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Keep Teaching Science!

Successful Strategies to Adapt K–12 Science
Experiences for Distance Learning

About This Project
The sudden shift to distance and hybrid learning due to the COVID-19 pandemic created a need
to identify virtual and at-home science experiences that reflect the vision of the Next Generation
Science Standards (NGSS) and A Framework for K–12 Science Education, ensuring students keep
learning science.
NextGenScience partnered with materials developers and educators to learn about and highlight
examples of effective and equitable adaptations for science teaching and learning at a distance.

Our Process
Step 1: Identify science materials that have been adapted for distance learning.
Step 2: Evaluate both the in-person and distance materials for key NGSS features, identifying
where NGSS features were retained or lost.

Step 3: Analyze trends and highlight examples of adaptations that effectively maintain — and
potentially enhance — best practices.
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Step 1: Identify Materials
Users and developers have adapted the following units for distance or hybrid instruction. The reviewers selected seven
lessons across these units to analyze.
Amplify 3rd Grade Unit:
Balancing Forces

mySci 5th Grade Unit:
From Sun to Food

OpenSciEd Middle
School Unit 6.3: Why
Does a Lot of Hail, Rain,
or Snow Fall at Some
Times and Not Others?

iHub High School
Unit: Why Don’t
Antibiotics Work Like
They Used To?

Middle school materials
earned a Green rating
from EdReports

Earned high quality
rating from
Science PRP

Earned high quality
rating from
Science PRP

Earned high quality
rating from
Science PRP

Note: While some of these full units have been reviewed with the EQuIP Rubric for Science by the NextGenScience Peer Review Panel, the evaluation in this
document does not constitute a full lesson review for NGSS design. This document is intended to spotlight effective strategies for NGSS design criteria, but is
not an endorsement of a specific curriculum or comprehensive of all best practices.

Step 2: Evaluate Lessons
Reviewers with expertise in the NGSS and high-quality instructional materials conducted an analysis of in-person and distance
versions of all seven lessons using the six NGSS Lesson Screener criteria.

Explaining
Phenomena
or Designing
Solutions

Three
Dimensions

Integrating
the Three
Dimensions
for Instruction
and
Assessment

Relevance and
Authenticity

Student
Ideas

Building
on Students’
Prior
Knowledge

www.nextgenscience.org/screener

Step 3: Analyze Trends and Highlight Effective Adaptations
Reviewers then looked across all seven lessons to highlight trends, differences, and opportunities.
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Strategies to Adapt Science Materials for
Distance Learning
The adaptation of existing high-quality science materials for a distance environment can enhance the vision of threedimensional standards while providing opportunities for students to engage in both distance and hybrid settings.
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1

Introduce phenomena through independent pre-work.

2

Ensure all students can experience and explore phenomena as directly as possible.

3

Provide discussion questions in written form to support student development

4

Provide a central space for students to track three-dimensional thinking and revise

5

Leverage additional home connections.

6

Provide students independent time to formulate questions and ideas to drive

7

Elicit student ideas through discourse and writing in both synchronous and

8

Connect current learning to specific activities from prior lessons across all three

and use of the three dimensions.

ideas over time.

the next step in learning.

asynchronous environments.

dimensions by using pictures when classroom artifacts aren’t available.

NGSS Lesson Screener Criterion A

Explaining Phenomena
or Designing Solutions
The lesson focuses on supporting students to make sense
of a phenomenon or design solutions to a problem.

7

Explaining Phenomena or Designing Solutions

Strategy 1: Introduce phenomena through independent pre-work.

Quality distance materials help
students to explore, wonder, and ask
questions about phenomena during
independent work time at the beginning
of a lesson or unit. This may provide
more time for students to make
observations, discuss with family, and
generate questions to investigate.
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“In a regular classroom, the
[Anchoring Phenomenon]
routine might last one or two
days; as outlined here, it might
span multiple days, so that
students have time both to
generate ideas and build on
each others’ ideas.”
OpenSciEd Remote Learning Resource:
Leading an Anchoring Phenomenon Routine

Explaining Phenomena or Designing Solutions
Introduce Phenomena Through Independent Pre-work
OpenSciEd, Unit 6.3, Lesson 1 (Middle school), Adapted by Louisiana Department of Education

In both versions of the lesson, prior experience about the phenomenon is elicited, and learning is driven throughout
by students making sense of the phenomenon. By viewing the phenomenon independently at home in the distance
version, students may have more time to generate questions in advance of the class discussion.

In-Person Learning
Slide A

Explore a Perplexing Phenomenon
The following videos that show a kind of perplexing phenomenon
occurring outdoors. Some of you may have experienced this before.
Make a 2-column chart in your
science notebook and record your
noticings and wonderings.

●
●
●

Exploring an
Outdoor Phenomena

Notice

Video clip 1:
○ https://youtu.be/9PeACgaLC4A
Video clip 2:
○ https://youtu.be/Lx4TUg3TD-s
Video clip 3:
○ https://youtu.be/wwPnb-1qRtQ

 tudents are guided through watching
S
each video and are prompted to record
what they notice and wonder between
each one, generating a class list.
The teacher guide provides suggested
teacher prompts for class discussion
and to elicit student reflections on the
anchor video.
Students have the opportunity to hear
and build off of each other’s ideas.

Wonder

Distance Learning
Slide A (Pre-work)

Explore a Perplexing Phenomenon
The following videos that show a kind of perplexing phenomenon
occurring outdoors. Some of you may have experienced this before. Go to
your think deeper document and record your notices and wonders for the
videos.
Record your noticings and
wonderings on your think deeper
document.
Exploring an
Outdoor Phenomena

Notice

● Video clip 1
● Video clip 2
● Video clip 3

Wonder
Slide B: (Pre-work)

● Go to the Driving Question Board Assignment, add one
notice and one wonder from your table, and submit.
● Reference “Reflecting on anchor videos” questions in
the thinking deeper document and be prepared to
discuss during our next virtual class.

 tudents watch the phenomena on
S
videos during independent pre-work
and submit what they notice and
wonder to the teacher.
Students potentially have more time
to notice and wonder about the
phenomenon.
Videos could be delivered via thumb
drive or viewed via YouTube on a
phone, but all options require access
to a device.
Thinking Deeper Documents (student
handouts) include questions to prompt
student written reflection about the
anchor video.
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Explaining Phenomena or Designing Solutions
Strategy 2: Ensure all students can experience and explore phenomena
as directly as possible.

