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Understanding by Design

Principles of Curriculum for Understanding:

Students presented with vast amounts of content knowledge that is not orga-
nized into meaningful patterns are likely to forget what they have learned and to be
unable to apply the knowledge to new problems or unfamiliar contexts (Haidar, 1997).
Curriculum for understanding provides ample opportunity for students to apply their
knowledge in a variety of contexts and conditions. This helps them transfer their
learning to new situations and better prepares them for future learning (Bransford and
Schwartz, 2000). Providing students with frequent opportunities to apply what they
learn in multiple contexts requires a reallocation of instructional time. Allowing time
for in-depth learning means decisions must be made about what knowledge is of most
worth. For this reason, the curriculum needs to specify clearly the appropriate balance
between breadth and depth of coverage in terms of student learning outcorues.

A mathematics or science curriculum for advanced study that promotes learning with
understanding:

1. Structures the concepts, factual content, and procedures that constitute the
knowledge base of the discipline around the organizing principles (big ideas) of the.
domain.

2. Links new knowledge to what is already known by presenting concepts in a
conceptually and logically sequenced order that builds upon previous learning within
and across grade levels.

L 3. Focuses on depth of understanding rather than breadth of content coverage by
providing students with multiple opportunities to practice and demonstrate what they
learn in a variety of contexts. :

4 4. Includes structured learning activities that, in a real or simulated fashion, allow
students to experience problem solving and inquiry in situations that are drawn from
their personal experiences and real-world applications.

\;r 5. Develops students’ abilities to make meaningful applications and generalization to
new problems and contexts.
6. Incorporates language, procedures, and models of inquiry and truth verification that
are consistent with the accepted practice of experts in the domaim:™ ™
7. Emphasizes interdisciplinary connections and integration and helps students
connect learning in school with the issues, problems, and experiences that figure
prominently in their lives outside of the classroom.

*Source: Committee on Programs for Advanced Study of Mathematics and Science in American High Schools
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Understanding by Design

Key Understandings about...

-~ Understanding --

» A primary goal of education is the development and deepening of student
understanding of important ideas and processes within, and across, disciplines so
that they can transfer their earning to new situations. Rote learning will not prepare
students for transfer.

» Content and Standards ﬁeed to be “unpacked” to identifj the big ideas worth
understanding and the essential questions worth exploring.

» Evidence of student understanding is revealed when students can apply (transfer)
their learning to new situations within authentic contexis.

» Six facets of understanding — the capacity to explain, interpret, apply, shift
perspective, empathize, and self-assess — serve as indicators that students understand.

Understanding must be “earned” by the learner. Teaching for understanding
facilitates meaning making by students.

-~ Design --

» Fffective curriculum development reflects a three-stage design process called

“ba&w;a{r_cl_d_es_igpj This process helps to insure that curriculum plans are well
aligned and focused on desired results. Backward design of curriculum helps avoid
the twin problems of “textbook coverage” and “activity-oriented” teaching.

o The backward design process can be productively applied to planning a single unit,
a year-long course, and an entire K-12 curriculum.

s Regular reviews of curriculum and assessment designs, based on design standards,
are needed for quality control to avoid the most common design mistakes and
disappointing results.

« Bducators can “work smarter” in curriculum design by working collaboratively
and sharing ideas via electronic networks (e.g., using the Eduplanet21 UbD Planner).
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Understanding by Design

A Summary of Key Research Findings Supporting
Understanding by Design

» Views of how effective learning proceeds have shifted from the benefits of diligent drill and
practice to focus on students’ understanding and application of knowledge.

« Experts’ knowledge is organized... Their knowledge is not simply a list of facts and
formulas that are relevant to the domain; instead, their knowledge is organized around core
concepts or ‘big ideas’ that guide their thinking about the domain (e.g., Newton’s second law
of motion); it is “conditionalized” to specify the contexts in which it is applicable; it supports
understanding and transfer (to other contexts) rather than only the ability to remember. Novices”
knowledge is much less likely to be organized around big ideas; they are more likely to approach
problems by searching for correct formulas and pat answers that fit their everyday intuitions.

» Learning must be guided by generalized principles in order to be widely applicable.
Knowledge learned at the level of rote memory rarely transfers; transfer most likely occurs when
the learner knows and understands underlying principles that can be applied to problems in new
contexts. Learning with understanding is more likely to promote transfer than simply memoriz-
ing information from a text or a lecture.

s Skills and knowledge must be extended beyond the narrow contexts in which they are
- initially learned. For example, knowing how to solve a math problem in school may not trans-
fer to solving math problems in other contexts. It is essential for a learner to develop a sense of
when what has been learned can be used -- the conditions of application. Failure to transfer is
often due to learners’ lack of this type of conditional knowledge.

» Curricula that are a “mile wide and an inch deep” run the risk of developing
disconnected rather than connected knowledge. Research on expertise suggest that a superficial
coverage of many topics in the domain may be a poor way to help students develop the
competencies that will prepare them for future learning and work.”

* Feedback is fundamental to leamning, but feedback opportunities are often scarce in
classrooms. Students may receive grades on tests and essays, but these are summative assess-
ments that occur at the end of projects. What are needed are formative assessments, which pro-
vide students with opportunities to revise and improve the quality of their thinking and
understanding.

* Assessments must reflect the learning goals that define various environments. If the goal
is to enhance understanding and applicability of knowledge, it is not sufficient to provide assess-
ments that focus primarily on-memory for facts and formulas. Many assessments measure only
propositional (factual) knowledge and never ask whether students know when, where, and why
to use that knowledge. Given the goal of learning with understanding, assessments and feedback
must focus on understanding, and not only on memory for procedures or facts,
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Understanding by Design

The Three Stages of Backward Design

( &
1. Identify
desired
results.
| 2. Determine
acceptable
evidence. ]
3. Plan learning
experiences
and instruction.

The backward design approach consists of three general stages:

Stage 1. Identify Desired Resulis — In stage one we consider the goals. What should
students know, understand, and be able to do? What big ideas are worthy of understanding
and implied in the established goals (e.g., Standards, curriculum objectives, etc.)? What “en-
during” understandings are desired? What essential questions are worth
pursuing to guide student inquiry and meaning making? What specific knowledge and skills
are targeted and needed for effective performance?

Stage 2. Determine Acceptablé Evidence — In the second stage we consider evidence
of learning. How will we know if students have achieved the desired results and met the
Standards? How will we know that students really understand the identified big ideas?
What will we accept as evidence of proficiency? The backward design orientation suggests.
that we think about our design in terms of the collected assessment evidence needed to
document and validate that the desired results of Stage 1 have been achieved.

Stage 3. Plan Learning Experiences and Instroction — With identified results and
appropriate evidence of understanding in mind, it is now time to develop the learning plan.
What will need to be taught and coached in light of the performance goals? What resources
will be emplyed? How should the learning experiences be sequenced? What on-going as-
sessments-are neede dfor feedback? In planning learning activities, consider the AMT ele-
ments: How will we help learners acquire needed knowledge and skills? How will we en-
gage learners in making meaning of important ideas? How will we equip students to fransfer

their learning?
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Understanding by Design

UbD and Standards-based Curriculum Planning

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

What should students eventually be
able to de on their own to meet the
Standard(s)?

What big ideas and transfer
goals are embedded in the
targeted Standard(s)?

