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Module Overview

The Using an Anchoring Phenomenon to Drive Three-Dimensional Teaching and Learning Module aims to guide educators in
implementing authentic learning experiences centered on phenomena that engage students in using all three dimensions of the
Kentucky Academic Standards (KAS) for Science to make sense of the world.

The duration and scope may be customized to accommodate local needs and conditions. It is recommended that the sequence of the
sessions be maintained since each session builds upon one another. Skipping parts may result in less effective learning about how
anchoring phenomena can support coherence and equity in the science classroom.

Goals

The goals of the Using an Anchoring Phenomenon to Drive Three-Dimensional Teaching and Learning Module are for participants to:

Develop a working definition and criteria of what is considered phenomena.

Experience how launching an anchoring phenomenon at the beginning of a learning experience can support students in
sensemaking.

Explain how utilizing an anchoring phenomenon assists students in growing their science ideas and skills within the context of
Kentucky Academic Standards (KAS) for Science.

Analyze how a cohesive storyline can be built around an anchoring phenomenon.

Identify and explore local phenomena to make connections and bundle disciplinary core ideas.

Module Sessions

This module in its entirety will take approximately 10 hours.

Session A: What is the definition of "phenomena" in the context of science education?

Session B: How does the launch of an anchoring phenomenon engage all students in sensemaking?

Session C: How might utilizing an anchoring phenomenon assist students in growing their science ideas and skills within the
context of the Kentucky Academic Standards for Science?

Session D: Why is a storyline centered around an anchoring phenomenon crucial for achieving coherence from the students’.
perspective?

Session E: How might exploring and identifying local phenomena support both teachers and students?



Materials
KDE developed materials that are part of this module:

e Using an Anchoring Phenomenon to Drive Three-Dimensional Teaching and Learning At a Glance Document

e Using an Anchoring Phenomenon to Drive Three-Dimensional Teaching and Learning Facilitator's Guide

¢ Using an Anchoring Phenomenon to Drive Three-Dimensional Teaching and Learning Slide Presentation

e Using an Anchoring Phenomenon to Drive Three-Dimensional Teaching and Learning Participant Packet

e Using an Anchoring Phenomenon to Drive Three-Dimensional Teaching and Learning Poster

Materials also needed for this module:

e Using Phenomena in NGSS-Designed Lesson and Units

e Phenomena Sort

e STEM Teaching Tool 28 Qualities of a Good Anchor Phenomenon for a Coherent Sequence of Science Lessons

e Communicating in Scientific Ways Poster
¢ Mississippi River Delta Map and Reading Passage
e NGSS Storyline Tool #1 - AnchoringPhenomenon -v 2.0

e Kentucky Academic Standards for Science Writers' Vision Statement Page 6
e NSTA Critical Components of Sensemaking
e Appendix E-Disciplinary Core Idea (DCI) Progressions
e Appendix F: Science and Engineering Practices
o Appendix G: Crosscutting Concepts
e Coherence from the Students’ Perspective: Why the Vision of the Framework for K-12 Science Requires More than
Simply “Combining” Three Dimensions of Science Learning
e BSCS Earth’s Changing Surface Unit
o Common Student Ideas
o Scope and Sequence
o Lesson 1



https://www.education.ky.gov/_layouts/download.aspx?SourceUrl=/curriculum/standards/kyacadstand/Documents/Phenomenon_Module_At_a_Glance.docx
https://www.education.ky.gov/_layouts/download.aspx?SourceUrl=/curriculum/standards/kyacadstand/Documents/Facilitator's_Guide_for_Phenomenon_Module.docx
https://www.education.ky.gov/_layouts/download.aspx?SourceUrl=/curriculum/standards/kyacadstand/Documents/Anchoring_Phenomena_Module_Final.pptx
https://www.education.ky.gov/_layouts/download.aspx?SourceUrl=/curriculum/standards/kyacadstand/Documents/Participant_Packet_for_Anchoring_Phenomenon_Module.docx
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Anchoring_Phenomena_Poster.pdf
https://www.nextgenscience.org/sites/default/files/Using%20Phenomena%20in%20NGSS.pdf
https://www.nextgenscience.org/sites/default/files/Using%20Phenomena%20in%20NGSS.pdf
https://www.education.ky.gov/_layouts/download.aspx?SourceUrl=/curriculum/standards/kyacadstand/Documents/Phenomena_Sort.docx
https://stemteachingtools.org/brief/28
https://www.openscied.org/communicating-poster/
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Mississippi_River_Delta_Map_and_Reading_Passage.pdf
https://oercommons.org/courseware/lesson/76025/overview
https://docs.google.com/document/d/1WJJ1Rq8u7dpWcssfmZLX5AUlTuYdGEGBUEEdCzd3_HY/edit
https://docs.google.com/document/d/1WJJ1Rq8u7dpWcssfmZLX5AUlTuYdGEGBUEEdCzd3_HY/edit
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_for_Science_2022.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_for_Science_2022.pdf
https://www.nsta.org/sensemaking#tab
https://www.nextgenscience.org/sites/default/files/resource/files/AppendixE-ProgressionswithinNGSS-061617.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
https://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse_180270.pdf
https://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse_180270.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Common_Student_Ideas.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Scope_and_Sequence.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/ECS_Lesson_1.pdf
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Lesson 2
Lesson 3
Lesson 4
Lesson 5
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Lesson 6

e The Conceptual Story from Different Perspectives Slide Deck

e STEM Teaching Tool #57 How place-based science education strategies can support equity for students, teachers and
communities.

