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introduction: Creating

the Perfect Feast

Designing and d
eveloping curricu
lum enables
educators to choo
se compelling to
pics and
create experience
s that take studen
ts way beyond
textbooks. In a th
oughtfully constru
cted curriculum,
a teacher uses st
udent inquir y as
a tool to connect
and motivate an
academically het
erogeneous class;
she brings togeth
er wide-ranging
content types,
relevant and curr
ent issues, and en
gaging and
rigorous instructio
n, delivering auth
entic, impactful
classroom teachin
g and learning. Th
rough the three
pieces that follow
, experts from Act
ively Learn share
best practices for
digital curriculum
creation in
specific content
areas: English lan
guage arts, social
studies, and scien
ce.
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STRATEGIES FOR
DESIGNING AN ENGAGING
ENGLISH LANGUAGE ARTS CURRICULUM
By: Tessa Polizzi

Today’s English language arts (ELA) teachers are tasked with
creating a curriculum that not only meets Common Core and
state standards but also engages students during class and
prepares them for higher education and careers. They’re told that a
curriculum should improve students’ foundational skills, teach close
reading of complex texts, and include a volume of reading sufficient
for vocabulary and knowledge building. All too often, though,
teachers have little training or support in designing a high-quality
curriculum, and many ask their students questions that don’t
require close reading or citing examples from the text as evidence.
Research shows that more than half of teachers spend five or more
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hours searching the internet, often outside of school hours, to plan
lessons for their curriculum. Mandates, such as state standards,
high-stakes tests, and prescribed curricula, may lead teachers to feel
that they are not serving students in a satisfactory and effective way
(Costigan, 2017).
A well-structured curriculum, however, can satisfy all these learning
goals: engagement, skill building, knowledge building, deeper
learning, and preparation for the kinds of rigorous work expected in
higher education, careers, and life. Here are clear guidelines on how
to build the best ELA curriculum for your students.
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1.

C reate a unit that relates to students' lives
and explores complicated topics in a safe space

A good place to start is to explore a topic that is central to your students’ identities.
A unit on immigrants who are finding their place in their new home, for example,
can speak to not only immigrants in your classroom, but also to students whose
family members are immigrants. Essential questions can create even more bridges
into the content: by asking broad questions about the relationships between
protagonists in these stories, students can connect the literature to their own
family dynamics and friendships.
In addition, don’t be afraid to take risks with your topics. Exploring darker or
more complex themes can resonate with your students in a deeply personal way.
Students are drawn to the dark topics explored in contemporary young adult
literature such as The Hate U Give, I Am Not Your Perfect Mexican Daughter, Walk
Two Moons, and The Fault in Our Stars. Connecting with a character’s struggles
can help students learn about themselves, other people, and the larger world,
and discussing a character’s survival after a traumatic experience can help them
discover and articulate how to best move forward in their own lives. Complex
themes like conflict, love, and grief are the stuff that literature, and life, are made
of. By treating these topics with sensitivity, you can create a safe space for students
to better understand their own reactions, reflect on their own difficult experiences,
and learn how to talk about sensitive topics with compassion and respect.
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Complex themes like
conflict, love, and
grief are the stuff
that literature, and
life, are made of.
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2.

Assemble a collection of related texts featuring
a variety of genres, authors, and perspectives

Curricular units provide a great opportunity to teach students how to connect diverse texts
and perspectives. Not only is this a big push from the Common Core, but it’s also good
practice to develop the sort of analytical, comparative thinking students will need to evaluate
sources and understand diverse perspectives in a hyperconnected world. A thoughtful
curricular unit on teen bullying, for example, can feature excerpts from The Outsiders and
Black Boy, a short story by Stephen Crane, poems by Maya Angelou and D.H. Lawrence, a
recent article analyzing research on the physiological and emotional effects of cyberbullying,
and a video describing firsthand experiences of being bullied. Choosing an engaging,
diverse collection of texts from authors of different backgrounds, and featuring a variety of
protagonists, will draw students into the stories. What’s more, asking students to integrate
nonfiction texts in their reading, thinking, and writing about works of fiction encourages
them to make sophisticated comparisons about how genres differ and builds background
knowledge that leads to deeper understanding of the literary texts.
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3.

G uide students' learning with a
series of essential questions

You can engage students from the beginning to the end of a unit with
essential questions that are broad and universal, bring structure, and
connect a variety of texts. In a unit on slavery, for example, we feature 21
fiction and nonfiction texts that we connect with a series of four guiding
questions. We start each unit by asking one topical essential question,
in this case: What were the relationships between enslavers and the
enslaved like? This question—which is open-ended and engaging, invites
higher-order thinking, and requires justification and explanation—
guides the thinking and discussion for two short stories and a firsthand
account by Frederick Douglass.
The unit’s next three sections feature a series of texts guided by more
essential questions: Why is it important to read firsthand accounts
of slavery? What did escaping slavery look like? What did culture and
innovation look like to enslaved people? Answering these questions
as they explore a series of texts, students build on their knowledge
throughout the unit by reading, thinking, and writing about complex
ideas and develop a deepening understanding of the effects of slavery
on individuals and the larger world.
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4.