T Stage 1~ DesieaRes
TR What important questions
I are raised by this confent?
= What essential questions
will guide inguiry?

What should students
come fo understand to |
really learn thig content
well?
What specific skills are
stated or implied in the
Standard(s)?

What proficiencies
must students aitain to
meet the Standard(s)?

What factual knowledge
must sfudents acquire fo =
meet the Standard(s)?

tagez_AssessmentEWﬂence
What evidence of
learning is called for
by the Standard(s)? &
What assessments are §
needed?

What "authentic”
performance tasks will
reveal students’ under-
standing and ability o
transfer their learning?

Stage3—Leatning Plan .~ -

What instruction is needed to equip students to meet the Standard(s)?
What learning experiences will help learners acguire targeted knowl-

edge and skills, make meaning of the important ideas and equip them to
transfer their learning? What on-going assessments will provide feed-

back to teachers and students?
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Understanding by Design

Three Types of Learning Goals

We have found it useful to consider three types of learning goals: 1) acquisition of new
information and skill, 2) making meaning of that content (i.e., comin g to understand), and
3) transfer of one’s knowledge (i.¢., applying one’s learning to new situations). These goals
are interrelated, yet distinct. The distinctions are important since each type of goal requires
different approaches to both instruction and assessment.

‘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. Ideally, units are
framed with long-term transfer goals in mind.

Make

Acguire Meaning
important of “big ideas”
knowledge (key principles

and skills

'R, and processes) 4R

Transfer

learning fo new
situations
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Understanding by Design

UbD Unit Design Standards 2.0

Key: 3 =meetsthestandard 2= partially meets thestandard 1= does not yet meet the standard

271 Feedback & Guidance

1. The listed ransfer Goal specify ire long-term, genuine
accomplishment.

2. The identified Understandings reflect important, transferable
ideas.

3. The identified Understandings are stated as full-sentence gener-
alizations — Students will understand that...

4. Essential Questions are open-ended and thonght provoking.

5. Relevant Standards, Mission, and/or Program Goals are
addressed explicitly in all 3 Stages.

6. The identified knowledge and skills are needed to address the
established goals, achieve the targeted understanding(s), and
support transfer.

7. All the elements are aligned so that Stage 1 is focused and
cherent

8 The spemﬁed assessmentsprovzde Valid ewdence of all desned '
results; i.e., Stage 2 aligns with Stage 1.

0. The specified assessments include authentic transfer tasks
based on one or more facets of understanding.

10. The specified assessments provide sufficient opportunities for
students to reveal their attainment of the Stage 1 goals.

11. Evaluative criteria for each assessment are aligned to the

erRs in Stage 1.

12. Aropte e vats intrution will help learners:

a. Acquire targeted knowledge and skills.

b. Make meaning of important ideas.

¢. Transfer their learning to new situations.

13. The WH.ER.ET.O. elements are inchaded so that the unit is

hkely to be engaging and effectwe for all Ieamers .

Overall

14 All 3 stagesare coherent and in ahgnment

15. The unit design is feasible and appropnate in the fime
available.

© 2017 Jay McTighe and Grant Wiggins 14



Understanding by Design

Four Types of Big Ideas

* adaptation » good & evil

* equivalence * heores & sheroes

» thythm » the Gilded Age

° migration » freedom & responsibility
s diversity ' » the nature of truth

° perspective : e the pursuit of happiness

» Critical Thinking » Force equals mass times

acceleration (F=MA).
» Problem Solving

s Price is a function of supply

» Scientific Investigation and demand,
= Writing Process e Water seeks its own level.

e Historical Inquiry » In the absence of forces, an

o object at rest will remain atrest. -
» Creativity

© 2017 Jay McTighe and Grant Wiggins 15



Understanding by Design

Big Ideas, Understandings and Essential Questions

The following visual represents the interrelationship among big ideas, understandings and essential
guestions. Understanding is needed for transfer.

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

(e.g., adaptation, survival)

> Topic or .,
Standard °

s’ (e.g., The student will understand ~ °e
° biological adaptation.) .

Understanding — a full_sentence @ Essential Question — a provocative, -
generalization, specifying what we want 'open:en'ded quesf":lorll, designed to gmde
students to come to understand about the inquiry into the big idea(s). By actively

exploring the essential question(s),

big idea(s). . .
e.g., Students will understand that... students m.'_ake meaning and deepen their
understanding.

- Living organisms (populations) adapt o do v . o
; : : 8., Ho v Survive in
in order to survive harsh or changing z g ,h w ho ing organisms ; ;’v

- r changing envi ;
enVIFORINENLS, arsi o SULE ENVIFONMIENLS

© 2017 Jay McTighe and Grant Wiggins 16



Understanding by Design

UNDERSTANDINGS (,

Definition

Understandings refer to the important, transferrable ideas and processes that students
should come to understand. Understandings differ in scope and breadth. Overarching
understandings 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. ..

s Reflect important, transferrable ideas

o Are stated as full-sentence generalizations in response to the stem:

Students will understand that...

Desired understandings are identified in Stage 1 for the purpose of:
1. focusing curriculum around enduring, transferable learning to avoid fixation
on simply covering and. testing discrete learning objectives;
2. encouraging active meaning making by students; and
3. preparing students to be able to transfer their learning to new situations,

Overarching Understandings

English/Language Arts

Audience and purpose influence

a writer’s choice of organizational
patterns, language, and literary techniques

Science

The way in which an object or living thing
is shaped and its substructure determine .
many of its properties and functions.

~Physical Education
A muscle that contracts through its full

to elicit an intended response from readers.

- Unit on Golf B

range of motion will generate greater force.

Topical Understandings

" Unit on Poetry
Poets use rhyme schemes, meter (regular
rhythms) and word sounds (e.g., allitera-
tion) to engage their readers.

Unit on Cells

Special structures within cells are respon-
sible for particular functions, and the cell
membrane forms the boundary that controls
what enters and leaves the cell.

A full stroke with follow-through will
increase your distance on a drive.

© 2017 Jay McTighe and Grant Wiggins
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Understanding by Design

Understandings
examples

Students will understand that....
Arithmetic_(numeration)

« Numbers are concepts that enable people to represent quantities, sequences, and rates.
» Different number systems can represent the same quantities (e.g., bases).

Art

» The greatest artists often break with established traditions and techniques to betier express
what they see and feel. '

= Available tools, techniques and resources influence artistic expression.

= (Great art addresses universal themes of human existence.

Darnce
» Dance is a language of shape, space, timing and energy.
« Movement can communicate ideas and feelings.

Economics
» In a free-market economy, price is a function of supply and demand.
» Relative scarcity may lead to trade and econcmic interdependence or to conflict.

Foreign/World Language

+ Studying other languages and cultures offers insights into our own.
» Meaning is conveyed through phrasing, intonation, and syntax. (Just because you can translate
all the words doesn’t mean you understand the speaker.)

G:E()g!fﬂph Y

o The topography, climate, and natural resources of a region influence the culture, economy, and
life-style of its inhabitants. '
*» All maps distort the earth’s representation of area, shape, distance, and/or direction.

overmmnent

= Democratic governments must balance the rights of individuals with the common good.,
= A written constitution sets forth the terms and limits of a government’s power.
= Different political systems vary in their tolerance and encouragement of innovation.