¢ Phone Phenomenon Note Catcher or Slide Deck

e STEM Teaching Tool #41 Prompts for Integrating Crosscutting Concepts

Intended Audiences

Participants: Module participants are district teams that may include, but are not limited to, district leadership, school administrators,
instructional specialists/coaches, intervention specialists, department chairs, special educators and active or pre-service classroom
teachers.

Facilitators: Module session facilitators may include, but are not limited to, district leadership, school administrators, instructional
specialists/coaches, intervention specialists, department chairs, special educators, classroom teachers and higher education faculty.

Using This Facilitator’s Guide

This facilitator’s guide provides suggestions for structuring each section of this module, recommended learning experiences to prompt
meaningful discourse and guidance on talking points to use with the provided presentation. As you work through the module, there will
be learning experiences provided to aid in developing, or reinforcing, participant knowledge. Facilitators may need to revise specific
tasks in order to meet the needs of the participants or to be respectful of the time planned within the work session.


https://education.ky.gov/curriculum/standards/kyacadstand/Documents/ECS_Lesson_2.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/ECS_Lesson_3.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/ECS_Lesson_4.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/ECS_Lesson_5.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/ECS_Lesson_6.pdf
https://www.education.ky.gov/_layouts/download.aspx?SourceUrl=/curriculum/standards/kyacadstand/Documents/The_Conceptual_Story_from_Different_Perspectives.pptx
https://stemteachingtools.org/assets/landscapes/STEM-Teaching-Tool-57-Place-Based-Science-Education.pdf
https://stemteachingtools.org/assets/landscapes/STEM-Teaching-Tool-57-Place-Based-Science-Education.pdf
https://www.education.ky.gov/_layouts/download.aspx?SourceUrl=/curriculum/standards/kyacadstand/Documents/Phone_Phenomenon_Note_Catcher.docx
https://www.education.ky.gov/_layouts/download.aspx?SourceUrl=/curriculum/standards/kyacadstand/Documents/ATLAS_Phone_Phenomena.pptx
https://stemteachingtools.org/brief/41
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Setup for Success

This module begins with group agreements intentionally embedded to promote an environment of trust between facilitators and
participants and among the participants themselves. Throughout the module, participants will be expected to collaborate in a variety of
ways. Attending to the group agreements will be critical for participants to actively participate and accept collective responsibility for the
successful attainment of the module goals. Facilitators should feel free to adapt these group agreements in collaboration with the
participants.

Building a Community

Building a community is important for any group that will work together, especially if participants have not worked together before. The
concept is the same as building a safe, respectful, productive classroom climate. Incorporating community-building into each session
builds trust, shows participants that they are valuable as individuals and engages them in the learning process. It is also useful for
creating a professional learning network where participants can be supported in their work. Community-building can be as simple as
allowing participants to introduce themselves and their role in the school/district, developing or refining group norms, allowing for
questions and/or the sharing of answers to reflection questions or individual discovery task items that are included in the module. Again,
time allotted for community-building will allow participants to have a voice and be engaged as active contributors and learners.

Helpful Hint

It is important to realize that while you are the facilitator of these work sessions, you may not have all the answers to the questions
asked by participants. And that is okay. When this happens, reflect on this quote from Graham Fletcher, “Every teachable moment,
doesn’t need to be a teachable moment, in that moment.” Use these moments to encourage participants to engage in discussion with
other participants so that a shared understanding may be developed. If participants ask questions, you are not prepared to answer,
offer to seek out answers to those questions and share with the larger group. If the question is pressing and doesn’t appear to be
addressed in this module, talk to your district team and determine who would be the best person to contact the KDE. You may also e-
mail questions or feedback to KDEScience@education.ky.gov

Planning Ahead

Determine which stakeholders to invite as participants. In the invitation, describe how the work session will benefit them.

A few days before the meeting, you may want to remind participants to bring their documents to the meeting.

Reserve adequate space and equipment. Tables should be set up to support small-group discussion.

Access to the internet for the facilitator and participants (if needed) in order to access the links embedded within this module.
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Preparation

All sessions have specific materials that are needed for that learning experience and is noted at the beginning of each session. Ensure
participants have a device to access or receive hard copies of the participant packet and session resources. The facilitator will
need to prepare the following items to be used within ALL module sessions.

Computer with access to the module slide presentation

Technology with projection capability including a speaker system

Copies of handouts needed for each session

Charts/Posters for the Room

o Anchoring Phenomenon Poster

o Agreements Chart

» Post a copy of these agreements in the room so it can be referred to throughout the sessions. As participants come back

for the sessions, revisit these agreements and continue to give participants time to adjust them to fit the needs of the
group as they work together.

o Parking Lot

» The Parking Lot can be used by the participant to note ideas, questions or issues constructively while the other attendees

continue to focus on an activity or lesson. This may be a poster, or you may prefer to have a digital parking lot where
participants can access a Google document, for example, to post questions and modify as the participants work through
the sections of the module. The purpose of the Parking Lot is to provide participants with a safe way of asking questions
or suggesting ideas. Participants should feel free to add to the Parking Lot throughout the module.