Choose rigorous content and use instruction that
prompts students to look more deeply into the text

Including a combination of complex literary texts, articles, and primary sources in your unit can
better prepare students for the demands of higher education, careers, and life. Students will be
expected to grapple with rigorous texts on their standardized tests, in their college courses, and in
their future workplaces. Exposing them to complex syntax and structure, challenging vocabulary,
and unfamiliar content will help them develop the reading and analytical skills they will need to
grapple with legal documents, tax forms, and many other complex texts they will encounter as
adults. Remember that challenging students with “frustration-level texts” (Morgan, Wilcox, and
Eldredge, 2010) has been shown to increase reading gains, especially in poor readers. Texts that have
more subtlety and depth inspire deeper thinking, analysis, and conversations—exactly the kind of
activities students need to succeed in higher education, careers, and life.
For each unit, it’s important to ask students to dig deeply into their analysis. Helping them learn
to carefully read, and reread, a poem or challenging text before answering your questions can lead
them to access deeper layers of meaning. You can also ask them to compare and contrast two
complex texts, analyze a chart that illustrates the unit’s theme, or describe how a related video
illuminates or complicates an issue. To help struggling readers deeply understand complex text and
participate more fully in group discussions, you can scaffold by providing definitions of key words
and establishing context with brief background information.
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If you're not sure whether
your question is textdependent, use this rule of
thumb: if you can answer
the question without
having to read the text,
it's not text-dependent.

5. Ask text-dependent questions
The Common Core and state standards for ELA stress the importance of teaching
students how to use evidence from the text to support their thinking. In assigning writing
assignments and research projects based on complex texts, ask questions that do more
than require students to articulate their opinions and draw from their own personal
experiences. Instead, ask them to answer a question using evidence from the assigned texts
to make their points.
If you’re not sure whether your question is text-dependent, use this rule of thumb: if you can
answer the question without having to read the text, it’s not text-dependent. And if students
answer the question without citing evidence to support their claims, challenge them to go
back into the text to find examples. For example, let’s say that you’re reading “The Secret Life
of Walter Mitty.” If you ask students a generic question about how individuals experience
reality differently, you’ll probably get a wide range of tangents and musings. But if you ask
them a text-dependent question like, “How does Walter’s view of reality impact his actions
and relationships?” you can expect students to refer back to the text and be challenged to
find evidence to support their answers. Another approach is to give them a sentence starter,
such as “When Walter Mitty ____, it shows ___because _____.” Continually asking them to
write evidence-based answers in short-answer questions will pay off when they’re asked
to create longer essays and research projects that require the use of evidence to support
multiple claims. Asking text-dependent questions throughout your unit can also help your
students focus as they read, build knowledge, and deepen their thinking on topics that they
hear about or experience every day, such as the natural world, technology, and violence.
At the end of the unit, your students will walk away with new information that is closely
connected to their lives and be more skilled in thinking and writing about complex ideas,
analyzing rigorous content, making meaningful connections between a variety of texts,
using evidence to support their claims, and discussing sensitive topics. Your thoughtfully
constructed units will help your students become better consumers of information, make
better judgments, and be stronger readers and thinkers as they take on the challenges of
the future.
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CREATING A SOCIAL STUDIES
CURRICULUM THAT CONNECTS
STUDENTS TO HISTORY AND
TODAY'S WORLD
By: Cristina Marcalow

A high-quality social studies curriculum engages students, builds
their content knowledge, and inspires and enables them to apply
their learning. Indeed, a large national study showed that students
who were taught in effective social studies classes were more
likely to vote, talk about politics outside of school, volunteer in
their communities, and confidently engage in public speaking and
discussions with elected representatives.
But Brookings scholar Grover Whitehurst and his colleagues lament
that we don’t do enough to focus on school curriculum, even though
research shows that curriculum has a greater effect on learning than
other education reforms. Today, only 31 states require a year of U.S.
history to graduate, and just eight states require a year-long civics
or government class. Even in the states that do offer social studies
courses, too many classes rely on a small number of textbooks to
build student knowledge, resulting in an ineffective curriculum
composed of, as education historian Jonna Perrillo describes,
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“many simple story lines, decontextualized facts and fragmented,
disconnected events” that don’t engage or inspire students to think
deeply.
Education Week’s Stephen Sawchuk argues, too, that a social
studies curriculum predominated by textbook learning doesn’t
invite students to question the authors’ narratives they’re reading.
Instead, he and others contend that the most effective social studies
curriculum—one that enables students to dig into the complexities
of history and the connection to today’s unfolding events—focuses
on primary sources and other narratives that explore competing
perspectives, taught using a series of “provocative” questions that
trigger higher-order thinking.
To create curricular units that engage students, encourage them to
analyze what they learn, and help them apply that learning, follow
the guidelines below.
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your questions should
not only stimulate
your students' thinking
but also drive them
to uncover the topic's
depth and richness.

