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Understanding-based Curriculum

STANDARDS

Definition

Standards specify established learning goals. A content standard provides a written
description of what students should know and be able to do in a particular discipline
or subject area. A performance standard specifies how well students need to perform
in order to meet the standard.

Some standards are broad and overarching (e.g., Write arguments to support claims
in an analysis of substantive topics or texts, using valid reasoning and relevant and
sufficient evidence), while others are grade/level-specific (e.g., Grade 4 — Ask and
answer questions to demonstrate understanding of a text, referring explicitly to the
text as the basis for the answers.)

Standards specify goals related to content (e.g., Grade 6 — Write and evaluate
numerical expressions involving whole-number exponents) as well as process
(e.g., Make sense of problems and persevere in solving them).

Recommendations

Standards are not curriculum; they provide the framework upon which curricula are
developed. Educators must translate Standards into a teachable curriculum to insure
a guaranteed set of desired results. Since Standards documents often contain a mix
of knowledge, skills, conceptual understandings, transfer abilities and habits of mind,
it is necessary to “unpack” them to clarify the desired results and develop appropriate
assessments and instruction.

The Common Core Standards have been developed with long-term outcomes in mind
(e.g., College and Career Anchor Standards in English Language Arts), and their
components are intended to work together (e.g., Content and Practice Standards in
mathematics). It is important for educators to understand the intent and structure of
the Standards in order to work with them most effectively. Accordingly, I recommend
that schools set the expectation and schedule the time for staff to read and discuss the
Standards, beginning with the “front matter,” not the grade-level Standards. Consider
using the following essential question to guide staff reading and discussion: What are
the new emphases in these Standards and what do they mean for our practice?
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Understanding-based Curriculum

Areas of Emphasis

in the
Common Core State Standards

The Common Core State Standards in Mathematics
“...the mathematics curriculum in the United States must become substantially more focused
and coherent in order to improve mathematics achievement .... To deliver on the promise
of common standards, the standards must address the problem of a curriculum that is a mile
wide and an inch deep. That is, what and how students are taught should reflect not only the
topics that fall within a certain academic discipline, but also the key ideas that determine
how knowledge is organized and generated within that discipline. This implies that ‘to be co-
herent,” a set of content standards must evolve from particulars... to deeper structures inher-
ent in the discipline.”

-- Common Core State Standards for Mathematics

The Common Core State Standards in English/Language Arts
“Students can, without significant scaffolding, comprehend and evaluate complex texts
across a range of types and disciplines, and they can construct effective arguments and
convey intricate or multifaceted information. Likewise, students are able independently to
discern a speaker’s key points, request clarification, and ask relevant questions. They build
on others’ ideas, articulate their own ideas, and confirm they have been understood. Without
prompting, they demonstrate command of standard English and acquire and use a wide-rang-
ing vocabulary. More broadly, they become self-directed learners, effectively seeking out
and using resources to assist them, including teachers, peers, and print and digital reference
materials.”

-- Common Core State Standards for English Language Arts

The (Draft) Common Core State Standards in Science
“The framework focuses on a limited number of core ideas in science and engineering both
within and across the disciplines. The committee made this choice in order to avoid shal-
low coverage of a large number of topics and to allow more time for teachers and students
to explore each idea in greater depth. Reduction of the sheer sum of details to be mastered
is intended to give time for students to engage in scientific investigations and argumentation
and to achieve depth of understanding of the core ideas presented. Delimiting what is to be
learned about each core idea within each grade band also helps clarify what is most impor-
tant to spend time on, and avoid the proliferation of detail to be learned with no conceptual
grounding.

-- Common Core Science Standards (draft)
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Understanding-based Curriculum

Key Points in the English Language Arts Standards

Reading

The standards establish a “staircase” of increasing complexity in what students must be able to read
so that all students are ready for the demands of college- and career-level reading no later than the
end of high school. The standards also require the progressive development of reading comprehen-
sion so that students advancing through the grades are able to gain more from whatever they read.
Through reading a diverse array of classic and contemporary literature as well as challenging infor-
mational texts in a range of subjects, students are expected to build knowledge, gain insights, explore
possibilities, and broaden their perspective. Because the standards are building blocks for success-
ful classrooms, but recognize that teachers, school districts and states need to decide on appropriate
curriculum, they intentionally do not offer a reading list. Instead, they offer numerous sample texts
to help teachers prepare for the school year and allow parents and students to know what to expect at
the beginning of the year.

Writing

The ability to write logical arguments based on substantive claims, sound reasoning, and relevant
evidence is a cornerstone of the writing standards, with opinion writing — a basic form of argument —
extending down into the earliest grades.

Research — both short, focused projects (such as those commonly required in the workplace) and
longer term in depth research — is emphasized throughout the standards but most prominently in the
writing strand since a written analysis and presentation of findings is so often critical.

Speaking and Listening

The standards require that students gain, evaluate, and present increasingly complex information,
ideas, and evidence through listening and speaking as well as through media. An important focus of
the speaking and listening standards is academic discussion in one-on-one, small-group, and whole-
class settings. Formal presentations are one important way such talk occurs, but so is the more infor-
mal discussion that takes place as students collaborate to answer questions, build understanding, and
solve problems.

Language

The standards expect that students will grow their vocabularies through a mix of conversations,
direct instruction, and reading. The standards will help students determine word meanings,
appreciate the nuances of words, and steadily expand their repertoire of words and phrases.

The standards recognize that students must be able to use formal English in their writing and
speaking but that they must also be able to make informed, skillful choices among the many ways

to express themselves through language.

Vocabulary and conventions are treated in their own strand not because skills in these areas should
be handled in isolation but because their use extends across reading, writing, speaking, and listening.

Media and Technology

Just as media and technology are integrated in school and life in the twenty-first century, skills
related to media use (both critical analysis and production of media) are integrated throughout the
standards.

© 2012 Jay McTighe and Grant Wiggins 5
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English Language Arts Standards

College and Career Readiness

Anchor Standards for Reading

Key Ideas and Details

1. Read closely to determine what the text says explicitly and to make logical
inferences from it; cite specific textual evidence when writing or speaking to support
conclusions drawn from the text.

2. Determine central ideas or themes of a text and analyze their development;
summarize the key supporting details and ideas.

3. Analyze how and why individuals, events, and ideas develop and interact over

the course of a text.

Craft and Structure

4. Interpret words and phrases as they are used in a text, including determining
technical, connotative, and figurative meanings, and analyze how specific word
choices shape meaning or tone.

5. Analyze the structure of texts, including how specific sentences, paragraphs, and
larger portions of the text (e.g., a section, chapter, scene, or stanza) relate to each
other and the whole.

6. Assess how point of view or purpose shapes the content and style of a text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse media and formats, including
visually and quantitatively, as well as in words.

8. Delineate and evaluate the argument and specific claims in a text, including the
validity of the reasoning as well as the relevance and sufficiency of the evidence.

9. Analyze how two or more texts address similar themes or topics in order to build
knowledge or to compare the approaches the authors take.

Range of Reading and Level of Text Complexity
10. Read and comprehend complex literary and informational texts independently
and proficiently.

© 2012 Jay McTighe and Grant Wiggins
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English Language Arts Standards

College and Career Readiness

Anchor Standards for Writing

Text Types and Purposes

1. Write arguments to support claims in an analysis of substantive topics or texts,
using valid reasoning and relevant and sufficient evidence.

2. Write informative/explanatory texts to examine and convey complex ideas and
information clearly and accurately through the effective selection, organization, and
analysis of content.

3. Write narratives to develop real or imagined experiences or events using effective
technique, well-chosen details, and well-structured event sequences.

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and
style are appropriate to task, purpose, and audience.

5. Develop and strengthen writing as needed by planning, revising, editing, rewriting,
or trying a new approach.

6. Use technology, including the Internet, to produce and publish writing and to
interact and collaborate with others.

Research to Build and Present Knowledge

7. Conduct short as well as more sustained research projects based on focused
questions, demonstrating understanding of the subject under investigation.