Paper

Poster paper

Self-Sticking Notes

Colored markers

Tape



Preparation for Session A
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Focus Question: What is the definition of “phenomena” in the context of science education?

Agenda: 1 hour 30 minutes

Time Slides #'s Outline Materials Needed
20 minutes 1-8 Introduction Agreements Poster
* Establishing goals Parking Lot Poster
e Establishing agreements -
e Sessions in this module Participant Packet
e Focus question
e Initial Ideas, experiences, and questions
45 minutes 9-21 Deepening understanding of phenomena-based Using Phenomena in NGSS-Designed Lesson
instruction and Units
e The role of phenomena in instruction Ph—
. enomena Sort
e Making the case for phenomena-based
instruction STEM Teaching Tool 28 Qualities of a Good
e Working definition of phenomena Anchor Phenomenon for a Coherent
* Sorting phenomena descriptors Sequence of Science Lessons
e Qualities of a good anchor phenomenon
for a coherent sequence of science
lessons
15 minutes 22-25 Shared understanding and reflection
15 minutes 26-27 Next steps - considerations for implementation



https://www.education.ky.gov/_layouts/download.aspx?SourceUrl=/curriculum/standards/kyacadstand/Documents/Participant_Packet_for_Anchoring_Phenomenon_Module.docx
https://www.nextgenscience.org/sites/default/files/Using%20Phenomena%20in%20NGSS.pdf
https://www.nextgenscience.org/sites/default/files/Using%20Phenomena%20in%20NGSS.pdf
https://www.nextgenscience.org/sites/default/files/Using%20Phenomena%20in%20NGSS.pdf
https://www.education.ky.gov/_layouts/download.aspx?SourceUrl=/curriculum/standards/kyacadstand/Documents/Phenomena_Sort.docx
https://stemteachingtools.org/brief/28
https://stemteachingtools.org/brief/28
https://stemteachingtools.org/brief/28

Kentucky Department of

EDUCATION

Session A: What is the definition of “phenomena” in the context of science education?

Guidance

Accompanying Slide(s)

Officially welcome the patrticipants. Introduce yourself (if necessary). Provide an opportunity for
participants to introduce themselves and engage in a community building activity that is suitable
for the needs of the group.

Explain:
This module is intended to build or reinforce your understanding on using an anchoring

phenomenon to drive three-dimensional teaching and learning.

Facilitator Note:
The first 4 slides within this module will be used to begin each session. Slide 4 contains
bookmarks directly to the session needed.

Slide 1

Using an Anchoring
Phenomenon to Drive Three -
Dimensional Teaching and
Learning

Kentucky Department of
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Explain:

Throughout this module, the goals are for participants to:

e Develop a working definition and criteria of what is considered phenomena.

e Experience how launching an anchoring phenomenon at the beginning of a learning
experience can support students in sensemaking.

e Explain how utilizing an anchoring phenomenon assists students in growing their science
ideas and skills within the context of Kentucky Academic Standards (KAS) for Science.

e Analyze how a cohesive storyline can be built around an anchoring phenomenon.

e Identify and explore local phenomena to make connections and bundle disciplinary core
ideas.

Slide 2

Module Goals

e Developa working definition and criteria of what is considered
phenomena.

e Experiencehow launching an anchoring phenomenon at the beginning of a
learning experience can support students in sensemaking.

e Explainhow utilizing an anchoring phenomenon assist students in growing
their science ideas and skills within the context of Kentucky Academic
Standards (KAS) for Science.

e Analyze how a cohesive storyline can be built around an anchoring
phenomenon.

e Identifyand explore local phenomena to make connections and bundle
disciplinary core ideas.

y ‘ Kentucky Department of
iHepucaTion
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Guidance

Accompanying Slide(s)

Explain:

Group agreements help create a safe space where participants feel comfortable sharing ideas
and experiences. This slide offers a starting point to consider which agreements best support our
collaboration. Take a moment to review and reflect: How might these impact our community?
Would anyone like to suggest edits, revisions or additions?

Facilitator Note:

Take a moment to discuss and revise. If a change is proposed, confirm with the rest of the group
whether they want to make the change. If there is a consensus, note the changes to the slide or
poster of where the agreements will be placed in the space in a different color than the original
text.

Slide 3

Agreements

In our community...

* Remain attentive, thoughtful and mindful of our community.
* Make room for participation from all.

« Arrive prepared and on time, stay for the duration.

« Keep the goal(s) in mind to improve student learning.

« Expect and ask questions to deepen everyone’s learning.

4 ‘ Kentucky Department of
itlepucaTion

Explain:
This slide shows the content incorporated within this module. At the end of each session,

participants should have a deeper understanding of phenomena in order to answer the focus
question aligned to the session.

Facilitator Note:
Allow patrticipants time to read each of the focus questions outlined for the sessions in this
module.

Each session is bookmarked to the start of the session by clicking on the session needed.

Slide 4

Sessions in this Module

Session A What is the definition of "phenomena" in the context of science education?

Session B How does the launch of an anchoring phenomenon engage all students in
sensemaking?

Session G How might utilizing an anchoring phenomenon assist students in growing
their science ideas and skills within the context of the Kentucky Academic
Standards for Science?

Session D Why is a storyline centered around an anchoring phenomenon crucial for
achieving coherence from the students’ perspective?

Session E How might exploring and identifying local phenomena support both
teachers and students?