History
» History involves interpretation; historians can and do disagree.
» Historical interpretation is influenced by one’s perspective (e.g., freedom fighters vs. terrorists).

edia/Technolo
» Technological progress presents new possibilities and problems.
» Just because it is on the Internet or in a book, doesn’t make it true.

© 2017 Jay McTighe and Grant Wigging 18
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Understandings
examples

Literainre

= Novelists often provide insights about human experience through fictional means.

» An effective story engages the reader by setung up questions — tensions, mystery, dilemmas, or
uncertainty - about what will happen next.

» Everybody is entitled to an opinion about what a text means, but some interpretations are more
insightful and supportable than others.

Mathematics :
+ Sometimes the “correct” mathematical answer is not the best solution to “real-world” problems.

« Heuristics are strategies that can aid problem solving (e.g., breaking a complex problem into
chunks, creating a visual representation, working backward from the desired result, gness and check).
» Statistical analysis and data display often reveal patterns that may not be obvious.

Mausic

» The silence is as important as the notes.

e Popular music has shifted from emphasizing melody and lyrics to emphasizing multi-layered
rhythms.

Physical Education/Athletics

* Creating “space” away from the ball/puck spreads the defense and increases scoring opportunities
(e.g., in basketball, soccer, football, hockey, water polo, and lacrosse).

 The most efficient and effective swimming strokes involve pulling and pushing the water directly
backward.

e Proper follow through increases accuracy when throwing (e.g., baseball, foul shot) and swinging
(e.g., golf, tennis).

Reading/Langnage Arts

= Effective readers use specific strategies to help them better understand the text (e.g., using context
clues, questioning the author, predicting what will come next, re-reading, summarizing, efc.

» Different types of texts (e.g., narrative, mystery, biography, expository, persuasive, etc.) have
different structures. Understanding a text’s structure helps a reader better understand its meaning.

Science

» Scientific clalms must be verified by independent investigations.

» Standardized measures allow people to more accurately describe the physwal world.
* Correlation does not insure causality.

Writing

s Audigiice and purpose (e.g., to inform, persuade, entertain} ififitiehce the dse of literary techniques
(e.g., style, tone, word choice).

« Punctuation marks and grammar rules are like highway signs and traffic signals — they guide
readers through the text to help avoid confusion.

© 2017 Jay McTighe and Grant Wiggins 19
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ESSENTIAL

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 that cut across
topics. They recur fruitfully across the grades, spiraling throughout the curriculam to
provide conceptual through lines. Effective overarching essential questions:

s are broad and general in nature; and

» Jead 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
Visual Art unit on masks
* In what ways does art reflect culture as » What do masks and their use reveal about
well as shape it? the culture? What tools, technigues, and
* How do artists choose tools, techniques, | materials are used in creating masks from
and materials to express their ideas? different cultures?
English/Language Arts unit on mysteries
» What makes a great story? o What is unique about the mystery genre?
o How doeffective writers ook and Fold ™ | » How do great mystery writers hook and
their readers? hold their readers?

© 2017 Jay McTighe and Grant Wiggins 20
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Concept Attainment — Essential Questions

Part 1 - Examine the following examples and non-examples to determine the common characteristics
of Essential Questions. List these in the box below.

1. How are "form" and “function” 7. How many legs does a spider have?
related in biology? How does an elephant use its frunk?

2. How do effective writers hook and 8. Whatis “foreshadowmg"? Can you
hold their readers? find an example of foreshadowmg

in the story?
3. Who "wins" and who "loses” when

technologies change? 9. What is the original meaning of the

term, technology (from its Greek

4. Should it be an axiom if it is not root, "techne”)?
obvious? 10. By what axioms are we able o prove
5. What distinguishes fluent foreign- the Pythagorean theorem?
ers from native speakers? 11, What are some French colloguialisms?
6. How would life be different if we 12. How many minutes are in an hour?
couldn't measure time? How many hours are in a day?
. AN ~
~
List common chamc{enstws of the Essential Questions:
o o o e b ond e o
(_Jﬁ"\g W‘L‘\)" ,)f C..muﬂ;ﬂ!"uo(. u’acféf’i'owl !‘ao r{}&mhm/ﬁﬂ%rwmj M‘"—’L"i‘j&)d od
\. «BﬁOL\rdi féwatflf ln,c_.. I’“C\L\f @‘Y‘ 2y (f»m J

Part 2 - Use your list of characteristlcs as criteria to determine Whlch of the following are Essential

Questions. Check “yes” o » after each example. YES NO
13. What is the relationship between popularity and greatness in literature? __‘/_{ N
14. When was the Magna Carta signed? S _.‘././__
15. Crustaceans ~ what's up with that? =
16. To what extent are common sense and science related? LA
17. Which modern U.S. president will have the most disappointing legacy? L ____

v

18. What's the pattern? ' —_—

Refine your-list of -key characteristics-of Essential Questions:

[a—y
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Essential Questions

examples

Arithmetic (mumeration)

o ‘What is a number?
= Why do we have numbers? What if we didn’t have numbers?
e Can everything be quantified?

Arts (visnal and performing)

» Where do artists get their ideas?
» How does art reflect, as well as shape, culture?
* Do you like that (artwork)?

" Culinary Aris

* When is it o.k. to deviate from the recipe?
* What makes a “safe” kitchen?

Dance

» How and what can we communicate through the “language” of dance?
= In what ways can motion evoke emotion?

Economics
* What determines value?
* Can macro-economics inform micro-econonics (and vice-versa)?

Foreign/World Language

» What distinguishes a fluent foreigner from a native speaker?
= What can we learn about our own language and culture from studying another?

Geographyv

* What makes places unique and different?
= How does where we live influence ow we live?

Government
» Who should decide?
» How should we balance the rights of individuals with the common good?

lealth =
= What is “healthful” Hving?
* How can a diet be heaithy for one person and not another?

© 2017 Jay McTighe and Grant Wiggins
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Essential Questions

examples

History

» Whose “story” is it?

« How do we know what to believe about historical claims?
» 'What can we learn from the past?

Literature
» What makes a “great” book/story? :
« What “truths” can fiction reveal? Should a story teach you someﬂnng?

Mathematics
» When is the “correct” answer not the best solution?
s What are the limits of mathematical representation/modeling?

Music
» How are sounds and silence organized in various musical forms?
» If practice makes perfect, what makes “perfect” practice?

Physical Education/Athlefics
e Who is a “winner?”
» Is pain necessary for progress in athletics? (“No pain, no gain” — agree?y

Reading/Langnage Arts
s How does what you read influence how you should read it?

» How do you read “between the lines?”
o Why do we punctuate? What if we didn’t have punctuation marks?

Science
e To what extent are science and comrmon sense related?
» How are “form” and “function” related in biology?

Technology
e In what ways can technology enhance research and communication? In what ways might

technology hinder them?
» What are the pros and cons of technological progress?

» How do effective writers hook and hold their readers?
» How does audience and purpose influence writing style?
» What is a “complete” thought?

© 2017 Jay McTighe and Grant Wiggins
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What Makes an Essential Question?

Questions that meet all or most of the following criteria qualify as “essential.” An essential question:

1) is open-ended; i.e., it typically will not have a single, final, and correct answer.

