related to

assessment certainly conjure up a variety of hopes and fears. In the following

"warmup" activity, each participant is encouraged to work within the group to

build a common vocabulary around key magnetic words related to the LfA

modules. As they discuss their reactions to and viewpoints toward the terms

Assessment, Curriculum, Instruction, Alignment and Accountability, the group

members also provide the facilitator with a way to assess their backgrounds and

experiences.

Purpose
a. To help both individuals and the group as a whole build a common vocabulary.

c To set the stage for the planned professional development session.

> To facilitate sharing of individual viewpoints toward education and

professional priorities.

Materials
"Table-tent" cards, each displaying a different magnetic word (1 per table of 4

to 6 people)

LfA Magnetic Words

Assessment, Curriculum, Instruction, Alignment, Accountability

Facilitator Notes
For this activity, participants are seated at tables.

1. Ask participants to introduce themselves to others at their table, and to discuss

what attracts or repels them about their magnetic word.

2. Quickly circulating around the room, have a spokesperson from each table

report to the whole group, summarizing their discussion related to the magnetic

word.

3. Use questioning techniques and rephrasing to connect the group responses

to the content and purpose of the Learning from Assessment module.
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Altered Assessments A 45-MINUTE "SPRINGBOARD" ACTIVITY

Overview

In this activity, participants review a variety of short, related assessment items

and analyze them as to the amount and type of information each might elicit

from students. By noting slight changes in context as well as content and the

way in which questions are asked, participants learn ways that tasks can be
modified to be more powerful.

Purpose

c To create dialogue around assessment as a "snapshot" of students' knowledge

and understandings from which we make inferences about what students

know and can do.

.4. To review a range of task types that highlight subtle characteristics that affect

their usefulness and appropriateness as assessment items.

When to Use

With Module 1, to examine various task formats and modifications that can

create more powerful assessment items, that will elicit desired outcomes and

better meet targeted Standards.

With Module 2, when the emphasis turns to collecting multiple measures repre-

senting a variety of item types, at various levels of difficulty.

During Module 3, to design tasks that provide powerful learning experiences

and embed assessment with instruction.

Materials
c Transparency of the Mathematics MultipleChoice Item

41. Handouts of the Altered Assessment Mathematics Tasks
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ALTERED ASSESSMENTS continued

Facilitator Notes

When introducing the activity, acknowledge that a fair amount of classroom

time involves preparing for and conducting largescale assessments. Although

knowing how to use the results of such assessments is critical, teachers can also

utilize the items themselves in ways that foster learning and understanding for

students. This session provides a way for students and teachers to learn from the

assessment.

1. Display the item transparency of a multiplechoice item that appeared on the

1992 National Assessment of Educational Progress (NAEP).

Discuss as a whole group: (Allow about 6-8 minutes.)

c- What mathematics would students need

in order to answer correctly?

c What would student answers whether

right, wrong, or simply an "I don't

know" tell about their understanding

of area and perimeter?

G Forty-five percent of U.S. 12th graders

correctly answered "A." What would

you do if these results were from your

class?

The perimeter of a square is
24 centimeters. What is the
area of that square?

A. 36 square cm
B. 48 square cm
C. 96 square cm
D. 576 square cm
E. I don't know.

Note that for the purposes of the NAEP assessment, which aims to generalize

results from a large number of items to an entire population, this item may have

provided satisfactory data. However, to meet the needs of a teacher seeking

information to help guide instruction, the item also provides learning opportuni-

ties for students as well as for the teacher.
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ALTERED ASSESSMENTS continued

2. Ask and discuss: How could you use this item "as is" or with minor modifica-

tions to learn more about what your students know and can do? (Allow about

5 minutes, including discussion.)

Possible responses: Present item "as is" and have students explain their choice and/or show

why their choice is correct in more than one way; present item without options and have stu-

dents show their work; change the numbers slightly so that fractional numbers are necessary.

If not mentioned by the group, note that one powerful suggestion is to present the

item "as is" and have students analyze each option, trying to explain the reasoning

of someone who might choose it. In this way, students investigate possible miscon-

ceptions that could lead to an incorrect solution, as well as reinforce the mathe-

matical thinking that leads to the correct solution.

3. Distribute the Altered Assessment Mathematics Tasks handout. Have participants

work with a partner or in small groups to analyze the tasks, identify the types of

information each might elicit from students, and create an altered task of their

own. (Allow about 20 minutes.)

The perimeter of a
square is 36 centimeters.

What is its area?

81 cm2
144 cm2

36 cm2

1296 cm2

What is the area of a
square that has

perimeter 36 cm?
Show how you know.

A rectangle has perimeter
36 cm. What could its area
be? Draw pictures to show

your thinking.

Draw or describe a shape
that has perimeter 36
units and covers the

greatest possible area.
How would you convince
a classmate it covers the

greatest
possible area?

As a whole group, share and discuss the findings. (Allow about 10 minutes.)

FS-14
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ALTERED ASSESSMENTS continued

4. Summarize the session. Depending upon the module this activity supplements, you

may close by posing "springboard" questions or thoughts for upcoming LfA

sessions.

For example, if participants are to adapt or adopt assessment tasks, remind them

that:

To determine what questions or tasks to ask of your students, ask yourself,

What do I want to know about my students' knowledge and understanding?

and What will I do with the results? Then, as you consider and create

possible tasks, ask Will the task(s) elicit useful responses so that I can assess

my students' knowledge and understanding? Just as instructional tasks

provide students with opportunities to learn, tasks used for assessment must

provide teachers with the opportunity to assess.

You may also close the session by reminding participants of the following:

Remember, with any one task, you create only a "snapshot" of a student's

knowledge and understandings. To get accurate pictures of your students,

you want the best snapshots possible and you need a large number and

variety of them.

The best of cameras with the best of lenses can take poor pictures if used

incorrectly. But a poor camera with a poor lens can rarely take a good

picture. Even if used with the best of intentions, poorly constructed or

inappropriate tasks can create false pictures of students' knowledge and

understanding. Choose your tools wisely and use them appropriately.
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MATHEMATICS MULTIPLE CHOICE ITEM TRANSPARENCY

Mathematics Multiple Choice Item

The perimeter of a square is
24 centimeters.

What is the area of that square?

A. 36 square cm

B. 48 square cm

C. 96 square cm

D. 576 square cm

E. I don't know.

SOURCE: National Center for Education Statistics, National Assessments of Educational Progress (NAEP), 1992
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ALTERED ASSESSMENTS MATHEMATICS TASK HANDOUT

Analyze each item. What information might the item elicit about a student's
knowledge and understanding?

The perimeter of a square
is 36 centimeters. What is

its area?

81 cm2

144 cm2

36 cm2

1296 cm2

What is the area of a
square that has

perimeter 36 cm?
Show how you know.

A rectangle has perimeter
36 cm. What could its

area be? Draw pictures to
show your thinking.

Draw or describe a shape
that has perimeter 36
units and covers the

greatest possible area.
How would you convince
a classmate it covers the

greatest
possible area?

BEST COPY AVAILABLE

Create an altered task of your own. What student information does it elicit?
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Examining Resources to Support Alignment
A 45-60 MINUTE ACTIVITY

Overview

In this activity, participants use the Alignment Model as an organizing structure to

examine three factors that influence how the alignment is accomplished. The factors

are: Support Structures, Critical Issues, and Sources & Resources. For each

curriculum component intended, delivered, and achieved participants identify

how the factors support or hinder their efforts to create an aligned system.

Purpose

To examine local policies, procedures, and resources relating to assessment,

standards, and curriculum.

*. To inform district staff (e.g., curriculum specialists, assessment specialists) of the

resources and support that teachers need in order to align the Intended,

Delivered, and Achieved curricula.

When to Use

This activity may be most valuable to teachers after they have worked with the

Alignment Model and thought about what their Intended, Delivered, and Achieved

curricula entail. It could become a concluding activity for any of the modules, but is

probably most useful at the end of Module 3.

Materials

G Posters of each of the Alignment Model components (Intended, Delivered, and

Achieved Curricula) on chart paper or poster board

3x5 Post -itTM` notes or index cards in three colors (one set of each color for every

group of 3-4 participants)

Sentence strips, three each, in colors matching Post itTM notes or index cards

c. Chart markers
c Tape
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EXAMINING RESOURCES TO SUPPORT ALIGNMENT continued

Preparation
Post the large shapes representing the components of the Alignment Model. Allow

plenty of wall space around each component for contributed responses.

Use sentence strips to create headings for each of the discussion topics (Support

Structures, Critical Issues, and Sources & Resources). Post these sets around each

component. (Note: Use other factors, as appropriate to your situation.)

Facilitator Notes

When introducing the activity, emphasize that many factors influence all aspects of

our curriculum. Refer to the Alignment Model with the three main components

Intended, Delivered and Achieved used in LfA modules. Note that this activity

involves identifying factors that can help us or hinder us in our alignment work.