,// i Kentucky Department of
lepucaTion

Explain:
We will now begin Session A.

Facilitator Note:

Check to make sure participants have a copy of the participant packet as a digital file or printed.
They will use this throughout the session to record their thoughts to various prompts embedded in
the session.

Slide 5
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SESSION A
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Guidance

Accompanying Slide(s)

Explain:
As we begin session A, our focus question for this section of the module is: What is the definition

of "phenomena" in the context of science education? Take a “meta moment” to consider your
current thinking of this question on the screen. A meta moment is a brief opportunity for you to
stop and think about your thoughts in the moment.

Facilitator Note:
Provide time for participants to record their initial thoughts to answer the focus question in their
participant packet.

Slide 6

Session A Meta Moment

Focus Question

What is the definition of "phenomena" in
the context of science education?

/
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Explain:
The Framework for K-12 Science Education outlines a broad set of expectations for students in

science and engineering in grades K-12. It informed the development of the Kentucky Academic
Standards (KAS) for Science for K-12 science education and continues to guide revisions to
curriculum, instruction, assessment, and professional development for educators. The
overarching goal is to ensure that students appreciate science, possess knowledge of science
and engineering, and have the skills to enter careers of their choice.

The Framework for K-12 Science Education outlines three dimensions that, when used together,
support students’ deep understanding of the sciences, how science knowledge is acquired and
understood and how the sciences are all connected through concepts that have a common
application across the disciplines.

On the slide you will see a powerful quote from, “A Framework for K-12 Science Education.” that
says, “Learning science depends not only on the accumulation of facts and concepts but also on
the development of an identity as a competent learner of science with motivation and interest to
learn more.”

Facilitator Note:
A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas |
The National Academies Press

Learning science depends not
only on the accumulation of
facts and concepts but also on
the development of an
identity as a competent
learner of science with
motivation and interest to
learn more.

A Framework for K-12 Science Education



https://nap.nationalacademies.org/catalog/13165/a-framework-for-k-12-science-education-practices-crosscutting-concepts
https://nap.nationalacademies.org/catalog/13165/a-framework-for-k-12-science-education-practices-crosscutting-concepts
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Guidance

Accompanying Slide(s)

Explain:
Gather the participants’ thoughts around these 2 questions:

¢ How have you heard “phenomena” described, especially in relation to science teaching?
o What experiences inform your thinking about phenomena?

Facilitator Note:

You may wish to have participants jot their responses to these two questions on a sticky note and
have them post their sticky note on a piece of chart paper. Read the responses aloud or ask for
volunteers to share out their responses. Ask participants what patterns they heard across the
responses.

Slide 8
Share Initial Ideas
» How have you heard “phenomena”

described, especially in relation to
science teaching?

-
» What experiences inform your A
thinking about phenomena?
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Explain:
Let’s consider the role of phenomena in instruction. Watch a short video of Brian Reiser

describing the role of phenomena in instruction. Brian Reiser Ph.D., heads NextGen Science
Storylines, a researcher-teacher collaborative developing and investigating design principles for
storyline units in which students help manage the trajectory of science knowledge building.

The video references the Next Generation Science Standards (NGSS). Kentucky's Academic
Standards (KAS) for Science are aligned with these national standards and incorporate three
dimensions that together form each standard. These dimensions work in unison to help students
develop a cohesive understanding of science over time.

Facilitator Note:

Ask participants to record what stands out to them as they watch the video. Provide time for
participants to share their ideas. Here are some ideas to listen for. Ensure that these are revealed
through the share out and if not, consider summarizing the video with the following ideas.

Using phenomena in instruction...

Helps students connect their science learning to real-world events, moving beyond abstract
concepts.

Slide 9

Brian Reiser Ph.D heads NextGen Science
Storylines, a researcher-teacher collaborative
developing and investigating design principles
for storyline units in which students help
manage the trajectory of science knowledge
building.
# Think about what stands out to you as you watch the video.
Using Phenomena in NGSS-designed Instruction

Kentucky Department of

ilepucaTion

10



https://www.nextgenstorylines.org/
https://www.nextgenstorylines.org/
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Guidance

Accompanying Slide(s)

o Focuses on phenomena, which refers to real-world events that science seeks to explain or
problems to engineer and solve.

e Centers learning experiences on phenomena rather than presenting science ideas first,
shifting the focus from learning about a topic to figuring out why or how something
happens.

e Encourages students to develop explanations for phenomena, advancing their
understanding through meaningful, three-dimensional learning experiences.

Explain:
We are going to push further into thinking about “Using Phenomena” in the science classroom by

actively reading a resource from Next Generation Science Standards, “Using Phenomena in
NGSS”.

Take a moment to read this individually. As you read, identify evidence that supports the
importance of phenomena-based instruction in building strong science classrooms. Choose a
method to mark or highlight key points that stand out. Then, use your annotations to craft a two-
sentence argument explaining why phenomena-based instruction is essential. Record your
argument in your participant packet.

Slide10

Making the Case for Phenomena-Based
Instruction

Using evidence from Using Phenomena in NGSS-Designed
Lessons and Units, how would you make the case for
phenomena-based instruction?

You might...

Q Determine importance as you read, marking what stands
out to you.

