Curriculum Rooted in a Deep Understanding
of Learners, Learning, and Development

What the Science Says

Children’s development and learning are shaped by dynamic interactions among the environmental
factors, relationships, and learning opportunities they experience, both in and out of school, along with
physical, psychological, cognitive, social, and emotional processes that influence one another—both
biologically and functionally—as they enable or undermine learning. Although our society and our
schools often compartmentalize these developmental processes and treat them as distinct from one
another—and treat children as distinct from the many contexts they experience—the science of learning
and development (SoLD) demonstrates how tightly interrelated they are and how they jointly produce the
outcomes for which educators are responsible.

These experiences—grounded in place, space, and the multiple communities a person interacts with
(family, friends, neighborhood, church, school, and others)—form the cultural contexts within which
each person encounters the world. Since learning is a process of drawing connections between what
we know and what we are discovering, these cultural contexts provide the foundation for learning and
identity development.

As a function of experiences, the brain and human capacities grow over the entire developmental
continuum, and across the developmental spectrum (physical, cognitive, affective), in interactive

ways. What happens in one domain influences what happens in others. For example, emotions can
trigger or block learning. Emotions and social contexts shape neural connections, which contribute to
attention, concentration, memory, knowledge transfer, and application. When educators understand
how developmental processes unfold over time and interact in different contexts, they can create more
supportive designs for learning environments. Pedagogies and practices that center the whole child
support learning and development.

A curriculum rooted in a deep understanding of learners, learning, and development is the most important
foundation teacher preparation programs can offer to ensure that teacher candidates have the knowledge
and skills to teach and support children well. Also, preparation programs should be attuned to these
tenets of learning and development when considering how they are developing learning environments for
aspiring teachers.

Overview

Programs should be designed to prepare educators
who can effectively address the complex ways in which
children learn and develop. This includes knowledge of all to prepare educators who
aspects of child and adolescent development, including can effectively address
brain development; pedagogical content knowledge and
pedagogical learner knowledge; and language development
(including academic language). These understandings will
help candidates use inquiry- and asset-based approaches

Programs should be designed

the complex ways in which
children learn and develop.
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to learn about students’ backgrounds and experiences and enable them to create curriculum and
assessments that allow students to learn deeply and authentically with a sense of agency and purpose
that enhances their motivation.

Preparation programs should include knowledge about neurodiversity and the ability to evaluate, modify,
and adapt curricular materials for individual students to build on their strengths and address their specific
needs. Programs should model learning that is rooted in culture, experience, and relationships and should
equip educators with an understanding of the conditions necessary for optimal learning in children and
adolescents. This includes curriculum that connects subject matter with strategies for an asset-based
approach to learning about students’ backgrounds, families, and community. This knowledge helps

build aspiring teachers’ adaptive expertise, which allows them to consciously integrate different areas of
knowledge and skills to make sound decisions in the complex swirl of classroom life.

What Teachers and Teacher Educators Can Do

There was a time when learning to teach often meant learning a set of techniques for presenting content
to students in a relatively standardized fashion; testing how much they learned; assigning grades; and
determining where they would be placed in the next grade, course, or tracking system. The idea that
teaching should support a complex set of developmental processes or address the ways in which children
learn—including the ways in which children learn differently as a function of their funds of knowledge* and
prior experiences—was not central to most schooling or to teacher education.

Now we know that to teach children most effectively, teachers need to understand the learning process
as it unfolds in sociocultural contexts, since all learning is rooted in culture and experience and involves
people’s abilities to connect what they already know to what they are seeking to understand.

Because brain architecture continually develops as a function of experiences, relationships, and
contexts, teachers can benefit from understanding the kinds of experiences that matter. These include
opportunities for exploration and inquiry in supportive environments that offer frameworks or schema
that help children see patterns and connections among the things they are learning. Rich language
experiences both build neural connections and help students develop their thinking and ideas. Other
symbol systems—such as math, music, and art—also develop brain capacity in distinctive ways.*?