Participants will identify the critical issues, and also look at the resources and

information that are available to support curriculum alignment. Be sure teachers

apply this exercise to their own classroom, school, and district.

See page FS-21 for possible participant responses.
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EXAMINING RESOURCES TO SUPPORT ALIGNMENT continued

1. Introduce the activity and refer to the suggested factors:

4) Support Structures (organizational)

c Critical Issues (including beliefs about issues)

c Sources & Resources (available and recommended)

Begin with Support Structures. Ask, What are some examples of district or school sup-

port for implementing the Intended curriculum?

Use Post -itTM notes (corresponding in color to the sentence strip for Support Structures) to

record participant responses, recording one idea per note. Place the responses beneath the

Support Structures strip. (See diagram on previous page.)

Possible responses: District or county workshop on newly adopted standards; Mentor teacher to help

me understand the Teacher's Guide to our adopted Math program; School grade-level meetings to

determine Course of Study.

2. Form small groups (3-4) to identify Support Structures for both the Delivered and

Achieved Curriculums. Ask participants to be as specific as possible. For example, if the

district conducts workshops on a specific topic, describe the content of the workshops.

Have groups use the same color cards for all Support Structures responses.

Have each group report out, avoiding repetition from other groups, and post their notes
by the appropriate component.

3. Continue working in small groups, using different color Post -itTM notes to record Critical

Issues and Sources & Resources.

4. As a whole group, discuss one factor at a time, avoiding repetition. For each curriculum

component, cluster the responses under the specified factor strip.

S. Summarize each factor, adding existing solutions, information about critical issues, addi-

tional resources available, and information about utilizing support structures.

6. Discuss possible next steps (e.g., resources, professional development possibilities,

allocation of funds for materials, potential networks). Create an Action Plan to provide
for participant needs.
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EXAMINING RESOURCES TO SUPPORT ALIGNMENT continued

Possible Responses to Examining Resources to Support Alignment:

INTENDED CURRICULUM

SUPPORT STRUCTURES

0-District/county workshops on
newly adopted standards.

0-Framework developed by the
District Curriculum Committee.

0-School grade-level meetings to
determine Course of Study.

0-Mentor Teacher to help me
understand the Teacher's Guide to
our adopted program.

CRITICAL ISSUES

0-Need staff development to
translate standards into
instruction.

0-The teachers at my school don't
agree on what the District
Framework means.

c25.. Parents don't understand that
curriculum has changed since they
were in school.

0-I've never seen a Standards
document!

SOURCES AND RESOURCES

0-National Standards documents,
District Standards document.

0-School Course of Study document.

0-Grade level benchmarks.

0-Professional educational
organization membership and
publications.

0-Web access to Standards and
State Department of Education
documents.

ACHIEVED CURRICULUM

SUPPORT STRUCTURES

0-District workshop on designing
assessment.

0-Unit assessments designed by
grade -level group.

a' Assessment specialist from local
university available for
consultation.

CRITICAL ISSUES

Need more information on the
standardized test.

0-How much class time can I justify
teaching kids how to take
standardized tests?

rz-Parents need information on how
to interpret test results.

SOURCES AND RESOURCES

0-End-of-unit assessments.

0-Standardized test results.

'FBi- weekly quizzes.

0-Student Portfolio ideas.

DELIVERED CURRICULUM

SUPPORT STRUCTURES

0-Grade-level team at school site to
share instructional strategies and
develop lessons.

0-Parents who use math in their jobs
speak to class about real world
applications and the importance of
learning math.

0-Mentor Teacher to observe my
class and make suggestions.

0-District Math Specialist provides
professional development on
adopted curriculum.

CRITICAL ISSUES

0-Our adopted mathematics
program doesn't include
Problem-Based Learning, yet
our District Framework
encourages it.

0-Need enough materials
(textbooks, manipulatives,
copier paper) for all students.

0-Each 7 grade teacher plans
his/her own syllabus we

need help aligning our classes!

SOURCES AND RESOURCES

0-Education Technology grant for
mathematics software.

0-Replacement units from State
Mathematics Council.

0-PBS Mathlinee Activities and
I istserve group.

0-Instructional video math series
on tape from District Resource
Center.
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FACILITATOR SUPPORT: SUPPLEMENTARY ACTIVITIES

Hop To It! Using the PBS Math line® Video

FS-22

PBS Mathline'

Overview of the Video Segments

Hop To It! is part of the PBS Mathline® Algebraic Thinking Math Project, and

can be used to enhance each of the LfA modules.'

In the first segment of this video, Ana England, a middle school math teacher

from Watsonville, CA, gives a modified version of a released eighthgrade math

item from TIMSS to her students. She conducts individual interviews with stu-

dents to determine their mathematical thinking and understanding (approxi-

mately 16 minutes).

In the second segment, Ana designs an activity based on the results of those

interviews, to provide additional practice in finding patterns and writing

mathematical rules (approximately 22 minutes).

Purpose

Students in the video are engaged with the same assessment item that is featured

in Module 1. Observing students at work, hearing them talk about their mathe-

matical thinking in relation to a familiar item, and seeing how the teacher uses

this information to plan instruction helps participants examine LfA Guiding

Questions:

"G What mathematical thinking would students use on the assessment?

Are we assessing what we think we are assessing?

4. How do we link the assessment to instruction?

When to Use

WITH MODULE 1

Using Segment 1 with Module 1

After participants have shared their strategies for solving Item 16, use segment 1

of the Hop To It! video to show how one teacher uses student interviews to gain

an understanding of students' mathematical thinking.

V
Hop To It! is part of the PBS Mathline® Algebraic Thinking Math Project (ATMP). Check the Selected References
section for more on the video series and ordering information.
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FACILITATOR SUPPORT: SUPPLEMENTARY ACTIVITIES

HOP TO IT! USING THE PBS MATHUNP VIDEO continued

1. To segue into the video, consider the

following script:

Let's review what mathematical thinking you

used to solve this problem. (Refer to solutions

participants shared in Module 1, Item 16.)

If you were using this item with an eighthgrade

class, how could you assess what mathematical

thinking students were using?

2. After discussing their ideas, introduce the

video:

PBS Mathlin

Segment 1
(approx. 16 minutes)

Ana England's eighthgrade

Mathematics class in

Watsonville, CA, is shown

working on the assignment.

The teacher is shown inter-

viewing students. Stop the

video after Ana explains what

she learned about student

thinking, just before the

"frog activity."

Now let's look at how Ana England, an

eighthgrade mathematics teacher, uses a modified version of this item from TIMSS to

understand students' mathematical thinking.

During the video, pay special attention to the questions Ana asks her students to help

them articulate the mathematical thinking they used on the item. How do their

responses tell you what they know and can do in relation to the task?

3. Show the video but be sure to stop the video before the class starts the "frog

activity."

Begin the postviewing discussion by using an openended prompt, such as

Tell me what you saw.

The following questions could then be discussed as a whole group, or

assigned to table groups to discuss and then report back. If time is limited,

assign a different question to each group. Be sure to allow ample reporting

time so that ideas may be expanded upon.

ock What did you observe about student thinking in this video clip?

sl How does the student thinking in the video reflect or differ from our own thinking in

approaching the problem?

14 9 BESTCOPY AVAILABLE FS-23
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HOP TO IT! USING THE PBS MATHLINP VIDEO continued

FS-24

PBS Mathline

14:k Both the written responses to the TIMSS item and subsequent student interviews

provided the teacher with information about student understanding. Such information

could be used to group the students to work together during the lesson. In such a

situation, what strategy/strategies would you use for grouping students? Why?

* What are the strengths and weaknesses of using student writing to diagnose students'

mathematical thinking and understanding?

Only some of the students were interviewed. How would you choose which students

to interview interview only students who failed to answer the question correctly,

include some students who answered correctly, etc.? What issues are involved in this

decision?

Using Segment 2 with Module 1

If you have shown segment 1 earlier during this

session, show the second segment prior to the

Reflection section in the Module 1 script and

after the discussion on student learning experi-

ences. This portion of the video will illustrate

how students receive extended practice in find-

ing patterns and communicating their work.

1. To introduce the video, remind participants

about the LfA Guiding Questions, especially,

How do we link the assessment with instruction?

Segment 2
(approx. 22 minutes)

Begin the video after Ana's

explanation about student

thinking. Students are shown

working on the "frog activi-

ty," where they build upon

the concepts underlying the

assessment item in the

previous segment.

Let's revisit Ana England's math class and look at an example of how she used what

she learned from students after they worked on the TIMSS item. We will see students

working in groups to identify patterns and write a rule. Look and listen carefully for

ways Ana used the information she gathered on student thinking in segment 1 to

design the activity we see in segment 2.