Essential questions vield inquiry and argument -- a variety of plausible (and arguable) responses, not
straightforward facts that end the matter. They should uncover rather than cover (up) the subject’s con-
troversies, puzzles, and perspectives.

2) is thought-provoking and intellectually engaging, often sparking discussion and debate. -
Essential Questions work best when they are designed and edited to be thought-provoking to students,
engaging them in sustained, focused inquiries. Such questions often involve the counter-intuitive, the
visceral, the whimsical, the controversial, the provocative. Is the Internet dangerous for kids? Are
censorship and democracy compatible? Does food that is good for you have to taste bad?

3) calls for high-order thinking, such as analysis, inference, evaluation, prediction. t
cannot be effectively answered by recall alone (or via a Google search).

Their aim is to stimulate thought, to provoke inquiry, and to spark more questions, including thought-
ful student questions, not just pat answers. They serve as doorways into focused yet lively inguiry and
research. They are intended to result in conclusions drawn by the learner, not recited facts.

4) points toward important, transferable ideas within (and sometimes across) disciplines.
Essential questions reflect the most historically important issues, problems and debates in a field of
study. I's history inevitably biased? What is a proof? Nature or nurture? By examining such questions,
students are engaged in thinking like an expert (i.e., “doing” the subject).

5) raises additional questions and sparks further inquiry.

Thought-provoking essential questions are naturally generative. They lead to other important questions
within, and sometimes across, subject boundaries. For example: In nature, do only the strong survive?
leads to other questions and inquiries into human biology and the physics of physiclogy. What do we
mean by “strong?” Are insects strong (since they are survivors)?

6) requires support and justification, not just an answer.

Essential questions are intended to elicit a variety of plausible {(and arguable} responses. Students are ex-
pected to provide reasons and evidence. Thus, teachers pose follow-up prompts; e.g., Why?, What's your
reasoning? Who agrees? Who disagrees? What's another way of viewing this?

7) recurs over time; i.e., the question can and should be re-visited again and again.

These are questions that are not answerable with finality in a single lesson or brief sentence — and that’s
_ the point. The same important questions get asked and re-asked throughout one’s learning and in the
history of the field. For example: What makes a great book great? Are the Harry Potter novels great
books? can be productively examined and re-examined by first graders as well as college students.
Over timne, student responses become more sophisticated, nuanced, and well-reasoned.

© 2017 Jay McTighe and Grant Wiggins 7 24



Unpacking Standards Worksheets

Unpacking Standards - “Inside Out” Method

STANDARD
(Writearguments to support claims in anGanalysisof substantive

topics or texts, using validfeasoningand relevant and sufficient

gﬂ_dﬁﬂ_(:@_. Source: Common Core - College and Career Readiness Standards - Writing

¢ Stated/implied “big ideas” in NOUNS:
¥ . arguments e claims

« topics or texts

« evidence - reasoning

Stated/implied performances in VERBS:
[ . write o support (claims) |
» analyze (topics/texts)

s reasoning

| ADJECTIVES and ADVERBS: § .
: + valid
o relevant B

s sufficient

Understandings i Transfer Goal(s)
» The effectiveness of an argument I produce clear and ccherent
is dependent upon the quality of the . writing to persuade a target
supporting evidence used (validity, audience
appropriateness) and how it is con- 1
veyed. i
I | Performance Task(s)
E Based on your reading of informational
[ | texts on a local or national issue, prepare
Essential Questions I a (re‘port, lefster 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 I best organize and present i
my argument? o JCyiteria -+ relevant-evidence -
» sufficient evidence

» valid reasoning

© Wiggins & McTighe 2012 ' page 25



Unpacking Standards Worksheets

V‘Unpa@king Standards - “Inside Out” Method

STANDARD (‘Modelwith Mathematics

Mathematically proficient students carapply the mathematics they know t@groblems

arising in everyday life, society, and the workp[ace....routinely@heir mathemati-

cal results in the context of the situation andwhether the results make sense,
possibly@he model if it has not served 75 purpose.

s et i

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

4

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

{1OE D L s b £, ST 2

Source: Commeon Core State Standards - Mathematics

TR P i s

} Stated/implied performances in VERBS:

= modet = interpret
s apply » reflect on

» solve » improve

E o T e A e o,
g ! ADJECTIVES and ADVERBS: | 0
’ | - makes sense

‘ { - e serves its purpose

Understandings

« Mathematical models simplify and
connect phenomena to assist in under-
standing and probtem solving.

» Mathematical models must be viewed
critically so that they do not mislead.
sEffective problem solvers always check
for the reasonableness of solutions.

Essential Questions

= How can | best mode! this phenomena
in this situation?

s Do these results make sense?

« What are the limits of this
mathematical model in this context?

» What do effective problem solvers do?

Transfer Goal(s)

Apply the mathematics they know
to develop mathematical models
for solving real world problems

Performance Task(s)

[ | - Createa mathematical model for a
selected “real-world” situation (e.g.,
I | seasonal temperatures).
« Critically review and improve a
I | mathematical model for its appropri-
% ateness to a given situation.

1 Criteria .+ appropriate modeling
e accurate
« reasonableness of solution

© Wiggins & McTighe 2012
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Understanding by Design

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 4il 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 = Qccasional Use

1 =Do Not Use

¢{ 1. selected-response format (e.g., multiple-choice, true-false) quizzes and tests
H 2. written/oral responses to academic prompts (short-answer format)

3. performance assessment tasks, yielding:

Y extended written products (e.g., essays, lab reports)

Z_visual products (e.g., Power Point show, mural)

2 oral performances (e.g., oral report, foreign language dialogues)
4

demonstrations (e.g., skill performance in physical education)

. long-term, “authentic” projects (e.g., senior exhibition)

I

p——
Lh

. portfolios - collections of student work over time &~ USJZ/C\— to ysa

[

. reflective journals or learning logs

Q\

3
P

| 10. peer reviews and peer response groups

. informal, on-going observations of students

. formal observations of students using observable indicators or criterion list

O C0 =

. student self-assessments

11, other:
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A Collection of Assessment Evidence

(example - 4 week unit on Nutrition for grade 6)

Performance Tasks:

"

r

You Are What You Eat - Create a picture book to
teach 1st graders about "healthful” eating and show
at least 2 health problems that may result from poor
nutrition.

Camp Menu - Design a "balanced” 3-day menu for
meals and snacks for a weekend camping trip. Explain
why your menu plan is both healthy and tasty.

Note: Both performance tasks will be evaluated with rubrics,

Other Evidence:
(e.g., tests, quizzes, prompts, work samples, observations, etc.)

7

Quiz on the food groups and their nutritional
benefits |

Skill Check on reading and interpreting nutrition
information on food labels.

Unit Test on health problems caused by poor eating.

Student Reflection on Daily "eating” Journal -
* To what extent are you a "healthy” eater?
* What could you do to become more of one?

© 2017 Jay McTighe and Grant Wiggins 28
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What is Understanding?

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

-

Someone who understands...

( o \f’,@a[\ SO0MeOhe, ¢/r5€ ‘
Con e\:bmms\rak \ o
Con e Jo uﬁ&sc, wtf}rjwf‘ioma& Clse  Coua Jo 1L

/@H mlﬂﬂ o Hz,id“ uwézﬂk&m \'“"‘ a4 e efesclse

/m-» Mﬁ[ﬁ( Cﬁhme,uiiwmg

.