In addition, it is important for teachers to understand how contexts and relationships, including teacher
behaviors and practices, influence brain development, both positively—when children are in calm,
predictable, and trustworthy environments that offer supportive relationships—and negatively, when
children experience anxiety, trauma, or distress. Neural networks are supported by good nutrition, physical
activity, green spaces, and mindfulness, and they are undermined by physical deprivation or threats,

as well as by psychological threats. Understanding the conditions for optimal brain development and
functioning can help teachers create a productive classroom environment. Understanding how trauma can
disrupt attention and behavior can help educators offer the responsive relationships, spaces for calming,
opportunities to learn social and emotional skills, and access to mental health and other supports that
can heal the effects of trauma and prevent the kinds of punitive, exclusionary school responses that can
exacerbate trauma.®
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Teachers need to understand child and adolescent development, along with developmental processes,
in all the domains of development—social, emotional, cognitive, academic, physical, and moral. Teachers
also need to understand sociological and cultural factors and processes that affect what students think
and do. They should have strategies to learn about children as individuals, as members of families and
communities, and as learners. Having such strategies can enable them to plan comprehensively for
supporting development in all the domains. One example of an approach used in Towson University’s
teacher education program to build such integrative lessons is shown in the section that describes the
principle about Development of Skills, Habits, and Mindsets of an Equitable Educator.

The “pedagogical learner knowledge”** that teachers need includes an asset-based approach to learning
about students’ backgrounds and experiences, which in turn relies on teachers’ understanding of and
reflective practice about their own positionality and potential biases so that they can deepen their
capacity to see children fully and engage with them responsively. A key aspect of this knowledge is an
appreciation for cultural resources and funds of knowledge that teachers can draw upon in developing
curriculum and learning experiences. The text box Developing Teachers’ Knowledge of Learners explains
how teacher candidates at Vanderbilt University are supported in learning to understand individual
learners, recognize their competence, and build on their learning processes.

Developing Teachers’ Knowledge of Learners

As Vanderbilt faculty engage teacher candidates, they commonly use video analysis. In the following
examples, faculty explain the use of videos as a means to help teachers see and support their
learners more fully and reflect on their own actions in that regard.

Example 1: Recognizing Students’ Competence

Early on in our practicum courses, we have teacher candidates work in one-on-one conversations
with students to start practicing how they listen to students and to open up space for students to
share their thinking. In their first literacy block practicum, candidates tutor students in reading. Part
of the goal in this practicum is to shift their thinking away from teachers doing all the intellectual
work and students getting everything delivered toward allowing students to do the heavy intellectual
lifting. Throughout the semester, the teacher candidates analyze their videos of these tutoring
conversations. The teacher candidates reflect using prompts that help them shift their gaze toward
the work the student is doing (rather than the teacher).

At the end of the semester, the candidates complete a summative reflection using an “I used to
think. ... Now | think. ...” prompt. One candidate said, “Many of the difficulties | faced revolved around
which one of us [me or the student] was doing the intellectual work of reading. By giving John the
answer or asking loaded questions as | did in the video, John was able to breeze through reading
without having internalized or reflected deeply upon the text.” This kind of video analysis helps

the candidates shift away from teacher-centered learning toward allowing students to show their
competence and have more agency. When we’re looking at disruption, we're looking at trying to get
teacher candidates to surface their beliefs, misconceptions, and mindsets about students that will
inform what they do in practice.
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Example 2: Building a Repertoire by Making Space for Students’ Sense-Making Resources

This example is from a secondary math teacher candidate’s classroom. At this stage, the teacher
candidates gather a clip of their own teaching, and then they ask, “What is the thing that | want

my peers to help me think about? What am | curious about in my practice?” Peter poses these
questions: “What is the balance of what information | should give students so that they can discover
and have ownership of other information? And how am | executing that?”

These questions acknowledge that there will be direct instruction at times and productive struggle
at times, and they work in tandem for the benefit of the student. It’s like giving a student tools and
materials to build something versus asking them to build something and asking them to find their
own tools, too.

Peter is working on building his repertoire of practice. He is a multilingual speaker and is able to
support his emergent bilingual speakers. While we live in a state that has an English-as-primary-
instruction directive, one of the ways that we’re thinking about how our teacher candidates engage
and disrupt this kind of policy is to allow their students the opportunity to engage in multilingual
learning if it supports their sense-making and productive struggle. What we see in Peter’s video
and in his analysis is that he has moved beyond noticing student competence and is now building
his instructional repertoire to make space to leverage students’ cultural and linguistic resources as
productive resources for math sense-making.

Source: Hundley, M., Palmeri, A., Hostetler, A. L., Johnson, H. J., Dunleavy, T., & Self, E. (2018). A thing to be learned:
Developmental trajectories, disciplinary practices, and sites of practice in novice teacher learning. In D. Polly, M.

Putnam, T. M. Petty, & A. J. Good (Eds.), Handbook of research on professional development for quality teaching and
learning. |Gl Global. pp. 153-180.