1. Use essential questions
Frame your unit’s content with essential questions that are open-ended, inspire higherorder thinking, require explanation and justification, and engage your students. In fact,
your questions should not only stimulate your students’ thinking but also drive them
to uncover the topic’s depth and richness. Critical thinking experts Linda Elder and
Richard Paul, in their book The Art of Asking Essential Questions, write that essential
questions are “the engine, the driving force of thinking,” helping us focus on what is most
important. This type of inquiry-driven learning has special implications for how students
apply their social studies learning outside the classroom: The National Council for the
Social Studies’ C3 Framework emphasizes that a teacher’s use of questions cannot only
spark students’ curiosity but also start them on the path to becoming engaged citizens.
Ask questions beginning with Why or How to focus your students’ thinking. When
teaching a middle school unit on the ancient dynasties of China, you can ask, for
example, “How did the environment influence the development of early civilizations in
China?” Positing this question for each related assignment—before students read about
the Yellow River, explore a topographical map, and compare other ancient civilizations
across the globe to their terrain—will activate a student’s thinking about how a
civilization’s environment can help a population survive and grow.
As you progress through the unit, ask new essential questions to build on students’
knowledge and expand their thinking; ask questions about how China united into a
single state during the Han Dynasty, for example, and how Confucianism influenced
individuals, rulers, and society. By the time you get to the Silk Road, your students will
have already been thinking deeply about China’s geographical, political, and intellectual
development and will be ready to learn about its complex relationship with surrounding
civilizations. Your students will be ready when you ask: “How did the establishment of
the Silk Road increase trade, the spread of Buddhism, and the connections between
China and the other civilizations of Afroeurasia?” As your unit ends, you can return to
your essential questions to reinforce your students’ learning and help them retain their
new knowledge.
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2.

Include thought-provoking
primary sources

To help students create a deep understanding of the people and events in
history, find trusted, interesting primary sources that pull students in. Primary
sources and DBQs can certainly help students prepare for standardized
tests, and they can also engage students in the thinking and use of language
specific to a period of time. You can enrich your teaching of Daoism, for
instance, by adding excerpts from the Daodejing. After your students read
it, add time in your unit for reflection and discussion, asking them: “How do
Laotzi’s teachings help an individual live a better life? How do they help rulers
and society?”

To help students create a
deep understanding of the
people and events in history,
find trusted, interesting
primary sources that pull
students in.

Gauge each class’s interest in particular content, too. If a class is hungry to
learn more about Malcolm X, don’t rely solely on textbooks to teach them
about this influential speaker and eloquent writer. A speech embedded with
annotations and questions, such as Actively Learn’s adaptation of “The Ballot
or the Bullet,” brings Malcolm X’s voice into the conversation in a purposeful
way. Introduce Malcolm X by asking students to think about how his original
use of language and logic made a case for Black Nationalism and let them
experience the power of his words.
You can use other strategies to connect students with challenging language
in primary sources, too. In the Journal of Adolescent & Adult Literacy,
researchers Sarah Lupo, John Strong, and their colleagues recommend a fourdimensional framework to access challenging texts, including using visual
resources such as videos or images, informational texts, and accessible novels
or current events articles (Lupo, Strong, Lewis, Walpole, and McKenna, 2017).
You can also excerpt texts to engage them in close reading or guide them to
listen carefully to an audio recording of a speech.
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3.

Integrate different types of content
to construct a rich version of history

Too often students’ experience of a historical event is a simple story
told through the lens of a single text. Today’s historians use intensive
research and analysis in their work, critically looking at artifacts, art,
travelers’ diaries, songs, newspaper accounts, and other primary sources.
To make social studies lessons more complex and memorable, and to
help students think and work like historians, as Stanford professor Sam
Wineburg argues, feature different types of content—not just textbook
excerpts, but a variety of primary sources, videos, images, podcasts, art,
and music from the time period, for example—and different voices. Let
students create a multifaceted understanding of the past.
In a unit on the Age of Revolutions, for example, use primary sources to
help students compare the British, American, and French declarations
of rights, all passed within 100 years of each other. Ask them to write
about how these declarations are unique and what they have in common.
Show Marie Antoinette’s rise and fall by studying elegant portraits of her
during her rise and then comparing them with an illustration just before
her execution. Show how philosophers of the Enlightenment drew from
Greek and Roman sources, and supplement your textbook readings with
Plato’s engaging “Allegory of the Cave.” And after studying the Scientific
Revolution and the Latin American War for Independence, watch a video
on Crane Brinton’s Anatomy of a Revolution and guide your students with
questions to help them build on what they’ve learned in your unit by
creating their own “anatomy” for revolutions.
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4.

U se multiple high-quality images to
engage students and reinforce concepts

Robert E. Horn, a professor and political scientist, wrote that “when words and visual elements are closely
intertwined…we [increase our ability] to take in, comprehend, and more efficiently synthesize large amounts of
new information” (Horn, 2001). Studies have shown that illustrations paired with text improve student learning
(Carney and Levin, 2002), memory (Weinstein, Sumeracki, and Caviglioli, 2018), and answers to short answer
questions (Bui and McDaniel, 2015). At Actively Learn, units incorporate high-quality maps, charts, photographs,
infographics, paintings, videos, and more to help students grasp and retain the material.
When the Actively Learn team creates a unit, we include several images for each textbook section, article,
and primary source. In a piece of content describing the history of Tenochtitlan in our unit on the Americas in
Medieval World History, for example, we knew that students might have a hard time staying engaged while
reading detailed paragraphs describing this complex ancient city. We chose to begin the article with an image
of a Diego Rivera mural, which not only introduces the style of a renowned Mexican artist but also quickly
imparts a distinct feeling of what it might have been like to live in the city. To give more perspectives, we added
images throughout the reading and in the notes to connect to specific passages in the text: two different maps,
a close-up city model, a Rivera mural of the city’s causeways, photographs of a modern chinampa garden and a
bird species native to Mexico, videos of a virtual tour and a pronunciation of the city’s name, and recent drone
footage of the area today. These images and videos become different entry points that invite students into the
concepts, help them understand multiple aspects of a rich culture and geographical area over time, and create
a stronger memory of the material.
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ask students to compare and
contrast different images
and generate writing to
describe what they see.