When videos are not available to
students, distance materials add
pictures so students can experience
phenomena as directly as possible.
Other materials replace in-person
activities with computer simulations,
assuming internet access. By adding
pictures to the student materials, these
materials create additional opportunities
for students to experience phenomena
as directly as possible.
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“Students experience
phenomena or design
problems as directly as
possible (firsthand or through
media representations).”
EQuIP Rubric for Science, Criterion II.A.
Relevance and Authenticity

Explaining Phenomena or Designing Solutions
Using Pictures in Place of Videos to Introduce Phenomena
Amplify, Balancing Forces, Lesson 1 (Grade 3)

In both versions of the lesson, the explanation for the phenomenon is not given away, and students begin by developing
their initial explanation. In the distance version, students are given printed out screenshots and captions of the phenomenon in case they don’t have the ability to watch videos.

In-Person Learning
 tudents in class are told a new type of
S
train is coming to a fictional town of
Faraday and watch a video of a floating
train. In addition, students are given
visuals of the floating train.
© The Regents of the University of California. All rights reserved.

Activity 1

Lesson 1.1: Pre-Unit Assessment

The train floated up
without anything
touching it. Later, it fell
back down to the track.

See video here: bit.ly/FaradayTrain

We are going to figure
out how floating
trains work.
© The Regents of the University of California. All rights reserved.

Distance Learning
S
 tudent view screenshot pictures from
the video along with text captions of
the floating train phenomenon. The
students are also given abridged text
from the video describing the town of
Faraday.

Balancing Forces @Home Lesson 1
INTRODUCING THE FLOATING TRAIN
A ﬂoating train is coming to the city of Faraday.

The train rises off the
track,…

ﬂoats…

and then falls back
down.

Optional: You can watch a video of the ﬂoating train at tinyurl.com/yxclf6qx.

The citizens of Faraday are worried about riding a ﬂoating train. The mayor
needs us to ﬁgure out a scientiﬁc explanation for how the ﬂoating train
works so people won’t be worried anymore.

 ideo is provided as an option for
V
students with technology. Some
students without video access
won’t experience the phenomenon
as directly.
F amily resources introducing
phenomena are provided to promote
at-home discussion (see Strategy 7).

We will be student scientists. The mayor will share our explanations with the
citizens of Faraday.
WRITE
Find the
Pre-Unit
Writing:Science!
ExplainingSuccessful
the FloatingStrategies
Train
Keep
Teaching
to Adapt K–12 Science Experiences for Distance Learning
pages.
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Explaining Phenomena or Designing Solutions
Using Pictures and Simulations in Place of In-person Activities to
Explain Phenomena
mySci: From Sun to Food, Lesson 6 (Grade 5)

In both versions, students are working to explain the lesson-level phenomenon: why bean plants without water and without air
don’t grow. To explain this, they use models (with ping pong balls in person and with a computer simulation for the distance
adaptation) to figure out why plants need both carbon dioxide and water (along with energy from the sun) to make glucose.

In-Person Learning
How do growing conditions affect bean growth?

To figure out why certain beans didn’t
grow from a previous lesson, students
interact with a model with ping pong
balls representing atoms (hydrogen,
oxygen, and carbon) in an in-class
activity.
Light, water,
& air

Light & water
(no air)

Light & air
(no water)

Distance
Learning
Lesson
6: What is photosynthesis?
If you’re watching a video of this lesson asynchronously, use
the pencil icon to let you know when to record something in
your science journal.
Look at the results from this bean plant
experiment. The beans were grown in
plastic bags with no soil- only cotton
balls around the beans to support them.
There is one bean not pictured- the bean
with no water didn’t even sprout. What
do you notice and wonder about these
results?
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Sticky note
norms:
-One
question/idea
per sticky.
-Put your
initials.
-Add a +1 if you
have the same
question/idea
as a peer.
-Move stickies
around, don’t
pile them up.

Sticky note norms:
-One question/idea per sticky.
-Put your initials.
-Add a +1 if you have the same
question/idea as a peer.
-Move stickies around, don’t pile
them up.

A photo replaces an in-class experience to introduce the lesson-level
phenomenon.
Students use a click-and-drag Google
Slides simulation with interactive
atoms.
The simulation adaptation provides
structure for the student to explore
the model individually.

NGSS Lesson Screener Criterion B

Three Dimensions
The lesson helps students develop and use multiple
grade-appropriate elements of the Science and Engineering
Practices (SEPs), Disciplinary Core Ideas (DCIs),
and Crosscutting Concepts (CCCs), which are
deliberately selected to aid student sense-making
of phenomena or designing of solutions.
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Three Dimensions
Strategy 3: Provide discussion questions in written form to support
student development and use of the three dimensions.

Although there are decreased face-to-face, synchronous discussions to
propel student thinking, distance materials take advantage of opportunities to push thinking in similar ways through well-crafted, written prompts.
Materials provide student slides and handouts with clear, scaffolded questions designed to acquire, improve, or use grade-appropriate elements
of the Science and Engineering Practices (SEPs), Disciplinary Core Ideas
(DCIs), and Crosscutting Concepts (CCCs) to help explain phenomena or
solve problems. This can provide time for students to think deeply about
their knowledge and skills and can create an artifact of their current understanding across dimensions.
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Three Dimensions
Scaffolds to Support SEP Development
OpenSciEd, Unit 6.3, Lesson 5 (Middle school), Adapted by Louisiana Department of Education

Both versions engage students in the practices of Planning and Carrying out Investigations and Developing and Using
Models. The investigation is followed by a whole-class conversation and development of a student-generated model. In
the distance version, students who are unable to complete the investigation at home still engage in critical sense-making.

In-Person Learning
Soap Bubble and Bottle Investigation
1. When representing the molecules that make up the air in the closed bottle system
after cooling and after warming, how many dots should you draw? Why?

