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Emerging science tells us an optimistic story about the potential of all learners. There is burgeoning
knowledge about the biological systems that govern development, including deeper understandings of
brain structure and wiring and their connections to other systems and the external world. This research
tells us that brain development and life experiences are interdependent and malleable—that is, the
settings and conditions individuals are exposed to and immersed in affect how they grow throughout
their lives. This knowledge about the brain and development, coupled with a growing knowledge
base from educational research, provides us with an opportunity to design systems for educational
transformations that advance social justice and enable each and every young person to learn and thrive.
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This playbook, Design Principles for Schools: Putting the Science of Learning and Development
Into Action, seizes this opportunity. It suggests a set of engineering principles that build on the
knowledge we have today to nurture innovations, build new models, and enable policies that
advance change. It provides an overarching
Transformative
framework—the Guiding Principles for
Equitable Whole Child Design—that can
guide the transformation of learning settings
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This section is part of the larger playbook and focuses on how educators, school leaders, and district
officials can strengthen the structures and practices that foster rich learning experiences and
knowledge development. These design principles do not suggest a single design or model for doing
this. Rather, the desired result is to spur robust innovations, new collaborations aligned with the
resources for positive growth found in young people’s communities and cultures, and a commitment
to the redesign of our education and learning systems in learning settings. The full playbook can be
found online here.

Rich Learning Experiences and Knowledge Development
Developing Deep Knowledge of Content and Language Through Inquiry at
San Francisco International High School
The lesson of the day in a 9th- and 10th-grade biology class at San Francisco International High
School focuses on a central question: “Should soda have a tax?” The class of 25 students, roughly
divided between 9th- and 10th-graders, includes several students in both grade levels who are
recent arrivals and have been in the United States for 6 months or less. Even the students who
have been at San Francisco International the longest have only been in the United States for
18 to 24 months. In this school and others that are part of the Internationals Network across the
country, newcomers who arrive without knowing the English language graduate, enter college, and
succeed at much higher rates than their peers, having experienced an inquiry-based curriculum
that engages them in meaningful and challenging tasks that they revise to meet high standards
of performance.
Like other project-based learning environments, instruction for this heterogeneous class is
connecting academic topics, such as biology, to real-world topics—in this case, nutrition and policy.
The veteran teacher, Patricia, has built extensive scaffolds into her lesson that were designed to
meet students at their English language acquisition, content knowledge, and skill development
levels. She moves through the classroom engaging individual students, small groups of students,
and the whole class.
She intentionally leverages the assets that her students have brought to the classroom,
particularly their native language fluency. The core question was written in English and in the
five other languages spoken by the students in the class to give students an immediate starting
point in their native languages that allows them to engage with the content questions even if
their English language skills were not yet developed to the point of allowing them to do so fully
in English.
The teacher uses other techniques that allow students to use their native languages to support
themselves and one another in engaging with the rigorous content. For example, throughout the
classroom, students use Google Translate to translate words from Spanish, Arabic, and other
languages. In contrast to classrooms in which students’ native languages are minimized or seen
through a deficit lens, students leverage their home languages to make meaning of complex gradelevel academic content. With students from multiple linguistic backgrounds, English is the common
language and the language of formal academic discourse. Yet English is not positioned as the only
valuable language. The assets-based classroom environment makes students feel comfortable
taking risks to speak, read, and write in English, but they also use their native languages as a
valuable tool to be harnessed and developed.
The teacher also takes steps to make instruction and content accessible and to further students’
vocabulary and writing development. For example, she prominently displays visuals from earlier
lessons that students have labeled, and she has research articles and documents readily available
so that students can access them through the inquiry process. In addition, each portion of the
lesson is carefully chunked into discrete sections to allow students to understand the content and
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to apply their emerging English skills. For instance, students engage with pictures relevant to the
soda tax debate and connect those pictures with academic English words they have learned in
previous lessons (e.g., “glucose”). One chunked exercise includes the following stages:
• Each student chooses one picture and labels it in English with scientific terms that have
previously been taught.
• In small groups, students discuss the pictures using English: What did other people write?
What did it make you think?
• Next, using the labeled pictures from their groups, students individually write “a complex
sentence—a big sentence” in English that can be used in their final essays.
• In doing so, students need to use the English words “but,” “because,” or “so.” For example:
“When you don’t eat, the glucose decreases because your body uses the energy.”
During the lesson, the teacher walks throughout the room meeting individually with students to
make sure that they are receiving the supports they need to successfully engage with the language
and content. She also constantly moves her hands, draws pictures on the board, points to visual
scaffolds on the walls, and makes motions that have meaning, as if she is playing a 90-minute
game of charades with the students. She also has developed a series of sounds that are not English
words but that the students associate with an action (e.g., a sound that encourages students to
look at their peers who are speaking or a sound that encourages students to use sentence starters
that are on the walls). This simple yet effective method seems to help ease the cognitive load for
her students who are doing far more than the typical native English speaker would be doing in such
a class. She repeatedly reminds her students of her expectations for participation and reinforces
participation and structural routines to keep students engaged.
Eventually, students build from these smaller tasks to craft thesis statements and ultimately write
persuasive essays in English that support their position on the value of soda taxes. While the
development of academic English related to the content is clearly scaffolded through these steps,
the teacher also has an explicit focus on science, engaging the students on both the science behind
how sugary drinks affect humans and the social science behind their impact on communities. Over
multiple weeks, students develop the content knowledge and the English literacy skills needed to
engage orally and in writing on the topic in sophisticated ways.
Source: Adapted from Roc, M., Ross, P., & Hernández, L. E. (2019). Internationals Network for Public Schools: A deeper
learning approach to supporting English learners. Learning Policy Institute.

Overview of Rich Learning Experiences
The classroom profiled in the vignette above provides a window into the pedagogical approaches,
curricular designs, and assessment practices that enable students to deeply understand disciplinary
content and develop skills that will allow them to solve complex problems; communicate
effectively; and, ultimately, manage their own learning. It illustrates how a teacher can skillfully
blend inquiry-based learning with strategic elements of direct instruction using multiple modalities
of learning that help students draw connections between what they know and what they are trying
to learn. By using a well-scaffolded and meaningful task that relates to students’ lives, this teacher
helps her students advance their understanding of human biology, the English language, and the
writing of persuasive essays while affirming their cultural and linguistic identities. By providing
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them with means to facilitate their own learning—through the use of multiple languages, tools like
Google Translate, and opportunities to collaborate and share their observations—the teacher also
promotes student agency and a growth mindset: Students know how to get better, and they see
themselves advancing with effort.
San Francisco International High School is just one of many innovative schools that have
demonstrated how standards can be better taught and learned when students are motivated by
the opportunity to dive deeply into serious questions, demonstrating what they have learned
by showing and explaining the studies, products, and tools they have developed. This kind of
learning process can, with the right kind of teaching supports, help students develop the executive
functioning and metacognitive skills needed to plan, organize, manage, and improve their own work
and become more self-directed—skills that are essential both for this more complex educational
world and for the world of college and careers beyond.
Schools and classrooms like these embody an important fact: Learning is a function both of
teaching—what is taught and how it is taught—and of student perceptions about the material being
taught and about themselves as learners. Students’ beliefs and attitudes have a powerful effect
on their learning and achievement. Motivation can be nurtured by skillful teaching that provides
meaningful and challenging work, within and across disciplines, that builds on students’ culture,
prior knowledge, and experience, and that helps students discover what they can do in their zone
of proximal development—that is, what the child can do with a range of robust supports. Students
learn best when they are engaged in authentic activities and collaborate with peers to deepen
their understanding and transfer of skills to different contexts and new problems. Rich learning
experiences can be supported by inquiry-based learning structures, such as projects and performance
tasks, with thoughtfully interwoven opportunities for direct instruction and opportunities to practice
and apply learning; meaningful tasks that build on students’ prior knowledge and are individually
and culturally responsive; and well-scaffolded opportunities to receive timely and helpful feedback.