8. Gather relevant information from multiple print and digital sources, assess the
credibility and accuracy of each source, and integrate the information while avoiding
plagiarism.

9. Draw evidence from literary or informational texts to support analysis, reflection,
and research.

Range of Writing

10. Write routinely over extended time frames (time for research, reflection, and
revision) and shorter time frames (a single sitting or a day or two) for a range of
tasks, purposes, and audiences.

© 2012 Jay McTighe and Grant Wiggins



Understanding-based Curriculum

AN ADVONH :99In0§

'$1%9) X9[dwod A[3urseaIour ur Juajuod

Y11 Surpeaids Aq AJOANDJJ9 QUOP 9q UBD SIY,
'$1%9) Xo[dw09 [9A[ 9prI3 S0 01 Padu AJy) Are|
-NQEBO0A J[qeIdJSueI) AU} p[Ing APUBISUOD SIUIPNIS

AIB[NQBIOA JIWAPBIY

“Juown3Ie ue dYeW JO WLIOJUL O)
$92INOS WIOIJ ADUIPIAD JO sn saziseydwd Suntipy

S92IN0S WO} SUNLIA

"JX9) INOQE SUONIBSIOAUOD PASBQ-IOUIPIAD
SNOJIOZLI pue YOIl Ul 383U SJuUapms

SIIMSUY Paseq-Jxa,

‘3urpear 25079 10J WNNILLIND

oyy ur 1roddns pue 9oeds pue owin a1o0wW e

-QI0 SIQUOBQJ, "PRIAIUAD ST UOIONISUL YOIYM punoIe
1x9) grerrdoxdde opei3 ‘Tenuad Ay pear sjuspnS

Lixardwo)) Jo asedrarel§

"SANIANOR 10 JOYOBd) Y)
uey) Joyed 1x27 y3noIy) (Seale Juajuod /Surewiop)
PIIoM 3Y) In0oqe a3pa[mouy pIIing SIUIPNIS

saurdsi(q
YY) uI IGPI[Mouy|

'$1X9) AIRI9N|
pUB [RUOTJBWLIOJUI JO Q0UB[EQ NI} B PBAI SJUIPNIS

IXJL, AIRINI'T N [®
-uonewLIOU] SuUERY

SBIP ¥ SIION

spaepue)S V'TH 3y} Aq papueu( SPIYS [ed1305epaq

© 2012 Jay McTighe and Grant Wiggins



Understanding-based Curriculum

Common Core Standards for Mathematics

Introduction — Articulates the philosophical and conceptual foundation for the
Standards. Describes their organization and how they should be applied.

Standards for Mathematical Practice — These overarching standards apply
across the content standards in each grade
* Standards for mathematical proficiency: reasoning, problem solving, modeling,
decision making, and engagement
* Mathematical “habits of mind”

Grade-Level Standards — Define what students should know and be able to do at
each grade level

K-8 grade-by-grade standards are organized by domain
- Domains: overarching ideas that connect topics across the grades
- Clusters: illustrate progression of increasing complexity from grade to grade

Number and Operations in Base Ten 3.NBT
Use place vaiue uindeistanding and properties of vperations to
perform multi-digit arithmetic.

1. Use place value understanding to round whole numbers to the nearest
10 or 100.

2. Fluently add and subtract within 1000 using strategies and algorithms
based on place value, properties of operations, and/or the relationship
between addition and subtraction.

3. Multiply one-digit whole numbers by multiples of 10 in the range
10-90 (e.g., 9 x 80, 5 x 60) using strategies based on place value and
properties of operations.

9-12 high school standards are organized around five conceptual categories
- Number and Quantity, Algebra, Functions, Geometry, and Statistics and Probability
- Content categories: overarching ideas that describe strands of content
- Domains/Clusters: groups of standards that describe coherent aspects of the

content category

* Standards indicated as (+) are beyond the college and career readiness level but are
necessary for advanced mathematics courses (calculus, discrete mathematics, and
advanced statistics.)

© 2012 Jay McTighe and Grant Wiggins 9
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Key Points in the Mathematics Standards

* The mathematics curriculum in the United States must become substantially more
focused and coherent in order to improve mathematics achievement .... To deliver on
the promise of common standards, the standards must address the problem of a curric-
ulum that is ‘a mile wide and an inch deep.’ That is, what and how students are taught
should reflect not only the topics that fall within a certain academic discipline, but also
the key ideas that determine how knowledge is organized and generated within that
discipline. This implies that ‘to be coherent,” a set of content standards must evolve
from particulars... to deeper structures inherent in the discipline.

* The standards stress not only procedural skill but also conceptual understanding,
to make sure students are learning and absorbing the critical information they need
to succeed at higher levels - rather than the current practices by which many students
learn enough to get by on the next test, but forget it shortly thereafter, only to review
again the following year.

* The K-5 standards provide students with a solid foundation in whole numbers, addi-
tion, subtraction, multiplication, division, fractions and decimals—which help young
students build the foundation to successfully apply more demanding math concepts
and procedures, and move into applications.

* Having built a strong foundation K-5, students can do hands on learning in geome-
try, algebra and probability and statistics. Students who have completed 7th grade and
mastered the content and skills through the 7th grade will be well-prepared for algebra
in grade 8.

* The high school standards call on students to practice applying mathematical ways
of thinking to real world issues and challenges; they prepare students to think and
reason mathematically. The high school standards set a rigorous definition of college
and career readiness, by helping students develop a depth of understanding and ability
to apply mathematics to novel situations, as college students and employees regularly
do.

* The high school standards emphasize mathematical modeling, the use of mathemat-
ics and statistics to analyze empirical situations, understand them better, and improve
decisions.

© 2012 Jay McTighe and Grant Wiggins 10
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Mathematics Standards

Standards for Mathematical Practice

The Standards for Mathematical Practice describe ways in which developing student
practitioners of the discipline of mathematics increasingly ought to engage with the
subject matter as they grow in mathematical maturity and expertise throughout the
elementary, middle and high school years.

1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

The Standards for Mathematical Content are a balanced combination of procedure
and understanding. Expectations that begin with the word “understand” are often
especially good opportunities to connect the practices to the content. Students who
lack understanding of a topic may rely on procedures too heavily. Without a flexible
base from which to work, they may be less likely to consider analogous problems,
represent problems coherently, justify conclusions, apply the mathematics to practi-
cal situations, use technology mindfully to work with the mathematics, explain the
mathematics accurately to other students, step back for an overview, or deviate from
a known procedure to find a shortcut. In short, a lack of understanding effectively
prevents a student from engaging in the mathematical practices. In this respect, those
content standards which set an expectation of understanding are potential “points of
intersection” between the Standards for Mathematical Content and the Standards for
Mathematical Practice. These points of intersection are intended to be weighted
toward central and generative concepts in the school mathematics curriculum...

© 2012 Jay McTighe and Grant Wiggins 11
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Framework for K-12 Science Education

The Framework outlines the three dimensions that are needed to provide students a high quality
science education. The integration of these three dimensions provides students with a context for
the content of science, how science knowledge is acquired and understood, and how the sciences are
connected through concepts that have universal meaning across the disciplines. The following
excerpt is quoted from the Framework.

Dimension 1: Practices

Dimension 1 describes (a) the major practices that scientists employ as they investigate and build
models and theories about the world and (b) a key set of engineering practices that engineers use

as they design and build systems. We use the term “practices” instead of a term such as “skills” to
emphasize that engaging in scientific investigation requires not only skill but also knowledge that is
specific to each practice.

Similarly, because the term “inquiry,” extensively referred to in previous standards documents, has
been interpreted over time in many different ways throughout the science education community, part
of our intent in articulating the practices in Dimension 1 is to better specify what is meant by inquiry
in science and the range of cognitive, social, and physical practices that it requires. As in all inquiry-
based approaches to science teaching, our expectation is that students will themselves engage in

the practices and not merely learn about them secondhand. Students cannot comprehend scientific
practices, nor fully appreciate the nature of scientific knowledge itself, without directly experiencing
those practices for themselves.