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 Understanding

Indicators of Knowledge
without Understanding

“?’Cw\ étvm-/ O\’L@ \/»au

%(&W ﬂ/o(ﬁ\aw\ bj[lc\xf

ot e o Flhdy ofts

\I\D¢ &JL\ My\[c\i

e Ao ok

@Cqm c,(fo J@k‘(’

C

Yool b

VMM

OL{\/{_‘-

[ e ’f U X(Umok/( J

|

vy E.\{]fc:de‘(UC", ‘H’Mlﬂvo‘ \’V\

.
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.
=

Performance tasks ask students to apply knowledge and skills to a new situation, and
typically yield tangible products and performances that serve as evidence of learning. These tasks
can be used as rich learning activities or as assessments. 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 leaming 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 Dimansions 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 findings, recommendations, and a demonstration to the City Park officials.

Source: A Tool Kit for Professional Developers: Alternative Assessment

© 2017 Jay McTighe and Grant Wiggins _ 30
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Performance Task Review Criteria

KEY TO RATINGS: 3 =extensively 2= Somev‘vhat 1 =not yet

CRITERIA

1. The task aligns with targeted standard(s)/outcome(s) and one
or more of the 4C’s — critical thinking, creativity, communication, 3
collaboration. ‘

2. The task calls for understanding and transfer, not simply recall 3
or a formulaic response.

3. The task requires extended thinking and habits of mind —notjust 3
an answer.

4. The task is set in an “authentic” context; i.e., includes a realistic 3
purpose, a target audience, and genuine constraints.

5. The task includes criteria/rubric(s) targeting distinct traits of 3
understanding and successful performance; i.e., criteria do not
simply focus on surface features of a product or performance.

6. The task directions for students are clear. 3
7. The task will be feasible to implement. 3
Optional:

8. The task allows students to demonstrate their understanding/ 3
proficiency with some appropriate choice/variety (e.g., of produets

or performances).

9. The task effectively integrates two or more subject areas 3
10. The task incorporates appropriate use of technology.- - : 3
Other: ; 3
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The Facets of Understanding

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

If someone really understands something, they can...

Explanation

g « Explain it in their own words.
ol ‘Represent it in a different form.
é"? *Teach it to someone else. 7
& -Make and support an %
&?’ inference. <%
8 ¢
S %
N (2)
%

* Make meaning from'a text or
data set.

+ See and describe patterns.
» Make new connections.

» Use their learning effectively
in a new situation.
* Transfer.

Facets of

hderstanding

* 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.

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

.g"
&
[+4)
&R
&

%s
<
% <

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

o
S
@ .
< + Explain how a ‘%b
& battery causes a <
£ light bulb to glow. %,
3 %
5 =

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

\, electrical circuit.

/electric \
\circuits /

- 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.

&
o
{% . + Reflect on your §
% deepening understanding 8
?%. of electricity (e.g., I used &
. to think that..... but now %

T understand that....).

- Self—Kﬁowledge
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Questioning for Understanding using the Facets

Explanation

What is the key idea in ?
What are examples of ?
‘What are the characteristics/parts of ?
How did this come about? Why is this so?

What caused ? What are the effects of 7
How might we prove/confirm/justify ?
How is connected to ?
‘What might happen if ?
‘What are common misconceptions about ?
Interpretation

What is the meaning of ?
‘What are the implications of ?
What does reveal about 7
How is like ___(analogy/metaphor)?
How does reiate to me/us?

So what? Why does it matier?

Application

How and when can we use this (knowledge/process)?

How is applied in the larger world?
How might help us to 7
How could we use to overcome ?

Perspective
What are different points of view about 7

How might this look from ’s perspective?
How is similar to/different from 7
What are other possible reactions to ?
‘What are the strengths and weaknesses of ?
‘What are the limits of ?
‘What is the evidence for ?
Is the evidence reliable? sufficient?

Empathy
What would it be like to walk in ’s shoes?

How might feel about ?
How might we reach an understanding about ?
What was trying to make us feel/see?

Self-Knowledge
How do I know

What are the limits of my knowledge about
.. What are my “blind spots” about
How can | best show
How are my views about shapedby
(experiences, habits, prejudices, style)?
What are my strengths and weaknesses in ?.-

I D D s
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Understanding by Design

Webb’s Depth of Knowledge for
Reading and Mathematics

DOK
Level

Reading Tasks require:

Mathematics Tasks require:

» verbatim recall of a text

= only basic, literal comprehension

» basic paraphrasing of specific details
from the text

> support for ideas by reference to
details from the text

= use of a dictionary to find the
meanings of words

s recalling information (e.g., a math fact or
definition)

» performing a one-step, well-defined
procedure (e.g., an algorithm or formula)

s “plug in” numbers into a given algorithm
= follow a set procedure with a clearly
defined series of steps

» some inference/interpretation of
textual information
» summary of main idea(s)

» applying some mathematical reasoning to:
- multi-step, yet routine, problems
- one-step, simple word problems

» support for inference/interpretation

with textual evidence and reasoning

» critical analysis; for example,

- author’s style in literatnre

- distinguishing fact and opinion

- recognizing bias or flawed
reasoning

2 " » prediction of an outcome based on text | ¢ collecting, classifying, organizing, and
information comparing simple data
s use of context cues to identify the » organizing and displaying simple data in
meaning of unfamiliar words tables, graphs, and charis
+ interpreting non-complex numerical
information
» comprehension and interpretation of » application of sound mathematical
abstract ideas (e.g., metaphor, reasoning to multi-step, non-routine
| analogies) problems
» going beyond the literal text by » analysis of problem situations (e.g.,
summarizing, generalizing fmd determining what information is needed)
3 connecting ideas from multiple sources | , explanation of one’s thinking and

reasoning

o interpreting complex numerical or
statistical information

+ making and supporting mathematical
conjectures

* perseverance

» transfer — applying ideas/information
from a given text to a new task

» developing hypotheses and performing
complex analyses across texts

* analyzing and synthesizing
information from muitiple sources

« evaluating alternative perspectives
across multiple sources

e extracting common ideas/themes
across texts from different times and
cultures

» application of sound mathematical
reasoning to confront complex, ill-
structured problem situations

» complex analytical and creative thinking

» strategic planning

» transferring mathematical concepts and
process to new contexts (e.g., in science)

» interpreting complex . numerical or
statistical information from multiple sources
= lots of perseverance!
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Understanding by Design

Performance Task Examples

Examine the performance task vignettes on the following pages. What distinguishes these
tasks from typical test “items”? What common features or characteristics do these share?

Painting a Schoolroom — Mathematics, grades 7-9

When confractors give us an estimate on repairs, how can we know if the cost is
reasonable? You have been asked by the Principal to review a painting contractor’s
proposal to determine whether s/he is being overcharged. (Students are given room
dimensions and cost figures for materials, labor, and a 20% profit. )

Examine the proposal and write a letter to the Principal providing your evaluation
of the proposal. Be sure to show your calculations so that s/he will understand how
you arrived at your conclusion.