2. How did changing the temperature of the air in the closed bottle system affect the
molecules that made up the air?

3. Use the above ideas to represent changes in the behavior of the molecules that made
up the air in the closed bottle system when you cooled and warmed it. As you work
on your models, consider the following elements:
the number of molecules that make up the air in each bottle system
the length of the arrows to represent the speed of the molecules that make up
the air in each bottle system
the amount of space between the molecules that make up the air in each
bottle system

Distance Learning
openscied.org

Page 1

Lesson 5 • 4/18/20

Thinking Deeper Weather Lesson 5
Soap Bubble Investigation Predictions and Observations (Slide C)

5. Use the above ideas to represent changes in the behavior of the molecules that made up the

Developing and Using Models 6–8
element: Develop and/or revise a
model to show the relationships
among variables, including those
that are not observable but predict
observable phenomena.

air in the closed bottle system when you cooled and warmed it. As you work on your models,
consider the following elements:

1. What do you think will happen to the air in the bottle when it is in contact with the cold
water? Why?

● the number of molecules that make up the air in each bottle system

2. What do you think will happen to the air in the bottle when it is in contact with the hot
water? Why?

● the amount of space between the molecules that make up the air in each bottle

● the length of the arrows to represent the speed of the molecules that make up the air
in each bottle system
system

3. Observations of the Soap Bubble Investigation

Soap Bubble Investigation (Slides E-G)
3. When representing the molecules that make up the air in the closed bottle system after
cooling and after warming, how many dots should you draw? Why?

Planning and Carrying Out Investigations 6–8 element: Conduct an
investigation and/or evaluate and/
or revise the experimental design
to produce data to serve as the
basis for evidence that meet the
goals of the investigation.

 . What is density?
6

Investigation is completed independently at home. A video is provided
for those who cannot complete it.
If students only watch it, they aren’t
meeting the “conduct an investigation ”
part of the SEP, but they can still use
observations and data from the investigation as the basis for evidence.
Developers prioritized sensemaking over the hands-on
experience.

7. When we placed the bottle in cold water, what happened to the air inside the bottle?
4. How did changing the temperature of the air in the closed bottle system affect the molecules
that made up the air?

8. When we placed the bottle in hot water, what happened to the air inside the bottle?

Resources adapted from OpenSciEd with permission under Creative Commons 4.0

Resources adapted from OpenSciEd with permission under Creative Commons 4.0
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Three Dimensions
Scaffolds to Support DCI Development
OpenSciEd, Unit 6.3, Lesson 5 (Middle school), Adapted by Louisiana Department of Education

In both versions, this investigation is followed by a discussion on density and a connection to the unit phenomenon that
helps to develop core ideas about weather and matter and properties of matter. In the distance version, converting the
in-person discussion questions to an individual task paired with a shared discussion board allows all students to participate more deeply in the discussion.

In-Person Learning
Soap Bubble and Bottle Investigation
1. When representing the molecules that make up the air in the closed bottle system
after cooling and after warming, how many dots should you draw? Why?

2. How did changing the temperature of the air in the closed bottle system affect the
molecules that made up the air?

In-person student handout is accompanied by class discussions to propel
student thinking on DCI concepts.

3. Use the above ideas to represent changes in the behavior of the molecules that made
up the air in the closed bottle system when you cooled and warmed it. As you work
on your models, consider the following elements:
the number of molecules that make up the air in each bottle system
the length of the arrows to represent the speed of the molecules that make up
the air in each bottle system
the amount of space between the molecules that make up the air in each
bottle system

PS1.A 6–8 element: The fact that
matter is composed of atoms and
molecules can be used to explain
the properties of substances, diversity of materials, states of matter,
phase changes, and conservation
of matter.

Distance Learning
openscied.org

Page 1

Lesson 5 • 4/18/20

Thinking Deeper Weather Lesson 5
Soap Bubble Investigation Predictions and Observations (Slide C)
1. What do you think will happen to the air in the bottle when it is in contact with the cold
water? Why?

5. Use the above ideas to represent changes in the behavior of the molecules that made up the
air in the closed bottle system when you cooled and warmed it. As you work on your models,
consider the following elements:
● the number of molecules that make up the air in each bottle system
● the length of the arrows to represent the speed of the molecules that make up the air
in each bottle system

2. What do you think will happen to the air in the bottle when it is in contact with the hot
water? Why?

ESS2.D 6–8 element: Complex
interactions determine local weather
patterns and influence climate,
including the role of the ocean.

● the amount of space between the molecules that make up the air in each bottle
system

3. Observations of the Soap Bubble Investigation

Student handouts include discussion
prompts from the in-person version
and are posted to a shared discussion board.
This is more likely to result in a
multi-dimensional artifact of
students’ current understanding of
the DCI than the in-person full class
discussion.

Soap Bubble Investigation (Slides E-G)
3. When representing the molecules that make up the air in the closed bottle system after
cooling and after warming, how many dots should you draw? Why?

6
 . What is density?

7. When we placed the bottle in cold water, what happened to the air inside the bottle?
4. How did changing the temperature of the air in the closed bottle system affect the molecules
that made up the air?

8. When we placed the bottle in hot water, what happened to the air inside the bottle?

Resources adapted from OpenSciEd with permission under Creative Commons 4.0
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Resources adapted from OpenSciEd with permission under Creative Commons 4.0

Reflection questions are added to
push student thinking about PS1.A
before the virtual class discussion.

Three Dimensions
Scaffolds to Support CCC Development
OpenSciEd, Unit 6.3, Lesson 5 (Middle school), Adapted by Louisiana Department of Education

Both versions provide prompts to support the use of the Systems and System Models element and opportunities to develop
a Cause and Effect element by making predictions before the investigation (via student notebooks in person and questions
in distance handout), as well as by using evidence from the investigation to predict the effect of thermal energy transfer to
the air in contact with Earth’s surface to help explain the unit phenomenon of hailstorms. In the distance version, students
have specific written prompts to make and reflect on these predictions and consider the features of a closed system.

In-Person Learning
Soap Bubble and Bottle Investigation
1. When representing the molecules that make up the air in the closed bottle system
after cooling and after warming, how many dots should you draw? Why?