Why Rich Learning Experiences Are Important: What the Science Says
As we have described in earlier chapters, brain architecture is developed by the presence of
warm, consistent, attuned relationships; positive experiences; and positive perceptions of these
experiences. Students need a sense of physical and psychological safety for learning to occur, since
fear and anxiety undermine cognitive capacity and short-circuit the learning process. In addition,
both neuroscience and research in the learning sciences have established that the brain actively
pursues meaning by making connections and that it is stimulated by curiosities and inquiries that
sustain interest and effort. The following key findings should inform educational practice.
Children actively construct knowledge based on their experiences, relationships, and social
contexts. The brain develops and learning occurs through connections among neurons that create
connections among thoughts and ideas. Learners connect new information to what they already
know in order to create mental models that allow them to make sense of new ideas and situations.
This process works best when students actively engage with concepts and when they have multiple
opportunities to connect the knowledge to personally relevant topics and lived experiences,
which is why culturally responsive practice is essential to the learning process. Effective teachers
support learners in making connections between new situations and familiar ones, focus children’s
attention, structure experiences, and organize the information children receive, while helping them
develop strategies for intentional learning and problem-solving.1
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Variability in learning is the norm, not the exception. The shape of each child’s growth is
unique, as biology interacts with experiences and relationships. While development generally
progresses in somewhat predictable stages, children learn and acquire skills at different rates and
in different ways. Because each young person’s life is unique, there are multiple possible pathways
to healthy learning and development. Rather
than assuming all young people will respond
When educators try to force all
to the same approaches equally well, effective
young people to follow a single
educators personalize supports for different
individuals. Supportive learning environments
sequence, path, or pace, they
avoid attaching labels to youth or designing
miss the opportunity to reach each
learning experiences around a mythical
child, and they can cause children
average. When educators try to force all
young people to follow a single sequence,
to adopt counterproductive views
path, or pace, they miss the opportunity to
about themselves and their learning
reach each child, and they can cause children
potential that undermine progress.
to adopt counterproductive views about
themselves and their learning potential that
undermine progress.
Motivation and performance are shaped by the nature of learning tasks and contexts. In
contrast to long-standing beliefs that ability and motivation reside in the child, the learning
sciences demonstrate that children are motivated when tasks are relevant to their lives, pique
their curiosity, and are well scaffolded so that success is possible. Tasks are made doable when
they are connected to what is already known and chunked into manageable pieces that are not
overwhelming. Children are motivated to learn by questions and curiosities they hold—and by
the opportunity to investigate what things mean and why things happen. Humans are inquiring
beings, and the mind is stimulated by the effort to make connections and seek answers to things
that matter. Learning and performance are shaped by the opportunities to explore actions and
ideas, receive feedback from others and the environment, and continue to refine and practice with
assistance until mastery is achieved.
Transferable learning requires application of knowledge to authentic tasks. Much information
that is learned in school is forgotten because it is not applied and used in ways that would allow it to
be deeply understood. This “inert knowledge” is often the result of transmission-style teaching that
offers disconnected pieces of information that are covered but not analyzed, memorized for a test but
never actively used for a meaningful purpose. Knowledge that is transferable is learned in ways that
engage children in genuine, meaningful applications of knowledge: writing and illustrating a book or
story, rather than completing fill-in-the-blank worksheets; conducting a science investigation, rather
than memorizing disconnected facts that might quickly be forgotten. Such learning engages higherorder skills of analysis, synthesis, critical thinking, and problem-solving and allows knowledge to be
understood deeply enough to be recalled and used for other purposes in novel situations.
Students’ beliefs about themselves, their abilities, and their supports shape learning.
Children’s expectations for success influence their willingness to engage in learning. These
expectations depend on whether they perceive the task as doable and adequately supported as
well as whether they have confidence in their abilities and hold a growth mindset. Those who
believe they can succeed on a task work harder, persist longer, and perform better than those who
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lack that confidence. Those who believe they can improve through effort tend to be willing to try
new things and to work harder when they encounter an obstacle, rather than giving up. These
traits are developed in environments in which students believe they are viewed as competent and
trust adults to support them, and in which they do not feel threatened by stereotyping, bullying,
or other challenges. A child’s performance under conditions of high support and low threat
will be measurably stronger than it is under conditions of low support and high threat. In such
identity-safe environments in which cultural connections are made and adults are responsive and
supportive, children’s academic performance climbs.

What Can Schools Do to Foster Rich Learning Experiences?
To build on these understandings about learning, schools should provide meaningful, culturally
connected work within and across core disciplines (including the arts, music, and physical
education) that builds on students’ prior knowledge and experience and helps students discover
what they can do and are capable of. The acquisition of more complex and deeper learning skills
can be supported by creating authentic activities that engage students in working collaboratively
with peers to deepen their understanding and transfer skills to different contexts and
new problems.
Because learning processes are very individual, teachers need opportunities and tools to come
to know students’ experiences and thinking well, and educators should have flexibility to
accommodate students’ distinctive pathways to learning as well as their areas of significant talent
and interest. Approaches to curriculum design and instruction should recognize that learning will
happen in fits and starts that require flexible scaffolding and supports, differentiated strategies to
reach common goals, and methods to leverage learners’ strengths to address areas for growth.
• Structures that foster rich learning experiences include:
- curriculum and program offerings that support inquiry and problem-based learning
around rich, relevant tasks that are culturally connected and collaboratively pursued;
- performance assessments and rubrics focused on higher-order thinking skills and
applications of knowledge that structure the teaching, tasks, feedback, and metacognitive
reflections that guide learning; and
- tools for learning about students’ experiences, interests, strengths, and readiness that
can be built upon to draw connections to the curriculum and foster learning (e.g.,
learning surveys, student reflections, observation protocols, formative assessments, and
exit tickets).
• Practices that develop competence and confidence in learners include:
- “two-way” pedagogies that provide knowledge of students as learners and individuals
in order to enable explicit connections between students’ prior knowledge and cultural
experiences and the content under study;
- careful scaffolding and supports for students to undertake rich, engaging, authentic
tasks, creating zones of proximal development for rich learning through active inquiry
and strategic, explicit instruction;
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- recognition of strengths and skills with opportunities to continue to develop them and
share them with others, developing positive academic identities;
- cognitive supports that make tasks doable by structuring them well, reducing
unnecessary cognitive load, and that use multiple modalities and tools for accessing
information and expressing learning (as in Universal Design for Learning); and
- opportunities to develop mastery and metacognitive skills, including opportunities to
access resources; collaborate; practice; give and receive useful feedback; and reflect,
revise, and improve, so that students can ultimately manage their own learning toward
mastery of content and deeper learning skills.
To be effective, these structures and practices for knowledge development need to be combined with
the developmental relationships; features of positive learning environments; acquisition of social
and emotional skills, habits, and mindsets; and integrated student supports discussed in other
parts of this playbook. When they all come together, teaching and learning look much like they do
in Ted Pollen’s 4th-grade classroom in New York City. (See “Rich Learning Experiences for Deep
Understanding at Midtown West.”)