It’s also important for students to interpret and evaluate visual media,
including data visualizations. In a study of 3,000 data visualizations in 42
K–12 social studies textbooks, Professor Tamara Shreiner describes the
important role that images play in social studies instruction, and in the
world outside the classroom, to convey meaningful political and economic
information (Schreiner, 2017). To help students learn how to understand
and assess data visualizations, look at a series of data tables illustrating
the spread of industrialization, four charts comparing U.S. employment
between men and women in 1920, or a video’s data visualizations that
convey the cost of human life during World War II. Ask students to write
about the trends and patterns they uncover in the images, and then ask
them to discuss their discoveries in small groups or the larger class. Ask
them what conclusions they can make—and not make—based on this
visual information.
You can help students master visual literacy in other ways, too. At
Edutopia, Todd Finley outlines specific strategies to help students
interpret and understand visible actions, objects, and symbols. Finley
points to Professor Nelson Graff’s video modeling the think-aloud
strategy and to The Learning Network’s What’s Going on in This Picture?
series in the New York Times to help students build skills outlined in
numerous Common Core standards. Larry Ferlazzo, in an article on using
photographs to more effectively teach ELL students, suggests exercises
that ask students to compare and contrast different images and generate
writing to describe what they see. He also provides a strategy for choosing
photos to use in class, pointing to a Massachusetts Institute of Technology
study (Isola, Xiao, Torralba, and Oliva, 2011) that found that photos
featuring people, a sense of movement, and elements of “strangeness,
funniness or interestingness” are more likely to be remembered. In a unit
on World War I, for example, you can ask your students to look closely at
a photograph and a painting of soldiers fighting from trenches. Ask them
about their thoughts and emotions as they observe the images, and then
ask them to compare and contrast the images in writing.
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5.

Frame each unit so students clearly see the connections
between what happened at a specific time in history and
what's happening now in their own world

With a sequenced unit, you can help students develop a rich understanding of the world they live in and learn
how historical events shaped the present.
It’s important to help students see patterns repeated throughout history and discover how leaders were inspired
by the strategies of other eras or failed to learn essential lessons from the past. Don’t let your students study
the rise and fall of the Roman Empire, for example, and let that be the end of it. Instead, develop a unit on
imperialism that not only explains the Roman Empire’s practices but also shows how centuries later, the U.S.
practiced imperialism in the Indian Wars, Mexican-American Wars, Phillipine-American War, Cold War, and today.
Knowing about the role of imperialism can help students better understand the ideas that precipitated the
Westward Expansion and the bombing of Pearl Harbor.
Social studies units can also show how people throughout history have used their power to gain advantage.
Teachers can frame their units by creating essential questions through the lenses of security versus freedom,
equity versus inequity, and business growth versus labor protection. In studying complex themes, students may
learn the context that set the stage for their families’ immigration or see how natural disasters, shifts in industry,
or redlining determined whether their ancestors grew up in the country, the inner city, or the suburbs. Students
who understand systems of power can choose to work successfully within them or challenge current power
dynamics to make life better for themselves and others.
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6.

Give students opportunities to
apply their knowledge

Applying learning in projects, group activities, and experiences tied to
the outside world can help your students become informed, thoughtful
citizens who can meaningfully engage with others inside and outside their
communities. As Lisa Guilfoile and Brady Delander at the Education Commission
of the States point out, teachers should move beyond textbooks to fully engage
students with interactive strategies such as those in the We the People and
Project Citizen programs. In the We the People program, students read texts
and interact with embedded media to discover connections between the U.S.
constitution and the recent past, perform research and write speeches, and
participate in simulated congressional hearings. The Project Citizen program
takes a local approach, asking students to identify public policy issues in their
own community, develop original solutions, and create action plans to contact
local officials and persuade them to adopt the new solutions.
Social studies teachers should also discuss current events and controversial
issues and guide student participation in community service, extracurricular
activities, and school governance. To that end, a group of social studies educators
makes a compelling case that teachers should use inquiry-based practices to
help students explore human rights issues and produce films for a national video
contest that apply their social studies learning (Swan, Karb, and Hofer, 2017).

textbooks alone aren't
enough to engage today's
students and prepare
them for higher learning,
careers, and the duties of
engaged citizenship.