2. How did changing the temperature of the air in the closed bottle system affect the
molecules that made up the air?

3. Use the above ideas to represent changes in the behavior of the molecules that made
up the air in the closed bottle system when you cooled and warmed it. As you work
on your models, consider the following elements:
the number of molecules that make up the air in each bottle system
the length of the arrows to represent the speed of the molecules that make up
the air in each bottle system
the amount of space between the molecules that make up the air in each
bottle system

Distance Learning
openscied.org

The teacher guide states, “you may
want to spend a little time reminding
students that matter cannot enter
or leave a closed system. However,
energy can enter and leave a closed
system. Both of these ideas were
developed in the Cup Design Unit,”
reinforcing Systems and System
Models.
It is unclear when this reminder
might happen in the distance
version.

Cause and Effect 6-8 element:
Cause and effect relationships may
be used to predict phenomena in
natural or designed systems.
Page 1

Lesson 5 • 4/18/20

Thinking Deeper Weather Lesson 5
Soap Bubble Investigation Predictions and Observations (Slide C)
1. What do you think will happen to the air in the bottle when it is in contact with the cold
water? Why?

2. What do you think will happen to the air in the bottle when it is in contact with the hot
water? Why?

5. Use the above ideas to represent changes in the behavior of the molecules that made up the
air in the closed bottle system when you cooled and warmed it. As you work on your models,
consider the following elements:
● the number of molecules that make up the air in each bottle system
● the length of the arrows to represent the speed of the molecules that make up the air
in each bottle system
● the amount of space between the molecules that make up the air in each bottle
system

3. Observations of the Soap Bubble Investigation

Systems and System Models
6-8 element: Models can be used to
represent systems and their
interactions — such as inputs,
processes and outputs — and
energy, matter, and information
flows within systems.

Soap Bubble Investigation (Slides E-G)
3. When representing the molecules that make up the air in the closed bottle system after
cooling and after warming, how many dots should you draw? Why?

 . What is density?
6

7. When we placed the bottle in cold water, what happened to the air inside the bottle?

4. How did changing the temperature of the air in the closed bottle system affect the molecules
that made up the air?

8. When we placed the bottle in hot water, what happened to the air inside the bottle?

Resources adapted from OpenSciEd with permission under Creative Commons 4.0

Resources adapted from OpenSciEd with permission under Creative Commons 4.0

S
 tudents have additional opportunity
to make more specific predictions
(questions one and two) and to reflect
on their Cause and Effect predictions
(questions seven and eight) before
the virtual class discussion.

Keep Teaching Science! Successful Strategies to Adapt K–12 Science Experiences for Distance Learning
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NGSS Lesson Screener Criterion C

Integrating the Three
Dimensions for Instruction
and Assessment
The lesson requires student performances that integrate elements
of the SEPs, CCCs, and DCIs to make sense of phenomena or design
solutions to problems, and the lesson elicits student artifacts that
show direct, observable evidence of three-dimensional learning.

18

Integrating the Three Dimensions for Instruction
and Assessment
Strategy 4: Provide a central space for students to track threedimensional thinking and revise ideas over time.

In a science classroom, science notebooks and bulletin boards are
important structures that invite students to share their thinking and
track how ideas change over time. Some distance materials use an
incremental modeling tracker, graphic organizer, or similar document that
allows students to record new ideas about phenomena using multiple
dimensions and reflect on how their understandings shift over time.

Keep Teaching Science! Successful Strategies to Adapt K–12 Science Experiences for Distance Learning
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Integrating the Three Dimensions for Instruction
and Assessment
Track Thinking in a Central Space
InquiryHub, Unit: Why Don’t Antibiotics Work Like They Used To? Lesson 4 (High school), Adapted by Louisiana Department
of Education

In both versions, the Incremental Modeling Tracker guides students to address overarching questions, determine what
new learning was obtained, and identify opportunities to revise the initial model based on what they learned in the lesson.
This structure encourages students to use multiple dimensions (i.e., look for patterns that help them explain their observations, analyze data, and construct and revise a model). Students are regularly prompted to update their tracker to
explain the unit phenomenon after developing new knowledge and skills, which can create a multi-dimensional
student artifact for individual students.
Combined with key questions, this tracker can support additional three-dimensional formative assessment opportunities (e.g., “Imagine there were millions of bacteria on a surface that was dirty, and then it was cleaned. If there were still
a few bacteria left alive on that surface, what do you expect would happen to those bacteria? Think back to the petri
dishes that we investigated.”). If students use their Incremental Modeling Tracker as a source of evidence to address
the prediction, this could create individual student artifacts of valuable three-dimensional thinking.
Bend 1 (Addie) Evolution Lesson 1-13 Incremental Modeling Tracker

NAME: _________________________________________________________

In-Person Learning

PERIOD: _______________________

Bend Question: Why don’t antibiotics work like they used to?

D
 ATE: _______________________

INCREMENTAL MODELING TRACKER (IMT) - Bend 1 (Addie) Evolution

Incremental Modeling Tracker (IMT) UPDATE:

Throughout our investigation of Addie’s case, we will be using the Incremental Modeling Tracker (IMT) as a thinking tool to help you keep
track of and figure out important discoveries. You will refer back to the IMT regularly to help prioritize ideas and revise or build on our
models for what’s going on with Addie. We will also use the IMT as a way to think with others about what is important in our models.

3. W
 hat did we figure out? Which parts of what we figured out (if any) can help us with our model? How
DRIVING
QUESTION:
can we add to revise our models? Record your
current
thinking about these questions on your IMT.
LESSON QUESTION
(What Question Are
We Trying to
Answer?)
&
LESSON NICKNAME

WHAT DID WE FIGURE OUT?
Which parts of what we figured out (if any) can help
us with our model? (Highlight them!)

Tracker questions are used to prompt
discussion in person.

BASED ON OUR PROGRESS THIS LESSON, HOW CAN WE
ADD TO OR REVISE OUR MODEL?
How should we represent our ideas in our model?
(Use pictures, words, or symbols)

Students access paper handout tracker.

Distance Learning
These materials were developed by the inquiryHub RPP, including educators from CO and IL, Northwestern University and the University of Colorado Boulder, with support from the
National Science Foundation, the Gordon and Betty Moore Foundation and Denver Public Schools.
Except where otherwise noted, this work is licensed under the Creative Commons Attribution-NonCommercial 4.0 International License.

V. 3.3
07/01/2020

Students type directly into each
lesson’s slide deck to submit to the
teacher.
The teacher guide recommends
giving students a printed tracker
handout for use without internet so
students can keep a record.