Rich Learning Experiences for Deep Understanding at Midtown West
In Ted Pollen’s 4th-grade classroom at Midtown West School in New York City, a diverse group of
27 students is deeply engaged in a mathematics inquiry focused on understanding the concepts of
range, mean, median, and mode. Some are seated around tables, while others are in pairs or trios
on the rug in the classroom meeting area. While some teachers might introduce the three terms
with definitions and rules for calculating them and give students a worksheet of problems to fill out,
Ted’s class has been conducting a study that provides them with the data they are now analyzing:
They have already measured and recorded the height of everyone in their own classroom and all
the children in one of the kindergarten classrooms who are their “reading buddies.” Each is now
determining how to display the data distributions with bar graphs they constructed individually and
figuring out the mean, median, and mode for each class to compare them. Working in teams, they
use various tools, such as manipulatives and calculators, as they advise and query one another
about what to do.
Ted moves unobtrusively among groups, watching the process and occasionally asking questions to
help move students to the next level of understanding. It is clear that he is thinking about students’
zones of proximal development as he chooses his questions. Ted says to one group: “Think about
your design. What’s the best way of displaying the data so you can make an actual comparison?”
In another, he asks, “Can someone give me the range for kindergarten? Our range? Are there any
outliers?” This led to a realization that there was little overlap between the two groups, but there
were a few relatively short 4th-graders and one very tall kindergartner. A student said proudly,
pointing to that data point: “That’s my reading buddy!”
In yet another group, Ted observes to one of the boys, “You’re having the same problem that
she’s having,” pointing to a tablemate to encourage the two of them to work together. They begin
counting and calculating to solve the problem jointly. Ted never gives away the answer, but he
assists the problem-solving process with questions that carefully scaffold student understanding.
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He watches over a student with autism who is doing her work with a one-on-one aide. The student
sings to herself periodically while she is doing the work but continues to make progress. In the
hubbub of the classroom, her singing is not a distraction to the others, as they all focus intently
on communicating to find solutions to this highly motivating puzzle. Every single student has made
significant progress in developing a deep understanding of these key statistical concepts that often
elude students much older than themselves.
Student work covers the classroom walls: Especially prominent are student accounts of the lives
of slaves in New Amsterdam and New York (1621–1680) and posters illustrating various fractions
problems they have tackled and solved, including how they have split sub sandwiches among
various numbers of people. A classroom constitution that was collectively developed and signed
by each student and teacher is displayed, along with a “Problem Parking Lot” with stickies listing
various problems and questions the class has agreed to return to.
On the back shelves, one set of tubs contains manipulatives for mathematics. Another set of tubs
has books labeled by type, all connected to topics of study, such as African American history,
biographies, and books written by authors the class has studied. Handmade globes and a timeline
string with chronological date cards of important events hang from the ceiling. The meeting area in
front of a whiteboard is covered with a rug that is a map of the world.
Also on the wall are many posters reminding students about their routines. One summarizes the
rules for “Book Club.” Another asks, “What is figurative language?” and clarifies that it is “when
words mean something other than their literal meaning.” The poster defines what most would think
of as high school terms: simile, metaphor, hyperbole, personification, alliteration, onomatopoeia,
idiom, allusion, and oxymoron, offering concrete examples of each.
Other posters developed by students and teacher include “Writing workshop conferencing protocol,”
“Poetry guidelines,” “Persuasive essays,” “Jobs in a reading conference” (enumerated for both
the student and the teacher), and “Elements of a news magazine article.” These are often in the
students’ own words, codifying their learning so they can share it and go back to it as needed.
Another poster is titled, “What we know about maps,” while still another describes “Multiplying
2-digit by 1-digit numbers: The traditional algorithm.”
Invisible in this moment are the school supports that make this productive hubbub possible: free
breakfasts for all children; free transportation for children who live in temporary housing; a Family
Center that offers educational workshops, cultural connections, and family support services;
extended after-school time and services; twice-annual student–family–teacher conferences;
and a set of children’s rights that include “I have a right to be happy and to be treated with
compassion in this school,” “I have a right to be myself in this school. This means that no one will
treat me unfairly,” and “I have the right to be safe in this school.” Community-building and conflict
resolution are explicit schoolwide efforts. Although the school is overcrowded, it is welcoming in
every respect.
Source: Adapted from Darling-Hammond, L., Oakes, J., Wojcikiewicz, S., Hyler, M. E., Guha, R., Podolsky, A., Kini, T.,
Cook-Harvey, C., Mercer, C., & Harrell A. (2019). Preparing Teachers for Deeper Learning. Harvard Education Press.
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This short vignette illustrates many of the elements supporting rich learning experiences in a
classroom and school that are grounded in the science of learning and development: Ted supports
strong, trusting relationships in his classroom, as well as collaboration in the learning process,
connections to prior experience, inquiry interspersed with explicit instruction where appropriate,
and support for individualized learning strategies as well as collective learning. Authentic, engaging
tasks with real-world connections motivate student effort and engagement, which is supported
through teacher scaffolding and a wide range of tools that allow for personalized learning and
student agency. Other scaffolds—like the charts reminding students of their learning processes
and key concepts—support self-regulation and strategic learning while reducing cognitive load in
order to facilitate higher-order thinking and performance skills. These also enable student selfassessment, as well as peer and teacher feedback that is part of an ongoing formative assessment
process. Routines for reflection on and revision of work support the development of metacognition
and a growth mindset.
Meanwhile, students’ identities as competent writers, scientists, and mathematicians are also
reinforced, as their work dominates the walls of the classroom and is the focus of the learning
process. All students feel they belong in this room, where they are learning to become responsible
community members, critical thinkers, and problem-solvers together. A range of culturally
connected curriculum units and materials supports that sense of inclusion, while a wide array of
school supports reinforces that inclusion by addressing student and family needs in multiple ways
and including families as partners in the educational process.
Like Midtown West, many schools have been developing curricular approaches that aim for
deeper understanding that reflects the growing knowledge base about how people actually
learn: by actively constructing knowledge through authentic learning experiences that build on
students’ prior understanding and cultural funds of knowledge.2 However, a number of engrained
structures from older factory-model school designs can get in the way of this quest. These include
an overreliance on transmission teaching driven by pacing guides that assume students all
learn in the same way, at the same pace, by passively listening and answering questions, rather
than as active drivers of their own learning. The coverage expectations of current standardized
tests, which are typically limited to multiple-choice questions, can reinforce this mode of
teaching, even though evidence shows that students taught through deeper learning strategies
do equally well on these tests but much better on assessments of higher-order thinking and
performance skills.3
Other remnants include siloed courses in which students are expected to learn content in separate
and often disjointed ways, making interdisciplinary connections and knowledge application less
frequent,4 and tracking systems that sort students into different learning pathways based on
determinations of their measured “ability.”5 Tracking—which typically also segregates students
by race, class, language background, and dis/ability status—often shapes both the disciplinary and
curricular content in which learners engage and the ways they are taught. Studies have shown
that students in higher tracks often engage in richer and more meaningful learning approaches,
while those assigned to lower tracks are offered more rote and passive learning with minimal
opportunities for critical thinking.
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As Table 4.1 suggests, teaching in the ways that children actually learn will, in many ways,
require reimagining the purposes and accoutrements of school. Schools that are designed to
unleash the genius within every child have replaced the standardized assembly line with greater
personalization, grounded in the knowledge that each child’s identity, cultural background,
developmental path, interests, and learning needs create a unique path for them. Students from
diverse backgrounds engage in collaborative inquiry-based learning by pursuing questions and
problems that matter to them and to their communities. Rather than memorizing facts and
regurgitating them on a test, students synthesize existing knowledge, apply it to open-ended
questions and complex problems, and create something of value for an authentic audience beyond
school. Adults recognize that children are fiercely curious and have wonderful ideas and provide
them with rich, deeper learning experiences in heterogeneous classrooms that cultivate their sense
of belonging, self-efficacy, and purpose.

Table 4.1
Transforming Schools to Advance Rich Learning Experiences
Transforming from a school with …

Toward a school with …

transmission teaching of disconnected facts

inquiry into meaningful problems that connect
areas of learning

a focus on memorization of facts and formulas

a focus on exhibitions of deeper learning

standardized materials, pacing, and modes of
learning

multiple pathways for learning and demonstrating
knowledge

a view that students are motivated—or not

an understanding that students are motivated by
engaging tasks that are well supported

a focus on individual work; consulting with
others is “cheating”

a focus on collaborative work; consulting with
others is a major resource for learning

curricula and instruction rooted in a canonical
view of the dominant culture

curricula and instruction that are culturally
responsive, building on students’ experiences

tracking, based on the view that ability is fixed
and requires differential curriculum

heterogeneous grouping, based on the
understanding that ability is developed in rich
learning environments

Supporting Diverse Learners Through Universal Design for Learning
Universal Design for Learning enables students to use multiple tools, forms of engagement,
and modes of expression to demonstrate learning.
As Todd Rose notes in “The Myth of Average,” every human brain is different, and every path
to learning will vary as well. A critical aspect of enabling success for diverse learners without
labeling, tracking, and stigma is the use of multiple modalities of engagement and expression in
the classroom—and the use of multiple representations that can connect to students’ different
experiences and prior knowledge.
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These approaches are codified by Universal Design for Learning, which establishes guidelines for
improving and optimizing learning for all students based on scientific insights about learning and
development. These guidelines provide concrete principles and strategies that can be applied to
any subject or discipline to minimize barriers and maximize access to participation in meaningful
learning opportunities. The guidelines are organized into three principles involving multiple means
of engagement, representation, and action for accessing information: (1) building understanding,
effort, and persistence; (2) internalizing learning through self-regulation and comprehension; and
(3) creating options for expression, communication, and the building of executive function (e.g.,
goal setting, strategy development, monitoring progress) that can support learning (see Figure
4.1 below and this brief video, UDL at a Glance).

Figure 4.1
The Universal Design for Learning Guidelines
The Universal Design for Learning Guidelines
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udlguidelines.cast.org | © CAST, Inc. 2018 | Suggested Citation: CAST (2018). Universal design for learning guidelines version 2.2 [graphic organizer]. Wakefield, MA: Author.

Source: CAST. (2018). Universal Design for Learning guidelines version 2.2 [Graphic organizer].

We saw these principles in action in the vignette of San Francisco International High School at the
start of this section. In that vignette, we see how students who have different linguistic and cultural
backgrounds, and differing amounts and kinds of formal education, worked collaboratively to tackle
a common inquiry-based task with the use of multiple means of expression, supportive learning
tools, and multiple representations by their teacher and their peers.
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Building on these principles, many new school designs have created untracked approaches to
teaching and learning that have led to much higher levels of success for diverse students. Such
national and local school networks include Big Picture Learning, EL Education, Internationals
Network, New Tech Network, Center for Collaborative Education, Envision Education, Linked
Learning, and others. (See also “Development of Skills, Habits, and Mindsets” for more detail on
collaborative learning strategies for engaging all learners.)