This knowledge of learners, learning, and developmental processes also undergirds the pedagogical
content knowledge®® teachers use to design curriculum, representations, tasks, and ongoing formative
assessments. Pedagogical content knowledge connects teachers’ understanding of subject matter with
what they know about how children learn generally and what they know about the specific children they
are teaching: their funds of knowledge, prior experience, and ongoing engagement. This knowledge

of subject matter should be deep and flexible enough to ensure that teachers understand the core
concepts (“big ideas”) and modes of inquiry in the disciplines they teach so that they can create useful
schema, representations, and examples appropriate to both the demands of the subject matter and the
experiences of their students. It should also help teachers develop a logical sequence of concepts or
topics that will naturally help students scaffold their learning of the content, as well as understand where
there may be gaps to be filled in children’s learning processes. This knowledge allows them to “bring the
child to the curriculum and the curriculum to the child,”*¢ differentiate instruction, and assess and support
progress for each learner.

Teachers’ knowledge of technology tools to support learning is now a key factor in enabling student
inquiry, communication of ideas, opportunities for practice, and representations of their work and learning
in multiple formats. The pace of technological advancement continues to accelerate, and so it is all the
more important that students’ knowledge and understanding of technology come in the form of the
flexible, transferrable, conceptual learning that is the goal of educators prepared via these principles.
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For teacher educators and teacher candidates, knowledge of or about technology must be joined to
pedagogical knowledge about how to effectively use technology, just as knowledge of content is married to
an understanding of pedagogy.

Technological pedagogical content knowledge (TPACK)?’ is an important analogue to pedagogical content
knowledge, as it helps teachers develop deep understanding of effective strategies that allow them to
make judgments about how to use technology in their own contexts, with their own students, to foster
meaningful learning.'® Technological literacy, in this sense, means “becoming a sensitive and critical
user of [technological] media,” including an awareness of the potential for unintended consequences
and knowledge of a set of strategies for enabling students to master, rather than being mastered by,
technologies they will need to use as tools for ongoing learning.*® Teacher educators should consider how
they integrate technology into preparation programs in light of these goals.?°

Developing pedagogical content knowledge requires strong connections between clinical experiences

and coursework, coupled with a shared focus among the program or course instructor, cooperating
teacher, and preservice student teacher on pedagogies that focus on understanding students’ thinking
and building on their ideas. This includes building both student skills and teacher candidate skills through
critical, reflective activity, as the vignette in Developing Pedagogical Content Knowledge illustrates.

Developing Pedagogical Content Knowledge

Sandra, a student in Stanford’s Teacher Education Program (STEP), gathers with her classmates

to watch video clips of young learners engaged in collaborative math work. Some of these clips
were collected by the students in their classroom placements; others have been brought in by

the instructor. As they watch, they reflect and discuss what they notice students doing to move
forward in their collaborative work, what math ideas are at play, and what strategies students use.
The conversation leads to a discussion about a variety of student assets and serves as practice in
noticing and naming assets and understandings as part of building content pedagogy while also
challenging deficit notions. Sandra takes these ideas with her into her 3rd-grade placement the
next day. She and her cooperating teacher have been working with students through a unit on place
value that centers group work and have been reflecting on talk moves that elicit student ideas. Today
Sandra is excited to continue practicing those moves during small-group discussions, attending to
and naming students’ efforts with the same asset lens.

In today’s lesson, students work on the following problem: “My mom has 20 packs of 10 Halloween
pencils and 4 loose ones. How many Halloween pencils does she have? How do you know?” As the
students explore place value ideas in their groups, Sandra joins a student partnership that has built
two 10-sticks. She elicits their thinking with a series of questions, supporting her students in making
their thinking visible.

She notices that the students have a strong grasp that one stick represents 10 pencils and that
two sticks would thereby be 20 pencils, and she revoices this idea to the students, confirming and
validating their thinking. She then prompts them to show her the model they have created and
connect that model back to the task. These moves help the students realize that their model of the
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two sticks of 10 cubes doesn’t match the story, and Sandra nudges them to develop a new strategy.
After some discussion, the partners agree to continue building 10-sticks until they reach 20 sticks of
10 cubes.

Sandra shares this experience in her math education class, as well as with her cooperating teacher
during their regular debrief. Through connections between clinical experiences and coursework,
coupled with a shared focus on pedagogies that support understanding students and building

on their ideas, Sandra develops both pedagogical content knowledge and pedagogical learner
knowledge that enable her to develop and practice the skills and dispositions of an equitable,
responsive educator.