In conclusion, it’s clear that textbooks alone aren’t enough to engage today’s
students and prepare them for higher learning, careers, and the duties of engaged
citizenship. As University of Washington professor and Center on Reinventing
Public Education founder Paul T. Hill writes, students need to understand the
reasoning behind our country’s core democratic principles and learn how to
engage knowledgeably and productively with those who hold different points
of view. Using a variety of high-quality, standards-aligned sources and essential
questions will help you construct social studies units that give students the
chance to learn historical content from different perspectives; develop a deep
understanding of important events, ideas, and connections; and apply their
knowledge in real-life situations. In doing so, you’ll help to create not just
informed U.S. citizens, but engaged citizens of the world.
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FROM HYPOTHESIS TO PROOF:

DEVELOPING AN NGSS SCIENCE
CURRICULUM THAT ENGAGES
EVERY STUDENT
By: Rudy Sharar

Science education plays a key role in preparing students for 21st
century learning, careers, and life. The Next Generation Science
Standards (NGSS), which were introduced in 2013 and have been
adopted by 19 states and the District of Columbia, are daunting in
what they ask of teachers. In brief class sessions, often 50 minutes
in typical school programs, students should learn the NGSS’s three
dimensions: not only core science content but also science and
engineering practices—such as analyzing and interpreting data—and
themes that run throughout biology, physical science, and chemistry.

And to make this more complicated, teachers are expected to teach
these three dimensions simultaneously. As Carolyn Higgins, former
president of Rhode Island’s science teachers association, explained
in District Administration, “It shouldn’t be learning practices on
Monday, crosscutting concepts on Tuesday and disciplinary core
ideas on Wednesday.” Help teachers create complex, compelling
science curricula with the following strategies.
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1.
Draw upon students'
everyday experiences,
events that matter
to them, and events
trending in the news.

Incite curiosity with
anchor phenomena

Engaging students is essential to helping them learn complex science
concepts, build upon that learning, and apply it to solve new challenges.
Using anchor phenomena is one effective way to spark that engagement
by presenting students with complex scientific events that require analysis
and explanation. An example of an anchor phenomenon could be increasing
mercury levels in seafood: students will need to learn the concepts of food
chains, the carbon cycle, the flow of matter, and more to understand how
industrial plants have changed the food that much of the world eats. Another
example could include why humans produce tears when they cry, which brings
together bodily systems as well as psychology and sociology. As Clemson
University education experts recommend, you can draw upon students’
everyday experiences, events that matter to them, and events trending in
the news, like the prevalence of asthma in urban areas and the decline in
orca populations in Puget Sound. You can also use STEM tools like the one
created by learning scientists William Penuel and Philip Bell, at the University
of Colorado Boulder and University of Washington, to help you determine
whether your anchor phenomena are complex and relevant enough to provide
a coherent sequence of lessons for your course.
Once you’ve selected an anchor phenomenon, you need to integrate it into
your unit. You can kick off a unit by presenting students with the anchor
phenomenon and asking them to observe what they see and what hypotheses
they might construct to understand the scientific event. Your presentation of
the anchor phenomenon could be a live class demonstration or a video. As
you progress through your unit, return to the anchor phenomenon and ask
students to apply their new knowledge to explain the scientific event. Each
time you return to the anchor phenomenon, students will have a deeper
understanding of the event and how it connects to their learning.
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2.

Leave space in your curriculum for
student-driven learning

Introducing enticing anchor phenomena to grab students’ attention is just the beginning. It’s
important to keep students thinking, and teachers can bolster this process by enabling students
to drive the process of inquiry, where students ask and answer questions and teachers facilitate
the learning. As education researcher and University of Queensland professor Robyn M. Gillies
explains, inquiry-based science teaching leads students to use evidence in their thinking, look
at different explanations, and develop the skills to communicate their ideas. Teachers can master
this effective type of teaching with specific practices.
Strong teachers often engage students’ interest through novelty—something unusual that spurs
their curiosity—and then they use language that is very dialogic, that is, a response that lets the
student know that they are interested in what they think or want to say about the topic.
Effective teachers then carefully guide students as they begin to explore or investigate
the topic, being careful not to dominate the conversation to allow students time to
develop responses or think about the issue more carefully.

inquiry-based science
teaching leads students
to use evidence in
their thinking, look at
different explanations,
and develop the skills to
communicate their ideas.