Dimension 2: Crosscutting Concepts

The crosscutting concepts have application across all domains of science. As such, they provide one
way of linking across the domains in Dimension 3. These crosscutting concepts are not unique to this
report. They echo many of the unifying concepts and processes in the National Science Education
Standards, the common themes in the Benchmarks for Science Literacy, and the unifying concepts

in the Science College Board Standards for College Success. The framework’s structure also reflects
discussions related to the NSTA Science Anchors project, which emphasized the need to consider not
only disciplinary content but also the ideas and practices that cut across the science disciplines.

Dimension 3: Disciplinary Core Ideas

The continuing expansion of scientific knowledge makes it impossible to teach all the ideas related
to a given discipline in exhaustive detail during the K-12 years. But given the cornucopia of informa-
tion available today virtually at a touch—people live, after all, in an information age—an important
role of science education is not to teach “all the facts” but rather to prepare students with sufficient
core knowledge so that they can later acquire additional information on their own. —An education
focused on a limited set of ideas and practices in science and engineering should enable students to
evaluate and select reliable sources of scientific information, and allow them to continue their devel-
opment well beyond their K-12 school years as science learners, users of scientific knowledge, and
perhaps also as producers of such knowledge.

© 2012 Jay McTighe and Grant Wiggins 13
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Key Conceptual Understandings
and Processes in the Science Standards

Practices for K-12 Science Classrooms
1. Asking questions (for science) and defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics, information and computer technology, & computational thinking
6. Constructing explanations (for science) and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating information

Crosscutting Scientific and Engineering Concepts

1. Patterns — Observed patterns of forms and events guide organization and classifica-
tion, and they prompt questions about relationships and the factors that influence them.
2. Cause and Effect — Mechanism and explanation. Events have causes, sometimes
simple, sometimes multifaceted. A major activity of science is investigating and
explaining causal relationships and the mechanisms by which they are mediated. Such
mechanisms can then be tested across given contexts and used to predict and explain
events in new contexts.

3. Scale, Proportion, and Quantity — In considering phenomena, it is critical to rec-
ognize what is relevant at different measures of size, time, and energy and to recognize
how changes in scale, proportion, or quantity affect a system’s structure or perfor-
mance.

4. Systems and System Models — Defining the system under study — specifying its
boundaries and making explicit a model of that system — provides tools for understand-
ing and testing ideas that are applicable throughout science and engineering.

S. Energy and Matter — Flows, cycles, and conservation. Tracking fluxes of energy
and matter into, out of, and within systems helps one understand the systems’
possibilities and limitations.

6. Structure and Function — The way in which an object or living thing is shaped

and its substructure determine many of its properties and functions.

7. Stability and Change — For natural and built systems alike, conditions of stability
and determinants of rates of change or evolution of the system are critical elements

of study.

© 2012 Jay McTighe and Grant Wiggins 14
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Next Generation Arts Standards

Overarching Framework

Philasophical
Foundations

Lifelong Goals

Creating, Performing/Sharing, Responding

Processes throughout the disciplines.

Connecting/Connections (by art form)

Enduxing
Components Within Understandings Essential Questions
Each Process Redated to Euch

Dance Music Theatre Media Visual

Evidence of Learning (by art form)

Cornerstone Assessment Models
Implemented by a Learning Plan & Quality Instruction

Enduring Es=ential
Understandings Questions
_ 2% af fEmexnolors by ari
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Leaming Model Comerstone
Standard=s Assascsmants
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Understanding-based Curriculum

Curriculum Planning with Standards
using UbD

What Standard(s) will the unit focus on?
Given your reasons for teaching the unit,
which Standard(s) are most relevant?

What should students eventually be
able to do on their own if they can
meet the Standard?

What big ideas and transfer
goals are embedded in this

Standard?

Stage 1 — Desired Results

What should students
come to understand if they
really learn this content
well?

What factual knowledge
must students acquire to
meet the Standard?

Stage 2 — Assessment Evidence
What "real-world" tasks
will reveal students’ under-
standing and proficiency?
What transfer performan-
ces should students be able
to do well if they have met
this standard?

Stage 3 — Learning Plan

What important ques-
tions are raised by this
content?

What essential ques-
tions will guide inquiry
into it?

What specific skills
are stated or implied
in the Standard?
What proficiencies
must students attain
to meet the Standard?

What evidence of
learning is called for
by the standard (and
its indicators)?
What assessments
are needed?

What instruction is needed to equip students to meet
this standard?

What learning experiences will help learners acquire
the knowledge and skills, make meaning of the impor-
tant ideas and equip them to transfer their learning?

© 2012 Jay McTighe and Grant Wiggins 16
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Understanding-based Curriculum

The Understanding by Design '

Template 2.0

Frequently Asked Questions

1. Why did you change the UbD Template?

Just as computer software programs are regularly updated to incorporate new ideas
and adjustments based on user feedback, the new Template reflects the most current
thinking on UbD, based on our own observations and the constant feedback we get
from users throughout the world. In particular, we have seen the need to highlight
transfer goals and the coding of Stages 2 and 3 because too often well-intentioned
designers were not focusing on long-term transfer in their units, and the unit assess-
ments often did not closely align with the stated goals of Stage 1.

2. Do you have to follow the UbD Template order (top to bottom) when you design?
No. Backward design does not demand a rigid sequence. The process of thinking
through a design is inherently non-linear, with various entry points, leading eventu-
ally to a logically-organized product. Regardless of approach, designers should rou-
tinely check the emerging design against the UbD Design Standards to ensure that
the process yields a desired high-quality unit design.

3. Should you use the 3-stage UbD Template for planning lessons as well as units?
We do not recommend isolated lesson planning separate from unit planning. We

have chosen the unit as a focus for design because the key elements of UbD —
understandings, essential questions, and transfer performances — are too complex

and multi-faceted to be satisfactorily addressed within a single lesson. For instance,
essential questions should be revisited over time, not answered by the end of a single
class period.

Nonetheless, the larger unit goals provide the context in which individual lessons are
planned. Teachers often report that careful attention to Stages 1 and 2 sharpens their
lesson planning, resulting in more purposeful teaching and improved learning.

Wiggins, G. and McTighe, J. (2011) The Understanding by Design Guide to Creating High Quality
Units. Association for Supervision and Curriculum Development (ASCD).
<http://www.ascd.org/publications/books/109107.aspx>
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Understanding-based Curriculum

TRANSFER GOALS

Definition

Transfer Goals highlight the effective uses of understanding, knowledge, and skill that
we seek in the long run; i.e., what we want students to be able to do when they con-
front new challenges — both in and outside of school. There are a small number of over-
arching, long-term transfer goals in each subject area. For example, a long-term aim in
mathematics is for students to be able to solve “real world” problems on their own.

A long-term transfer goal in history is for students to apply the lessons of history when
considering contemporary issues.

In every case, the ability to transfer learning manifests itself in not just one setting but
varied real-world situations. Transfer is about independent performance in context.
You can only be said to have fully understood if you can apply your learning without
someone telling you what to do and when to do it. In the real world, no teacher is there
to direct and remind you about which lesson to plug in here or there. Transfer is about
intelligently and effectively drawing from your repertoire, independently, to handle
new contexts on your own. In the real world, no teacher is there to direct and remind
you about which lesson to plug in here or there: transfer is about intelligently and
effectively drawing from your repertoire, independently, to handle particular contexts
on your own. The goal of transfer thus requires that an instructional plan (in Stage 3)
help the student to become increasingly autonomous, and the assessments (in Stage 2)
need to determine the degree of student autonomy.

Transfer goals have several distinguishing characteristics:

* They require application (not simply recognition or recall).

* The application occurs in new situations (not ones previously taught or encoun
tered; i.e., the task cannot be accomplished as a result of rote learning).

* The transfer requires a thoughtful assessment of which prior learning applies
here — i.e. some strategic thinking is required (not simply “plugging in”
skill and facts).