Show segment 2 of the video which begins with the students working on the

"frog activity."

1_50



FACILITATOR SUPPORT: SUPPLEMENTARY ACTIVITIES

HOP TO IT! USING THE PBS MATHLINP VIDEO continued PBS Mathline

2. Start the postviewing discussion by having participants describe what they saw.

The following questions could then be discussed as a whole group, or assigned

to table groups to discuss and then report back. Again, if time is limited, assign

a different question to each group. Allow ample reporting time so that ideas

may be expanded upon.

C While students are working in groups, what opportunities are there for assessing

students? What techniques have worked for you?

s> How can activities involving pattern recognition, extension, and generalization be

structured to maximize the development of algebraic thinking?

+:* In this lesson, several groups derived different versions of a rule for the pattern they

found. What are appropriate ways to convince students that such rules are or are not

equivalent?

II+ What would this type of activity tell you about your students' ability to meet the

standards?

WITH MODULE 2

Using Segment 1 with Module 2

Segment 1 of the video illustrates the use of student interviews as a method for

collecting evidence of student understanding. Interviewing students is one exam-

ple of using multiple measures for assessing students. Use the video prior to the

Reflection section in the Module 2 script and after discussing questions such as,

Do we have enough evidence? Do we have the right evidence? How else might

this tool be used?
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HOP TO IT! USING THE PBS MATHLINE® VIDEO continued

FS-26

PBS Mathline'

Using Segment 2 with Module 2

This segment can be used as a standalone, whether or not participants have

viewed the first segment during Modules 1 or 2. Show segment 2 at the end of the

module, following the Reflection section, to prepare participants for Module 3:

Planning Instruction to Support Standards.

WITH MODULE 3

Using Segment 1 with Module 3

Prior to beginning this module, show segment 1 to review previous modules,

and focus on LfA's Guiding Questions:

What mathematical thinking would students use on the assessment?

e Are we assessing what we think we are assessing?

Using Segment 2 with Module 3

If participants have viewed segment 1 during previous sessions, show segment 2

after "Modeling the Process" and before "Using the Process" to demonstrate

how Ana England used her assessment of student understanding to plan the

next activity for her class.
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AMERICA COUNTS CHALLENGE, U.S. DEPARTMENT OF EDUCATION MATHEMATICS

INITIATIVE

America Counts is a U.S. Department of Education initiative to help all students master
challenging mathematics, including the foundations of algebra and geometry, by the end of
8th grade. With the National Science Foundation (NSF), the U.S. Department of Education has
issued an action strategy to improve student achievement in mathematics by focusing efforts
on six critical areas:

4> Building public understanding of the mathematics our students must master
to ensure their and our nation's prosperity and growth

#, Improving the preparation and ongoing professional development of
mathematics teachers

4> Providing a more challenging and engaging curriculum for all students

c Effective use of resources to support mathematics instruction

c Providing extra help and additional learning time for students who need it

cto. Utilizing research and assessment for continuous improvement.

For more information, visit the ED website at httpilled.govlinits1Mathlindex.html or contact U.S.
Department of Education, Mathematics Initiative, Office of Deputy Secretary, 400 Maryland Avenue,

SW, Washington, DC 20202-0500.

BRYANT, DEBORAH AND MARK DRISCOLL. 1998. EXPLORING CLASSROOM ASSESSMENT IN

MATHEMATICS: A GUIDE FOR PROFESSIONAL DEVELOPMENT, copublished by National Council
of Teachers of Mathematics (NCTM) and the Association of Supervision and Curriculum
Development (ASCD). 59pp. ISBN 0-875353-438-7 NCTM Item #672E1 $9.95

The authors present an assessment framework that helps teachers obtain accurate and rel-
evant data about what students know and are able to do in mathematics. The framework
guides teachers through steps including how to plan sound assessments, make better
observations, and develop tasks and rubrics that yield results.

COUNCIL OF CHIEF STATE SCHOOL OFFICERS (CCSSO)

The Council of Chief State School Officers (CCSSO) is a nationwide, nonprofit organization
representing chief education administrators. CCSSO works on behalf of the state agencies that
have primary authority for education in each state.

For more information, visit the CCSSO website at http://www.ccsso.orgl or contact Council of Chief
State School Officers, One Massachusetts Ave. NW, Suite 700, Washington, DC 20001-1431. (202)

408-5505.

Mathematics and Science Content Standards and Curriculum Frameworks: States'
Progress on Development and Implementation 1997, Washington D.C.
Available at: httpd/www.ccsso.orestandardsassessments.html
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DRISCOLL, MARK AND DEBORAH BRYANT. 1998. LEARNING ABOUT ASSESSMENT, LEARNING
THROUGH ASSESSMENT. National Academy Press. Available on the Web at http://www.nap.edu or
contact National Academy Press, 2101 Constitution Avenue, NW, Lock Box 285, Washington, DC
20055. (800) 624-6242.

This book presents ways to assist teachers in learning about assessment and how student
work can be used as a rich resource in professional development.

EISENHOWER NATIONAL CLEARINGHOUSE (ENC). 1998. IDEAS THAT WORK: MATHEMATICS
PROFESSIONAL DEVELOPMENT. The Ohio State University. Call (800) USALEARN for copies, or
contact ENC, 1929 Kenny Road, Columbus, OH 43210-1079. (800) 621-5785; info@enc.org and
http://www.enc.org

This handbook provides fifteen strategies for professional development which can be used to
expand the repertoire of professional development beyond typical experiences offered to
teachers. The principles, design framework, and strategies for professional development
described in this publication are elaborated in Designing Professional Development for
Teachers of Science and Mathematics by LoucksHorsley, S., P.W. Hewson, N. Love, and
K.E. Stiles. 1998. Thousand Oaks, CA: Corwin Press.

GUSKEY, THOMAS R. FALL 1998. "THE AGE OF OUR ACCOUNTABILITY" IN JOURNAL OF STAFF
DEVELOPMENT, National Staff Development Council, volume 19, number 4.

This readerfriendly article discusses why we must evaluate professional development activi-
ties, the importance and difficulty of gathering evidence and guidelines for doing so.

THE NATIONAL ASSESSMENT OF EDUCATIONAL PROGRESS NAEP: THE NATION'S
REPORT CARD

The National Assessment of Educational Progress (NAEP) is mandated by Congress to survey
the educational accomplishments of U.S. students and to monitor changes in those accomplish-
ments. For over 27 years, NAEP has been collecting data with the aim of providing accurate
and useful information to educators and policy makers. NAEP assesses student achievement at
grades 4,8, and 12 in various subject areas, including mathematics, science, reading, writing,
history/geography, and other fields and provides results for 40 or more states. NAEP has been
tracking U.S. progress in academic achievement since 1969 and began providing statelevel as
well as national mathematics achievement results in 1990. Mathematics assessments were con-
ducted in 1992 and 1996 and are next scheduled for the year 2000.

For more information, visit the NAEP website at http://nces.ed.gov/ or contact National Center for
Education Statistics, SS S New Jersey Ave., NW. Washington, DC 20208-5653. (202) 219-1690.
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The NAEP Guide: A Description of the Content and Methods of the 1994
and 1996 Assessments
The purpose of this NAEP Guide is to provide an overview of the scope of the project and
to increase the understanding of the philosophical approach, procedures, analysis, and psy-
chometric underpinnings of the NAEP design. This Guide also acquaints readers with
NAEP's informational resources, demonstrates the appropriateness of NAEP's design to its
role as indicator of national educational achievement, and describes some of the methods
used in the 1994 and 1996 assessments.
Available at httpdInces.ed.gov/pubs/97586.html

NAEP Released Mathematics Items
Actual test questions from the assessment, both multiplechoice and constructedresponse
questions, are available on the Web at

httplinces.ed.govinationsreportcardIsampleqlmathrel.shtml

NATIONAL COUNCIL OF TEACHERS OF MATHEMATICS (NCTM)

The National Council of Teachers of Mathematics (NCTM) is a professional organization for
mathematics educators. The mission of NCTM is to provide vision and leadership in improv-
ing the teaching and learning of mathematics so that every student is ensured an equitable
standardsbased mathematics education and every teacher of mathematics is ensured the
opportunity to grow professionally.