Mail-Order Friend — Language Arts, grades K-2

Imagine that you have an opportunity to “order” a friend by telephone from a mail-
order catalog. Think about the qualities that you want in a friend. Before you “order”
your friend over the telephone, practice asking for three characteristics that you want
in a friend and give an example of each characteristic. Remember to speak clearly and
loud enough so that the sales person will know exactly what to send. '

From the Mountains to the Seashore — History, Geography, Math, grades 5-8

A group of nine foreign students is visiting your school for one month as part of an
international exchange program. (Don’t worry, they speak English!) The principal has
asked your class to plan and budget a four-day tour of [your state or province] to help
the visitors understand the state’s impact on the history and development of our na-
tion. Plan your tour so that the visitors are shown sites that best capture the ways that
[your state or province] has influenced thenation’s development.

You should prepare a written tour itinerary, including an explanation of why each
site was selected. Include a map tracing the route for the four-day tour and a budget
for the trip. ‘

Spot Remover — Science, Middle School

Chris wants to decide which of two spot removers is best. First, he tried Spot
Remover A on a T-shirt that had fruit stains and chocolate stains. Next, he he tried
Spot Remover B on jeans that had grass stains and rust stains. Then he compared the
results. S ' - R
Bxplain what did Chris do wrong that will make it hard for him to know which spot
remover is best. Redesign the experiment to help him determine the best spot remover.
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Performance Task Examples

Find the Best Deal — Mathematics, High School

Your friend has told you that he has just upgraded his cell phone plan with BS&S.
The plan offers unlimited calls and texts for a fixed monthly fee. Your current plan is
based on a price per call (in minutes) and text (mbs). He insists that his new plan is the
best plan available and you should choose this same plan. Is he correct in his assump-
tion that this is the best plan for you? Why or why not? Explain your position, cite
your mathematical reasons, and show table(s)/graph(s) and equation(s) to support your
recommendation.

Pulse Rate — Science, grade 6-9

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

Active Citizen — Social Studies, Language Arts, grade 4-9

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

» Describe your idea.

« Explain why & how it will improve the school/community.

» Develop a plan for acting on your idea.

Your idea and plan can be communicated fo your target audience in a letter, e-
mail, public service announcement or presentation. '

Pooper Scooper — Science, grade 4-6

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 toevaluate
the claim.
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Performance Task Examples

Hall of Recognition — Social Studies, Language Arts, grade 4-5

The state has announced the establishment of a Hall of Recognition to honor the
contributions of local citizens to their community, the state or the nation. Since you
are learning about famous individuals from , you have been asked to nominate
a candidate who you believe would be worthy of admission to the Hall.

Your task is to select and research the life of your chosen individual. Submit a
nomination letter to the Hall’s selection committee explaining the reasons why your
candidate should be included Hall of Recognition. Be sure to describe his/her accom-
plishments and the contributions they he/she has made.

How-To Guide — E/LA; may include other content areas

Since you are an accomplished user of software (e.g., iMovie, Google
Docs), you have been asked to develop a User’s Guide or Tutorial to help
(e.g., fellow students, adults) learn to use it. Provide clear step-by-step directions for
using specific features and include a Trouble- Shootmg Guide for common problems
that beginning users may encounter.

Chemical Equilibrivwm — Chemistry, grades 11 - 12

You are a researcher hired by a group of expert mountain climbers. Hypoxia is the
set of symptoms (headache, fatigue, nausea) that comes from a lack of oxygen in body
tissues. It is often felt by mountain climbers as they ascend altitude quickly. Sherpas,
long-time residents of high altitudes, seem to feel no hypoxic discomfort. Why might
that be? Your group wants to know, and fo benefit from the knowledge.

Design a series of experiments that would test the difference in hypoxic symptoms
between mountain climbers and sherpas. Explain, using chemical equilibrium, why
high altitude causes hypoxia in the climbers. How can sherpas avoid these symptoms?
How can you test for these possibilities? What would a positive test look like? What
inherent errors would you have to be aware of?

Tour Director — World Languages Level 1

You serve on a Welcome Committee to provide tours for new students. Plan 2 trip to
three places (e.g., school, town, mall) in the new student’s target language. Incorporate
the following vocabulary: directions (left, right, near, far, next to, etc.), places (e.g.,
classrooms, cafeteria, gym, library, labs, churches, police and fire stations, schools,

restaurants, stores) and transportation (e.g., bus, bike, stairs, escalators, taxi, train,. ... _ _

car). Remember fo include a variety of locations, directions, and forms of transporta-
tion on your “trips.” Keep sentences simple and narrate in the target language.
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The Literacy Design Collaborative Task Templates

Funded through the Bill and Melinda Gates Foundation, the Literacy Design Collaborative (1.DC)
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 censoxship, write a/an blog or editorial that argues your
position on 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 hamor 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 coneept). Support your discus-
ston 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 ani essay that defines “rights” and explainis “rights” as the authors use it iii this
foundational docament. Support your discussion with evidence from the text. What implications
can you draw?
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Four Types of Performance Criteria

By what criteria should understanding performances be assessed? The challenge in answer-
ing is to ensure that we assess what is central to the understandin g, not just what is easy to
score. In addition, we need to make sure that we identify the separate traits of performance
(e.g. a paper can be well-organized but not informative and vice versa) to ensure that the
student gets specific and valid feedback. Finally, we need to make sure that we consider the
different types of criteria (e.g. the quality of the understanding vs. the quality of the perfor-
mance in which it is revealed). The chart below offers ideas for different types of criteria and
their associated indicators.

I l
Describes the degree of | Describes the degree | Describes the | Describes the over-
knowledge of factual infol. of skill/proficiency. I degree of quality | all impact and the
mation or under- Also refers to the effec- : evident in E extent to which
standing of concepts, | tiveness of the process | products and | goals, purposes, or
principles, and processes.| or method used. | performances. | results are achieved.
l I
accurate i careful | attractive : beneficial
appropriate ! clever | competent | conclusive
authentic | coherent 5 creative |  convincing
complete { collaborative E detailed E decisive
correct I concise I extensive E effective
credible | coordinated | focused | engaging
explained ; effective | graceful | entertaining
Justified [ efficient | masterful | informative
important E flawless ] organized i Inspiring
in-depth | followed process | polished | meets standards
insightful I 1o gical/reasoned | proficient | memorable
logical : mechanically correct | precise | moving
makes connections | methodical { neat | persuasive
precise | meticulous | novel | proven
relevant ; organized | rigorous | responsive
sophisticated E planned | skilled i satisfactory
supported l purposetul ! stylish | satisfying
thorough | rehearsed | smooth : significant
valid | sequential | wmique ~ T 0 " wseful
% skilled : well-crafted } understood
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What Is Exemplary Design for Learning?

1. Think back to your many prior experiences with well-designed learning, both in and out of school.
What was the most well-designed learning experience you have ever encountered as a learner?
What features of the design - not the teacher’s style or your interests - made the learning so engag-
ing and effective? (Design elements include: challenges posed, sequence of acfivities, resources
provided, assignments, assessments, groupings, teacher’s role, etc.).

Briefly describe the design, below:

-

2. In sharing your recollections and analyses with your colleagues, build a list of generalizations that
follow from the accounts. What do well-designed learning experiences have in common? In other
words, what must be built in “by design” for any learning experience to be maximally effective and
engaging for students? :

4 _
The best designs for learning...

L
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I

Seven Principles of Learning-

Learning with understanding is facilitated when new and existing f(nowledge is structured

around the major concepts and principles of the discipline.