Scaffolding for Success
Learning scaffolds provide students with guidance that helps them master increasingly
complex skills and knowledge while reducing cognitive load.
Engaging students in rich learning experiences that help them achieve conceptual understanding
and the transfer of knowledge and skills requires scaffolding. Scaffolds are the structures and
practices that provide students with the guidance that allows them to more readily master a task
that is just beyond their current skill set or knowledge base.
Creating motivating tasks. Designing motivating tasks is the first step in scaffolding for
success. When faced with a task, learners implicitly ask these questions as they decide whether
they will take it on: “What am I being asked to do?” “Am I capable of tackling this task?” “Is this
task meaningful to me?” “Does this have
a purpose to me beyond school?” “What
When teachers work to make learning
supports are available to me to wrestle
tasks relevant and clear and to make
with this task?” and “Do I feel safe in
attempting to wrestle with this task?”6
supports for learning transparent,
When teachers work to make learning
they are enabling students to take the
tasks relevant and clear and to make
supports for learning transparent, they are
first step in the learning process.
enabling students to take the first step in
the learning process.
Structuring performance. For a given task, students will need varying kinds of scaffolds that
structure their work, depending on their prior experiences. So, for example, when writing a story,
some students may benefit from sentence starters and hints about what happens in the beginning,
middle, and end of the story, perhaps first told by drawing pictures. Others may understand the
story structure and be ready for scaffolds to develop more complex sentences about how events in
the story relate to each other in terms of sequence or cause and effect. At the end of the process, all
children can complete the task in a way that advances their understanding and skills.
Well-designed and implemented scaffolds can provide the necessary supports that help students
make meaning of what they are experiencing and propel learning and development forward.
Implementing these supports well also involves communicating reassurance, helping students
understand the habits of mind necessary to become proficient, and helping students understand the
task’s relevance and how their personal trajectory toward competence could unfold.7
Using formative assessments. Targeted scaffolds for learning can be identified by teachers’
close observations of students’ work and by assessments that help pinpoint student thinking and
performance relative to learning progressions and provide actionable guidance over time for how
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to move students along. These assessment tools and practices answer the key question, “Where
are students now?” and provide the insights needed to enable effective support. These types
of assessments are carried out as part of the instructional process for the purpose of adapting
instruction and improving learning. Instead of focusing on if students indicate right or wrong
answers, these assessments are designed to shed light on strategies for next steps that support
ongoing improvement. Tools like the Balanced Assessment in Mathematics, the Developmental
Reading Assessment, the Desired Results Developmental Profile, and The Fountas & Pinnell
Literacy Continuum provide rich information for teachers about students’ thinking and performance
that they can use to determine next steps in the learning process.
Providing tools. Teachers can also support student learning by providing strategies and tools that
reduce cognitive load, freeing up more of the mind’s attention and working memory for higherorder thinking and problem-solving. Teachers can focus on big ideas and reduce expectations
for memorization by providing easy ways for students to access information when they need it
(e.g., notes, calculators, dictionaries, classroom posters, digital search tools). Teachers can chunk
tasks by creating smaller steps that build knowledge toward larger accomplishments, rather
than overwhelming students with too much new material at once. They can also give students
opportunities to practice skills so that they become automatic, freeing up bandwidth for new
material and more complex applications.
In the elementary classroom we visited earlier, the teacher, Ted, had worked with students to
create many memory assists that were posted all over the classroom, including posters illustrating
fractions problems the classroom had tackled and solved, a classroom constitution with shared
norms, the definitions of figurative language, protocols that supported reading and writing
activities, and other guidelines to support recall. These were often written in the students’ own
words, codifying their learning so they could share it and go back to it as needed. All of these helped
reduce cognitive load and supported student independence and confidence in building on their
prior learning to tackle the complex learning they were undertaking.
Furthermore, assistive technologies such as audiobooks, electronic readers that can adjust the
size and type of font, recording tools, dictation strategies, and other supports can help students
with particular kinds of learning differences become successful in managing their learning and
developing their abilities, rather than suffering from deficit frameworks that limit the advances they
can make.
Supporting multiple ways to understand. Similarly, deeper learning is supported by techniques
that provide ways to elaborate on and differently understand a concept, such as self-explanation
and peer teaching. Asking students to explain and summarize ideas they have read aloud—or to
teach concepts or skills to others—has been found to deepen their understanding and increase their
achievement, as does asking them to represent information in multiple modalities. In mathematics,
for example, asking students to represent quantitative information in multiple forms, such as with
graphs and verbal explanations, can support robust understanding. Asking students to integrate
abstract concepts and concrete examples into their explanations can deepen their comprehension
while simultaneously providing richer data to teachers for assessment.
Another way schools can support students in deeply understanding ideas is to teach thematically
in ways that help students see the connections among ideas and events across time, space, and
disciplines and that provide students with many ways to explore, understand, and demonstrate
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their learning. For example, 10th-graders at Social Justice Humanitas Academy, a community
school near Los Angeles, spend the first semester of their humanities class learning about various
social movements, including the United Farm Workers movement, LGBTQ rights, and the #MeToo
movement, among others. After exploring the varied dimensions of these movements, students
write an essay and, in groups, create a play based on one of the movements. In doing so, students
encounter the ideas of these movements and of social change from multiple perspectives while they
use concepts and skills that they have learned in different classes and demonstrate what they’ve
learned in different ways, using their research and writing skills, creativity, ability to perform, and
ability to work in groups with their peers.

Developing Effective Inquiry-Based Learning
Inquiry-based approaches to learning enable students to take an active role in building
knowledge and “learning to learn” by managing their own learning process.
Curriculum designs and instructional strategies can optimize learning by building on each student’s
prior knowledge and experiences, connecting those experiences to the big ideas or schema of a
discipline, and designing tasks that are engaging and relevant so that they spark students’ interests.
A powerful way this is enabled is through
inquiry-based learning, which requires students
The key is that—rather than just
to take an active role in constructing knowledge
receiving and memorizing pieces
as they work to solve a problem or probe a
question. Inquiry may take place in a single
of information that do not “stick”—
day’s lesson or a long-term project, centered on
inquiry provokes active learning
a question or problem that requires conjecture,
and student agency through
investigation, and analysis, using tools like
research or modeling. The key is that—rather
questioning, consideration of
than just receiving and memorizing pieces of
possibilities and alternatives, and
information that do not “stick”—inquiry provokes
active learning and student agency through
application of knowledge.
questioning, consideration of possibilities and
alternatives, and application of knowledge.
In addition, providing opportunities for students to set goals and to assess their own work and
that of their peers—often using rubrics that describe the dimensions of high-quality work and
presentations that allow for deeper questioning and exchange—can encourage students to become
increasingly self-aware, confident, and independent learners. Such strategies can challenge and
support students to perform at the edge of their current abilities; help them transfer knowledge and
skills to new content areas; and, ultimately, improve achievement.
Project-based learning is one form of inquiry learning that develops students’ knowledge and
skills while they investigate meaningful problems or answer a complex question. Projects often
center on real-world issues. They may incorporate interdisciplinary and standards-based tasks
related to scientific or historical inquiry, close reading, extensive writing, and quantitative modeling
and reasoning. They also often require that students present their work publicly.8
Components of successful project-based models include the use of strategic scaffolds to support
learning—including clear steps that are checked along the way and rubrics that define the
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dimensions of high-quality work, structures for group work to ensure equal levels of participation,
student choice that develops students’ ownership over the content and work, and explicit
instruction and access to resources at critical junctures in the process.9

Authentic, Community-Connected, Project-Based Learning at Oakland
High School
An example of project-based learning in action can be seen at Oakland High School, where teachers
designed an authentic project on safety issues related to commuting to school—a community
challenge students had identified. Students addressed the question: How can we improve the
journey to school for teachers and students? Their client was the City of Oakland Department
of Transportation. They also worked with a community partner, Y-PLAN, a local initiative out of
University of California, Berkeley’s Center for Cities and Schools. Students researched solutions to
the logistical challenge of getting 1,600 people on and off campus safely every day. This required
them to observe the many challenges in the areas around campus; conduct interviews; and
develop, administer, and analyze a community survey.
After schools were physically closed in March 2020 due to the COVID-19 pandemic, students
met virtually in teams to complete their research and to identify solutions, supported by teachers
through Zoom sessions and telephone calls. At the end of the year, nearly 30 students made a
virtual presentation, “A Competent, Convenient Commute (CCC),” to members of the Oakland
Department of Transportation, Berkeley SafeTREC (the Safe Transportation Research and Education
Center), Y-PLAN, and Oakland High School’s staff, in which they advocated for curb striping,
crosswalk lights on the road, and pedestrian islands.
In the course of this project, students learned to identify and frame problems and questions;
conduct research; evaluate evidence; develop arguments; explain and defend their thinking;
communicate clearly in writing as well as orally, quantitatively, and graphically; plan a complex
project; receive and incorporate feedback; revise their work; seek out resources; and overcome
obstacles. The performance tasks supported these cognitive skills as well as extending and
authenticating core academic activities. Students were motivated to persevere even in the face
of school closures because the task was meaningful and relevant to them and could make a
difference in their communities. They were also motivated because they were supported in learning
the components of the task and revising it to meet a high standard of excellence.
Source: Adapted from Choi, Y. W. (2020). The equity imperative: Project-based distance learning. Next Generation
Learning Challenges.