For more information, visit the NCTM website at http://www.nctm.org or contact: National Council of
Teachers of Mathematics (NCTM), 1906 Association Drive, Reston, VA 20191-1593. (703) 620-9840;
fax (703) 476-2970

NCTM Curriculum and Evaluation Standards for School Mathematics. 1989.
The 54 standards describe the curriculum in terms of content priority and emphasis in
four groups: one set each for grades K-4, 5-8, and 9-12, and one set for evaluating math
programs and student achievement. Package price and quantity discount apply. Now also
available in Spanish. 1989. 258 pp. ISBN 0-87353-273-2 #396E1 $25.00

Principles and Standards for School Mathematics
This document will be finalized in 2000. An electronically enhanced version of the print
draft including hyperlinks and multimedia examples is available at httpillwww.nctm.org.
For a hard copy of the draft, contact NCTM at the address above.
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PBS Mathline® is a teacher resource service of public television utilizing the
power of telecommunications and video to provide resources and services to teach-

PBS Mathline" ers of mathematics grades, K-12. Through participation in Math line, teachers
collaborate to make important decisions about their teaching.
A new professional development program, the Algebraic Thinking Math Project

(ATMP), has as its main purpose the promotion of thinking, dialogue and growth among
teachers in grades three through eight on the topic of developing algebraic thinking in stu-
dents. This project consists of: a series of video lessons which allow teachers to make
"virtual visits" to classrooms where teachers and students are engaged in NCTM
Standardsbased instruction; printed lesson guides; and online learning communities which
provide teachers with a small, focused webbased conference area. The video set includes
an overview on "algebraic thinking" what it means, why it is important, what research
tells us about it, and what it looks like in different classroom settings.

For more information about Math line, visit the website at
http://www.pbs.orglteachersourcelmath/middle.html

REGIONAL EDUCATIONAL LABORATORIES. 1998. IMPROVING CLASSROOM ASSESSMENT: A

TOOLKIT FOR PROFESSIONAL DEVELOPERS (TOOLKIT 98), Northwest Regional Educational
Laboratory, Portland, OR.

This readytouse toolkit for professional developers offers two volumes of materials: one
with background text and professional development training activities; the other containing
supplemental resources, including sample assessment items, student work and readings.

For more information, visit the NWREL website at http: / /www.nwrel.org.

THE THIRD INTERNATIONAL MATHEMATICS AND SCIENCE STUDY (TIMSS)

The Third International Mathematics and Science Study (TIMSS) is the largest and most
ambitious international study of student achievement ever conducted. In 1994-95, it was
conducted at three gradelevel bands (3/4, 7/8, and the final year of secondary school) in 41
countries and more than 30 languages. Students were tested in mathematics and science, and
extensive information about the teaching and learning of mathematics and science was
collected. Altogether, TIMSS tested and gathered contextual data for more than half a million
students and administered questionnaires to thousands of teachers and school principals. Also,
TIMSS investigated the mathematics and science curricula of the participating countries. The
TIMSS results were released in 1996 and 1997 in a series of reports, providing valuable
information about mathematics and science instruction and student achievement.
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In addition, a repeat of TIMSS (TIMSSR) will be conducted at the eighth grade in 1999. This
provides countries that participated in TIMSS in 1994-95 the opportunity to monitor trends in
mathematics and science achievement at the eighth grade and allows countries that did not
participate in TIMSS the opportunity to compare with international benchmarks. Release of the
TIMSSR results is planned for 2001.

For more information, visit the TIMSS website at http: / /www.csteep.bc.edu /timss or contact TIMSS
International Study Center, Center for the Study of Testing, Evaluation, and Educational Policy
(CSTEEP), Campion Hall 323, Boston College, Chestnut Hill, MA 02467. (617) 552-4521; fax (617)
552-8419; email: timss@bc.edu

TIMSS Mathematics Items, Released Set for Population 2 (Seventh and Eighth Grades),
$20.00 (prepaid). Available at: http://www.csteep.bc.eduITIMSS1/Items.html or order from
CSTEEP at the address above.

TIMSS Related Reports
The International Association for the Evaluation of Educational Achievement (1996).
Mathematics Achievement in the Middle School Years: LEA's Third International
Mathematics and Science Study, $18; through GPO, stock #065-000-01023-2; contact
Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA 15250-7954; (202)
512-1800; fax (202) 512-2250.

Schmidt, William H.; McKnight, Curtis C.; and Raizen, Senta A. (1996). A Splintered
Vision: An Analysis of U.S. Mathematics and Science Curricula, (1997). Boston, MA:
Kluwer Academic Publishers.
This book enunciates the argument that math and science curricula in U.S. schools suffer
from a lack of focus. The authors contend that in their effort to canvas as many topics as
possible, both teachers and textbook publishers fail to delve into the most important sub-
jects with sufficient depth. 176 pp. Hardback ISBN: 0-7923-4440-5, $87.00; Paperback
ISBN: 0-7923-4441-3, $49.00.

To order, contact: Kluwer Academic Publishers Group, Order Department, P.O. Box 358,
Accord Station, Hingham, MA 02018-0358; Telephone: (781) 871-6600; Fax (781) 871-
6528; Email: kluwer@wkap.com

The URL for the executive summary is: http://ustimss.msu.edu/splintrd.htm
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Attaining Excellence: A TIMSS Resource Kit
The multimedia Resource Kit includes four modules: U.S. Education, Student
Achievement, Teaching, and Curriculum. The modules contain reports, videotapes of
classroom teaching, guides for discussion, and presentation materials for using the infor-
mation. All modules are designed to use national and international studies such as the
Third International Mathematics and Science Study (TIMSS), the National Assessment of
Educational Progress (NAEP), and findings of similar and related research to help inform
our understanding of instructional practice and student achievement in the United States
as compared to other countries. Collectively, the modules suggest how the information
generated from TIMSS can promote identification of the strengths and weaknesses of
education at all levels of the education enterprise in the United States and to make
reasonable comparisons with other countries that may be our economic competitors.
($94, GPO stock #065-000-0103-5)

Attaining Excellence: TIMSS as a Starting Point to Examine US Mathematics Assessments
is a new companion to the TIMSS Resource Kit. This Assessment Module is designed to
help State and local educators compare their eighth-grade mathematics assessment frame-
works and curricula with national and international benchmarks. The module provides a
comparison of NAEP and TIMSS mathematical assessment frameworks using actual test
items to show how the geometry and algebra portions of the frameworks are articulated
in the form of test questions across grades 4, 8, and 12. The Assessment Module cannot
be purchased as part of Attaining Excellence: A TIMSS Resource Kit. It is only sold as a
separate item, however, it is designed to fit conveniently into the Kit. ($33, GPO stock
#065-000-01222-7)

To order Attaining Excellence: A TIMSS Resource Kit or Attaining Excellence: TIMSS as
a Starting Point to Examine Mathematics Assessments, contact Superintendent of
Documents, P.O. Box 371954, Pittsburgh, PA 15250-7954; (202)512-1800; fax (202)512-
2250.

The Resource Kit can also be purchased through NCTM as Item #668E1. Contact NCTM
at 1906 Association Drive, Reston, VA 20191-1593; (800)235-7566; fax (703)476-2970.
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APPENDIX A

Special Notes on LfA Materials

Posters

The preparation guides for each of the LfA modules state that posters should be made of

the Alignment Model and Guiding Questions black line masters. We suggest that you

enlarge the black line masters to at least 25" by 30" through use of a chart maker or by

copying them onto postersize paper. If you are planning a series of sessions using LfA

materials, laminating the posters will preserve them for repeated use.

LfA materials stress the importance of aligning assessment, instruction, and standards

the achieved, delivered, and intended curricula. The Alignment Model conveys this mes-

sage visually and can be a useful reference during various segments of the sessions.

Each module has been designed to address the four Guiding Questions. Agendas and

scripts use varied combinations of these questions as major headings. Displaying the

questions in a prominent place helps to focus attention on the purpose of the activities.

In Module 2, participants will be using a Standards/Assessment Matrix. This visual aid

needs to be large enough to be seen by all participants. The black line masters can be

enlarged to 25" by 30" size or copied by hand on butcher paper. Each cell within the

matrix needs to be large enough to accommodate several 1.5 x 2 Post -itTM notes.

Standards
Facilitating an orientation to standards and an understanding of how they can be

translated into practice is a major goal for LfA. The materials are designed so that you

can use your own standards or those that we provide. Before introducing your local

standards, consider using the optional reference material in the LfA module, so that

participants' initial focus is on learning how to use the LfA tools.

In Module 1 we suggest that you duplicate a full set of mathematics standards for each

participant. If you do not choose to use your own local standards, we have provided

black line masters of the 1989 NCTM Curriculum and Evaluation Standards for School

Mathematics. Duplicate the standards, and then separate the major sections into cards or

strips that can be sorted and discussed by participants. Working with individual standards

allows participants to delineate the mathematics content to be learned.

Learning from Assessment Appendix A-i
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Aligning Assessment

to Standards

PURPOSE:

-0 to become familiar with
a given set of standards;

so. to discuss interpretations
of those standards;

-0- to develop a "critical eye"
for selecting or developing
assessment items; and

to learn a process for
aligning assessment to
standards.
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Collecting

Standards based Evidence

PURPOSE:
41.' to look carefully at

assessment tools to
determine what they
actually ask of students;

to use standards as a
guide for creating
assessments;

-0) to build an assessment
framework; and

-cs. to look for gaps and
overlaps in assessments.
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Planning Instruction to

Support Standards

PURPOSE:

-4) to learn to use a
standards-based
instructional planning
model;

l* to identify required
learning experiences
based on standards; and

sc to match instructional
strategies and materials
to identified student
learning experiences.
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GUIDING QUESTIONS

What Standards
does the assessment
address?