Students access tracker both embedded on slide deck and as a paper handout.
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Additional student handouts provide
tracker questions in written form for
independent work in the distance
version.

NGSS Lesson Screener Criterion D

Relevance and Authenticity
The lesson motivates student sense-making or problem-solving
by taking advantage of student questions and prior experiences
in the context of the students’ homes, neighborhoods,
and communities as appropriate.
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Relevance and Authenticity

Strategy 5: Leverage additional home connections.

Distance lessons provide
additional opportunities for
students to more deeply
connect aspects of the phenomenon with their home and
community. This connection
could make the phenomenon
more relevant and increase
motivation to engage.

“The use of culturally relevant examples,
analogies, artifacts, and community
resources that are familiar to learners
can make science more relevant and
understandable (Barba, 1993), and integrated approaches that rely on the input
of community member participation (e.g.,
input from elders, use of traditional
language, respect of cultural values)
help learners navigate between Western
modern scientific thinking and other ways
of knowing (Bang and Medin, 2010).”
Learning Through Citizen Science, The National
Academies of Sciences, Engineering, and Medicine, 2018
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Relevance and Authenticity
Additional Home and Community Connections
InquiryHub, Unit: Why Don’t Antibiotics Work Like They Used To? Lesson 4 (High school), Adapted by Louisiana Department of Education

In both versions, lessons take advantage of prior experiences in the context of students’ homes and communities, motivating student sense-making of the phenomenon using those connections. In the distance version, conversations with
family replace a written survey, potentially deepening these connections and the relevance of their science instruction.

In-Person Learning
Lesson 3:
FOR HOME-LEARNING: Pass out paper copies (or use a Google form)
to complete a survey that you administer to your family and people you
interact with about their use of antibiotics. Tomorrow we will see what
our community has to say.

Lesson 4:
CONNECTING TO THE PREVIOUS LESSON:

Students ask friends and family to
fill out a written survey, then have a
whole-group class conversation about
the answers and track them on the
board. Students are able to hear family
connections from other students and
see trends, elicit questions, then connect those trends to the next part of the
storyline. Hearing other student family
connections has the potential to
broaden perspectives.

1. What did your friends and relatives report about their use of and
experience with antibiotics?

Distance Learning
Talk to some of your friends and family members about the following,
then summarize your conversations in the box below.
1. When you have been sick in the past and got prescribed antibiotics,
do you know where you picked up the bacteria?
2. What type of antibiotics did you take and for how long?
3. Did you take all your prescribed medicine, or did you stop when you
felt better?

Students have conversations with
friends and family and record
answers themselves rather than
asking others to fill out a written
survey. This takes the place of a
class-wide conversation about
these connections.
This enhanced opportunity to engage
in discussion with family and friends
has great potential to connect the
phenomenon to relevant family/
community values and interests
while using the language with which
they are most comfortable.

Keep Teaching Science! Successful Strategies to Adapt K–12 Science Experiences for Distance Learning
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Relevance and Authenticity
Strategy 6: Provide students independent time to formulate questions
and ideas to drive the next step in learning.

Although students aren’t in a face-to-face classroom environment to
easily share questions, distance materials give the opportunity for
students to develop their own questions and wonderings about the
phenomenon or problem and position the teacher to use these
wonderings to frame, motivate, and drive the next step in learning
from the students’ perspectives.
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Relevance and Authenticity
Student Questions and Ideas Drive Learning
OpenSciEd, Unit 6.3, Lesson 1 (Middle school), Adapted by Louisiana Department of Education

In both versions, the end of the lesson provides an opportunity for the teacher to see student questions and ideas and use
them to connect to the next lesson’s investigation and sense-making. Students see that their questions are being investigated and answered during the learning process, promoting a sense of agency and belonging.

In-Person Learning
Slide M

Slide N

Record Additional Questions

Build Our Driving Question Board

Individually
➔ Look over our list of
related phenomena.
➔ Consider the related
mechanisms we
discussed.

Students share and hear each other’s
individual questions, then work together
to create and organize their questions
on the class Driving Question Board.

Bring your sticky notes with questions on them
and your science notebook to our Scientists Circle.

● Then write any additional
questions you now have (1
question per sticky note).
● Write in marker, big and
bold.
● Put your initials on the
back in pencil.

Let’s build our Driving Question Board (DQB).

S
 tudents share ideas for future investigations and make a class list. The
teacher is asked to prioritize one set of
ideas for the next class investigation
(e.g., “I noticed many of our questions
were about how hail formed.”).

Slide O

Ideas for Future Investigations and Data We Need
Celebrate the formation of a joint enterprise. Once this poster is built, celebrate that
they created a joint mission and proposed action plan to guide the work of our learning
community for weeks to come. Say something like, Wow. We have accomplished so much.
We now have a mission to accomplish as a class,
all the questions you shared and
for toInvestigations
Ideasthanks
how you connected them. These questions really represent what we hope to figure out. And
we have a lot of ideas for investigations and data sources we can work with. I am very excited
for us to start investigating all of these. I have lots of additional data and equipment for us to
use that are well matched to the things you’ve said we need. Let’s plan to start exploring some
of this in our next lesson.

Turn and Talk

one set of ideas for investigations. If time permits, say something like, I
What kinds of Prioritize
investigations
noticed many of our questions were about how hail formed. Explaining that could help
explain other
precipitation events too. One thing you all said was weird was that it looked like
could we do and/or
what
the hail fell in places where green stuff was growing and it looked warm, so we weren’t sure
how the of
waterdata
got coldmight
enough to freeze and form hail. We wanted to know more about what
additional sources
it was like outside on these days when it hailed. We also thought it would be useful to look at
hail more
closely,out
for clues
about how it formed. Let’s plan to look at that sort of data next
we need to help
figure
the
time. Let’s start making some predictions beforehand. If you could take observations of both
what do you expect you might find? Give students a minute or two to turn and talk
answers to ourthings,
questions?

 irtual class
V
Students share questions, hear other
students’ questions, and make changes
to their questions as needed.

with a partner.

Collect students’ unposted sticky note questions before they leave.

➔ Be prepared to share these
ideas with the class.