Q Synthesize your annotation into a two-sentence case for
why you think phenomena-based instruction is a “must.”

y ‘ Kentucky Department of
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Explain:
We will now engage in a single round robin to share our two-sentence cases in small groups of 3—

4 people. Each person will share their argument for phenomena-based instruction. After everyone
has shared, discuss as a group to reflect on the article and the cases presented. What are your
thoughts now about the importance of phenomena-based instruction? Once your group
discussion is complete, record your synthesis and choose a spokesperson to share with the whole
group. You will have about 7 minutes for this activity. Are there any questions before we begin?

Let’s take a moment to share your group’s synthesis with everyone.
Facilitator Note:

Allow groups to share their synthesis in whole group. Capture the groups’ syntheses on a sticky
note and place on the chart labeled, “Making the Case” as an artifact once they have all shared.

Slide 11

Team Share-Out

Single Round Robin:
= Break into small groups.
= Each person will share their case for phenomena-based instruction

Small Group Discussion:
Considering the article and the various cases just made from it, what
are you now thinking about the importance of phenomena-based
instruction?

i Kentucky Department of
iMepucaTioN

11



https://docs.google.com/document/d/1NtG4aZQaQPTr4D6THUL2zuoeYxKyFedR/edit?usp=sharing&ouid=113333801390451081363&rtpof=true&sd=true
https://docs.google.com/document/d/1NtG4aZQaQPTr4D6THUL2zuoeYxKyFedR/edit?usp=sharing&ouid=113333801390451081363&rtpof=true&sd=true
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Guidance

Accompanying Slide(s)

Explain:
Let us consider this possible shared definition from EdReports on the screen: A phenomenon is

any event in the natural or designed world that can be experienced and that can be observed
and/or measured either directly by one’s senses or by use of technological devices. Phenomena
are specific examples of something in the world that is happening, an event or a specific
example of a general process. Phenomena can be explained or predicted by science
knowledge and ideas. Scientific phenomena provide the opportunity to wonder, ask questions
and seek explanations.

Facilitator Note:
Connect aspects of this definition with the ideas previously revealed.

Slide 12

Shared Definition

A phenomenon is any event in the natural or designed worldhat can
be experiencedand that can be observed and/or measured either
directly by one’s senses or by use of technological devices.

Phenomena are specific exampes of something in the world that is
happening, an event or a specific example of a general process.
Phenomena can be explained or predicted by science knowledge and
ideas. Scientific phenomena provide the opportunity to wonder, ask
questions and seek explanations

,// Kentucky Department of
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Explain:
Let’s take a moment to revisit your initial thoughts on how the term, “phenomena” can be defined

in the context of science education. Consider adding to or revising your initial thinking. What
wonderings might you have?

Facilitator Note:

Encourage patrticipants to record their wonderings on a sticky note and place them on the parking
lot poster. Determine if the question needs to be addressed in the moment or if it will be
addressed in a later session.

Slide 13

Meta Moment on Your Initial Thoughts

»Take a moment to revise and add to your
initial thoughts on how can the term

‘phenomend be defined in the context of J/"
science education? Su
|

»Capture any wonderingsyou might have. J

,// i Kentucky Department of
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Explain:
Now that we have a foundational understanding of what a phenomenon is, let’s use the

information we have gathered so far to sort through some descriptors of what phenomena are and
are not. We will break into the same small groups as before. Look through the various
descriptions and determine which description is aligned with phenomena-based instruction in the
classroom. Sort the descriptions into two columns: “phenomena are” and “phenomena are not.”
Justify the assortment of descriptions based on our discussion and reading of Using Phenomena
in NGSS-Designed Lessons and Units. You will have 5 minutes to complete the card sort and
justify your assortment of descriptors on a sticky note. What questions might you have?

Monitor the room to check for understanding and answer questions the groups may have.

Slide 14

Sorting Phenomena Descriptors

« Divide up into groups of two or three individuals.

* Look through the various descriptions and determine which
description is aligned with phenomena-based instruction in the
classroom.

« Sort the descriptions into two columns: “phenomena are” and
“phenomena are not.”

« Justifythe assortment of descriptions based on our discussion and
reading of Using Phenomena in NGSS-Designed Lessons and Units.

4 ‘ Kentucky Department of
itlepucaTion
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https://www.nextgenscience.org/sites/default/files/Using%20Phenomena%20in%20NGSS.pdf
https://www.nextgenscience.org/sites/default/files/Using%20Phenomena%20in%20NGSS.pdf
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Guidance

Accompanying Slide(s)

Explain:
To check your understanding from the sorting activity, Phenomena are... (read from the slide).

Slide 15

AN
aspecific situation, case, example or happening.

presented in a way that isbservableto students in
w some way (can be seen, heard, felt, tasted, shown
through data, etc.)

I Phenomena
are...

F engagirg and relevantto students In some way.
222
°
puzzling spur student questions and create a
deslre/drive to understand.

g deep enough tasupport and require student

engagement with the three dimensiontgrade leve
to make sense of the phenomenon.
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Explain:
To check your understanding from the sorting activity, Phenomena are not... (read from the slide).

Slide 16

+ broad science topics, processer concepts.

« only disciplinary core ideas or facts

+ something that you can explain right away or just easily
look up the answeto without engaging in the three
dimensions of science.

+ something used only at the beginning just to grab student
interest then something else is the focus of the lesson
learning.

I Phenomena
are NOT...