Are we assessing
what we think we
are assessing?

What mathematical
thinking would our
students use on the
assessment?

How do we link
the assessment to
instruction?

Curriculum Standards

Intended
Curriculum

Achieved
Curriculum

Assessment System

11111111

Delivered
Curriculum

AiInstructional Program

Learning from Assessment
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LARGE-SCALE ASSESSMENT

LARGE -SCALE ASSESSMENT

What

thoughts

come to mind?

166
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ALIGNMENT QUOTE

"Systems that are aligned curriculum,
teaching, and assessment have a greater
chance of success for students.

Changes in any one of these three essential
aspects of mathematics education reform
without corresponding and supportive
changes in the others will surely lead to a
failure to reach the goal of a powerful
mathematics education for all students.

Tinkering with components of the system
rather than coordinated change is not likely
to work, and it might work to the
disadvantage of students."

Glenda Lappan, President NCTM
NCTM News Bulletin (October 1998)
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ITEM 16

Here is a sequence of three similar triangles.
All of the small triangles are congruent.

3

2

Figure 1 Figure 2 Figure 3

a. Complete the chart by finding how many
small triangles make up each figure.

Figure Number of small
triangles

1 1

2

3

b. The sequence of similar triangles is extended
to the 8th Figure. How many small triangles
would be needed for Figure 8?

Reproduced from TIMSS Population 2 Item Pool. Copyright (g) 1994 by !EA. The Hague / Original Item Number: S-la
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WHAT MATHEMATICAL THINKING WOULD OUR STUDENTS USE ON THE ASSESSMENT?

Use the large
chart paper
and markers. Make a poster

to show what
you expect an
8th grader would
do on the item.

Post your
finished work
with others
showing similar
strategies.

1_71

Learning from Assessment What mathematical thinking would our students use on the assessment ? Module 1 BLM-8



NCTM CURRICULUM AND EVALUATION STANDARDS, GRADES 5-8

Standard 1: Mathematics as Problem Solving
In grades 5-8, the mathematics curriculum should include numerous and varied experiences with problem
solving as a method of inquiry and application so that students can

use problemsolving approaches to investigate
and understand mathematical content;
formulate problems for situations within and
outside mathematics;
develop and apply a variety of strategies to
solve problems, with emphasis on multistep
and nonroutine problems;

(Id) verify and interpret results with respect to the
original problem situation;

(le) generalize solutions and strategies to new
problem situations;

(11) acquire confidence in using mathematics
meaningfully.

Reprinted with permission from Curriculum and Evaluation Standards (or School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.

Standard 2: Mathematics as Communication
In grades 5-8, the study of mathematics should include opportunities to communicate so that students can

(2a) model situations using oral, written, concrete,
pictorial, graphical, and algebraic methods;

(2b) reflect on and clarify their own thinking about
mathematical ideas and situations;

(2c) develop common understandings of
mathematical ideas, including the role of
definitions;

(2d) use the skills of reading, listening, and viewing to
interpret and evaluate mathematical ideas;

(2e) discuss mathematical ideas and make conjectures
and convincing arguments;

(4) appreciate the value of mathematical notion and
its role in the development of mathematical
ideas.

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.

Standard 3: Mathematics as Reasoning
In grades 5-8, reasoning shall permeate the mathematics curriculum so that students can

(3a) recognize and apply deductive and inductive
reasoning;

(3b) understand and apply reasoning processes, with
special attention to spatial reasoning and
reasoning with proportions and graphs;

(3c) make and evaluate mathematical conjectures and
arguments;

(3d) validate their own thinking;

(3e) appreciate the pervasive use and power of
reasoning as a part of mathematics.

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.
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Standard 4: Mathematical Connections
In grades 5-8, the mathematics curriculum should include the investigation of mathematical connections so
that students can

(4a) see mathematics as an integrated whole;

(4b) explore problems and describe results using
graphical, numerical, physical, algebraic, and
verbal mathematical models or representations;

(4c) use a mathematical idea to further their
understanding of other mathematical ideas;

(4d) apply mathematical thinking and modeling to
solve problems that arise in other disciplines,
such as art, music, psychology, science, and
business;

(4e) value the role of mathematics in our culture
and society.

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.

Standard 5: Number and Number Relationships
In grades 5-8, the mathematics curriculum should include the continued development of number and number
relationships so that students can

(5a) understand, represent, and use numbers in a
variety of equivalent forms (integer, fraction,
decimal, percent, exponential, and scientific
notation) in realworld and mathematical
problem situations;

(sb) develop number sense for whole numbers,
fractions, decimals, integers, and rational
numbers;

(Sc) understand and apply ratios, proportions, and
percents in a wide variety of situations;

(sd) investigate relationships among fractions,
decimals, and percents;

(Se) represent numerical relationships in one and
twodimensional graphs.

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.

Standard 6: Number Systems and Number Theory
In grades 5-8, the mathematics curriculum should include the study of number systems and number
theory so that students can

(6a)

(6b)

(6c)

understand and appreciate the need for numbers
beyond the whole numbers;

develop and use order relations for whole
numbers, fractions, decimals, integers, and
rational numbers;
extend their understanding of whole number
operations to fractions, decimals, integers, and
rational numbers;

(6d) understand how the basic arithmetic operations
are related to one another;

(6e) develop and apply number theory concepts (e.g.,
primes, factors, and multiples) in realworld and
mathematical problem situations.

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.
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Standard 7: Computation and Estimation
In grades 5-8, the mathematics curriculum should develop the concepts underlying computation and esti-
mation in various contexts so that students can

(7a) compute with whole numbers, fractions,
decimals, integers, and rational numbers;

(7b) develop, analyze, and explain procedures for
computation and techniques for estimation;

(7c) develop, analyze, and explain methods for
solving proportions;

(7d) select and use an appropriate method for
computing from among mental arithmetic,
paper-and-pencil, calculator, and computer
methods;

(7e) use computation, estimation, and proportions
to solve problems;

(70 use estimation to check the reasonableness of
results.

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.

Standard 8: Patterns and Functions
In grades 5-8, the mathematics curriculum should include explorations of patterns and functions so that
students can

(8a) describe, extend, analyze, and create a wide
variety of patterns;

(814 describe and represent relationships with tables,
graphs, and rules;

(8c) analyze functional relationships to explain how a
change in one quantity results in a change in
another;

(8d) use patterns and functions to represent and solve
problems.

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.

Standard 9: Algebra
In grades 5-8, the mathematics curriculum should include explorations of algebraic concepts and
processes so that students can

(9a) understand the concepts of variable, expression,
and equation;

(9b) represent situations and number patterns with
tables, graphs, verbal rules, and equations and
explore the interrelationships of these
representations;

(9c) analyze tables and graphs to identify properties
and relationships;

(9d) develop confidence in solving linear equations
using concrete, informal, and formal methods;

(9e) investigate inequalities and nonlinear equations
informally;

(9( apply algebraic methods to solve a variety of
real-world and mathematical problems.

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.
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Standard 10: Statistics
In grades 5-8, the mathematics curriculum should include exploration of statistics in real-world situations
so that students can

ioa) systematically collect, organize, and describe
data;

(lob) construct, read, and interpret tables, charts,
and graphs;

(ioc) make inferences and convincing arguments that
are based on data analysis;

(10d) evaluate arguments that are based on data
analysis;

(toe) develop an appreciation for statistical methods
as powerful means for decision making.

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.

Standard 11: Probability
In grades 5-8, the mathematics curriculum should include explorations of probability in real-world situations
so that students can

(11a) model situations by devising and carrying out
experiments or simulations to determine
probabilities;

(11b) model situations by constructing a sample space
to determine probabilities;

(11c) appreciate the power of using a probability
model by comparing experimental results with
mathematical expectations;

(11d) make predictions that are based on experimental
or theoretical probabilities;

(11e) develop an appreciation for the pervasive use of
probability in the real world.

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.

Standard 12: Geometry
In grades 5-8, the mathematics curriculum should include the study of the geometry of one, two, and
three dimensions in a variety of situations so that students can

(12a) identify, describe, compare, and classify
geometric figures;

(12b) visualize and represent geometric figures with
special attention to developing spatial sense;

(12c) explore transformations of geometric figures;

(12d)

(12e)

represent and solve problems using geometric
models;

understand and apply geometric properties and
relationships;

(121) develop an appreciation of geometry as a means
of describing the physical world.