* The learners must apply their learning autonomously (on their own, without
coaching or teacher support).

* Transfer calls for the use of habits of mind (i.e., good judgment, self regulation,
persistence) along with academic understanding, knowledge and skill.

© 2012 Jay McTighe and Grant Wiggins 25



Understanding-based Curriculum

Long Term Transfer Goals

examples

Students will be able to independently use their learning to:

History

* Apply lessons of the past to current and future events and issues, and to other historical eras
* Critically appraise political, social, and historical claims/decisions in light of available
evidence and reasoning

Health and Physical Education
* Make healthful choices and decisions regarding diet, exercise, stress management, alcohol/drug use
* Play a chosen game skillfully and with good sportsmanship

Mathematics
* Investigate and find patterns in phenomena/data, and model them mathematically
* Apply sound mathematical reasoning to clarify and solve novel mathematical problems

Performing & Fine Arts
* Find meaning and interest in varied works and performances of art
* Create/perform works in one or more media to express ideas and/or to evoke mood and emotion

Reading

* Read and respond to text in various genres (literature, non-fiction, technical) for various purposes
(entertainment, to be informed, to perform a task)

* Comprehend text by inferring and tracing the main idea, interpreting (“between the lines”), criti-
cally appraising, and making personal connections

Research

* Locate pertinent information from varied sources (print, on-line; primary, secondary)

* Critically evaluate sources and information (e.g., for accuracy, completeness, timeliness, lack of
bias, properly referenced)

Science
* Evaluate scientific claims and analyze current issues involving science or technology
* Conduct a sound investigation to answer an empirical question

World Language
* Communicate effectively in the target language in common “real world” situations
* Demonstrate sensitivity in behavior and speech to culture and context

Writing

* Write in various genres for various audiences in order to explain (expository), entertain (narrative/
poem), argue (persuasive), guide (technical), and challenge (satirical)

* Carefully draft, write, edit, and polish one’s own and others’ writing to make it publishable
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Understanding-based Curriculum

Transfer Goals

examples from schools and districts

Science Transfer Goals
Students will be able to independently use their learning to:
* Apply knowledge of science and engineering to engage in public discussions on relevant
issues in a changing world.
* Conduct investigations, individually and collaboratively, to answer questions.
* Evaluate scientific claims for validity.
* Think systemically.
Source: North Slope Borough School District, Barrow, Alaska (July 2012)

Visual Arts Transfer Goals
Students will be able to independently use their learning to:
* Create engaging and purposeful artistic expressions in forms that vary in terms of media
and style.
* Communicate ideas, experiences, and stories through art.
* Respond to the artistic expression of others through global understanding, critical stance,
personal connection, and interpretation.
* Respond to technical and conceptual challenges of his/her own.
* Develop an independent artistic vision.
Source: Sheridan School, Washington, DC (June 2011)

World Languages Transfer Goals
Students will be able to independently use their learning to:
* Communicate effectively in the target language(s) in realistic situations while displaying a
sensitivity to culture and context.
* Emulate native speakers.
» Willingly taking risks with language, both within and outside of the classroom.
Source: The Dalton School, New York, NY (March 2012)

Special Education
Students will be able to independently use their learning to:
* Function in the community while respecting social/cultural norms.
» Advocate for their personal needs — academic, behavioral, emotional, and physical.
* Communicate effectively based on purpose, task, and audience using appropriate
vocabulary.
* Explore and pursue viable options based on aspirations, interests, and experience.
Source: Prosper ISD, TX (April 2013)
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Understanding-based Curriculum

-

N
UNDERSTANDINGS Q

Definition
Identify the important, transferrable ideas and processes that students should come
to understand. Understandings differ in scope and breadth. Overarching understand-
ings point beyond the specifics of a unit to the larger, transferrable ideas that spiral
throughout the curriculum. Topical understandings target the particular insights we
want students to attain within a unit of study. Topical understandings are less likely to
transfer to other topics. Effective understandings...

* Reflect important, transferrable ideas

* Are stated as full-sentence generalizations — Students will understand that...

Desired understandings are identified in Stage 1 for the purpose of:
1. focusing curriculum around enduring, transferable learning to avoid educator
and student fixation on narrow objectives;
2. encouraging active meaning making by students; and
3. are necessary for transfer of learning to new situations.

Examples
Overarching Understandings Topical Understandings
) Unit on Money (elementary)
w ) The cost of a Beanie Baby depends on demand
Prl‘ce is a function of supply and demand. and availability at any given time.
Science Unit on Gravitational Force
Gravity is not a physical thing but a term Vertical height, not the angle and distance of
describing the constant rate of acceleration | descent, determines the eventual speed of a
of all falling objects. falling object.
Physical Education Unit on Golf
A muscle that contracts through its full A full stroke with follow-through will increase
range of motion will generate more force your distance on a drive.
. Unit on Statistics

Mathematics Statistical analvsis and hic displ
Mathematics allows us to see patterns that atisticat ana'ysis anc graphic (sprays

: : often reveal patterns in seemingly random data
might have remained unseen. . . o

or populations, enabling predictions.
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Understanding-based Curriculum

Tips on Framing Understandings

Frame the desired understanding as a full-sentence generalization in
response to the phrase, “Students will understand that...”

State specifically what it is about the topic that students are expected to grasp. Many curricular
frameworks, content standards documents, and teacher objectives make the mistake of framing
“understandings” as a topic (e.g., Students will understand the water cycle.) or skill (e.g., Students
will understand how to multiply.).

We recommend that you summarize the particular understanding(s) you are after, being as specific
as possible about the insights that should result from exploring the topic (e.g., Data analysis and
graphic displays often reveal helpful patterns and enable prediction.).

A practical way to accomplish this is to frame the understanding(s) in response to the stem: “the
students will understand that...” (e.g., The Civil War was fought initially over states rights issues and
regional economic politics, not just the morality of slavery.). This approach helps to clarify the desired
generalizations that we want students to come to understand, while avoiding the problems of stating
the understanding in terms of a topic or skill.

Another way to think about it: If your unit topic is a “story,” then what is (are) the moral(s) of
your story? By stating the understanding as a “moral of the story,” designers move beyond topics to
clarify the complete understanding they seek. For example, in a unit on animal adaptation, one of the
“morals” can be stated as, Living organisms have developed adaptive mechanisms to enable them to
survive harsh or changing environments.

” Beware of stating an understanding as a truism or vague generality. ’]

Avoid truisms — statements that are true by definition (e.g., Triangles have 3 sides) or state the
obvious (e.g., Musicians work with sounds to create music). Likewise, vague generalities (e.g.,
America is a complex country or Writing involves many different elements) are too global to provide
useful and transferrable insights into important ideas. A practical tip: Check to see that your stated
understandings do not end in an adjective (e.g., Fractions are important).

[‘ Avoid the phrase, “Students will understand how to....” ’]

Such a statement is ambiguous. One meaning is that the student will develop certain skills. This
kind of objective is best placed in the Skills section on the design template. Another meaning of
“understand how” implies that there are insights essential to wise use of the skill —e.g., knowing why
something works or is useful. Those desired insights should be made explicit and framed as under
standings in that section of the template.

A practical way to accomplish this is to specify “why?” “how?” and “so what?”” as a means of
identifying desired understandings in skill areas.
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ESSENTIAL
QUESTIONS

Definition
Open-ended questions designed to promote sustained inquiry and meaning making.
Essential questions differ in scope and breadth. We distinguish between overarching
and topical questions. Overarching essential questions point beyond the particulars
of a unit to the larger, transferable ideas and enduring understandings. They recur
fruitfully across the grades, spiraling throughout the curriculum to provide conceptual
through lines. Effective overarching essential questions:

e are broad and general in nature; and

e lead to overarching understandings

Topical essential questions are more specific. They guide the exploration of ideas and
processes within particular topics within a unit of study.