The success of well-designed and well-managed project-based curricula has been documented
across many schools and experimental interventions. Typically, studies find that students exposed
to this kind of curriculum do as well as or better than their peers on traditional standardized test
measures but significantly better on measures of higher-order thinking skills that transfer to new
situations, as well as having stronger motivation, better problem-solving ability, and more positive
attitudes toward learning.10
Successful approaches are carefully planned and well supported so that students in fact learn,
rather than wandering aimlessly through discoveries that confuse rather than enlighten them. Key
supports include clearly defining the learning task; providing prompts, scaffolds, informational
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resources, and explanations to support aspects of the task; and making task progress and learning
visible to the learners through check-ins and ongoing assessment. Students have repeated exposure
to key concepts and opportunities for feedback that take them to the next stages of learning.
Teachers provide direct instruction at critical junctures, offering explanations or directing students
to resources that are crafted and timed to support inquiry.
In addition, well-designed inquiry learning supports the development of executive function and
metacognitive skills that help students “learn to learn” throughout their lives. Project-based
learning, for example, requires students to learn to set goals, plan and manage time and resources,
figure out a learning process, evaluate their own progress, and reflect on and revise their work.
A substantial body of research has found that students who employ metacognitive strategies,
including self-regulated learning and goal setting, are better able to engage in cognitive processes,
remember information, and maximize learning.11 In the course of guiding inquiry, educators can
help students develop these skills through modeling of thinking, explicit strategy instruction,
scaffolds for self-monitoring of thinking and actions, and regular opportunities for student self- and
peer assessment.
Performance assessments are often a key element of inquiry-based tasks. Such assessments
require demonstrations of knowledge and skills as they are used in the real world. The on-the-road
driver’s exam that supplements the multiple-choice test given to would-be drivers is one example
of a performance assessment, as is the portfolio that architects submit to become certified. Students
are typically asked to apply their knowledge and skills in creating a paper, project, product,
presentation, and/or demonstration. These may be assembled and communicated through student
portfolios or the systematic collection of student work samples, records of observation, scored
papers or products, and other artifacts collected over time to demonstrate growth and achievement.
Performance assessments encourage
Performance assessments encourage
higher-order thinking, evaluation,
synthesis, and deductive and inductive
higher-order thinking, evaluation,
reasoning while requiring students
synthesis, and deductive and inductive
to demonstrate understanding.12
Furthermore, performance assessments
reasoning while requiring students to
can provide multiple entry points for
demonstrate understanding.
diverse learners, including English
learners and students with special needs,
to access content and display learning.13
The assessments themselves are learning tools that also build students’ co-cognitive skills, such as
planning, organizing, and other aspects of executive functioning; resilience and perseverance in the
face of challenges; and a growth mindset that grows from the ongoing process of fine-tuning and
improving the product. A growing number of schools and districts organize high school work around
a portfolio of performance tasks that are assembled and exhibited to demonstrate the competencies
they expect graduates to have developed.14
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Senior Defense at Pasadena Unified School District
A row of desks is lined up facing the front of a classroom, where a projector is queued up. The desks
are occupied by a judging panel, among them the school librarian and two other educators from a
high school in Pasadena Unified. The panelists wrap up their discussion of the student presentation
they have just observed, and then the school librarian steps outside to call in the next student,
Maria, who is ready and waiting in the hallway.
Maria enters the classroom dressed professionally and stands poised in front of the panelists
despite her slight nervousness. She is here to present her senior defense, a culminating event of
her high school education, and her professionalism signals how seriously she takes the experience.
She begins by introducing herself and sharing her educational journey as an immigrant from Peru
who did not speak English when she arrived in the United States at the age of 5.
After introducing herself, Maria presents her first artifact—a research paper she wrote on the topic
of “designer babies,” a genetic concept that touches on both science and ethics. She reflects on
the content of her research and what the process taught her about her own identity as a learner,
noting that the assignment taught her how to “search deeper” in her thinking. Throughout her
presentation, she maintains strong eye contact with the panelists, gesticulates to help communicate
her points, and displays a strong grasp of her research topic.
Next, Maria presents her second and third artifacts—a reflection on her experiences volunteering at
a local Ronald McDonald House with a group of her peers, and an original dance she choreographed
with a group of her peers for a school basketball game. Throughout her reflections, she shares
how these artifacts helped her cultivate the district’s graduation competencies of collaboration
and creativity and develop the sort of leadership that has allowed her to take greater ownership in
projects in her academic coursework. To conclude her presentation, Maria shares her plans for the
future: to stay involved in her community and to study psychology at a 4-year college to learn “why
people talk and think the way they do.” She shares, “All of this, and my artifacts, show that I am ready
to graduate…. I’ve gone through those struggles and learned how to conquer them. I can take them
into college. College is not an easy path to go in. [My high school] has taught me how to not give up.”
After Maria concludes her presentation, the panelists begin their question-and-answer session,
during which Maria continues to demonstrate great mastery over the district’s graduation
competencies: research, collaboration, and creativity. When one panelist asks Maria which
experiences have helped her develop as such an effective speaker, she adds a personal reflection,
saying, “I used to be shy—the girl in the back. I feel like keeping my voice shut and not getting
it out there made me belittle myself. I had to learn how to put myself out there. I want to study
psych[ology] and help people with suicide problems. If I don’t have communication skills, how am I
going to help them?” After the panelists run through their questions for Maria, they ask her to step
outside while they deliberate on her score.
Each of the panelists shares that they believe she has clearly demonstrated proficiency in each of
the district’s competencies, highlighting how thoughtful she was in reflecting on her own growth.
There are four districtwide rubrics, each aligned to a key competency area: (1) a Research Rubric
that evaluates the student’s paper in terms of argument, citation of sources, evidence presented,
organization, and language; (2) a Creativity/Innovation Rubric that evaluates point of view, originality,
value, style, and reflection; (3) a Written Communication/Reflection Rubric that evaluates evidence
of the student’s metacognition/growth, connections made, analysis, organization, and language use;
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and (4) an Oral Communication/Presentation Rubric that evaluates the student’s explanation of
ideas and information (through a reflective lens), organization, eyes and body (i.e., eye contact with
the audience), voice (i.e., speaking clearly), presentation aids, and response to audience questions.
After identifying “wow” areas (i.e., strengths) and “wonder” areas (i.e., opportunities for growth) to
share with Maria, the judging panel invites her back in to share the good news that she has passed
her senior defense with distinction. Maria breathes a sigh of relief and walks out of the room one
step closer to her high school graduation.
Source: Adapted from Adams, J., & Kaul, M. (2020). Using performance assessments to support student learning in
Pasadena Unified School District. Learning Policy Institute.

The several performance assessments presented and discussed in Maria’s senior defense were all
shaped and fine-tuned over multiple iterations to achieve a standard of quality and to enable her to
present with deep understanding. A long line of research shows that expert performance is related
to opportunities for deliberate practice, which is coached through the provision of immediate
feedback for a performance, opportunities to evaluate and problem-solve, and repeated attempts to
refine the behavior or skill.15 As individuals become more expert, they can self-evaluate and identify
strategies for improvement with less outside feedback. Opportunities for regular revision also help
students develop a sense of confidence and competence as they see the improvements in their work,
as well as a growth mindset they can carry into other contexts.
For deliberate practice and revision to occur, feedback should take place during the learning process,
not at the end when teaching on that topic is finished, and teacher and students should have a
shared understanding that the purpose of feedback is to facilitate learning. The quality of the
feedback is key to its effects. Neither nonspecific praise nor negative comments support learning.
Instead, gains occur when feedback focuses on features of the task and emphasizes the next steps
needed to better achieve learning goals. Given that teachers cannot frequently meet one-on-one
with each student, classroom practices should allow for students to display their thinking so the
teacher will be aware of it and to learn to become increasingly effective critics of their own and each
other’s work as they use rubrics and other tools to engage in self- and peer assessment.
Rubrics allow performance to be judged in relation to well-defined criteria so that feedback focuses
on particular qualities of a student’s work and provides guidance about what to do to improve, along
with immediate opportunities to apply the feedback. This approach to feedback fosters a mastery
orientation that enables students not only to develop an understanding of the content and improve
their skills, but also to recognize meaningfulness in the work itself. Furthermore, students’ sense of
agency and motivation are enhanced when they can strive for and demonstrate improvement.
Revision of work is a critical aspect of the learning process, supporting reflection and metacognition
about how to approach future learning. Unless students have opportunities to incorporate the
feedback as they revise their work or performance (e.g., rework math problems; retry jump shots
or musical efforts; reread a tough passage; rewrite sentences, paragraphs, and essays; retake tests;
and revamp products), they cannot benefit optimally from the feedback that teachers or their peers
often take considerable time and effort to produce. When students have the chance to evaluate
their own and others’ work using clear standards, it also helps them internalize the standards and
become more self-directed in their own learning. The process of critique and revision used with
projects that are called “learning exhibitions” at the Conservatory Lab Charter School in Boston,
MA, illustrates how this is done.
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Learning Expeditions at Conservatory Lab Charter School
At Conservatory Lab Charter School, Jenna Gampel’s 2nd-grade class conducts research on snakes
for a study called “Don’t Be Scared: The Truth About Snakes.” The learning expedition begins with
a case study in which students work collaboratively and receive guidance to investigate multiple
sources of evidence. This helps students build skills they will need in the second half of the
expedition, when they will conduct independent research on a unique snake and author their own
page in the class project. After this initial case study, students are ready to begin their own research
across the same categories that were discussed during the case study, working individually and
applying their knowledge and skills as researchers.
Feedback is a key component to get high-quality work from students. Supporting students to
produce their best work involves a process of critique and revision. They begin thinking about
drawings of their snakes by looking at work done by students from previous years. They use critique
norms, such as “be kind, specific, and helpful,” to analyze the drawings and identify what features
are done well and what could be improved. After students practice providing feedback on previous
examples, they begin critiquing each other’s work. This process equips students with the skills to
look carefully at work like scientists and strengthens their ability to offer feedback by using rubrics
to evaluate each other’s work.
Engaging students in an iterative process of feedback and revision empowers them to take
ownership of their work and do the kind of thinking that researchers and professionals do. As the
teacher mentions, “Getting kids to do their best work is what learning expeditions are all about. It’s
not just about doing it when we’re doing our high-quality artwork. We take the same process, [and]
then we can apply it to the way we craft the written stories.”
This process in action is documented across a six-part video series from EL Education.
Source: Adapted from EL Education. (2013). Inspiring excellence [Video series].