« something presented at the end of learningor students
to apply their content learning to.

+ something presented at the beginning and then returned
to at the endwith the middle not actually connected to
the phenomenon.

j oo Depsimen o
MEDUCATION

Explain:

As we wrap up solidifying our understanding of phenomena, we have a resource to share: the
Anchoring Phenomena poster. This is an excellent tool to share with others as you deepen your
understanding of phenomena.

Facilitator Note:
Using an Anchoring Phenomenon to Drive Three-Dimensional Teaching and Learning Poster

Slide 17

ANCHORING PHENOMENA

Anchoring Phenomena
Descriptors Resource

Kentucky Department of Education
(KDE) Anchoring Phenomena Poster

Meoucation

) % ‘ Kentucky Department of
lepucaTion
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https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Anchoring_Phenomena_Poster.pdf
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Explain:
Now we are going to complete a polling activity to see how comfortable we are with being able to

identify phenomena. Based on our understanding which one of these selections is an anchoring
phenomenon and why? Make your selection and consider why you think that is the phenomenon.

Facilitator Note:

There are several ways to facilitate this activity. You can use a digital polling platform or the
"Sticky Bars" strateqy. For the Sticky Bars method, participants write their answers on sticky notes
and place them on a board or wall above the number they chose, creating a visual bar graph of
the group's opinions. Allow time for discussion and invite someone who selected #3 to explain
their reasoning. Use the explanations provided to guide participants through the options and
clarify why #3 is the correct answer.

Explanation of each descriptor.

1: This is a science idea about magnetic forces.

2: General question about magnetic forces.

3: Detailed observation of something that happened in the natural world.
4: A question stemming from the observation.

Slide 18

Phenomena

Select the phenomenon:

1. Magnetic forces decrease as the distance
between objects increase.

2. How do magnetic forces work?

3. Ironfillings that are close to the magnet stick
to the magnet; the fillings farther away align
in a pattern but do not stick to the magnet.

. Why did the iron fillings form this pattern?

Which is the
phenomenon
and why?

i Kentucky Department of
EDUCATION

Explain:
Based on our understanding, which one of these selections is an anchoring phenomenon and

why? Make your selection and consider why you think that is the phenomenon.

Facilitator Note:

Continue with the strategy you selected to facilitate this activity. Allow time for discussion and
invite someone who selected #1 to explain their reasoning. Use the explanations provided to
guide participants through the options and clarify why #1 is the correct answer.

Explanation of each descriptor.

1: Detailed observation of something that happened in the natural world.
2: A question stemming from the observation.

3: This is a science idea about populations of organisms.

4: General question about organism populations.

Slide 19

Phenomena (2)

Select the phenomenon:

1. There has been a steady decline of the Orca
Whale population from 1960 to today. In the
1990's there was a 20% decline in the Orca
population in Puget Sound.

2. What is causing the population of the Orca
population to decline?

3. The growth of organisms and population
increases are limited by access to resources.

4. How does food availability affect populations of
organisms?

5 oAl

Which is the
phenomenon
and why?

,// i Kentucky Department of
lepucaTion
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Explain:
Based on our understanding which one of these selections is an anchoring phenomenon and

why? Make your selection and consider why you think that is the phenomenon.

Facilitator Note:

Continue with the strategy you selected to facilitate this activity. Allow time for discussion and
invite someone who selected #4 to explain their reasoning. Use the explanations provided to
guide participants through the options and clarify why #4 is the correct answer.

Explanation of each descriptor.

1: A question stemming from the observation.

2: This is a science idea about waves.

3: General question about waves.

4. Detailed observation of something that happened in the natural world.

Slide 20

Phenomena (3)

T

Avideo that shows a person
breaking a glass with their
voice.

Select the phenomenon:
1. How can sound cause a glass to distort and
eventually break?

2. Waves have energy and can travel through
different media.

3. How can sounds waves have energy?
4. Aperson with a loud voice made the glass cup Which is the
move. The glass then broke into several different phenomenon
ieces.
P and why?

y ‘ Kentucky Department of
i#leEpUCATION

Explain:
The STEM Teaching Tools site offers resources to support teaching STEM subjects, with a focus

on the Next Generation Science Standards (NGSS), closely aligned with the KAS for Science.
Each tool addresses a specific issue, on research and best practices. One tool, “Qualities of a
Good Anchor Phenomenon for a Coherent Sequence of Science Lessons,” outlines criteria for
selecting anchor phenomena or design problems aligned with the NRC Framework for K-12
Science Education.

Take a moment to read this tool independently. As you read, consider:
o How does the experience we just engaged in address the criteria in this tool?
e How might this tool help in planning and evaluating your science resources?

Record your thoughts in your participant packet. You'll have 4 minutes to read and respond, then
be ready to share with the whole group.

Facilitator Note:

Discuss the second question...how might this tool be supportive while planning and evaluating
your science resource? Ask for volunteers to share. As participants are sharing, consider using
prompts such as, “Who would like to add on what said or pose a new idea?”

Slide 21

Instructional Time Using Phenomena

This tool provided in STEM Teaching Tool 28, ‘Qualities
of a Good Anchor Phenomenon for a Coherent Sequence
of Science Lessons,” outlines criteria to consider when
selecting an anchor phenomena or design problem to fit
with the National Research Council “Framework for k12
Science Education” vision.