Source: Provided by Jennifer Langer-Osana, Stanford University. (2023).

Part of this knowledge base is an understanding of language development. This includes an
understanding of building blocks for language and literacy development—including the ways in which
children develop language through interaction, rather than just listening to language or watching others,?*
and the comprehensive approach to literacy development that has emerged from recent research.?? It
includes the development of language proficiency for those whose first language is English and those
for whom it is not. Given evidence that multilingualism benefits cognitive development and literacy
development, this knowledge base of language development also includes the preservation and use

of the native language to the greatest extent possible,?® which can occur both in contexts offering dual
language immersion and in those where the first language is a springboard for learning English. In
addition to the development of language and literacy skills that are central to early education, teachers
need to know how to help students develop language skills of reading, writing, listening, and speaking
for academic purposes. This area includes the academic language they need to do work in school (e.g.,
discipline-specific vocabulary and concepts) and the ways that language is used in different genres
(e.g., in textbooks, essays, lab reports, or classroom discussions). These academic language needs
should be addressed in ways that continue to respect and sustain students’ familial and cultural
communication modes.

These understandings help teachers create curriculum and assessment experiences that allow students
to learn deeply and authentically, engaging in inquiry that is relevant to their lives and demonstrating
their learning in multiple ways that allow them to produce analyses, solutions, and a range of products
that are meaningful to them and others, including members of their families and communities. Teachers’
understanding of assessment of, for, and as learning will help them both design useful analyses of
learning that are educative in and of themselves—including well-scaffolded projects and performance
tasks—and assess learning along the way.

The sense of agency and purpose that accompanies such authentic tasks enhances student motivation.
Meanwhile, the use of well-designed rubrics can support self- and peer assessment as well as teachers’
feedback and ongoing instruction informed by their analysis of student work. Such tools can also support
students’ efforts to revise their work, which can enable them to develop greater competence and a
growth mindset.?*
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Because children’s lives are complex and the domains of development interact, teachers must be able
to figure out the social, emotional, and cognitive supports students may need to advance their academic
progress, sometimes emphasizing efforts in one domain in order to enable progress in another (for
example, addressing emotional concerns or working on executive function strategies that are needed to
engage more productively in instruction).

These decisions are benefited by knowledge about neurodiversity, which enables greater understanding
of the distinctive ways in which people process different kinds of stimuli, experiences, and information,
thereby helping teachers consider the multiple modes of representation and expression that can help
children learn. Planning instruction that appropriately incorporates Universal Designs for Learning and
that offers students the right kinds and amounts of challenge to stretch their capacities and learning is
made possible by this kind of knowledge, along with the skills to evaluate, modify, and adapt curriculum
materials for specific students to meet their needs and build on their strengths.

These kinds of decisions are grounded in the adaptive expertise teachers develop as they consciously
integrate different areas of knowledge and skill to make sound decisions in the complex swirl of classroom
life. This kind of expertise, building on the knowledge of child development, learning, curriculum, and
assessment described in this section, is illustrated in the vignette in Preparation for Developmentally
Grounded Curriculum and Instruction, about the classroom of a Bank Street College of Education
cooperating teacher. The vignette reflects the coherent vision of practice that informs the college’s
coordinated coursework and clinical work.

Preparation for Developmentally Grounded Curriculum and Instruction

Ted Pollen, a graduate of Bank Street College of Education, is now a cooperating teacher at Midtown
West School in New York City—a Bank Street partner school staffed largely by Bank Street graduates.
As an African American teacher and mentor who moved into teaching from his former career as a
dancer, Pollen brings many important experiences and perspectives to the faculty. Because he works
closely with the college, his student teachers’ clinical experiences reflect what they are learning in
their coursework at Bank Street, which occurs simultaneously with and is augmented by supervisory
group meetings that offer additional opportunities for processing what is being learned.