Culturally Responsive Pedagogy
Culturally responsive curricula and teaching build on and validate students’ diverse
experiences to support learning, engagement, and identity development.
The practices we have described are most successful when students are in a safe environment
and can see the connections to their own lives and experiences, which allows them to develop
cognitive strategies and take greater agency over their learning. Culturally responsive
learning environments celebrate the unique identities of all students while building on their
diverse experiences to support rich and inclusive learning.16 This asset-based orientation
rejects the idea that practitioners should be colorblind or ignore cultural differences. Instead,
culturally responsive educators place students at the center by inviting their multifaceted
identities and backgrounds into the classroom to inform curriculum design, instruction, and
learning structures.17
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In her book Culturally Responsive Teaching and the Brain,18 Zaretta Hammond describes the goal
of culturally responsive practices as getting students “ready for rigor.” (See Figure 4.2.) Her four
strategies map closely onto the principles described in this playbook:
1. Educator awareness of how the brain learns, of culture and context, and of students’
learning behaviors;
2. Learning partnerships that cultivate positive mindsets, self-efficacy, and students’
ownership of learning and understanding of their own learning processes, while reducing
stereotype threats in the classroom;
3. Communities of learners in a supportive learning environment that is intellectually
and socially safe, collaborative, focused on learning, and restorative; and
4. Information processing supported through authentic, culturally connected tasks that
build on students’ experiences and offer the right amount of challenge for what students
are ready to do next, reducing cognitive load, and providing ongoing formative feedback
and support.

Figure 4.2
Ready for Rigor: A Framework for Culturally Responsive Teaching
READY FOR RIGOR A FRAMEWORK FOR CULTURALLY RESPONSIVE TEACHING
LEARNING PARTNERSHIPS
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Source: Hammond, Z. (2015). Culturally Responsive Teaching and the Brain. Corwin Press.

status. A large part of that work was
and microaggressions at the school
proficiency work go to the next phase
helping educators come to terms with
level. This is an important step.
of equity work: classroom and school
the
systems
of
oppression
and
bias
Beyond
this,
though,
it’s
essential
implementation. The ultimate goal of
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that created chronic achievement and
to help teachers and leaders know
culturally responsive teaching is to help
opportunity gaps.
what teaching and learning moves they
students accelerate their learning by
Since then, educators have engaged
should be making in schools to increase
building cognitive learning muscles.

Culturally responsive practitioners recognize the importance of infusing students’ experiences into
all aspects of learning.19 Doing so enables educators to be responsive to learners—both by validating
and reflecting the diverse backgrounds and experiences young people bring and also by building
upon their unique knowledge and schema to propel learning and critical thinking. Educators can
also develop a culturally sustaining pedagogy by working to foster and nurture linguistic, literate,
and cultural pluralism and equality.20 This creates a context of belonging for students that can
counteract the deficit approaches to teaching and learning many students have experienced in
contexts that have sought to minimize, penalize, or eradicate languages, literacies, and cultural
ways of being that do not adhere to White, middle-class norms.
As culturally responsive, sustaining, and affirming pedagogical approaches center and celebrate
diversity, they further belonging and inclusion21 and positively affect educational outcomes,
including engagement in learning, racial identity development, and academic achievement.22
Furthermore, students from all backgrounds benefit from inclusive learning environments that
honor and celebrate diversity. These settings can not only help all young people learn and embrace
the diverse backgrounds and cultures that make up the fabric of U.S. democracy, but also cultivate
their awareness and orientations toward issues of injustice.
Cultural responsiveness in learning settings can be cultivated by learning about students and
the community through curriculum and instruction strategies that both surface and build on
that knowledge. This includes practices for learning about and from students and their
communities. To become a culturally responsive educator, a practitioner must find ways to know
students well. This includes learning what students already know, in what areas they already
demonstrate competence, and how they can bring that knowledge into the classroom context. (See
“Positive Developmental Relationships” and “Environments Filled With Safety and Belonging” for
descriptions of many strategies educators use to learn about students, ranging from home visits,
to conversations with parents and students, to community walks, to journaling, surveys, classroom
meetings, and community circles.)
Educators can learn about students’
strengths, interests, and concerns by
Educators can learn about students’
providing opportunities for student voice
strengths, interests, and concerns by
and agency in the curriculum, including
providing opportunities for student
opportunities for students to talk and write
about what they have experienced, know,
voice and agency in the curriculum.
think, care about, can do, and aspire to.
Some schools do this in part through identity
exploration and pursuit of community
issues from a social justice perspective. These strategies teach educators about their students while
allowing students to take ownership of the learning process and develop the critical thinking that
enables them to challenge the status quo.
For example, at Social Justice Humanitas Academy (SJ Humanitas) near Los Angeles, students do
just this by engaging in projects that help them learn concepts through the lens of their personal
identities. For example, in a 9th-grade ethnic studies course, students spend time analyzing their
personal histories. One SJ Humanitas teacher explained that the project allows students to move
into later grades having “already looked at their history and their past, and the way that they see
the world, and how [they can] become better for it.”23 Not incidentally, this project, like a similar

76

LEARNING POLICY INSTITUTE & TURNAROUND FOR CHILDREN | Design Principles for Schools

autobiography in the 9th-grade humanities class at East Palo Alto Academy, teaches writing,
reflection, and revision skills while teaching educators about their students in profound ways that
can be built on throughout high school.24 In a related SJ Humanitas assignment, students read the
memoir Always Running by Luis Rodriguez, in which the author recounts his experience as a young
Chicano gang member surviving the dangerous streets of East Los Angeles. Students are asked to
reflect on and write an essay about how the author overcame adversity and setbacks and achieved
self-actualization (a core value at SJ Humanitas that guides students’ own reflections).
Another approach to enlisting student voice and agency is referred to as reality pedagogy, in
which students take ownership of their learning by co-teaching each other and build from their
cultural and homelife contexts by sharing and examining relevant artifacts. Teachers learn
alongside students and engage them in co-designing the learning process, acknowledging their
own limitations with academic content. This approach creates community, shared experience, and
common knowledge among members of the classroom about one another and the communities they
live in as it enables students to become responsible for their own learning, as well as one another,
valuing and leveraging their different identities.25
Educators and students alike can learn in culturally responsive ways by engaging in communitybased projects that ask them to critically analyze issues within their communities and take action to
impact change.26 These projects are often launched by posing an essential question or equity-focused
problem to students or by asking students to identify issues impacting them and their communities.
Students have an authentic audience and purpose for their work, as we saw in Oakland High School’s
collaborative project to improve safety associated with commuting to and from school.
Similarly, students at the UCLA Community School engaged in an interdisciplinary project as they
transitioned to virtual schooling in response to COVID-19. This unit asked students to investigate
the issues affecting their community in a 10-week inquiry process in which they sought to
understand the disparate impact of the pandemic on communities of color and the responses of
local students, teachers, and parents who have organized to work for justice in and beyond schools.
After reading articles and reviewing current data and the latest research on the virus, students
reported on how these issues were affecting them, their families, and their communities. Students
were eager to participate because they were learning something they deeply cared about and could
use to improve their own lives and those of their loved ones.
Ensuring that young people have rich learning experiences also requires culturally responsive
content and materials that:
• reflect and respect the legitimacy of different cultures;
• empower students to value all cultures, not just their own;
• incorporate cultural information into the heart of the curriculum, instead of simply adding
on at the margins; and
• relate new information to students’ life experiences.
Adopting culturally responsive curricula requires that practitioners acknowledge that what is taught
in schools is not neutral; rather, curricula has the potential to either perpetuate or disrupt patterns
of inequity and marginalization. With this understanding, educators can design and adopt programs
that confront inequities resulting from discriminatory practices and policies, particularly those that
have been perpetuated along economic, linguistic, and racial lines.27
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A growing number of states and districts are beginning to offer supports to develop and implement
high-quality curricula that are culturally relevant. Chiefs for Change highlights how several
districts, such as Baltimore, MD; Palm Beach County, FL; and Philadelphia, PA, were already
developing such materials prior to the pandemic, noting research suggesting that a culturally
relevant curriculum has been found to increase student attendance, GPA, and course completion.
Using knowledge of students’ experiences,
culturally responsive pedagogies also build bridges
between students’ experiences and school content
that draw on the familiar to tap into students’
prior knowledge and make it explicit to students
to scaffold learning. Students often perform
complex tasks outside of school that are not always
displayed in school-type tasks. Additionally, their
displays might not be recognized as demonstrating
competence according to normative standards
that dominate many classrooms.28 For example,
calculations used on the basketball court may not
initially carry into the mathematics class unless
teachers are alert to support the transfer by building
on this kind of real-world knowledge.