Questions to consider:
> How might the experience we just engaged in address
the criteria found in this tool?

> How might this tool be supportive while planning and
evaluating your science resource?

y i Kentucky Department of
lepucaTion
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https://stemteachingtools.org/
https://stemteachingtools.org/assets/landscapes/STEM-Teaching-Tool-28-Qualities-of-Anchor-Phenomena.pdf
https://stemteachingtools.org/assets/landscapes/STEM-Teaching-Tool-28-Qualities-of-Anchor-Phenomena.pdf
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Explain:

Access to high-quality, standards-aligned instructional resources (HQIRs) is crucial for ensuring
all students receive science education that prepares them for future success. According to KDE, a
key feature of an HQIR is providing all students with sustained, authentic learning opportunities
driven by phenomena. These materials prioritize sense-making through real-world phenomena,
rather than focusing on topics, concepts, or construction projects.

Take a moment to review the chart. How does this align with that vision? What stands out to you?
Feel free to share your thoughts.

Slide 22

Less Like...More Like...

More Like...

True phenomena
Phenomena (e.g., “a tree grows from a tiny seed”) are
used to motivate student learning.

Less Like...

Topics, concepts or construction projects

Topics (e.g., “photosynthesis”), concepts (e.g., “trees
use photosynthesis to grow”) or tasks not explicitly
connected to problems to solve (e.g., “build a solar
powered phone charger”) are used to focus learning
on the materials.

Phenomena separate from learning Learning through phenomena

Explaining phenomena is not a part of student The purpose and focus of the materials are to support
learning or are presented separately from “learning | students in making sense of phenomena as they
time” (e.g., used only as a “hook” or engagement tool, | develop and use science and engineering knowledge
used only from enrichment or application after and practice. The entire instructional sequence drives
learning, only loosely connected to a disciplinary core | toward this goal.

idea, etc.).

Critical Features of Instructional Materials Design for Today's ' ﬂ Kentuicky Department:of
Science Standards pg. 16 chart #HEDUCATION

Explain:
At the end of each session in this module, you will find shared understandings that summarize the
key takeaways from the session. Here are some shared understandings from session A.

Phenomena based instruction:

* Uses events from the natural or designed world that are observable.

+ Shifts the focus of instruction from learning about a topic to figuring out why or how
something happens.

» Allows students to build general science ideas in the context of their application to
understanding phenomena in the real world, leading to deeper and more transferable
knowledge.

» Establishes the central reason for engaging students in the three dimensions to make
sense of phenomena.

* Provides students with something authentic and relevant to generate questions around
that will motivate them and drive the instruction.

Slide 23

Session A: Shared Understandings

Phenomena based instruction:
« Uses events from the natural or designed world that are observable.

« Shiftsthe focus of instruction from learning about a topic to figuring out why or how
something happens.

« Allowsstudents to build general science ideas in the context of their application to
understanding phenomena in the real world, leading to deeper and more transferable
knowledge.

« Establishesthe central reason for engaging students in the three dimensions to make
sense of phenomena.

* Providesstudents with something authentic and relevant to generate questions around
that will motivate them and drive the instruction.

y ‘ Kentucky Department of
itlepucaTion
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Explain:

Take a moment to go back and look at your individual meta moment recorded at the start of this
session. Consider adding on to your initial thoughts in a different color. How have your thoughts
grown or changed after completing session A?

Slide 24

After Completing Session A:
Meta Moment

Focus Question

What is the definition of "phenomena" in
the context of science education?

/‘ Kentucky Department of
lepucaTion

Explain:
To reflect on our learning this evening, consider the instructional shift from learning about to

making sense of an anchoring phenomenon. What would you identify as the most important point
(MIP) from our session today? Record your MIP in Session A: Reflection of your participant
packet.

Facilitator Note:

Once participants finish, have them stand and share their most important point (MIP) with a
partner. Alternatively, allow time for participants to discuss their MIPs at their tables and agree on
one table MIP to share with the group.

Slide 25

Reflection

As we consider this instructional shift from learning about
to making sense of an anchoring phenomenon, what would
identify as the most important point (MIP) from our session

today ?
“Figuring Out”
Learnin; .
Abomg “ or “Making Anchoring
Sense” Phenomenon

/‘ Kentucky Department of
lepucaTion

Explain:
“A journey of a thousand miles begins with a single step.” This quote by Lao Tzu embodies the

reasoning behind our “Next Steps: Considerations for Implementation.” Each of the sessions will
include a next step for you to begin to take action in your classroom/school/district/region. The
first step is to consider a vision statement for science teaching and learning.

Slide 26

Session A Next Steps: Considerations for
Implementation
A vision statement can...

+ Serve as your North Star or guiding light - what
we are working towards.

+ Ensure everyone is aligned with a common
goal.

+ Guide decisions about curriculum, instructional ‘,‘
resources and professional learning.
+ Be aliving, breathing, changing document that

is regularly revisited.

/‘ Kentucky Department of
lepucaTion

17




Kentucky Department of

EDUCATION

Guidance

Accompanying Slide(s)

Explain:
Record your response in Session A: Next Steps — Considerations for Implementation section of
your participant packet.

Facilitator Note:

This will be a good time to pause and see if anyone has a clarifying question they would like to
ask before moving onto their reflection. The facilitator may also want to check on the “Parking Lot”
to see if any questions have been posted there and need to be addressed during this session.
Group questions by common categories to help save time. Keep note of the questions that are not
addressed in this session to be addressed later in another session.