Cambridge professor Neil Mercer describes science teachers’ roles in this kind of teaching:
introducing new ideas, revealing student thinking, referring to individual student
understandings, asking for evidence of students’ views, encouraging students to comment
on other students’ views, responding to students, adjusting the pace as needed, creating an
encouraging learning environment, and shifting communication approaches between
authoritative and dialogic teaching (Mercer, 2007).
Other studies have shown that facilitating open discussions with students stimulates the thinking
not just of the students who speak up but also of the other students in class (Sedlacek and Sedova,
2017). In fact, numerous studies have shown that discussion and collaboration in class enable students
of all abilities to have access to, and learn from, academic talk and thought processes. Actively Learn
curricular units leverage student-driven inquiry by asking open-ended questions and enabling students
to see their peers’ responses. The Actively Learn platform allows students to share annotations and reply
to one another as they read a text, which opens the door for students to generate their own questions
and engage in discussion with their peers. The fact that this discussion is asynchronous and written
(rather than spoken) allows reluctant students and those who need more time to collect their thoughts
to join in the dialogue.
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3. Use a variety of content
The tradition of using just a textbook to inform a science curriculum is no longer enough to produce
the kinds of thinking students need to succeed on standardized tests and in higher learning and
careers. Using a variety of content types can engage student learning in different ways. Studies show
that reading textbooks, for example, can engage students visually and improve comprehension, and
video instruction can add auditory engagement and effectively emphasize some content (Stockwell,
Stockwell, Cennamo, and Jiang, 2015), such as a video assignment, placed strategically in a unit on
chemical reactions, that looks deeply at the law of conservation of mass. Other evidence suggests
that collecting and analyzing data results in an increase in knowledge about science and scientific
processes, a new awareness of the diversity of science research, and a positive effect on social wellbeing (Bonney, Phillips, Ballard, and Enck, 2015). Incorporating different types of science content,
then, can make for a richer student experience in class.
In Actively Learn’s unit on how objects move and collide, for example, we include a variety of materials
to help teachers engage students in multiple ways. First, we jump-start the lessons by using the
anchor phenomenon of mass extinctions. Then we connect textbook sections, articles, videos,
simulations, graphs, and activities with a series of guiding questions.
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Using a variety of content throughout the unit adds value to students'
learning in multiple ways: it exposes them to different authors, voices, and
styles of science writing; provides images to aid in learning and retention;
helps teachers vary the pace and energy in the room; and also shows
students how scientists can interpret the same facts differently and draw
different conclusions.

3. (cont.)
Two of these questions, created to help teachers open up engaging whole-class and small-group discussions,
ask students, “What happens when a moving object collides with something?” and “How do fossils provide
evidence of an ancient collision that wiped out dinosaurs?” Students learn how to respond to these questions
not only through discussions but also from a CK-12 textbook section on mass extinctions, a graph showing
extinction occurrences, an article by a professor of vertebrate palaeontology that describes the Chicxulub
crater, a University of Colorado simulation exploring forces and motion, a video describing potential and kinetic
energy in golf, and more than 20 other sources. Using a variety of content throughout the unit adds value to
students’ learning in multiple ways: it exposes them to different authors, voices, and styles of science writing;
provides images to aid in learning and retention; helps teachers vary the pace and energy in the room; and also
shows students how scientists can interpret the same facts differently and draw different conclusions. Often
students think science is all about “the right answer,” but when they experience texts, videos, and discussions
with a variety of perspectives, they can learn that interpretations and communications of data can vary, just like
they do in scientific explorations outside the classroom.
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4. Connect your unit to the real world
It’s important for students to experience science in their local environments
and understand the connections to the larger world. UC Davis researchers’
middle school and high school case studies describe multiweek projects
in which students collected and evaluated data with hands-on projects
such as milkweed monitoring, sage grouse tracking, and aerial mapping.
From the case studies, researchers created key practices, recommending
that educators position students as people who do science, frame the work
locally and globally, and incorporate unexpected situations into the learning.
Using inquiry-based group work to engage students in real-world projects
can quickly engage students in scientific thinking. In a three-year study
of sixth-grade science classrooms by Stanford University researchers, the
students in classes that featured complex, NGSS-aligned group projects
that involved manipulating materials, discussing tasks with fellow students,
and making presentations reported that their assignments were “more

educators position students as
people who do science, frame
the work locally and globally,
and incorporate unexpected
situations into the learning.

interesting, challenging, worthwhile, and enjoyable.” The students also
performed better on standardized tests and on assessments measuring
content knowledge and levels of engagement with science practices. Not
only did they build projects, read, write, collaborate, and solve problems,
but they also engaged in “productive science conversations” and developed
expertise in math and language. In the traditional-style classrooms, students
asked “What?” questions and were concerned with getting the answers
right. In the NGSS-aligned, inquiry-based classrooms, students asked “Why?”
and “How?” and were concerned with sense-making (Holthuis, Deutscher,
Schultz, and Jamshidi, 2018).

Digital Curriculum Design and Development
From Hypothesis to Proof: Developing an NCSS Science Curriculum that Engages Every Student

25

4. (Cont.)
In her article “Finding My Way Down the NGSS Path—One Step at a Time,” Lisa Hegdahl, a
science teacher and California Science Teachers Association past president, explains that the
way she taught friction evolved considerably. In her former lab assignments, students received
all the materials and directions they needed in a folder and wrote a few sentences describing
what they learned. In the new assignments, students were told that they worked for a Fortune
500 company and needed to determine the best and safest flooring for a company and then
describe their findings in a letter to the CEO. In the new lab, students worked with each other
to test surfaces, interpret data, and compose a clear letter of recommendation. “Participating
in a task that had a clear purpose,” Hegdahl wrote, “kept the students engaged from beginning
to end.”
Teachers can also infuse students’ work with urgency after events that hit close to home. Days
after Hurricane Maria struck Puerto Rico, for example, students at City-As-School in New York
City learned that many Puerto Ricans had no access to clean drinking water. With thoughtful
instruction and a variety of class materials, the students got the opportunity to think and
work like scientists and engineers as they engaged in designing unique ways to clean unsafe
drinking water. Their teacher, Vielca Anglin, said that through their work, they began to
understand that “they can be a part of these real-world issues and real-world problems that

help students learn
to solve problems
in health sciences,
veterinary medicine,
engineering, and
other disciplines.