Using knowledge of students’
experiences, culturally
responsive pedagogies also
build bridges between students’
experiences and school content
that draw on the familiar to tap
into students’ prior knowledge
and make it explicit to students
to scaffold learning.

One study demonstrated how educators can illustrate symbolic meanings in literature by beginning
with rap songs and texts the students know and carrying their insights into study of more formal
canonic texts.29 Similarly, a study of the outcomes of inquiry-based instructional practices in
mathematics classrooms serving students from low-income families found that linguistic, ethnic,
and class inequalities were reduced when teachers contextualized problems and made them
relevant to students’ lives, introducing new concepts through discussion and asking students to
explain and discuss their thinking.30 These teachers achieved stronger outcomes by seeking to
understand and support students’ thinking and inquiry in the context of rich, collaborative learning
experiences, rather than narrowing the curriculum to rote-oriented algorithms, as often happens for
students who have had less prior experience with the content.

Summary
To facilitate deep understanding and transfer of knowledge so that it can be used in new situations,
teachers can combine explicit instruction with guided inquiry that allows students to engage in
problem-solving in real-world contexts and can promote agency and metacognitive skills by asking
students to evaluate, analyze, and create ideas, products, and solutions. By offering feedback along
with self- and peer assessment throughout the learning process, and by encouraging students to
revise their work, teachers can help students internalize standards and perceive evidence of their
growing competence that supports a growth mindset. Providing opportunities for revision along
with timely, constructive feedback on a regular basis encourages a mastery-oriented approach to
learning. Combined with a learning environment that scaffolds learning, supports individual needs,
and teaches in culturally responsive and affirming ways, this kind of teaching promotes students’
sense of belonging, self-confidence, and agency and ownership over their work, which in turn
fosters motivation. Together, these approaches can help all students become self-sufficient and
capable learners.
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Where to Go for More Resources
Universal Design for Learning
• UDL at a Glance Video Series and Guidelines (CAST): This video series explains the
Universal Design for Learning framework and how educators can use it to create
instructional goals, assessments, methods, and materials that meet student needs. It
points to concrete strategies to guide the implementation of a Universal Design for
Learning framework in any learning environment and is accompanied by FAQs and
additional resources.
• Lesson Planning With Universal Design for Learning (Understood For All): This step-by-step
guide is designed to help educators create lessons that meet the needs of all students. It
offers guidance on how to proactively reflect on, design, and implement lessons.
• Assistive Technology for Learning: What You Need to Know (Understood For All): This web
resource explains what assistive technology is and how it can help youth overcome learning
challenges. It also provides examples of the various types of tools that can be used in
different content areas and with different age groups.

Scaffolding for success
• How Learning Happens (Edutopia): This video series illustrates strategies that enact the
science of learning and development in schools and other learning settings. It includes several
video series on various topics, such as fostering positive relationships, cultivating a belonging
mindset, developing foundational skills and academic confidence, establishing positive
conditions for learning, and learning beyond the school day.
• Differentiating Instruction: Finding Manageable Ways to Meet Individual Needs (ASCD): This
resource describes various differentiation strategies, such as stations, flexible grouping, and
tiered activities, that educators can use to support individualized learning in both elementary
and secondary classrooms.
• Planning Differentiated, Multicultural Instruction for Secondary Classrooms (Council for
Exceptional Children): This article provides an overview of key principles and examples of
differentiated instruction, Universal Design for Learning, and multicultural education, as
well as a unit planner template to help educators put these components into action.
• Six Scaffolding Strategies to Use With Your Students (Edutopia): This resource describes six
scaffolding strategies that practitioners can use to support student learning: (1) show and
tell; (2) tap into prior knowledge; (3) provide time to talk; (4) pre-teach vocabulary; (5) use
visual aids; and (6) pause, ask questions, pause, review.
• Scaffolding in Education (Education Corner): This resource provides educators with an
overview of the benefits of scaffolding and possible implementation challenges. It also
describes various scaffolding techniques and tools that practitioners can use to support
teaching and learning.
• Assessing Learning in the Classroom (National Education Association): This book
describes common principles for effective assessment that educators can use to ensure
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that assessments inform teaching and improve learning. The authors describe various
assessment approaches and their strengths and limitations and supplement these
discussions with vignettes of effective classroom assessments in action.
• Assessing Student Learning by Design: Principles and Practices for Teachers and School
Leaders (Teachers College Press): This book provides educators with guidance on how to
use assessments to gather relevant data and promote learning. Through its Assessment
Planning Framework, it helps educators match assessments to purpose, goals, and
content and provides insights on how assessments can promote student growth and
instructional improvement.
• The Informal Formative Assessment Cycle as a Model for Teacher Practice (STEM Teaching
Tools, University of Washington Institute for Science and Math Education): This research
brief summarizes and illustrates, through examples of informal assessment conversations,
the nature of informal formative assessment and its connection to student learning.

Inquiry-based learning
• Project-Based Learning Video Series (Edutopia): This video series describes how projectbased learning can have a positive impact on achievement and engagement. It provides
an overview of the key features of project-based learning, the skills and mindsets that it
nurtures and requires, and the ways it fits in with what we know works for students.
• EL Education: This network supports academic, social and emotional, and character
learning across more than 150 schools that serve over 500,000 students. Through its work
across the country, EL has created a range of free and open educational resources (e.g.,
curricula, videos, documents, books, and student work models) that can help educators
create inquiry-based learning opportunities that engage learners and build their knowledge,
skills, habits, and mindsets.
• PBLWorks: This website provides k–12 educators with resources to design and facilitate
high-quality project-based learning. Resources for practitioners to download include
project ideas and sample planning forms, rubrics, student handouts, and more.
• Resources and Downloads to Facilitate Inquiry-Based Learning (Edutopia): This webpage
helps educators find information, strategies, and tools to promote engagement in inquirybased learning. It includes downloadable tools and resources used by practitioners at
schools with successful inquiry-based practices to help educators see these practices and
strategies in action.
• California Performance Assessment Collaborative (CPAC) (Learning Policy Institute):
This website provides information, videos, and lessons captured from the educators,
policymakers, and researchers in CPAC who are working to study and advance the use
of authentic approaches to assessment that require students to demonstrate applied
knowledge of content and use of 21st-century skills.
• Performance Assessment Resource Bank (SCALE, SCOPE, and CCSSO): The Performance
Assessment Resource Bank is an online collection of performance tasks and resources—
collected from educators and organizations across the United States and reviewed by
experts in the field—to support the use of performance assessment for meaningful learning.
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• Youcubed: This website provides educators with resources to teach math in creative and
inquiry-based ways that make it powerful and accessible for all learners. Resources include
tasks by grade and topic, a list of key research, and online courses for educators and students.

Culturally responsive pedagogy
• Culturally Responsive Education Hub: This hub provides practitioners with an array of
resources to advance culturally responsive education and ethnic studies. These include
research studies and briefs; resources for culturally responsive education during remote
learning; and a video series that illustrates the impact of culturally responsive education
from the perspective of parents, educators, and students.
• Leading Equity Center: The center provides several professional learning opportunities
(e.g., interactive webinars, workshops, and coaching) for educators to promote equitable
instructional practices in both in-person and virtual learning settings.
• Culturally Responsive Teaching (Edutopia): This webpage provides practitioners with
links to articles, resources, and videos that support culturally responsive teaching. The
resources cover various topics, including broader discussions of how to advance equity and
anti-racism in classrooms at different grade levels as well as guidance on how to adopt and
implement a range of discrete culturally responsive teaching practices.
• Beyond “Misconceptions”: How to Recognize and Build on Facets of Student Thinking
(STEM Teaching Tools, University of Washington Institute for Science and Math Education):
This resource presents things to consider; discusses how to attend to equity; and provides
recommendations for actions educators can take to be able to recognize, build on, and
respond to the range of ideas, or facets of students’ thinking, during instruction.