2.
3.

Learners use what they already know to construct new understandings.
Learning is facilitated through the use of metacognitive strategies that identify, monitor,

and regulate cognitive processes.

4,

5.

Learners have different strategies, approaches, patterns of abilities, and learning styles
that are a function of the interaction between their heredity and prior experiences.
Learners’ motivation to learn and sense of self affects what is learned, how much is

learned, and how much effort will be put into the learning process.
6. The practices and activities in which people engage while learning shape what is learned.

7.

Iearning is enhanced through socially supported interactions.

Principles of Instruction for Understanding*

Teaching for conceptual understanding in advanced mathematics and science courses:

1.

2.

3.

Maintains students’ focus on the central organizing themes and underlying concepts of the
discipline.

Is based on careful consideration of what students already know, their ideas and ways of under-
standing the world, and the patterns of practice they bring into the classroom.

Focuses on detecting, making visible, and addressing students’ often fragile, underdeveloped
understandings and misconceptions.

Reflects an understanding of differences in students’ interests, motlvatlons preferences, knowl-
edge, and abilities.

Is designed to provide the appropriate degree of explicitness for the situation and the abilities of
the learners.

Recognizes students’ preferences for and varying abilities to process different symbol systems,
such as language (written and spoken), images, and numerical representations, by employing
multiple representations during instruction.

Engages students in worthwhile tasks that provide access to powerful mathematical and scientific
ideas and practices; moves students to see past the surface features of problems to the deeper,
more fundamental principles; and develops their conceptual understanding.

Structures learning environments in which students can work collaboratively to gain experience
in using the ways of thinking and speaking used by experts in the discipline.

Orchestrates classroom discourse so that students can make conjectures, present solutions, and
argue about the validity of claims, thus helping them explore old understandings in new
ways, reveal misconceptions, and generalize and transfer their learning to new problems or
more robust understandings.

10. Provides explicit instruction in metacognition as part of teaching in the discipline.
11. Uses various kinds of formal and informal formaﬁve agsessmenis to monitor students’ under-

_standing and target instruction effectively. . . ._

12. Creates expectations and social norms for the classroom that aliow students to experience

success and develop confidence in their abilities to learn.

#Source: Commitiee on Programs for Advanced Study of Mathematics and Science in American High Schools

© 2017 Jay McTighe and Grant Wiggins



Understanding by Design

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.¢., 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.

= e EE B OEE gy Lo~ __

Make

Acquire Meaning
important of “big ideas”
knowledge (key principles

and skills

%, and processes) g

Transfer

learning to new
situations
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What is Fair?

Who won this vear's 7th grade race around the campus?

Every year Birdsong Middle School has a field day in which classes engage in various outdoor
activities. One of the events is a 3/4 mile run around the perimeter of the campus. Below are the
results for the four 7th grade classes. The data show the order of finishes for all of the 7th grade
TUNREers.

But there is a problem: The teachers never intended this as a competition, so they did not develop
a method of calculating the winning class. However, the students want to know the winner!

What is the fairest way to determine which class should be declared winner?

Your group task is to review the order of finish data in the chart below and decide a FAIR way of de-
ciding which class is the winner? Your group should discuss the problem, decide on a winning class,
AND be prepared to explain your reasoning and defend your approach.

Class rank Class A Class B Class C fass D
1 4 6 1 2
2 9 7 3 5
3 i1 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 33 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, efc. B
» 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 Sth overall, etc.

s The blanks reflect the fact that each of the 4 classes has a different number of students.
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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 gradé 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 quizresults. A M

9. Group task worked on in class: What is the fairest possible grading system for schools to use?
I;g. I_idividuais and small teams present their grading policy recommendations and reas.ons. MT
11. Culminating transfer task: Each student determines Whicﬁ measure (mean, median or mode)

- should-be-used-to-calculate-their-grade-forthe-marking period and writes a note-te-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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Understanding by Design

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. Bvaluations of student produets/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?

0 6ta e P A o R
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Understanding by Design

| Characteristics of the Best Learning Designs... |

(based on surveys of K-16 faculty throughout the nation)

Expectations the best learning designs...
» provide clear learning goals and performance expectations.

» cast learning goals in terms of genuine/meaningful performance.
s frame the work around genuine questions & meaningful challenges.
e show models/exemplars of expected performance.

Instruction in the best learning designs...
« the teacher serves as a facilitator/coach to support the learner.
» targeted instruction and relevant resources are provided to “equip” students for
expected performance.
» the textbook serves as one resource among many (i.e., text is resousce, not syllabus).
» the teacher “uncovers” important ideas/processes by exploring essential
questions and genuine applications of knowledge and skills.

Learning Activifies in the best learning designs...
» individual differences (e.g., learning styles, skill levels, interests) are accommodated
through a variety of activities/methods.
» there Is varety in work, methods and students have some choice (e.g., opportunities
for both group and individual work).
« learning is active/experiential to help students “construct meaning”.
e cycles of model-try-feedback-refine anchor the learning

Assessment in the best learning designs...

~ » there is no mystery as fo performance goals or standards.
» diagnostic assessments check for prior knowledge, skill level], and misconceptions.
» students demonstrate their enderstanding through “real world” applications
(i.e., genuine use of knowledge and skills, tangible product, target audience).
* assessment methods are matched to achievement targets.
» on-going, imely, and descriptive feedback is provided.
» learners have opportunities for tiial and error, reflection and revision.
» self-assessment is expected.

Seguence & Cohlierence the best learning designs...

o start with a “hook”, immerse the learner in a genuine problem/issue/challenge.
» move back and forth from whole to part, with increasing complexity.

» scaffold learning in “do-able” increments.

s teach as needed; don’t over-teach all of the “basics™ first.

= vevisit ideas — have learners rethink and revise earlier ideas/work.

» are flexible (e.g., respond to student needs; revise plan to achieve goals}.
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Understanding by Design

Using Backward Design to Structure Observations
by Dr. James Reidl

Stage 1
- What do you want students to come to understand?

- What do you want students to know and be able Yo do?
~ How will students know what they will be learning?
Stage 2
~ What are some forms of evidence you will collect o
determine if students have achieved the desired results?
- Are students clear about the criteria for success?

Stage 3 i |
~ In what ways will you help students learn this?

Observation focuses on student actions and products
more than on the teacher’s actions.

- To what extent did your students learn what you
intended?
- What evidence of learning did you collect? What does
it tell you? Is other evidence needed?

- Inwhat ways did you provide feedback?
~ Of the strategies you used, which were most effective?

© 2017 Jay McTighe and Grant Wiggins 54
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Students’ Voices: What do the Learners Tell Us?

Comments from High School students in response to the questions:
What was the most interesting and engaging course you took this year? What made if so?

@ In my Algebra 2 class, we had to do a final profect. It was very free formed and actually a lot
of fun. Our assignment was to find a real life example that involved some of the math ideas we had
learned that year. Everyone did a different topic. I feel like I got more out of that project than I have
in any other project. I did mine on roller coasters using functions and regression equations 1o find
out the equations of the irack. I also found the angles of descent using points on the graph. Anyways,
this project really opened up my eyes and I actually enjoyed doing it. '

. Essay for English because it was a clear vubric and I did very well on it because I knew the
requirements and saw models of previous good grades on if.

s To make a Spanish cooking show! Any type of project where you can create a video to com-
plete it makes it a lot of fun and worth my time.