Additional Lesson 1 Teacher Guidance
SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

Distance Learning

CCSS.ELA-Literacy.SL.6.1.c: Pose and respond to specific questions with elaboration and detail by making
comments that contribute to the topic, text, or issue under discussion.
While the class is building the Driving Question Board, if a student forgets to explain why or how their question
is linked to someone else’s, press that student to talk through their own thinking. This is a key way to emphasize
the importance of listening to and building off one another’s ideas, and to help scaffold student thinking. If
students can’t figure out which question to connect theirs to, encourage them to ask the class for help. After an
idea is shared, ask the original presenter if there is agreement and why, and then post the question.
This lesson’s activities rely on students communicating and articulating their thinking. One tool that supports
classroom discussion is the Communicating in Scientific Ways sentence starters. This 1-page document can be
enlarged and printed as a class poster, printed on 8.5-×-11 paper and posted near students’ desks, and/or scaled
down and taped into students’ science notebooks. Reference the sentence starters and encourage students to
use them. The sentence starters can be especially useful for helping students engage in scientific talk,
particularly students who may feel reluctant to contribute.

openscied.org
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Independent work
Students are responsible for submitting questions and ideas in their
Thinking Deeper Document to the
teacher. Students may have more
time to generate thoughtful questions and ideas during independent
work.
T he teacher organizes submitted
student questions on the Driving
Question Board before the next virtual
classes.
The teacher uses ideas for future
investigations at the beginning of
the next lesson to drive the learning.
This structure allows students to
see their questions and ideas are
important because their questions
are driving the learning.

Keep Teaching Science! Successful Strategies to Adapt K–12 Science Experiences for Distance Learning
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NGSS Lesson Screener Criterion E

Student Ideas
The lesson provides opportunities for students to express,
clarify, justify, interpret, and represent their ideas (i.e., making
thinking visible) and to respond to peer and teacher feedback.
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Student Ideas
Strategy 7: Elicit student ideas through discourse and writing in both
synchronous and asynchronous environments.

A classroom environment allows students
to more easily express, clarify, justify,
interpret, and represent their ideas and to
respond to peer and teacher feedback
orally and in written form as appropriate.
Distance materials provide students with
opportunities for discourse and guidance
for both teachers and families to elicit
student ideas, focusing on expressing and
clarifying student reasoning. While sharing
written ideas, students have opportunities

“A classroom environment
that provides opportunities
for students to participate
in scientific and engineering
practices engages them in
tasks that require social
interaction, the use of
scientific discourse (that
leverages community discourse when possible), and
the application of scientific
representations and tools.”
A Framework for K–12 Science Education,
The National Academies of Sciences,
Engineering, and Medicine, 2012

to write text or draw to show their thinking.

Keep Teaching Science! Successful Strategies to Adapt K–12 Science Experiences for Distance Learning
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Student Ideas
Encourage Student Discourse
Amplify, Balancing Forces, Lesson 2 (Grade 3)

In both versions, discourse is encouraged reinforcing that student ideas are valued.

In-Person Learning

Activity 1

Lesson 1.2: Making an Object Move

Think-Pair-Share Routine

Think

Pair

Share

Think silently about the
question.

Turn and talk to a partner
about the question.

Share your ideas about
the question with the
class.

Activity
Lesson
1 1.2: Making an Object Move

Lesson 1.2: Making an Object Move

What do you think could
make a train rise up off
the track?

Activity
Lesson
1 1.2: Making an Object Move

Lesson 1.2: Making an Object Move

What do you think could
make a train fall back
onto the track?

Distance Learning

© The Regents of the University of California. All rights reserved.

© The Regents of the University of California. All rights reserved.

Activity 1

What questions do you
have about the floating
train?

© The Regents of the University of California. All rights reserved.

Balancing Forces @Home Lesson 2
Remember we are student scientists investigating what can make things
(like the ﬂoating train) move, ﬂoat, and fall.
TALK
Use the Think-Pair Routine to
discuss each question.
1. What do you think could make
a train rise up off the track?
2. What do you think could make
a train ﬂoat above the track?
3. What do you think could make
a train fall back onto the track?
4. What questions do you have
about the ﬂoating train?
Let’s think about the big questions we will work to answer over the course of
the whole unit:

In this chapter, we will work to ﬁgure out one part of our question about the
ﬂoating train.
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Activity 1

What do you think could
make a train float above
the track?

© The Regents of the University of California. All rights reserved.

© The Regents of the University of California. All rights reserved.

Students discuss their ideas with a
partner, then share ideas in a fullclass discussion.

FAMILY GUIDANCE
In the Balancing Forces unit, students learn about a kind
of train that floats as it speeds along. Students figure out
ideas about magnetic force, gravity, and movement as they
investigate and explain how the train works.
We are using a version of Balancing Forces that is specially
designed for at-home learning. It gives students many
opportunities to consider different questions about the
floating train, gather evidence to help them understand,
then use that evidence to make explanations. This means
students will be doing activities that involve talking,
writing, reading, and investigating.
In order to support your student, you can help them with
reading and understanding directions, talking over questions
and ideas, doing hands-on activities using things that you
may have at home, writing about their ideas, and reading
books. (emphasis added)

TEACHER GUIDANCE
Student talk options
• Talk to someone in their household about their ideas.
• Talk to a stuffed animal about their ideas.
• Call a friend or classmate and discuss their ideas.
• Talk in breakout groups in a video class meeting.
• (For older students) use asynchronous discussion options
on technology platforms.

T he Think-Pair Routine has been
enhanced to include a variety of
partner options providing flexibility
for students’ situations. This could
encourage multiple conversations.
Family guidance introduced the
unit phenomenon and encouraged
at-home discussion.
Options to support and facilitate
student discourse are provided to
the teacher to fit their needs.

Student Ideas
Breakout Room Norms for Virtual Conversations
mySci: From Sun to Food, Lesson 6 (Grade 5)

In both versions, students are given multiple ways to demonstrate learning (talking, writing, drawing). In the distance
adaptation, additional norms and roles in breakout rooms encourage all students to share ideas with their peers and
listen to the ideas of others.

In-Person Learning
EXPLAIN
Give Students time to answer the questions on the Photosynthesis page (Student Page 16). You
may want to allow students
to work in pairs or small groups on these questions, then share out. You
S2- L6
could also use Post-it journal notes and chart paper to get a sense of what all students are thinking.