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.
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Standard 13: Measurement
In grades 5-8, the mathematics curriculum should include extensive concrete experiences using
measurement so that students can

extend their understanding of the process of
measurement;

estimate, make, and use measurements to
describe and compare phenomena;
select appropriate units and tools to measure to
the degree of accuracy required in a particular
situation;

(13d) understand the structure and use of systems of
measurement;

Reprinted with permission from Curriculum and Evaluation Standards for School Mathematics, 1989 by the National Council of Teachers of Mathematics. All rights reserved.

(13e) extend their understanding of the concepts of
perimeter, area, volume, angle measure,
capacity, and weight and mass;

030 develop the concepts of rates and other derived
and indirect measurements;

(13g) develop formulas and procedures for
determining measures to solve problems.

BEST COPY AVAILABLE
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WHAT STANDARDS DOES THE ASSESSMENT ADDRESS?

(1)Work with
your partner.

Examine
remaining
Standards;
identify which
components are
addressed.

1 7

Use the
Standards and
quickly review
the major
headings;
eliminate those
that do not
apply.

Learning from Assessment What standards does the assessment address? Module 1 BLM-10



Is the
alignment

between the
item and the

Standard
strong enough

for the
./' "eye" test?

NO

include the Standard

modify the item
or

exclude the Standard

178
"Eye" Test BLM-11



ARE WE ASSESSING WHAT WE THINK WE ARE ASSESSING?

Work in a
group of four.

Modify the assessment
item to produce better
alignment with the
selected Standard(s).

179

Select one or
more of the
listed Standards.

Learning from Assessment Are we assessing what we think we are assessing? Module 1 BLM-1 2



PII

Work in a
group of four.

Record each idea
on a separate
"sticky."

180

Identify the
broad learning
experiences
required for
student success
on this item.

Post your
responses on
the chart.

Learning from Assessment How do we link the assessment to instruction? Module 1 BLM-1 3



WHAT WHERE AND WHEN

o
o

0
0

0
0

Can we accomplish all
of this in the 8th grade?

What should this look
like at various grades?

0
0

0

181

0
0

0

0
0

0

Learning from Assessment What where and when BLM-14



AFTERTHOUGHTS

4.0 Something I am thinking about
differently is

G- Because of what I learned today,
something I will do differently is....

182
Learning from Assessment Afterthoughts



EUCLIDEAN UNIFIED SCHOOL DISTRICT

Mathematics Standards for Grades 6-8

GEOMETRY, SPATIAL SENSE, AND MEASUREMENT

Mathematics instructional programs should include attention to
geometry, spatial sense, and measurement so that by the end
of the eighth grade all students can

a) analyze characteristics and properties of two- and
three-dimensional geometric objects;

b) select and use different representational systems,
including coordinate geometry and graph theory;

c) recognize the usefulness of transformations and symmetry
in analyzing mathematical situations;

d) use visualization and spatial reasoning to solve problems
both within and outside of mathematics;

e) understand attributes, units, and systems of measurement;

f) apply a variety of techniques, tools, and formulas
for determining measurements.

Adapted from: NCTM Principles and Standards
for School Mathematics: Discussion Draft (October 1998)

Learning from Assessment 183
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ALGEBRAIC THINKING STANDARDS TRANSPARENCY

EUCLIDEAN UNIFIED SCHOOL DISTRICT

Mathematics Standards for Grades 6-8

PATTERNS, FUNCTIONS, AND ALGEBRA

Mathematics instructional programs should include
attention to patterns, functions, symbols, and models

so that by the end of the eighth grade all students can

a) understand various types of patterns and functional

relationships;

b) use symbolic forms to represent and analyze

mathematical situations and structures;

c) use mathematical models and analyze change

in both real and abstract contexts.

Adapted from: NCTM Principles and Standards
for School Mathematics: Discussion Draft (October 1998)

Learning from Assessment 4 Algebraic Thinking Standards Transparency BLM-1 7



WHAT MATHEMATICAL THINKING WOULD OUR STUDENTS USE ON THE ASSESSMENT?

Work as
partners
(or in trios).

Specify the
mathematics content
(including vocabulary
and concepts)
addressed by each
item.

185

Complete
each item.

Learning from Assessment What mathematical thinking would our students use on the assessment? Module 2 BLM-18
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ITEM 3

ITEM 3

These triangles are congruent. The measures of
some of the sides and angles of the triangles are
shown.

What is the value of x?

A. 52

B. 55

C. 65

D. 73

E. 75

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by /EA. The Hague
Original Item Number: K-8

Learning from Assessment Geometric Thinking Item 3 Transparency BLM-21

2 0 0



ITEM

A straight line on a graph passes through the
points (3, 2) and (4, 4). Which of these points
also lies on the line?

A. (1, 1)

B. (2, 4)

C. (5, 6)

D. (6, 3)

E. (6, 5)

201

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by !EA. The Hague
Original Item Number: 1-8

Learning from Assessment Algebraic Thinking Item 1 Transparency BLM-22



EUCLIDEAN UNIFIED SCHOOL DISTRICT

Mathematics Standards for Grades 6-8
GEOMETRY, SPATIAL SENSE, AND MEASUREMENT

Mathematics instructional programs should include attention to geometry, spatial sense, and measurement
so that by the end of the eighth grade all students can

a.) analyze characteristics and properties of two and threedimensional geometric objects:

(al) precisely describe, classify, and compare types
of plane and solid figures (e.g., angles, triangles,
quadrilaterals, cylinders, cones, etc.) according to
their main features;

(a2) analyze and understand geometrical relationships
among two-dimensional and three-dimensional
figures;

(a3) use proportions to examine relationships between
similar plane figures;

b.) select and use different representational systems

(61) learn to use coordinate geometry to display
geometric relationships between related quantities,
particularly when the relationship is linear;

(b2) use coordinate geometry to represent and examine
the properties of geometric figures, especially those
containing sets of parallel or perpendicular lines;

c.) recognize the usefulness of transformations and

(o) describe size, position, and orientation of figures
under informal transformations such as flips, turns,
slides and magnification;

(c2) use line and rotational symmetry to describe and
classify polygons and polyhedra;

(a4)

(a.5)

create and critique inductive and deductive
arguments concerning geometric ideas and
relationships;

recognize and apply geometric ideas and
relationships outside the mathematics classroom,
in areas such as art, science, and everyday life.

, including coordinate geometry and graph theory:

(b3) use relationships found in right triangles (e.g., the
Pythagorean relation, isosceles right triangles,
30-60-90 degree triangles) to solve problems;

(b4) explore the use of other representational systems,
particularly networks.

symmetry in analyzing mathematical situations:

(c3) understand the concepts of congruence and similarity
using transformations;

(c4) explore the composition of transformations
(e.g., successive flips in different lines).

d.) use visualization and spatial reasoning to solve problems both within and outside of mathematics:

(d1) develop fluency with two-dimensional
representations of three-dimensional objects;

(d2) compose and decompose two and
threedimensional figures in order to solve problems;

e.) understand attributes, units, and systems of measurement:

(d3) use geometric models to represent and explain
numerical and algebraic relationships.

(el) select appropriate units and scale to estimate and (e2) understand both metric and customary systems of
measure angles, perimeter, area, surface area, and measurement, including relationships among units of
volume; the same system.

f.) apply a variety of techniques, tools, and formulas for determining measurements.

(f1) be proficient in measuring angles in plane figures;

(f2)

(f3)

develop and use formulas for the perimeter and area
of parallelograms, trapezoids, circles, and simple
composite figures;

develop and use formulas for the surface area and
volume of prisms, pyramids, and cylinders;

(f4) select techniques and tools to measure accurately
with levels of precision appropriate to the situation;

(0S) use ratios and proportions to solve problems
involving scale factors;

(f6) determine an appropriate scale and use scale
drawings or models in applications;

solve simple problems involving rates and derived
measures (e.g., miles per hour).

(P)

Adapted from NCTM Principles and Standards for School Mathematics: Discussion Draft (October 1998)

Learning from Assessment Geometric Thinking Standards Handout BLM-23
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EUCLIDEAN UNIFIED SCHOOL DISTRICT

Mathematics Standards for Grades 6-8
PATTERNS, FUNCTIONS, AND ALGEBRA

Mathematics instructional programs should include attention to patterns, functions,
symbols, and models so that by the end of the eighth grade all students can

a.) understand various types of patterns and functional relationships:
(al) analyze, create, and generalize numeric and

visual patterns paying particular attention to
patterns that have a recursive nature;

(a2) use patterns to solve mathematical and applied

problems;

(a3) represent a variety of relations and
functions with tables, graphs, verbal rules,
and, when possible, symbolic rules.

b.) use symbolic forms to represent and analyze mathematical situations and structures:

(bi) develop a sound conceptual understanding of

equation and of variable;

(b2) explore relationships between symbolic

expressions and graphs, paying particular

attention to the horizontal and vertical
intercepts, points of intersection, and slope (for

linear relations);

(b3) become fluent in generating equivalent

expressions for simple algebraic expressions

and in solving linear equations and inequalities;

(b4) use symbolic algebra to represent situations and

to solve problems, especially those that involve

linear relationships.

c.) use mathematical models and analyze change in both real and abstract contexts:

(ci) model and solve contextualized problems using (c3)

various representations, such as graphs and
tables, to understand the purpose and utility of
each representation;

(c2) develop an initial understanding of rate of
change, with emphasis on the connections

among slope of a line, constant rate of change,
and their meaning in context;

explore different types of change occurring in

discrete patterns, such as proportional and

linear change.