are coming up.”
In Hawaii Public Schools, students make local observations of plants at an aquaponics
installation on campus, travel farther to observe insects at Hawaii Volcanoes National Park,
and use the Canada-France-Hawaii Telescope to investigate questions about the universe.
Many U.S. schools take advantage of the opportunity to Skype scientists around the world to
discuss microorganisms, climate change, and topics pertinent to their curriculum. And some
schools are doing more. A recent Center on Reinventing Education report profiles innovative
schools across the country that partner with businesses, trade unions, and colleges to help
students learn to solve problems in health sciences, veterinary medicine, engineering, and
other disciplines. Some schools provide job shadowing, internships, and opportunities to work
alongside science professionals for class projects, and in others business leaders help teachers
develop science curricula relevant to students’ local communities.
Digital Curriculum Design and Development
From Hypothesis to Proof: Developing an NCSS Science Curriculum that Engages Every Student

26

5. Show the people behind the science

Research shows that science activities that evoke strong positive emotions and focus students on
phenomena may contribute to student engagement in science and long-term positive memories (King,
Ritchie, Sanhu, and Henderson, 2015). Teachers can foster enthusiasm for science in a number of ways.
In addition to using dramatic images and videos, teachers can use storytelling to bring concepts to life—
describing their encounters with a bear, for example, or what happened one day when they fainted in class.
They can also bring in guest speakers who are passionate about their fields or invite students to bring their
own stories to class to add emotion and deeper meaning to the topics.
Professor Kimberly Tanner, who runs the Science Education Partnership and Assessment Laboratory at
San Francisco State University, recommends that teachers share stories about how specific people have
had important contributions to science, like Henrietta Lacks for cell biology, Cynthia Lucero for osmosis
(Tanner, 2017), and Elizabeth Blackburn for telomeres (Brady, 2007). Tanner writes that teachers can use
numerous perspectives in science and can also point out that much of biology’s history has not included
diverse voices; they can then explicitly convey that they expect their students “to literally change the face
of the biological sciences.” Teachers can also help students learn about current scientists by sharing and
discussing profiles of current scientists that give students an insider’s look at the kind of work scientists do
every day. And resources like this powerful article featuring an astronomer who describes how failures lead
to groundbreaking knowledge can generate thinking and class discussions that resonate deeply.
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Modeling metacognition can also help multiple students
learn science practices; a teacher who thinks aloud as
she creates a graph from data tables, for example, can
demonstrate the complex thinking involved in her process
and invite students to think in similar ways about their
own problems that rely on interpreting data.

6. Engage every student
To engage every student in science, teachers can employ a variety of strategies. The Next Generation Science Standards project describes teaching
strategies to support economically disadvantaged students, students from major racial and ethnic groups, students with disabilities, students
with limited English proficiency, girls, students in alternative education programs, and gifted and talented students. Many of these students
can benefit from multimodal content experiences, stories and images of successful scientists who are female or from different racial and ethnic
groups, and personal stories, all of which have been mentioned earlier. Modeling metacognition can also help multiple students learn science
practices; a teacher who thinks aloud as she creates a graph from data tables, for example, can demonstrate the complex thinking involved in her
process and invite students to think in similar ways about their own problems that rely on interpreting data. Additionally, differentiation using
scaffolding can be valuable for numerous students; the differentiated scaffolds can include prompts and hints in a text’s notes, text-to-speech
technology, definitions in different languages, special fonts and text imaging for students with dyslexia, different levels of challenge, and more.
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6. (cont.)
Teaching effectively to all students in a classroom requires focus not on what
they don’t know, but what they do know, write the authors of the National
Academies of Sciences, Engineering, and Medicine’s Science Teachers’

Learning. Teachers can help “bridge the gap” between their students’ home
languages and the language of science by engaging students in reading
scientific writing, participating in small and large group discussions,
formulating hypotheses, conducting investigations, and writing about
their experiences using scientific language. With the use of a good science
curriculum and inquiry-based practices, teachers can improve learning for all
students.
In conclusion, teaching students to think, read, and write like scientists needs
to start with curiosity and engagement as students deepen their knowledge,
build critical thinking skills, and learn how to solve increasingly complex
problems. Science teachers can build a curriculum of diverse, related materials
and plan for inquiry-based discussions to help students think as they listen

teaching students to
think, read, and write
like scientists needs
to start with curiosity
and engagement.

and talk. In addition, teachers can frame projects not as demonstrations but as
explorations, where failure along the way is seen as essential to learning, and
they can connect those projects to the real world. Just as important, they can
bring enthusiasm to their classes and integrate their students’ backgrounds
and interests into science topics. Students who collaborate with fellow
student scientists on real-world problems, while being guided by teachers
to connect their thinking with evidence, will become the scientists we need
in our increasingly complex world. It is their unique, creative thinking and
collective work that will help us conquer tomorrow’s most pressing problems.