Essential questions are identified in Stage 1 for the purpose of:
1. Provoking deep thought, lively discussion, sustained inquiry, and additional
questions leading to new and/or deeper insight(s)
2. Asking students to consider alternatives, weigh evidence, support their ideas
and rethink key ideas
3. Support connections within and across content and context

Examples

Overarching Essential Questions Topical Essential Questions

* In what ways does art reflect culture as unit on masks

well as shape it? » What do masks and their use reveal about

* How do artists choose tools, techniques, the culture? What tools, techniques, and

and materials to express their ideas? materials are used in creating masks from
different cultures?

» What makes a great story? unit on mysteries

* How do effective writers hook and hold » What is unique about the mystery genre?

their readers? * How do great mystery writers hook and
hold their readers?
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Big Ideas, Understandings and Essential Questions

The following visual represents the interrelationship among big ideas, understandings and essential

questions.

Big Idea — an abstract and transferable
concept, theme, or process at the heart
of a subject or topic.

(e.g., adaptation, survival)

big idea

Topic or .,
. Content Standard ",

o (e.g., The student will understand .
o biological adaptation.) J

[
m...................................k

understanding

generalization, specifying what we want
students to come to understand about the
big idea(s).

(e.g., Students will understand that...
Living organisms (populations) adapt

in order to survive harsh or changing
environments.)

Understanding — a full-sentence Q

Essential Question — a provocative,
open-ended question, designed to guide
inquiry into the big idea(s). By actively
exploring the essential question(s),
students make meaning and deepen their
understanding.

(e.g., How do living organisms survive in
harsh or changing environments?)

© 2012 Jay McTighe and Grant Wiggins
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Tips for Using Essential Questions

1. Organize programs, courses, units of study, and lessons around the questions. Make the “content”
answers to questions.

2. Select or design assessment tasks (up front) that are explicitly linked to the questions. The task(s)
and performance standards should clarify what acceptable pursuit of, and answers to, the ques-
tions actually look like.

3. Use a reasonable number of questions per unit (2-5). Make less be more. Prioritize ‘content’ for
students to make the work clearly focus on a few key questions.

4. Frame the questions in “kid language” as needed to make them more accessible. Edit the ques-
tions to make them as engaging and provocative as possible for the age-group.

5. Ensure that every child understands the questions and sees their value. Conduct a survey or in-
formal check, as necessary, to ensure this.

6. Derive and design specific concrete exploratory activities and inquiries for each question.
7. Sequence the questions so they “naturally” lead from one to another.

8. Post the essential questions in classroom(s), and encourage students to organize notebooks
around them to make clear their importance for study and note-taking.

9. Help students to personalize the questions. Have them share examples, personal stories, and
hunches. Encourage them to bring in clippings and artifacts to help make the questions come
alive.

10. Allot sufficient time for “unpacking” the questions — examining sub-questions and probing
implications — mindful of student age, experience, and other instructional obligations. Use
question/concept maps to show relatedness of questions.

11. Share your questions with other faculty to make planning and teaching for cross-subject matter
coherence more likely. Ideas to promote overarching questions school-wide — ask teachers to
post their questions in the faculty room and/or in department meeting/planning areas. Type and
circulate questions in the faculty bulletin. Present and discuss at faculty and P.T.S.A. meetings.

Other tips:
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Unpacking Standards - “Inside Out” Method

STANDARD

lear and coherent writing in which the development, organiza-

tion, and style are appropriate to task, purpose, and audience.

Source: Common Core - College and Career Readiness Anchor Standards - Writing

4 \

Stated/implied ‘‘big ideas” in NOUNS: Stated/implied performances in VERBS:

» development « organization e style
o task « audience e purpose Produce (writing)

(“form follows function”)

ADJECTIVES and ADVERBS:

« clear
- coherent
* appropriate

Understandings Transfer Goal(s)

Produce clear and coherent writing in
which the development, organization,
and style are appropriate to task,
purpose, and audience.

* A writer's purpose (e.g., to inform,
entertain, persuade, etc.) and audience
shapes the style, development and
organization of the writing.

- Different writing genres and purposes

have unique organizational patterns.
Performance Task(s)
* Write for the same purpose to different

. . audiences, and explain the influence of the
Essential Questions | target audience on thestyle, word choice, efc.

* Write on the same content in fwo
different genres and explain each genre's
influence on organization, style, word choice.

» What is my goal? For whom am | writing?
» How does purpose and audience affect a
writer’s style and organization?

» How do effective writers hook and hold
their readers in different genres (e.q.,
mystery, essay, poem, historical fiction)?

Criteria

« clear * coherent
* appropriate to task, purpose, audience
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Unpacking Standards - “Inside Out” Method

STANDARD
rguments to support claims in af substantive

topics or texts, using valind relevant and sufficient

e\/ldﬂ' Source: Common Core - College and Career Readiness Standards - Writing

4 \

Stated/implied ‘‘big ideas” in NOUNS: Stated/implied performances in VERBS:
e arguments e claims e write « support (claims)
« topics or texts  analyze (topics/texts)
e evidence e reasoning * reasoning

ADJECTIVES and ADVERBS:
e valid
 relevant
e sufficient

Understandings | Transfer Goal(s)
« The effectiveness of an argument I produce clear and coherent
is dependent upon the quality of the writing to persuade a target
supporting evidence used (validity, | audience
appropriateness) and how it is con- i
veyed. |
| Performance Task(s)
I Based on your reading of informational
I | texts on a local or national issue, prepare
Essential Questions I a (re_pprt, lgtter to editor., essay) for a
specific audience to convince them of your
« What makes an argument convincing? I position. Your argument should follow a
« What is the best evidence | can use logical sequence with supporting evidence
to support my argument? * for your position (claim).
« How do | best organize and present |
my argument? Criteria - relevant evidence
« sufficient evidence
« valid reasoning
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Unpacking Standards - “Inside Out” Method

STANDARD

central ideas or themes of a text an their

developmen the key supporting details and ideas.
Source: Common Core - College and Career Readiness Anchor Standards - Reading

4 \

Stated/implied ‘‘big ideas” in NOUNS: Stated/implied performances in VERBS:

e ideas e development e determine

« themes e« details e analyze
o text e SumMmarize

ADJECTIVES and ADVERBS:
e central

e key
esupporting

Understandings Transfer Goal(s)

Determine central ideas or themes of
a text and analyze their develop-
ment. Summarize the key supporting
details

I

Performance Task(s)
» Prepare a “study guide” for students

by summarizing the central ideas or
key themes of a text.

» Use the “Adding up the Facts” orga-
nizer to show how supporting details

 Authors do not always state the
central idea or theme overtly; readers
have to infer it “between the lines.”

« Effective readers use specific strate-
gies to help them infer the implied
main ideas of a text.

l
l
l
l
l
l
Essential Questions I
l
\

» How can | to determine the central
idea or theme of what | read? : !
» How can | read “between the lines” !ead to an inference about main
to determine the author’s meaning? ideas. I

» What strategies do effective read- .

ers use to make meaning from a text? Criteria , jppropriate inference

« effective summary

« supported by key details
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Unpacking Standards - “Inside Out” Method

STANDARD ith Mathematics

Mathematically proficient students ca

he mathematics they know to
arising in everyday life, society, and the workplace....routinel

cal results in the context of the situation an

(solve)problems
their mathemati-

whether the results make sense,

possiblyhe model if it has not served its purpose.
Source: Common Core State Standards - Mathematics

4

Stated/implied ‘“‘big ideas” in NOUNS:

« mathematical model(s)
» “real life” problems
« disciplines and life

S —

Stated/implied performances in VERBS:

e interpret
« reflect on
e improve

e model

« apply
e solve

ADJECTIVES and ADVERBS:

Understandings | Transfer Goal(s)
» Mathematical models simplify and l Apply the mathematics they know
Cf nnde.Ct phednomeb[‘a to alss.iSt in under- to develop mathematical models
standing and problem solving.
« Mathematical models must be viewed I for solving real world problems
critically so that they do not mislead. |
«Effective problem solvers always check l
for the reasonableness of solutions. I Performance Task(s)
I | | ¢ Createa mathematical model for a
. . selected “real-world” situation (e.g.,
Essential Questions I | seasonal temperatures).
« How can | best model this phenomena « Critically review and improve a
in this situation? l mathematical model for its appropri-
« Do these results make sense? ateness to a given situation.
» What are the limits of this * I
mathematical model in this context? .
« What do effective problem solvers do? Criteria + appropriate modeling
e accurate
« reasonableness of solution
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Unpacking Standards - “Inside Out” Method

STANDARD

Stated/implied ‘‘big ideas” in NOUNS: Stated/implied performances in VERBS:

ADJECTIVES and ADVERBS:

Understandings | Transfer Goal(s)
|
|
' 1
| Performance Task(s)
| |
Essential Questions I
|
Criteria
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Sources of Assessment Evidence: Self Assessment

Directions: Use the following scale to rate your “level of use” of each of the following assessment
tools (at the classroom, school or district level). What do the survey results suggest? What patterns do
you notice? Are you collecting appropriate evidence for a/l the desired results, or only those that are
easiest to test and grade? Is an important learning goal “falling through the cracks” because it is not
being assessed?

4 = Frequent Use
3 = Use Sometimes
2 = Occasional Use

1 =Do Not Use

1. selected-response format (e.g., multiple-choice, true-false) quizzes and tests
2. written/oral responses to academic prompts (short-answer format)
3. performance assessment tasks, yielding:
~ extended written products (e.g., essays, lab reports)
____ visual products (e.g., Power Point show, mural)
___ oral performances (e.g., oral report, foreign language dialogues)
____ demonstrations (e.g., skill performance in physical education)
. long-term, ‘““authentic” projects (e.g., senior exhibition)
. portfolios - collections of student work over time
. reflective journals or learning logs

. informal, on-going observations of students

. formal observations of students using observable indicators or criterion list

O 00 39 O »n b

. student self-assessments
10. peer reviews and peer response groups

11. other:
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What is understanding?

Part 1 — How would you define “understanding”? What does it mean to “really understand” or

“get it”?

e a
Understanding:

\ J

Part 2 - What are concrete indicators of really understanding something (as apposed to merely

knowing important facts about it)? What can the person with understanding do that the person with

only knowledge—even lots of knowledge—cannot do?

-
. . Indicators of Knowledge
Indicators of Understandin } )
f & without Understanding
. J
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A Collection of Assessment Evidence
example - unit on Nutrition - grades 5-6

Performance Tasks:
r )

You Are What You Eat - Students create an illustrated
brochure to teach younger children about the importance
of good nutrition for healthful living.

Camp Menu - Students develop a 3-day menu for meals and
snacks for an upcoming Outdoor Education camp experience.
They write a letter to the camp director to explain why
their menu should be selected (by showing that it meets the
USDA Food Pyramid recommendations, yet tasty enough for

the students).
. J
Other Evidence:
(e.g., tests, quizzes, prompts, work samples, observations, etc.)
~ N

Quiz - the food groups and the USDA recommendations
Quiz - Skill Check - reading food labels for nutrition info.

Prompt - Describe two health problems that could arise as
a result of poor nutrition and explain how these could be

avoided.
\_ Y,

Student Self-Assessment and Reflection:

4 N\

1. self assess the brochure, You are What You Eat

2. self assess the camp menu

3. self assess the extent to which you “eat healthy” at the
end of unit (compared to the beginning)
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.
=

Performance tasks can be used as rich learning activities or as assessments. They ask
students to apply knowledge and skills to a new situation, and typically yield tangible products and
performances that serve as evidence of learning. Performance tasks (as distinct from long-term
projects) can usually be completed within a relatively short time frame, generally between one and
four class periods. Here are general characteristics of performance tasks; they:

* demand thoughtful application of knowledge and skills, not just recall;

* yield tangible products and performances that serve as evidence of learning;

* establish authentic contexts for performance;

* can integrate two or more subjects as well as 21st century skills (e.g., critical thinking,

technology use, teamwork);

* do not have a “single, best” answer or one, “right way” to accomplish the task;

* evaluate performance with established criteria and rubrics; and

* may be used as rich learning activities and/or assessments.

Performance Tasks

Performance tasks may be content-specific (e.g., mathematics, science, social studies) or
integrated (i.e., involving two or more subjects). One natural interdisciplinary connection is to
include a reading, research and/or communication (writing, graphics, presentation) component to
tasks in content areas. Such tasks encourage students to see meaningful learning as integrated,
rather than something which occurs in isolated segments.

Two examples of performance tasks are provided below.

Fairy Tales [grades 3-4]

You have just finished reading three fairy tales that all have the same general pattern —
characters overcoming a confrontation with an animal when the animal’s intent is to harm the
character(s). Your task is to write a story that includes all the characteristics of a fairy tale and also
uses this same general pattern. You will then read your story to your kindergarten reading buddy
and teach him/her about the characteristics and general pattern of a fairy tale.

Source: Assessing Outcomes: Performance Assessment Using Dimensions of Learning

City Park [high school physics]

Your design team has been asked by the City Park Department to construct a model for a new
playground near the elementary school. The playground will have swing sets and see-saws. For the
safety of the children who will be using the playground equipment, you must design your swings so
that they don’t swing too fast or “loop-the-loop “ over the top of the swing set.

Design and conduct an experiment to determine how the variables - length, mass, height of
release - affect the rate of back-and-forth movement of a swing. Be prepared to present your find-
ings, recommendations, and a demonstration to the City Park officials.

Source: A Tool Kit for Professional Developers: Alternative Assessment
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The Facets of Understanding

The facets of understanding provide indicators of understanding and thus can be used
to select or develop assessments.

If someone really understands something, they can...

Explanation

. § + Explain it in their own words.
Q ‘Represent it in a different form.
5? *Teach it to someone else. 7
S *Make and support an %
$ inference. %
QO C
$ %
Q
v

* Make meaning from a text or
data set.

« See and describe patterns.

* Make new connections.

* Use their learning effectively
in a hew situation.
 Transfer.

Facets of

Understanding

+ Get “inside" another
person’s feelings and world
view.

* Recognize merit in the odd,
unorthodox, or unfamiliar.

* Recognize different points
of view.

* See the "big picture.”

* Take a critical stance.

A
&
g
* Realize their strengths and &
weaknesses.
* Recognize the limits of their
own understanding.
* Reflect on their learning and actions.

%,
@
% ¢

Self-Knowledge
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Brainstorming Assessment Ideas Using the Facets

Use the six facets of understanding to generate possible ways in which students
might reveal understanding.

Explanation
S
O
> 4
5,0 - Explain how a %
S battery causes a z:
éQ light bulb to glow. %(
< 2
IS Q
N ?

- Design an electrical circuit
to accomplish a specific task.
* Troubleshoot a faulty
electrical circuit.

* Interpret a schematic
diagram and predict
the outcome.

* Why does the United
States use AC instead of
DC current? (historical
perspective)

- Describe an electron’s
experience as it passes
through a simple current.

K
N
‘% * Reflect on your é‘?
o deepening understanding K
% of electricity (e.g., I used &
2. to think that.... but now Qv

I understand that....).

Self-Knowledge
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Understanding-based Curriculum

Teaching and Learning for Understanding

What does it mean to teach and learn for understanding?

We have found it useful to consider this question by examining three distinct, yet
interrelated, learning goals: 1) acquisition of new information and skill, 2) making meaning
of that content (i.e., coming to understand), and 3) transfer of one’s knowledge (i.e., apply-
ing one’s learning to new situations).

These three categories link directly to elements identified in Understanding by Design.
In Stage 1 teachers specify the knowledge and skill that they intend students to acquire.
They also decide upon the “big ideas” they want students to come to understand and
develop essential questions to help students make meaning of those ideas. In Stage 2,
teachers develop performance tasks requiring transfer as evidence that students understand
and can apply their knowledge in authentic contexts.