References
For more information on the research supporting the science and pedagogical practices discussed
in this chapter, please see these foundational articles and reports:
• Cantor, P., Osher, D., Berg, J., Steyer, L., & Rose, T. (2018). Malleability, plasticity, and
individuality: How children learn and develop in context. Applied Developmental Science,
23(4), 307–337. https://doi.org/10.1080/10888691.2017.1398649.
• Darling-Hammond, L., Flook, L., Cook-Harvey, C., Barron, B. J., & Osher, D. (2019). Implications
for educational practice of the science of learning and development. Applied Developmental
Science, 24(2), 97–140. https://doi.org/10.1080/10888691.2018.1537791.
• Osher, D., Cantor, P., Berg, J., Steyer, L., & Rose, T. (2018). Drivers of human development:
How relationships and context shape learning and development. Applied Developmental
Science, 24(1), 6–36. https://doi.org/10.1080/10888691.2017.1398650.

LEARNING POLICY INSTITUTE & TURNAROUND FOR CHILDREN | Design Principles for Schools

81

Endnotes
1.

Bransford, J. D., Brown, A. L., Cocking, R. R., Donovan, M. S., & Pellegrino, J. W. (2004). How People Learn:
Brain, Mind, Experience, and School. National Academies Press.

2.

National Academies of Sciences, Engineering, and Medicine. (2018). How People Learn II:
Learners, Contexts, and Cultures. National Academies Press; Nasir, N. S., Lee, C. D., Pea, R., &
McKinney de Royston, M. (2020). Handbook of the Cultural Foundations of Learning. Routledge.

3.

Darling-Hammond, L., & Adamson, F. (2014). Beyond the Bubble Test: How Performance Assessments
Support 21st Century Learning. Jossey-Bass.

4.

Tyack, D., & Cuban, L. (1995). Tinkering Toward Utopia: A Century of Public School Reform. Harvard
University Press.

5.

Oakes, J. (2005). Keeping Track: How Schools Structure Inequality (2nd ed.). Yale University Press.

6.

Lee, C. D. (2017). Integrating research on how people learn and learning across settings as a window of
opportunity to address inequality in educational processes and outcomes. Review of Research in Education,
41(1), 88–111.

7.

Nasir, N. S., Rosebery, A. S., Warren, B., & Lee, C. D. (2014). “Learning as a Cultural Process: Achieving
Equity Through Diversity” in Sawyer, R. K. (Ed.). The Cambridge Handbook of the Learning Sciences
(pp. 686–706). Cambridge University Press.

8.

Alliance for Excellent Education. (2018). Teaching and learning for deeper learning.
http://deeperlearning4all.org/teaching-and-learning-for-deeper-learning/ (accessed 03/08/18).

9.

Barron, B., & Darling-Hammond, L. (2008). “How Can We Teach for Meaningful Learning?” in DarlingHammond, L., Barron, B., Pearson, P. D., Schoenfeld, A. H., Stage, E. K., Zimmerman, T. D., Cervetti, G. N.,
& Tilson, J. L. (Eds.). Powerful Learning: What We Know About Teaching for Understanding (pp. 11–70). John
Wiley & Sons; Ertmer, P. A., & Simons, K. D. (2005). Scaffolding teachers’ efforts to implement problembased learning. International Journal of Learning, 12(4), 319–328; Hung, W. (2009). The 9-step problem
design process for problem-based learning: Application of the 3C3R model. Educational Research Review,
4(2), 118–141; Kokotsaki, D., Menzies, V., & Wiggins, A. (2016). Project-based learning: A review of the
literature. Improving Schools, 19(3), 267–277.

10. Barron, B., & Darling-Hammond, L. (2008). “How Can We Teach for Meaningful Learning?” in
Darling-Hammond, L., Barron, B., Pearson, P. D., Schoenfeld, A. H., Stage, E. K., Zimmerman, T. D.,
Cervetti, G. N., & Tilson, J. L. (Eds.). Powerful Learning: What We Know About Teaching for Understanding
(pp. 11–70). Jossey-Bass; Boaler, J. (2002). Learning from teaching: Exploring the relationship between
reform curriculum and equity. Journal for Research in Mathematics Education, 33(4), 239–258; Bransford, J. D.,
Brown, A. L., Cocking, R. R., Donovan, M. S., & Pellegrino, J. W. (2004). How People Learn. National
Academies Press.
11. Farrington, C. A., Roderick, M., Allensworth, E., Nagaoka, J., Keyes, T. S., Johnson, D. W., & Beechum N. O.
(2012). Teaching adolescents to become learners: The role of noncognitive factors in shaping school
performance—A critical literature review. Consortium on Chicago School Research.
12. Darling-Hammond, L., & Adamson, F. (2014). Beyond the Bubble Test: How Performance Assessments
Support 21st Century Learning. Jossey-Bass.
13. Abedi, J. (2014). “Adapting Performance Assessment for English Language Learners” in Darling-Hammond, L.,
& Adamson, F. (Eds.). Beyond the Bubble Test: How Performance Assessments Support 21st Century Learning
(pp. 185–206). Jossey-Bass.
14. Maier, A., Adams, J., Burns, D., Kaul, M., Saunders, M., & Thompson, C. (2020). Using performance
assessments to support student learning: How district initiatives can make a difference. Learning Policy
Institute; Guha, R., Wagner, T., Darling-Hammond, L., Taylor, T., & Curtis, D. (2018). The promise
of performance assessments: Innovations in high school learning and college admission. Learning
Policy Institute.
15. Ericsson, K. A. (2006). “The Influence of Experience and Deliberate Practice on the Development of
Superior Expert Performance” in Ericsson, K. A., Charness, N., Feltovich, P. J., & Hoffman, R. R. (Eds.). The
Cambridge Handbook of Expertise and Expert Performance (pp. 683–703). Cambridge University Press.

82

LEARNING POLICY INSTITUTE & TURNAROUND FOR CHILDREN | Design Principles for Schools

16. Stronge, J. H. (2018). Qualities of Effective Teachers. ASCD.
17.

Pledger, M. S. (2018). Cultivating culturally responsive reform: The intersectionality of backgrounds and beliefs
on culturally responsive teaching behavior. UC San Diego.

18. Hammond, Z. (2015). Culturally Responsive Teaching and the Brain. Corwin Press. See also: Hammond, Z.
(2018). Culturally responsive teaching puts rigor at the center. Learning Professional, 39(5), 40–43.
https://learningforward.org/wp-content/uploads/2018/10/culturally-responsive-teaching-puts-rigor-atthe-center.pdf.
19. Ladson-Billings, G. (2009). The Dreamkeepers: Successful Teachers of African American Children (2nd ed.).
John Wiley & Sons.
20. Paris, D. (2012). Culturally sustaining pedagogy: A needed change in stance, terminology, and practice.
Educational Researcher, 41(3), 93–97.
21. Powell, J. A., & Menendian, S. (2016). The problem of othering: Towards inclusiveness and belonging.
Othering & Belonging, 1, 14–39.
22. Brown, M. R. (2007). Educating all students: Creating culturally responsive teachers, classrooms, and
schools. Intervention in School and Clinic, 43(1), 57–62; Dee, T. S., & Penner, E. K. (2017). The causal effects
of cultural relevance: Evidence from an ethnic studies curriculum. American Educational Research Journal,
54(1), 127–166.
23. Ondrasek, N., & Flook, L. (2020, January 15). How to help students feel safe to be themselves. Greater
Good Magazine. https://greatergood.berkeley.edu/article/item/how_to_help_all_students_feel_safe_to_
be_themselves.
24. Darling-Hammond, L., Ramos-Beban, N., Altamirano, R. P., & Hyler, M. E. (2016). Be the Change:
Reinventing School for Student Success. Teachers College Press.
25. Emdin, C. (2016). For White Folks Who Teach in the Hood… and the Rest of Y’all Too: Reality Pedagogy and
Urban Education. Beacon Press.
26. Duncan-Andrade, J. M. R., & Morrell, E. (2008). The Art of Critical Pedagogy: Possibilities for Moving From
Theory to Practice in Urban Schools (Vol. 285). Peter Lang.
27.

Kendi, I. X. (2019). How to Be an Antiracist. One World.

28. Nasir, N. S., Rosebery, A. S., Warren, B., & Lee, C. D. (2014). “Learning as a Cultural Process: Achieving
Equity Through Diversity” in Sawyer, R. K. (Ed.). The Cambridge Handbook of the Learning Sciences
(pp. 686–706). Cambridge University Press.
29. Lee, C. D. (2007). Culture, Literacy, and Learning: Taking Bloom in the Midst of the Whirlwind. Teachers
College Press.
30. Boaler, J. (2002). Learning from teaching: Exploring the relationship between reform curriculum and
equity. Journal for Research in Mathematics Education, 33(4), 239–258.

LEARNING POLICY INSTITUTE & TURNAROUND FOR CHILDREN | Design Principles for Schools

83