Digital Curriculum Design and Development
From Hypothesis to Proof: Developing an NCSS Science Curriculum that Engages Every Student

29

About the author
Rudy Sharar
Rudy leads Actively Learn’s science content team to create engaging science
assignments that align with NGSS and state standards, lead to inquiry-based
learning, and promote critical thinking. He works in partnership with Science
News for Students, ChemMatters, The Conversation, PhET Interactive Simulations,
CK-12, and more to provide teachers with consistently rigorous science content.
Prior to joining Actively Learn, he taught A.P. chemistry, chemistry, and physics in
blended learning environments, served as science chair and coach, led a robotics
club, designed a formative assessment tool, and published research investigating
proteins in Mycobacterium tuberculosis as an undergraduate researcher. He
earned his M.A. in Urban Education at Loyola Marymount University and his B.S. in
Biochemistry at the University of Washington.

Works Cited
Bonney, R., Phillips, T., Ballard, H., and Enck, J. (2016). “Can Citizen Science Enhance Public Understanding of Science?” Public Understanding of Science. 25 (1): 2-16.
https://doi.org/10.1177/0963662515607406.
Brady, C. (2007). Elizabeth Blackburn and the Story of Telomeres: Deciphering the Ends of DNA. Cambridge, MA: MIT Press.
Holthius, N., Deutscher, R., Schultz, S., and Jamshidi, A. (2018). “The New NGSS Classroom: A Curriculum Framework for Project-Based Science Learning.” American Educator.
King, D., Ritchie, S., Sandhu, M., and Henderson, S. (2015). “Emotionally Intense Science Activities.” International Journal of Science Education. 37 (12): 1886-1914.
https://doi.org/10.1080/09500693.2015.1055850.
Mercer, N. (2007). Dialogic Teaching in Science Classrooms: Full Research Report. ESRC End of Award Report, RES-000-23-0939-A. Swindon: ESRC.
Sedlacek, M. and Sedova, K. (2017). “How Many Are Talking? The Role of Collectivity in Dialogic Teaching.” International Journal of Education Research. 85: 99-108.
https://doi.org/10.1016/j.ijer.2017.07.001.
Stockwell, B., Stockwell, M., Cennamo, M., and Jiang, E. (2015). “Blended Learning Improves Science Education.” Cell. 162 (5): 933-936. https://doi.org/10.1016/j.cell.2015.08.009
Tanner, K. (2017). “Structure Matters: Twenty-One Teaching Strategies to Promote Student Engagement and Cultivate Classroom Equity.” CBE—Life Sciences Education. 12 (3):
https://doi.org/10.1187/cbe.13-06-0115.

Digital Curriculum Design and Development
From Hypothesis to Proof: Developing an NCSS Science Curriculum that Engages Every Student

30

USING ACTIVELY LEARN
TO MEET YOUR DIGITAL
CURRICULUM NEEDS

TM

Actively Learn made it so much easier for me to see
where my students were struggling.Social Studies is
a really difficult topic for middle school and students
loved being able to look up words, respond to each
other as they annotated or asked questions, and get
feedback in a more timely manner than I am able to
do with written homework assignments.
- Stacey Walker, 6th Grade Social Studies Teacher
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need to deliver digital curriculum that can transform and deepen classroom learning.
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TM

ELA, SOCIAL STUDIES,
AND SCIENCE CONTENT

Provide classrooms with rigorous and customizable
assignments that meet the needs of new teachers, veteran
teachers, and curriculum and instruction leadership, including:

RIGOROUS, STANDARDS-ALIGNED ASSIGNMENTS
Fulfill curriculum needs with current events,
classics, modern fiction, short stories, poetry,
drama, textbooks, primary sources, and videos that
incorporate higher depth of knowledge questions.

SEQUENCED CURRICULAR UNITS
Teachers get the structure of a textbook with the
flexibility to adapt to their students’ needs.

BRING YOUR OWN CONTENT
Teachers can modify instruction for any text and
add Google docs, videos, Internet articles, and PDFs.

SCOPE AND SEQUENCE BY DESIGN
Build out a repository of the content
you want teachers to use.
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STUDENT ENGAGEMENT

TM

Promote equity in mixed-ability classrooms by giving all students the opportunity to reach deeper learning.

READING AIDS
Students can use a range of support features like a Learner’s Dictionary,
text-to-speech, translation tools, dyslexic settings, and more.

CHUNKING
Embedded questions break down longer text into more manageable
chunks and monitor comprehension while students read.

REAL-TIME FEEDBACK
Grades and comments post instantly so students
want to retry and improve their work.

SCAFFOLDING
Teachers can scaffold instruction for any individual or group through
customizable prompts, notes, and media alongside text.

discussion
Shared annotations promote text-dependent discussions where
students or teachers can share questions, comments, and ideas.
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TM

Teacher Growth
Improve instruction by helping every teacher understand
and easily implement the best research-based practices
to deepen learning:

ACTIVATE THINKING

SUPPORT THINKING

REVEAL THINKING

• Asking higher-order questions

• Building background knowledge

• Using formative assessment

• Facilitating discussion

• Improving accessibility

• Providing effective feedback

• Encouraging strategic annotation

• Scaffolding challenging texts

• Promoting writing extensively

• Modeling close reading

• Building vocabulary

• Cultivating metacognition
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