Acquire

important

Meaning
of “big ideas”
(key principles
and processes)

knowledge
and skills

Transfer

learning to new
situations
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What is Fair?

Who won this year’s 7th grade race around the campus?

Every year at Birdsong Middle School, there is an all-class race. Below are the results for the 7th
grade (which is made up of four different classes). But there is a problem: no one agrees on who
won! One person thinks Class C should win the trophy because they had the 1st runner overall in
the race. Another person thinks Class D should win because they had 3 runners come in under 10th
place. A third person says: just find the average. But a 4th person said: wait a minute — Class C had
more students in their class than Class D. Averages won’t be fair! A 5th person says: use the
scoring system in Cross Country — just add up the place of finish of the top 5 finishers in each
class and the lowest total wins. A 6th person says — unfair! Some classes did well in the first few
runners but poorly in the middle! Why should they win? Now, everyone is confused and arguing.

What is the fairest way to determine the winner? Which class should win the trophy?

Your group, well-known in the school as a group of expert mathematicians (and respected for your
sense of fairness) is being consulted as to who should win the trophy. What will you recommend and
why?

Class rank Class A Class B Class C Class D
1 4 6 1 2
2 9 7 3 5
3 11 10 14 8
4 12 13 18 15
5 20 16 19 17
6 21 22 23 31
7 25 24 28 33
8 26 27 30 36
9 29 34 32 37
10 35 39 41 38
11 43 40 44 46
12 45 42 47 51
13 49 48 50 55
14 54 52 56 57
15 61 53 60 58
16 65 62 63 59
17 69 66 64 67
18 70 72 68
19 71 73
20 74

Notes on the chart:

* The numbers in the chart, from 1 to 74 represent the place of finish of that runner. So, the overall
race winner was from Class C, the number two runner overall was in Class D, etc.

* Class rank refers to the rank of finish place in that class, not the overall race. So, the first runner in
class A was 4th overall in the race, the 2nd best runner in class A came in 9th overall, etc.

* The blanks reflect the fact that each of the 4 classes has a different number of students.

© 2012 Jay McTighe and Grant Wiggins 50
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Coding a Learning Plan Using A - M - T

A= acquiring basic knowledge and skills M-= making meaning T = transfer

Mathematics Unit on Measures of Central Tendency

Essential Question: What is fair - and how can mathematics help us answer the question?
1. Introduce and discuss the essential question, first part - What is “fair”? What is “unfair’? M

2. Introduce the 7th grade race problem. Which of the 7th-grade classes won the race? What is a fair
way to decide? Small-group inquiry, followed by class discussion of answers. M

3. Teacher informs students about the mathematical connections derived from the problem
analysis, and lays out the unit and its culminating transfer task. A

4. In small-group jigsaw, students share their answers to the INQUIRY sheet, then return to their
team to generalize from all the small-group work. Discuss other examples related to the concept of
“fairness” such as the following. M
- What is a fair way to rank many teams when they do not all play each other?
- What is a fair way to split up limited food among hungry people of very different sizes?
- When is it ‘fair’ to use majority vote and when is it not fair? What might be fairer?
- Is it fair to have apportioned Representatives based on a state’s population, yet have two
Senators from each state irrespective of their size? What might be fairer?
- What are fair and unfair ways of representing how much money the “average” worker
earns, for purposes of making government policy?

5. Teacher connects the discussion to the next section in the textbook - measures of central tendency
(mean, median, mode, range, standard deviation). A

6. Students practice calculating each type of measure. A

7. Teacher gives quiz on mean, median, mode from textbook. A

8. Teacher leads a review and discussion of the quiz results. A M

9. Group task worked on in class: What is the fairest possible grading system for schools to use? M
FfO. Individuals and small teams present their grading policy recommendations and reasons. M T
11. Culminating transfer task: Each student determines which measure (mean, median or mode)
should be used to calculate their grade for the marking period and writes a note to the teacher show-

ing their calculations and explaining their choice. T

12. Students write a reflection on the essential question and their learnings as a result of the unit. M
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) UNITED STATES SOCCER FEDERATION

Our challenge is to develop players that are:

* Technically Gifted

* Tactically Sound

* Composed

* Creative

* Risk Takers

* “Own the Game” and are focused on solving the problems that the game presents, instead of
primarily thinking about coach imposed solutions to the game

EVOLVING COACHES —> EVOLVING PLAYERS

In order to affect change on the players a shift in coaching methodology may need to take place.
The development of creative, intuitive players is greatly impacted by coaching style and
demands.

When conducting training sessions, there needs to be a greater reliance on game oriented
training that is player centered and enables players to explore and arrive at solutions while they
play. This is in contrast to the “coach centered” training that has been the mainstay of coaching
methodology over the years.

GAME CENTERED TRAINING DEFINED

“Game centered training” implies that the primary training environment is the game as opposed
to training players in “drill” type environments. This is not to say that there is not a time for a
more “direct” approach to coaching. At times, players need more guidance and direction as they
are developing. However, if the goal is to develop creative players who have the abilities to
solve problems, and interpret game situations by themselves, a “guided discovery” approach
needs to be employed.

This approach taps in to certain essentials that are always present within the team. Players want
to play and enjoy playing the game first and foremost. Since the “game” is used in training, this
allows for players to be comfortable with the pace, duration, and physical and mental demands
that the game provides. The reason why the players play is because they enjoy the game. They
have a passion for the game. This is where they find and express their joy and creativity.

Games vs. Drills: a comparison

GAME

* This is what the players actually face during competition. It is 100% realistic.

* Therefore, the players are more competent at transferring what they have learned in training to
the game itself.

* Game Experience = 100% of Training Time
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Understanding-based Curriculum

Teaching and Assessing for Understanding —
Observable Classroom Indicators

To what extent are...

1. Instruction and assessment focused on “big ideas” 4 3 2 1
and essential questions based on established standards/outcomes?

: . . . 4 3 2 1
2. Essential questions posted and revisited throughout a unit?
3. Pre-assessments used to check students’ prior knowledge and
potential misconceptions regarding new topics of study? 4 3 2 1

4. Opening "hooks” used to engage students in exploring the big 4 3 2 1
ideas and essential questions?

5. Students’ understanding of the “big ideas” and core processes
assessed through authentic tasks involving one or more of the six
facets?

6. Evaluations of student products/performances based upon 4 3 2 1
known criteria/rubrics, performance standards, and models
(exemplars)?

7. Appropriate instructional strategies used to help learners’
acquire knowledge and skills, make meaning of the big ideas,
and transfer their learning?

8. Students given regular opportunities to rethink, revise and 4 3 2 1
reflect on their work based on feedback from on-going (formative)
assessments?

9. The students expected to self-asses/ reflect on their work/learn-
ing and set goals for improvement?

10. Other: 4 3 2 1
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Schooling by Design — Key Elements

Policies,

ES
"\" Structures, ‘7‘%
Q“' Governance <
Q Resource Allocation ’5‘
& %

Personnel — Hiring,
Appraisal, Development

Curriculum and Assessment System

Mission and Learning
Philosophy Principles
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Understanding-based Curriculum

Curriculum Design:
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Cornerstone Tasks

The pressures of high-stakes accountability testing have led many schools and
districts to encourage their teachers to engage in “test prep” instruction, especially in the
tested grades and subject areas. Additionally, there has been an increase in the use of
“interim” or benchmark assessments that mimic the state tests. While these practices may
have their place, they typically focus on decontextualized content knowledge and skills at
the expense of more relevant and engaging learning. As a counter-balance to “test prep”
teaching and “‘practice” testing, Grant Wiggins and I have argued for the inclusion of more
robust and authentic tasks as part of a local curriculum and assessment system. We refer to
these as “cornerstone” tasks.