Photosynthesis

T eacher guidance gives several
options for students sharing ideas:
• Work in pairs, then share out.

1. What matter did the plant need to take in to do photosynthesis?

• Use Post-It journal notes and chart
paper around the room.

2. What energy did the plant need to take in to do photosynthesis?

The form is designed so students
can write text or draw to share their
thinking.

3. What did the plant make during photosynthesis?

4. How are the experiment we have done with beans and the photosynthesis game related? How did the game help
you understand why some plants grew better than others in the experiment?

Distance Learning
Breakout room
norms:

Photosynthesis Model Reflection

-Discuss the
questions on
the slide with
your group.
-Give everyone
a chance to
speak.
Student Page 16 -If you agree,
let your peers
know. If you
disagree with
what they say,
you can say, “I
disagree- I
Breakout roomthink _____
because ____.”
norms:
-Record your
-Discuss the final answers
questions on in red text on
the slide with
the slide.

1. You will go to a small group breakout room to discuss five
questions.
2. You will have 15 minutes to discuss these questions.
Unit 21 Student Science Journal (version 07.05.19) From Sun to Food
Breakout room norms:
3. Choose Washington
a recorder,
timekeeper,
and
a reporter.
Universitya
in St.
Louis Institute for School
Partnership
a. Recorder: Types answers.
-Discuss the questions on
b. Timekeeper: Keeps track of the 15 minutes.
c. Reporter: Will share answers with the whole class when we the slide with your group.
get back together.
-Give everyone a chance
to speak.
Photosynthesis Model Reflection
1. What were the inputs and outputs of matter in the plant system?
2. What energy did the plant need to start this process?
3. What did you observe about the amount of matter in the model?
4. In real life, what happens to the oxygen that was left over?

-If you agree, let your peers
know. If you disagree with
what they say, you can say
“I disagree-I think ____
because____.”

Student roles, norms, and sentence
stems encourage equitable talk and
respectful feedback to peers.
A recorder types each group’s ideas,
and a reporter is designated to share
them with the whole class after
virtual breakout rooms. The flexibility
to draw answers is removed with this
adaptation.

your group.
-Give everyone
a chance to
speak.
-If you agree,
let your peers
know. If you
disagree with
what they say,
you can say, “I
disagree- I
think _____
because ____.”
-Record your
final answers
in red text on
the slide.

-Record your final answers
in red text on the slide.

5. Why did the beans with no water and no air grow poorly?
Breakout
Room 1

Keep Teaching Science! Successful Strategies to Adapt K–12 Science Experiences for Distance Learning
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Student Ideas
Flexibility for Sharing Ideas
Amplify, Balancing Forces, Lesson 1 (Grade 3)

In both versions, students have opportunities to draw or write to begin their initial explanation of the phenomenon. In the
distance version, teacher guidance provides additional options to elicit student ideas at home, giving students multiple
ways to demonstrate their learning.

In-Person
and Distance Learning
Name:
Date:
Pre-Unit Writing: Explaining the Floating Train
Why does the train rise? Explain what you think could have made this
happen.

Make a drawing if it helps you explain your thinking. Label your drawing.

Distance Learning
TEACHER GUIDANCE
Student writing options
• Write in a designated science notebook.

• Share a response orally with a family
member or friend with
no submission required.

•C
 omplete additional optional Daily
Written Reflection Balancing Forces
Investigation Notebook pages.2(These
Balancing
Forces @Home
1
• Complete prompts in another
format.
areLesson
not included
as part of @Home
(Teachers can convert prompts so
Lessons, but as the teacher, you may
they are completed in an online
consider adding these additional
survey or an editable document so
prompts.)
students can submit digitally.)
• Photograph writing and submit
digitally.

© 2020 The Regents of the University of California. All rights reserved.

• Submit audio or video responses
digitally, rather than submitting a
written response.

30

In the in-person version, students do
not have to take additional action to
provide the teacher with an artifact
(e.g., take a picture and send it in).

A student handout is provided in both inperson and distance versions.

Teacher guidance for the distance
version provides a variety of options to
support and facilitate student writing
and sharing ideas. Some options do
not create a student artifact.
These options can allow students to
share ideas in ways that work best
for them.

NGSS Lesson Screener Criterion F

Building on Students’
Prior Knowledge
The lesson identifies and builds on students’ prior
learning in all three dimensions in a way that is
explicit to both the teacher and the students.
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Building on Students’ Prior Knowledge
Strategy 8: Connect current learning to specific activities from prior
lessons across all three dimensions by using pictures
when classroom artifacts aren’t available.

When science learning happens over time, students use classroom
artifacts and discussions to connect prior knowledge and learning.
When artifacts from past experiences are not available (i.e., physically
located in the classroom), distance materials suggest using photos,
videos, sample data, targeted questions, or models of previous student
work to support students to build on their prior knowledge.
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Building on Students’ Prior Knowledge
OpenSciEd, Unit 6.3, Lesson 1 (Middle school), Adapted by Louisiana Department of Education

In both versions, students are reflecting on prior learning across multiple dimensions: How they used a model to show
their understanding of what was happening to the matter and energy in a system. Students then immediately apply this
by creating a model of their initial explanation of the phenomenon, “What causes this kind of precipitation to occur?”
Eliciting this prior knowledge supports a more coherent experience and enables students to build on all three dimensions.

In-Person Learning
TEACHER GUIDANCE

Slide C

Bring out any posters from the
previous Cup Design Unit that
summarize ways to represent
what was happening to the matter
and energy in the cup system. An
example is shown here.
If you do not have these records from
that unit, develop a diagrammatic
representation of the Cup Design
Unit’s main ideas for the class to
refer to. Use the conventions you
developed with your students for
representing these ideas.

Connect to Ideas from Our Prior Unit
In our Cup Design Unit, we developed ways to represent what was happening
to the matter and energy in a system. Let’s review them, so we can figure out
whether those ideas could help us explain what caused some of the changes
happening outside during these precipitation events.

Students reflect on their prior learning through a turn and talk followed
by a whole class discussion.

Turn and Talk
● How did we represent the particles that make up different states
of matter in a gas, a liquid, and a solid?
● How did we represent the different ways that energy can be
transferred into and out of a system like a cup with liquid in it?