Adapted from NCTM Principles and Standards for School Mathematics: Discussion Draft (October 1998)

Learning from Assessment
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WHAT STANDARDS DOES THE ASSESSMENT ADDRESS?

Work in
small groups.

Analyze and "cross-map" each item:

(4- What mathematics content is
addressed?

Which standard components are
addressed?

*- How is each component addressed?

Record your responses
on the colored stickies;
post them on the chart.

204

Learning from Assessment What standards does the assessment address? Module 2 BLM-25



ARE WE ASSESSING WHAT WE THINK WE ARE ASSESSING?

Work in
small groups.

Identify the
five items your
group would
recommend for
selection.

205

Carefully
consider the
"cross-map"
matrix.

Prepare to present
your choices and
rationale to the
whole group.

Learning from Assessment Are we assessing what we think we are assessing? Module 2 BLM-26



ITEM SELECTION. QUESTIONS

How did the group work
to reach its decision?

What criteria did you use?

Identify and justify your
choices.

20G

Learning from Assessment Item Selection Questions Transparency BLM-27
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STANDARDS-BASED INSTRUCTIONAL PLANNING MODEL

STANDARDS-BASED INSTRUCTIONAL PLANNING MODEL

Identify relevant
standards.

Design/select an assessment
through which students have
opportunities to demonstrate
what they know and can do.

Decide what learning experiences
will enable students to learn what
they need to know and to do.

Plan/implement instruction to
assure that each student has
adequate opportunities to learn.

y
Conduct the assessment and use
data to provide feedback; replan
and re-teach, or repeat process
with next set of relevant standards.

0
Learning from Assessment Standardsbased Instructional Planning Model handout BLM-29



WHAT MATHEMATICAL THINKING WOULD OUR STUDENTS USE ON THE ASSESSMENT?

Work with a
partner.

y

Analyze each problem:

44- What is being asked in
the item?

c- What is the
mathematical content?

210

Do each
of the
problems.

Learning from Assessment What mathematical thinking would our students use on the assessment? Module 3 BLM-30
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Work in
small groups to
analyze your
assigned item.

Determine the
student learning
experiences
required for success.

Record your work
on the chart paper.

efine the
mathematical
content addressed
by the item.

Describe at least two
Instructional practices
(materials, activities,
methods) that would best
support required student
learning experiences.

219

Post your charts.
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PLANNING INSTRUCTION TO SUPPORT STANDARDS

Worksheet

Standard (or component):

Target Grade(s):

Assessment (items, tasks, etc.):

item item item

Key Student Learning Experiences:

item item item

Instruction (activities, materials, and methods):

Assessment (for feedback):

220
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GEOMETRY, SPATIAL SENSE AND MEASUREMENT

Mathematics instructional programs should include attention to geometry, spatial
sense and measurement so that by the end of the eighth grade all students can

STANDARD
a) analyze characteristics and

properties of two- and
three-dimensional geometric
objects;

Item X Item Y Item Z

b) select and use different
representational systems,
including coordinate geometry
and graph theory;

c) recognize the usefulness of
transformations and symmetry

'in analyzing mathematical
situations;

d) use visualization and spatial
reasoning to solve problems
both within and outside of
mathematics.

e) understand attributes, units,
and systems of measurement;

f) apply a variety of techniques,
tools, and formulas for
determining measurements.

I
Learning from Assessment 221 Geometric Thinking Item Matrix BLM-35
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SELECTED ASSESSMENT ITEMS

This appendix contains 28 items from largescale assessments so that you may customize,

expand, and extend the LfA modules to meet your local needs. The following matrix is

included to help you select specific types of items.

Content Categories
G Geometric Thinking

Geometric figures and their properties, including area, perimeter, and angles;
transformations; spatial sense; solving problems using measurements. Analytic geometry.

A Algebraic Thinking

Reasoning about unknown quantities and their relationships with or without variable
notation.

P Patterns and Functions

Analyzing and recognizing patterns; using patterns and functional relationships to solve
problems.

N Number Sense and Operations

Reasoning about and calculating with integers, decimals, fractions, and percents. Includes
proportional reasoning.

D Data: Analysis and Management

Interpreting and analyzing data in the form of tables and graphs. Probability and statistics.

PS Problem Solving

Using problemsolving strategies and reasoning to solve problems in a nonroutine way.

Item Type Item Source
M Multiple choice Third International Mathematic and Science

S Short answer Study (TIMSS)

E Extended response N National Assessment of Educational Progress
(NAEP)

B Balanced Assessment Project

NS New Standards Project

Learning from Assessment 228 Appendix B-i



SELECTED ASSESSMENT ITEM MATRIX

Number

ITEMS

Type Source G

CONTENT

A P

CATEGORIES

N D PS

NOTES

1 M T

2 M T

3 M T

4 M T

5 M T

6 M T

7 M T

8 M T

9 M T

10 M N

11 S T

12 S T

13 S T

14 S T

15 S T

16 S T

17 S T

18 S T

19 S T

20 S T

21 S N

22 S N

23 E N

24 E N

25 E N

26 E B

27 E B

28 E NS
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ITEM

A straight line on a graph passes through the points (3, 2) and (4, 4). Which of
these points also lies on the line?

A. (1, 1)

B. (2, 4)

C. (5, 6)

D. (6, 3)

E. (6, 5)

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: 1-8

Learning from Assessment Items II-1
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ITEM

The table represents a relation between x and y.

What is the missing number in the table?

A. 2

B. 3

C. 4

D. 5

E. 6

X y

1 1

2 ?

4 7

7 13

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: J-18
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ITEM

These triangles are congruent. The measures of some of the sides and angles of
the triangles are shown.

What is the value of x?

A. 52

B. 55

C. 65

D. 73

E. 75

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: K-8
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ITEM

A rubber ball rebounds to half the height it drops. If the ball is dropped from a
rooftop 18 m above the ground, what is the total distance traveled by the time it
hits the ground the third time?

A. 31.5 m

B. 40.5 m

C. 45 m

D. 63 m

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: L-11

Learning from Assessment
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ITEM

In this figure AB is a straight line.

What is the measure, in degrees, of angle BCD ?

A. 20

B. 40

C. 50

D. 80

E. 100

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by 'EA. The Hague
Original Item Number: M-7
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ITEM

Jan had a bag of marbles. She gave half of them to James and then a third of the
marbles still in the bag to Pat. She then had 6 marbles left. How many marbles
were in the bag to start with?

A. 18

B. 24

C. 30

D. 36

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by lEA. The Hague
Original Item Number: N-16

Learning from Assessment
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ITEM

Triangles ABC and DEF are similar triangles.

12

What is the length of side AC?

A. 2

B. 4

C. 4.5

D. 5.5

E. 32

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: P-9
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ITEM 03
0

Juan has 5 fewer hats than Maria, and Clarissa has 3 times as many hats as Juan.
If Maria has n hats, which of these represents the number of hats that Clarissa
has?

A. 5 3n

B. 3n

C. n 5

D. 3n 5

E. 3(n 5)

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: Q-1
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ITEM

How many triangles of the shape and size of the shaded triangle can the
trapezoid below be divided into?

2

A. Three

B. Four

C. Five

D. Six

6

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: R-10
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ITEM

Which of the following ordered pairs (x, y) is a solution to the equation
2x 3y = 6 ?

A. (6, 3)

B. (3, 0)

C. (3, 2)

D. (2, 3)

E. (0, 3)

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP),
1996, Grade 8 Mathematics

Original Item Number: Block S2M3, Item 8
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e- e--ITEM

The numbers in the sequence 2, 7, 12, 17, 22, ... increase by fives. The numbers
in the sequence 3, 10, 17, 24, 31, ... increase by sevens. The number 17 occurs in
both sequences. If the two sequences are continued, what is the next number that

will be seen in both sequences?

Answer:

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: 1-4
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ITEM

The length of a rectangle is 6 cm, and its perimeter is 16 cm. What is the area of
the rectangle in square centimeters?

Answer:

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: K-3"
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ITEM

A class has 28 students. The ratio of girls to boys is 4 : 3. How many girls are in

the class?