The Cornerstones are curriculum-embedded tasks that are intended to engage
students in applying their knowledge and skills in an authentic context. Like a cornerstone
anchors a building, these tasks are meant to anchor the curriculum around the most
important performances that we want learners to be able to do (on their own) with
acquired content knowledge and skills. They honor the intent of the Standards, within
and across subject areas, instead of emphasizing only the tested (a.k.a. “eligible”) content.
Moreover, they support effective instructional practices that engage learners in “meaning
making” and transfer.

More specifically, Cornerstone tasks:

e are curriculum embedded (as opposed to externally imposed);

* recur across the grades, becoming increasingly sophisticated over time;

* establish authentic contexts for performance;

» call for understanding and transfer via genuine performance;

* may be used as rich learning activities or assessments;

* integrate 21st century skills (e.g., critical thinking, technology use, teamwork)

with subject area content;

* evaluate performance with established rubrics;

* engage students in meaningful learning while encouraging the best teaching;

* provide content for student portfolios so that they graduate with a resume

of demonstrated accomplishments rather than simply a transcript of courses
taken.

© 2012 Jay McTighe and Grant Wiggins 57



Understanding-based Curriculum

WSONLID ATRIN] 1oded 1oded
Auoay 0] asuodsay uonIsoq [OIBdsY 71 2pein
Aessa Aessa Aessa
aimes/Apored a1ua3 aaneredwo) | oAneUOWINGIY uonIuya(J 11 9pein
BUOSIO] Kessa Kessa 1odax
[eOLI0ISTH SUT [BONLI)) anssI [B100S [oIBasdy 01 dpein
SJUQWIQLA ATRINI| Kessa
A120d ordnnuu jo sisAfeuy [eLIoNpq 109JJ9/asne)) 6 9pein
uonoy WIST[OqUIAS Aessa uonnjos 110dax
QATIRILIBN] uo ABSsa AIeId)r] JWd[qOId [oIBasy Q dpeID
Sunum I9)08IRYD uonen[eAd
BUOSIO] uo ABSSd AIBIN] Korod | Aydei3oiqony L dpeIin
1O1JU0d 10 3un}as 1oded 110dax
YlAw [eurdLQ uo ABSSd AI1BIN] uonIsoq [oIeasay 9 dpeIn
JAISSAxdX
[AAIBAI) SISA[euy AIerdny JAISENSId] Lxoyisodxy AAVID

AN LORILSIA TOOHDS TVIALNAD HOdddD
(Z1-9) SUNLIAA UI SJUIUWISSISSY JUO0ISIIUWIO))

58

© 2012 Jay McTighe and Grant Wiggins



Understanding-based Curriculum

Cornerstone Assessments —
Examples of Recurring Tasks

Mathematical Modeling

Grade 2/3

Every seven weeks students work in groups of four to measure the height of each
other using tape measures affixed to the classroom walls. By mid-May, the class has ob-
tained six height measures. Then, students create a simple graph (height in inches plotted
against the months of the school year) and plot the data. Using rulers, they connect the
dots to see “rise over run” (a visual representation of their growth over time). The chart
papers are posted throughout the room, and the students circulate in a gallery walk to
view the changes in heights of the various groups.
Students then analyze the data to answer guiding questions: “In what months did we grow
the most this year?” “Is there a difference between how boys and girls have grown in
second grade?” “How does our class growth compare to that in the other second grades?”
“What can we predict for next year’s second graders about how they will grow based on
our data?” Students are then work in their groups to develop a presentation for the current
Ist/2nd graders to predict how much they will grow next school year.

Middle School

A former NBA legend, Hoops McGinty, has pledged money to the local science
museum for an exhibit on our solar system. He pledges the money under one
condition: that a regulation NBA basketball be used to represent some aspect of the scale
display and that other NBA-related shapes and sizes be used (e.g., a basketball be used to
represent a planet or moon). The building floor space is 300 by 800 feet.

Your job is to create a model of the solar system that is built to scale to fit
within this space. Prepare a diagram with accurate measurements drawn to scale.
Show your work so that Hoops will approve and fund your design.

High School
Create a mathematical model in order to:

» recommend the most cost effective cell phone contract while considering
different variables (e.g., type of cell phone, length of contract, calling/data
amounts).

» compare home mortgage options for varied purchase prices, down payments,
interest rate plans, and length of term (including variable rates).

» predict future Olympic event winning times (e.g., men’s and women’s
marathon).
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The Literacy Design Collaborative Task Templates

Funded through the Bill and Melinda Gates Foundation, the Literacy Design Collaborative (LDC)
has developed a set of Modules designed to support the integration of the Common Core Standards
(6-12) in English/ Language Arts with core content in Science, Social Studies and Technical areas.
Each Module consists of a task and associated instructional procedures intended to provide a rigor-
ous, authentic classroom experience for students at the secondary level.

The Tasks require students to read, analyze, and comprehend written materials and then write cogent
arguments, explanations, or narratives in the subjects they are studying. A key feature of the LDC’s
work is a set of generic Task Templates -- fill-in-the-blank “shells” that allow teachers to design their
own tasks.

Here are several samples:

Argumentation Task Template
After researching (informational texts) on (content topic or issue), write a/an
(essay or substitute) that argues your position on (topic, issue, essential ques-
tion). Support your position with evidence from research. Be sure to acknowledge competing views.
Give examples from from past or current events issues to illustrate and clarify your position.

Social Studies Example:

After researching academic articles on censorship, write a/an blog or editorial that argues your
position on the use of filters the use of Internet filters by schools. Support your position with
evidence from research. Be sure to acknowledge competing views.

ELA Example:

What makes something something funny? After reading selections from Mark Twain and Dave
Barry, write a review that compares their their humor and argues which type of humor works
for a contemporary audience and why. Be sure to support your position with evidence from the
texts.. Be sure to support your position with evidence from the texts.

Informational or Explanatory Task Template

[Insert question] After reading (literature or informational texts), write a/an
(essay, report, article, or substitute) that defines and explains (term or concept). Support your discus-
sion with evidence from the text(s). What (conclusions or implications) can you draw?

Social Studies Example:

What did the authors of the American Constitution mean by “‘rights”? After reading the Bill
of Rights, write an essay that defines “rights” and explains “rights” as the authors use it in this
foundational document. Support your discussion with evidence from the text. What implications
implications can you draw?
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Cornerstone Assessments —
Examples of Recurring Tasks

Social Studies

Upper Elementary/Middle School

You have an idea that you believe will make your school better, and you want to
convince school leaders that they should act on your idea. Identify your audience (e.g.,
principal, PTSA Board, students) and:

* Describe your idea.

* Explain why & how it will improve the school.

* Develop a plan for acting on your idea.

Your idea and plan can be communicated to your target audience in a
letter, e-mail, or presentation.

High School
After investigating a current political issue, prepare a position paper/presenta-

tion for a public policy maker (e.g., Congress person) or group (e.g., school board,
legislative committee). Assume that the policy maker or group is opposed to your
position. Your position statement should provide an analysis of the issue, consider
options, present your position, rebut opposing positions, and attempt to persuade the
public policy maker or group to vote accordingly.

Your position can be communicated in a written report, via a web blog, or
delivered as a presentation.

Other:
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Cornerstone Assessments —
Examples of Recurring Tasks

Science

Upper Elementary
The Pooper Scooper Kitty Litter Company claims that their litter is 40%

more absorbent than other brands.

You are a Consumer Advocates researcher who has been asked to evaluate
their claim. Develop a plan for conducting the investigation. Your plan should be
specific enough so that the lab investigators could follow it to evaluate the claim.

Middle School

Design and conduct an investigation to answer the question, How does
exercise affect the pulse rate? Compare normal pulse rate to changes caused by
two selected physical activities (e.g., jogging, push-ups, squats, swimming) for
designated intervals.

Prepare a report to explain the results to other students in a news article,
e-mail, graphic, or other appropriate media..

High School
Design an investigation to answer the question, How much does it cost to

take a shower?

Identify the variables that must be considered and then develop a plan for
conducting the investigation. Your plan should be specific enough so that other
investigators could follow it and answer the question.
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Common Analytic Rubric for Persuasive Writing
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