➔ Be prepared to share your
responses with the class.

Distance Learning
Connect to Ideas from Our Prior Unit
In our Cup Design Unit, we developed ways to represent what was happening
to the matter and energy in a system. Let’s review them, so we can figure out
whether those ideas could help us explain what caused some of the changes
happening outside during these precipitation events.

Turn and Talk
● How did we represent the particles that make up different states
of matter in a gas, a liquid, and a solid?
● How did we represent the different ways that energy can be
transferred into and out of a system like a cup with liquid in it?

 tudents are asked to reference
S
their models from the thermal energy
unit but are also provided with a
sample model in case this is not
available to them.

➔ Be prepared to share your

Slide D: (Virtual Class)
Review of student models for the Thermal
Energy Unit.

● Reference your models from the
thermal energy unit. If you don’t have
it you can use the example shown on
the left.
● How did we represent the particles
that make up different states of
matter in a gas, a liquid, and a solid?
● How did we represent the different
ways that energy can be transferred
into and out of a system like a cup
with liquid in it?

pply to

a
ht this

ow mig
➔ H eos?
vid

Students answer these questions in
their Thinking Deeper Documents
rather than through a turn and talk.

the
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Considerations for Supporting Teachers in
a Distance Environment

Access to high quality materials
is not enough to ensure success
in science teaching and learning
in this new environment. The
following section lays out additional
considerations we heard from
developers, researchers, educators,
and professional learning providers.

“Ultimately, the task of realizing this
vision rests with teachers. To provide
students these opportunities, teachers will need new knowledge of the
ideas and practices in the disciplines
of science, an understanding of
instructional strategies that are
consistent with the NGSS vision,
and the skill to implement those
strategies in their classrooms.”
Science Teachers’ Learning,
National Academies of Sciences,
Engineering, and Medicine, 2015
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Advice for School and District Leaders
to Support Educators

The following seven considerations stemmed from conversations with developers, researchers, educators, and
professional learning providers.
Start with high-quality materials, but don’t use in-person materials as designed. They will require adapting to
ensure Lesson Screener criteria are considered, and the pacing will need to change significantly. Teachers need
planning time to make adjustments for hybrid or distance environments, even with high quality curriculum in hand.
Slow down and prioritize sense-making, even if it means covering less content. Due to the limitations of
remote teaching, teachers might feel trapped into information delivery and regurgitation to “cover” what they
normally teach. Sacrificing quality for quantity will not lead to success and will only exacerbate inequities.
If educators rush things and try to fit in too much, engagement will go down, potentially compromising the
ability to incrementally build understanding on a path towards mastery. In addition, making cuts in order to
“cover” content quickly could also mean “cutting” engagement in SEPs and CCCs, which would then mean
loss of three dimensionality.
At the end of the school year, document the standards with which students were and were not fully engaged (across
all three dimensions). The teacher in the following year can use that information to support students with scaffolds
as they continue with grade-appropriate learning.
Leverage cross discipline opportunities. All students should receive science instruction. One way to do that
is to leverage connections with mathematics and English language arts.

esentation Icons
(continued)
Encourage
building community and communicating often with students. Better relationships mean better

engagement. A focus on authentic student questions can build relationships, engage in the practice of asking
scientific questions, encourage curiosity and wonder, and lead to phenomena to investigate. Students might
have the extra time and space they need to bring competing ideas and engage in discourse in ways they otherwise wouldn’t. This includes the adults in the students’ homes as well, especially if students are being asked to
discuss science topics with their family members.
Facilitate collaboration among teachers. Teachers should not have to do this alone. Consider flexibility in the
classroom/teacher structure and find creative solutions, especially for teachers preparing to teach similar content.
Plan for Flexibility. Flexibility is key in this environment to provide time for essential community building and
appropriate pacing. This means not expecting educators to cover everything and instead to focus on meaningful
sense-making with home connections rather than prioritizing power standards or DCIs. Two ways to support this
might include:

on Icons (continued)

• Routines. A focus on learning and using effective routines is a way to balance structure with student choice, helping to build
instruction around things meaningful to students (see OpenSciEd remote routine resources here).

• Fewer scheduling constraints. Take advantage of having fewer constraints in the traditional school day and use innovating
75
scheduling that works best for everybody. This is a great opportunity to emphasize what
truly matters in school.
Focus less on diagnostic assessments and more on formative assessments. Checking in on what students
know and can do formatively to inform instruction is particularly meaningful in this environment. Consider
innovative assessments that are equitable and rigorous, such as portfolios, project-based tasks, or video check
ins. This can provide opportunity to build in “just in time” supports for student accessibility while continuing with
grade-appropriate content.
Keep Teaching Science! Successful Strategies to Adapt K–12 Science Experiences for Distance Learning

35

Technology Considerations for Educators, Schools,
and Districts
The following five considerations address technology considerations for a distance learning environment.

1
2
3

Professional learning should model effective distance learning techniques. To both facilitate
effective educator learning and to provide an example educators can apply to instruction, professional learning should use high-leverage strategies, formats, and pacing.
Equitable access. It’s important to find out and plan for technology that teachers and students
have available. Offer low technology and no internet solutions as much as possible so all students can be engaged. (e.g., flash drives instead of assuming internet access). Find attainable
materials for anything that can be explored and investigated at home. While this is important,
instruction design can also ideally provide online opportunities for students who have access.
Technology. Teachers should be given time and support to navigate new tools. Ideally, this learning would include experiencing new tools in the context of content-specific professional learning.

4

Limit your collaborative learning tools. Too many tools (e.g., Padlet, Jamboard, Google Docs,
Yammer, Edmodo, Classcraft, MURAL) can be overwhelming and time-consuming for teachers,
students, and caregivers alike, and limiting to one or to two tools to support collaboration can create a more coherent experience. On the other hand, educators should continue to communicate
with students with any and all means possible (text, email, phone calls).

5

Use criteria that matter to select online tools. Consider looking beyond whether a tool is flashy
and determine how well it supports:
• Making the learning accessible to all students;
• Making thinking visible;
• Helping students learn from each other; and
•P
 lacing the value on the learning, through sense-making of phenomenon or designing solutions,
and not the tool itself.
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