Answer:

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by 'EA. The Hague
Original Item Number: M-6

Learning from Assessment Items D-11 3
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ITEM

In the figure, the measure of Z_AOB is 70°, the measure of Z_ COD is 60°, and
the measure of ZAOD is 100°.

0
What is the measure of COB ?

Answer:

A

ReproducedReproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: Q-10
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ITEM

Peter bought 70 items and Sue bought 90 items. Each item cost the same and the
items cost $800 altogether. How much did Sue pay?

Answer: Sue paid

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: R-14
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e-ITEM

Here is a sequence of three similar triangles. All of the small triangles are
congruent.

2

Figure 1 Figure 2 Figure 3

a. Complete the chart by finding how many small triangles make up each
figure.

Figure Number of small
triangles

1 1

2

3

b. The sequence of similar triangles is extended to the 8th Figure. How
many small triangles would be needed for Figure 8?

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA. The Hague
Original Item Number: S-la
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e-ITEM

The figure consists of 5 squares of equal size. The area of the whole figure is

405 cm2.

Find the area of one square.

Answer square centimeters

Find the length of the side of one square.

Answer centimeters

Find the perimeter of the whole figure in centimeters.

Answer centimeters

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by lEA. The Hague
Original Item Number: S-2a

Learning from Assessment Items 1-1 7
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ITEM

There are 54 kilograms of apples in two boxes. The second box of apples weighs
12 kilograms more than the first. How many kilograms of apples are in each
box? Show your work.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by lEA. The Hague
Original Item Number: T-la
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ITEM

Two boxes of square-shaped cardboard pieces are available to make a larger
pattern. There are 4 small squares in each piece.

All pieces in Box 1 look like

All pieces in Box 2 look like

nR

In the required pattern, for every piece from Box 2 there are 2 pieces from Box 1.

a. If 60 pieces from Box 2 are used in the required pattern, how
many pieces will be needed altogether?

Answer:

b. What fraction of the small squares in the required pattern will be
black?

Answer:

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by lEA. The Hague
Original Item Number: T-2a
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ITEM

a.

b.

Length

6 cm

zr

In the space below, draw a new rectangle whose length is one and a half
times the length of the rectangle above, and whose width is half the width
of the rectangle above. Show the length and width of the new rectangle in
centimeters on the figure.

What is the ratio of the area of the new rectangle to the area of the first
one? Show your work.

Learning from Assessment 249 Items 1-20



ITEM

From any vertex of a 4-sided polygon, 1 diagonal can be drawn.
From any vertex of a 5 -sided polygon, 2 diagonals can be drawn.
From any vertex of a 6-sided polygon, 3 diagonals can be drawn.
From any vertex of a 7-sided polygon, 4 diagonals can be drawn.

How many diagonals can be drawn from any vertex of a 20-sided polygon?

Answer:

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP),
1996, Grade 8 Mathematics

Original Item Number: Block S2M3, Item 10
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ITEM

If x and y are integers, then the expression 4x + Sy has a value that is odd or even
depending on the values of x and y. For example, if x and y are each even, 4x is
even and Sy is even. Therefore, 4x + Sy is also even. Fill in each of the blank
spaces in the following table with either "odd" or "even".

Value of x Value of y Value of
4x + Sy

even even even

even odd

odd even

odd odd

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP),
1996, Grade 8 Mathematics

Original Item Number: Block S123M10C, Item 7
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ITEM

Bob, Carmen, and Tyler were comparing the areas of N and P. Bob said that N
and P have the same area. Carmen said that the area of N is larger. Tyler said
that the area of P is larger.

Who was correct?

Use words or pictures (or both) to explain why.

N

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP),
1996, Grade 8 Mathematics

Original Item Number: Block S123M10B, Item 5
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ITEM

Town A

Town B

1980 Population

* = 1,000 people

Town A

Town B

1990 Population

MOM

* = 1,000 people

In 1980, the populations of Town A and Town B were 5,000 and 6,000,
respectively. The 1990 population of Town A and Town B were 8,000 and
9,000, respectively.

Brian claims that from 1980 to 1990 the populations of the two towns grew by
the same amount. Use mathematics to explain how Brian might have justified his
claim.

Darlene claims that from 1980 to 1990 the population of Town A had grown
more. Use mathematics to explain how Darlene might have justified her claim.

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP),
1996, Grade 8 Mathematics

Original Item Number: Block S123M10B, Item S
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ITEM

This question requires you to show your work and explain your reasoning. You
may use drawings, words, and numbers in your explanation. Your answer should
be clear enough so that another person could read it and understand your think-
ing. It is important that you show all of your work.

METRO RAIL COMPANY

Month Daily Ridership

October 14,000
November 14,100
December 14,100
January 14,200
February 14,300
March 14,600

The data in the table above has been correctly represented by both graphs shown
below.

22,000

20,000

18,000

16,000

14,000

12,000

10,000

0

Graph A

112,1
0.) cC

CZ CDO z

14,600

14,500

14,400

14,300

14,200

14,100

14,000

SOURCE: National Center for Education Statistics, National Assessment of
Educational Progress (NAEP), 1996, Grade 8 Mathematics

Original Item Number: Block S123M10B, Item 9

0

Graph B

(43'

° z 6)

Item 25 continues on next page.
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Which graph would be best to help convince others that the Metro Rail Company
made a lot more money from ticket sales in March than in October?

Explain your reason for making this selection.

Why might people who thought that there was little difference between October
and March ticket sales consider the graph you chose to be misleading?

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP),
1996, Grade 8 Mathematics

Original Item Number: Block S123M10B, Item 9
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ITEM
The aim of this assessment is to provide the opportunity for you to:

find angle measurements
find perimeter and area of figures
compare regular polygons

Designers are experimenting with
new tile shapes for walls and floors.

The tile here is in the shape of a
regular nonagon.

The regular nonagon has nine
equal sides and angles.

1. What is the measure of the angle marked in the figure?
(Use any measuring tool that will help you.)

2. Estimate as good as you can the area of the nonagon:
Describe how you got your answer.

3. Estimate as good as you can the perimeter of the nonagon:
Describe how you got the answer.

4. Will nonagons make good tiles for floors and walls because they fit together
with no gaps? Use the geometric properties of the nonagon to explain or
illustrate why.

SOURCE: Balanced Assessment Task 4100 Item 26 continues on next page.
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Designers have developed another
tile shape:

The tile here is in the shape of a
regular decagon.

The sides of this decagon are the
same length as those of the
nonagon.

5. Without using any measuring tools, decide whether the angle marked in this
decagon is larger or smaller than the angle marked in the nonagon. Explain
why this is so.

6. Is the perimeter of the decagon greater, smaller or the same as the nonagon?
Explain how you know.

7. Is the area of the decagon greater, smaller or the same as the nonagon on the
previous page? Explain your reasoning.

SOURCE: Balanced Assessment Task 4100

Learning from Assessment Items I-26b
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ITEM
The aim of this assessment is to provide the opportunity for you to:

use knowledge of statistics to analyze and interpret data in graph
justify choice of measure center

Nigel made a graph showing how many books were taken from the library by
students in his class in the last week. (See below.)

I IN
2

U 111111 . IMI MI
4 5 6 7 8 9 10

Number of Library Books

1. How many books have been taken out of the library by Nigel's class? Show
how you got your answer.

2. Erik and Julie are the only students in the class who have started working on
a big report. How many books do you think that Erik and Julie have each
checked out?

Erik: Julie:

Explain your reasoning.

SOURCE: Balanced Assessment Task 4110
Item 27 continues on next page.
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3. Nigel said, "The mean number of library books that student have is 2.5."
Julie said, "The median number of library books that student have is 1!"
Ms. Estaphan said, "You are both correct!"
Why are these two averages different?

4. Which average would you choose to tell what is the typical number of books
checked out by the students? Explain why.

SOURCE: Balanced Assessment Task 4110
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ITEM

Benefit Concert (about 15 minutes)

Below is information about four concert acts:

Act

number of
shows in

tour

% of
available

seats filled
for tour

total
audience

attendance
for tour

dollar
amount

from tickets
sold for tour

average ticket
price

Act W 105 80% 1,274,654 $26,130,407 $20.50
Act X 78 70% 886,516 $21,498,013 $24.25
Act Y 120 90% 1,019,038 $19,361,722 $19.00
Act Z 71 80% 648,895 $12,653,453 $19.50

These four acts each offered to give a benefit performance to celebrate the
completion of the City Center Auditorium. Each act would charge its average
ticket price. The city's auditorium holds 10,000 people. The city council must
choose just one of these four acts for the benefit.

Based on the data, write a recommendation to the city council,
advising them which act you expect will raise the most money.
Use mathematics to support your recommendation.

SOURCE: New Standards
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