In Pollen’s 4th-grade classroom, a racially diverse group of 27 students is deeply engaged in a math
inquiry focused on understanding the concepts of range, mean, median, and mode. Some students
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 solve, Pollen’s class has been conducting a study that
provides them with the data they are now analyzing. Earlier in the week, they measured and recorded
the height of everyone in their classroom and all the children in one of the kindergarten classrooms
who are their “reading buddies.” Each student then figured out how to display the data distributions
with bar graphs they constructed individually so they could figure out the range, mean, median,

and mode for each class and compare them. Working in teams, students use various tools, such as
manipulatives and calculators, as they advise and query one another about what to do.
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Pollen and his two student teachers move unobtrusively among groups, watching the process and
occasionally asking questions to help move students to the next level of understanding. It's clear
that he is thinking about students’ zones of proximal development as he chooses his questions.
Pollen says to one group, “Think about your design. What's the best way of displaying the data so
you can make an actual comparison?” He asks another group, “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 says proudly, pointing to that data point, “That’s my reading buddy!”

In yet another group, Pollen remarks 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. Pollen never gives away the answer, but he assists

the problem-solving process with questions that carefully scaffold student understanding. In their
groups, students engage in vigorous debates about the answers, explaining their reasoning to one
another, recounting their data, marshaling evidence, and demonstrating their solutions in different
ways. Pollen does not attempt to adjudicate the disputes or provide the right answer. He allows the
groups to work through the problem.

Pollen 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 much older students.

Around the hardworking groups of children, student work covers the walls: A classroom constitution
that was collectively developed and signed by each student and teacher is displayed, along with a
“Problem Parking Lot” with sticky notes listing various problems and questions the class has agreed
to return to trying to solve. Especially prominent is student work on recent projects, such as their
accounts of the lives of enslaved people in New Amsterdam and New York between 1621 and 1680,
along with fractions posters illustrating various problems they have tackled and solved, including
how they have split submarine sandwiches among various odd numbers of people.

On the back shelves, one set of tubs offers manipulatives for math. Another set of tubs includes
books labeled by type, all connected to current topics of study. Authors studied by the class each
merit a tub, as do biographies about prominent African Americans and other individuals, books
about slavery, Pollen’s favorite books, and more. 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 shows 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 explains that figurative
language is “when words mean something other than their literal meaning.” The poster defines
what most people would think of as high school terms—simile, metaphor, hyperbole, personification,
alliteration, onomatopoeia, idiom, allusion, and oxymoron—and offers concrete examples of each.
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Other posters developed by students and the 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 posters
are often in the students’ own words, codifying their learning so they can share it and go back to it
as needed. Another poster enumerates “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; and twice-annual student-family-teacher conferences.
Also operating behind the scenes is 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: Darling-Hammond, L., Oakes, J., Wojcikiewicz, S. K., 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. pp. 157-158.

This short vignette illustrates teaching grounded in a developmental framework that cultivates strong,
trusting relationships; collaboration in the learning process; connections to prior experience; a content-
rich curriculum that promotes inquiry interspersed with explicit instruction where appropriate; and support
for individualized learning strategies as well as collective learning.

For student teachers in this classroom, all the components of the teaching knowledge base come together
and are highlighted in the discussions they have with Pollen and their supervisor. Authentic and engaging
inquiries with real-world connections like the task Pollen chose—measuring and comparing the heights of
children of different ages in two classrooms—motivate student effort and engagement. Students’ work 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 scaffolds also enable student self-assessment, 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. Culturally
connected curriculum units and materials foster students’ sense of inclusion, and a wide array of school
supports reinforce that inclusion by addressing student and family needs while incorporating families as
partners in the educational process.

The developmental needs of students and the demands of the curriculum for deep understanding are
brought together in curriculum planning, which is shared with Pollen’s student teachers in his classroom
and in the courses they are taking at Bank Street. The planning for the math lesson takes into account
how to engender the kind of mathematical reasoning required for a robust understanding of central
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tendency and variation—the fundamental underpinning of mean, median, and mode. The planning also
considers students’ individual strengths, needs, and modes of working as the teachers codesign the
groups students work in, shape the questions they pose to individuals, and decide on follow-up learning
activities. Pollen explains this thinking to his student teachers throughout the year, and the student
teachers are increasingly able to contribute ideas.

In addition to planning with their cooperating teacher, candidates develop their skills as they learn to
plan curriculum throughout their courses, considering how to plan around student strengths and needs
and differentiate as appropriate to accomplish their curriculum goals. As candidates create their own
curriculum units based on the local context and their students, they learn to improve their instruction
as they gather information from their observations and analysis during the lessons they test out in
their fieldwork placement. Throughout the assighment, candidates receive feedback, review models

of curriculum, and make multiple revisions to refine their curriculum. This iterative lesson planning
assignment requires teachers to build on the experience of their students based on careful observation
and analysis and then reflect on the effectiveness of their lesson for individual students in order to
improve it for future students.
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