¢ Earth science, when we were required to test the potential energy of a few substances (by
lighting them on fire). and it was interesting because we got to do hands on stuff with fire.

° In health class we had to put together a project on a previous drug addict and it helped me
learn more about the drugs we learned about in class along with it was interesting.

. In my sociology class we did a study where we went to all of the lunches that class period
and just sat with different groups of people and study group behavior. Then we mapped out the whole
lunch room with where different groups typically sat. It was interesting because I got to go out of my
comjort zone and study people.

. Last year, in my art class, the most interesting piece I did was an eye project. We had to
choose four different artists styles and paint one eye for each style. It was a challenge but it was fun.

. Problems of the week in math involved both the students having to come up with a problem
of the week to pose to the other students, as well as posting it online. The rest of the class was then
required to solve that problem, which was interesting in the fact that it was all student-oriented.

° We made a comic book in history class. I loved doing this because 1 like hands-on projects
where I get 1o be creative, and it was a lot of fun.

. The labs in chemistry. They are very difficult, but to me they are very interesting and fun.
s Tastyear in math we applied a concept we learned during the year (log. functions)to a
real life thing, being the career stats of basketball players. We used the stats to predict what young
players would eventually end up being all stars in their careers.
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Students’ Voices: What do the Learners Say?

(continued)

° While reading To Kill a Mockingbird, my English teacher had my class take a survey about
some of our traits (eye color, hair color, skin color, height, # of immediate family members, and many
others). The next day, she had students be separated into the “normal people” and the “slaves”.
Throughout the class, the slaves had to do ANYTHING the teacher asked us fo do for the other
normal students, and she kept the separating trait a secret until the end of the class. This technigue
helped us really realize how much discrimination plays a role in our everyday lives.

@ A jeurnal that we had to keep in History class. We had to write a stovy about what it would
be like if we were a certain character during the French Revolution, and we had certain topics to
write about with each entry. There were 6 entry’s total and each one had to be full of detail.

o Last year we did a midevil banquet. it was interesting because everyone had to be a person
Jrom midevil times and describe your self to everyone.

. The most interesting work I have done in the last year was when we had to write a story
about a person based on a picture of a shoe of theirs.

o . We performed our marching show at football games and at a band competition.

° A debate in history because it was interesting to hear other students ideas and also share my
OWn.

. We did a lab in science where we used a bunch of toys and it was fun because we were doing

hands on work-with toys!!!

a In history we did this activity where we were talking about the execution of King Louis XVI.
We had a mock trial for kim where we got to be lawyers and the jury and debated whether he really
was guilty of the charges brought up against him. When he was found guilty, we drew his face on a
carrot and chopped its head off in a guillotine. It got us engaged and was fun.

¢ Write about a person in a magazine based on their picture.

° Iwas asked to create a hypothetical budget for after college using an Excel spreadsheet. This
was cool because I got to see first hand what it’s like dealing with expenses after college.

° Last year in my Spanish class we were asked to make a movie trailer in Spanish, and our
group was extremely engaged in the task. Most likely because we enjoyed filming our project using
our own script, and not something too strict. We were allowed to expand our ideas and present them.

e I ni;zih, in lieu of taking aﬁnal we had to do group projects which encompassed most of the
math skills we learned throughout the year. It was interesting because we also had to connect it to
real life, and it was very helpful as far as remembering the material goes.
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How to Kill UbD - by Design

How to Kill UbD — by Design

Tips to Avoid Killing UbD from the Start

1. Mandate that every teacher must use UbD for all
of their planning immediately (without sufficient
training, on-going support, or stractured planning

- time).

@ Think big, but start small. For example:
= Work with volunteers-at first
= Ask teachers to plan just one UbD unit per semester
for starters.
» Encourage teachers to work w/ a colleague or team,
and begin w/ a famitiar unit topic.
= Provide some designated planning time.

2. Assume that staff members understand the need
for UbD and/or will natorally welcome it. In other
words, prescribe UbD as an “answer” or “solution”
when staff do not see or own the “problem.”

e Fgtablish the need for a change (e.g., analysis of
performance data or staff/student surveys)

before proposing a prescription. Make sure that
staff see UbD as an appropriate response to a need
that they recognize and own.

3. Introduce UbD as this year’s focus — suggest-
ing that UbD can be fully implemented in a year
and that it bears no relation to Iast year’s initiative.
(This practice can foster a “This too shall pass”
attitude in staff.)

= Develop and publish a multi-year plan to show
how UbD will be slowly and systematically
implemented as part of a larger strategic plan.

4. Attempt to implement too many initiatives
simultaneously (e.g., UbD, Differentiated Instruc-
tion, Curriculum Mapping, Bran-based Leaming,
Professional Learning Communities, etc.)

& Develop a 1-page graphic (e.g. limbs of a tree,
pieces of a puzzle, supports of a building, etc.)
showing how the various school/district initiatives
are Interconnected and support Mission-related
goals. Use “backward design” to plan all major
initiatives.

5. Provide one introductory presentation/workshop
on UbD and assurmne that teachers now have the
ability to implement it well.

w Design a long-term professional development
program “backward” from your goals. Develop a
plan for the year (workshops, study groups, action
research, etc.) to develop staff competence and
confidence with UbD.

6. Provide UbD fraining for teachers, but not for

{ _administrators, OR give administrators and super-.

visors thie same training as teachers.

w- Fstablish parallel tracks of training for admin-

_ istrators in which they learn how to supervise and. . _|.

support UbD; e.g., how to conduct in-class “look-
fors,” establish peer reviews of units, form PL.C
tearhs to analyze assessment results, etc.

© 2017 Jay McTighe and Grant Wiggins
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How to Kill UbD - by Design

(continued)

How to Kill UbD - by Design

Tips to Avoid Killing UbD frem the Start

=

7. Provide minimal UbD fraining for a few teachers
in a Train-the-Trainers program and then expect im-
mediafe and effective turn-key training of all other
staff.

=" Invest in cultivating expertise in a team. Engage
staff in “coming to understand” UbD through study
groups, explorafion of essential questions and data,
etc. Consider nusing outside experts/consultants to
lamnch UbD when necessary.

8. Train people in Stage 1 for the first year, Stage 2
in year 2, then Stage 3 in Year 3.

& Introduce UbD as a “whole.” Begin by working
on elements in all three stages (e.g., EQs for Stage 1,
Performance Tasks for Stage 2).

9. Announce that UbD is the official way to plam,
and from now on, teachers are expected to use the
UbD template to plan each and every lessop.

w Make clear that the UbD framework is designed -
for unit and course design, not for planning indi-
vidual lessons. Encourage teacher teams to agree

on Desired Results (Stage 1) and Evdience (Stage
2), then allow teachers some freedom in how they
develop and write lessons (Stage 3).

10. Standardize all UbD implementation. Do not
permit options/alternatives/different approaches to
learping and using UbD. Disregard the interests,
talents, and readiress of individuals and teams.

@ Differentiate UbD implementation as appropriate.
For example: -
» Allow different departments and grade-level
teams some options for actions and
schedule.
» Permit minor modifications to the Template to
highlight specific school/district goals.

Other:

Other;
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