Slide 27

Session A Next Steps: Considerations for
Implementation (2)

Construct your vision statement by considering the following
questions.

» Why is it important and necessary to use phenomenabased / \
instruction in the classroom?

» What shifts should be occurring within the classroom to \ /
incorporate phenomenabased instruction?

» What impact will this have on our communities (students,
families and educators)?

4 ‘ Kentucky Department of
itlepucaTion
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Preparation for Session B

Focus Question: How does the launch of an anchoring phenomenon engage all students in sensemaking?

Agenda: 1hour 30 minutes

Time | Slides #'s Outline Materials Needed
5 minutes 28-31 Introduction e Agreements Poster
e Revisit What Was Learned in e Parking Lot Poster
Session A e Participant Packet

e Module Goals
e Focus Question

55 minutes 32-51 Symmetrical-like Experience e Communicating in Scientific Ways Poster
e Mississippi River Delta Map and Reading Passage

15 minutes 52-53 Debrief and Analysis e NGSS Storyline Tool #1 - AnchoringPhenomenon -
v20
10 minutes 54-56 Shared Understanding and
Reflection
5 minutes 57 Next Steps - Considerations for e NGSS Storyline Tool #1 - AnchoringPhenomenon -

Implementation v 2.0



https://www.openscied.org/communicating-poster/
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Mississippi_River_Delta_Map_and_Reading_Passage.pdf
https://docs.google.com/document/d/1WJJ1Rq8u7dpWcssfmZLX5AUlTuYdGEGBUEEdCzd3_HY/edit
https://docs.google.com/document/d/1WJJ1Rq8u7dpWcssfmZLX5AUlTuYdGEGBUEEdCzd3_HY/edit
https://docs.google.com/document/d/1WJJ1Rq8u7dpWcssfmZLX5AUlTuYdGEGBUEEdCzd3_HY/edit
https://docs.google.com/document/d/1WJJ1Rq8u7dpWcssfmZLX5AUlTuYdGEGBUEEdCzd3_HY/edit
https://docs.google.com/document/d/1WJJ1Rq8u7dpWcssfmZLX5AUlTuYdGEGBUEEdCzd3_HY/edit
https://docs.google.com/document/d/1WJJ1Rq8u7dpWcssfmZLX5AUlTuYdGEGBUEEdCzd3_HY/edit
https://docs.google.com/document/d/1WJJ1Rq8u7dpWcssfmZLX5AUlTuYdGEGBUEEdCzd3_HY/edit
https://docs.google.com/document/d/1WJJ1Rq8u7dpWcssfmZLX5AUlTuYdGEGBUEEdCzd3_HY/edit

Kentucky Department of
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Session B: How does the launch of an anchoring phenomenon engage all students in sensemaking?

Guidance

Accompanying Slide(s)

Explain:
Welcome to Session B of Using Anchoring Phenomena to Drive Three-dimensional Science

Teaching and Learning.

Facilitator Note:

The first 4 slides within this module will be used to begin each session. Slide 4 contains
bookmarks directly to the session needed. Ensure that all participants have their participant
packet. If they do not, provide them with one.

Slide 28

Kentucky Department of

iMEDUCATION

SESSION B

Explain:
To link the ideas learned from session A to session B, we want to review the learning from

session A. In the previous session, we...
o Developed an understanding of how phenomena are defined in the context of science
education.
¢ Built a case for shifting to phenomena-based instruction for all students K-12.
¢ Identified what phenomena are and are not.

Facilitator Note:

Allow participants a moment to reflect on session A and add any questions they may have to the
“Parking Lot” as they prepare to continue deepening their understanding of using an anchoring
phenomenon to drive three-dimensional teaching and learning.

Slide 29

In the previous session, we...

»Developedan understanding of how phenomena is
defined in the context of science education.

»Built a case for shifting to phenomena-based instruction
for all students K-12.

»|dentifiedwhat phenomena are and are not.

‘ Kentucky Department of
iHepucaTion
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Explain:
Let’s take a meta moment and jot down our initial ideas in the participant packet around today’s

focus question, how does the launch of an anchoring phenomenon engage all students in
sensemaking.

Slide 30

Session B Meta Moment

Focus Question

How does the launch of an anchoring
phenomenon engage all students in
sensemaking?

/ ‘ Kentucky Department of
itlepucaTion

Explain:
We shared some quotes out of the Framework for K-12 Science Education during session A. To

build on those ideas, let's consider the quote on the screen. This quote is broken down into 3
different parts to call attention to each portion. As | read this quote aloud, consider what stands
out to you.

Would a few of you want to share out?

Facilitator Note:
Let a few share out.

Slide 31

Connecting to Students Interest and Experiences

»“Arich science education has the potential to capture
students’ sense of wonder about the world and to spark
their desire to continue learning about science
throughout their lives.

»Research suggests that personal interest, experlence
and enthusiasm -critical to children’s Iearan
science at school or in other settings - may also be
linked to later educational and career choices.

»Thus, in order for students to develop a sustained
attraction to science and for them to appreciate the
many ways in which it is pertinent to their daily lives,
classroom learning experience in science need to
connect with their own interest and experiences.

/ ‘ Kentucky Department of
National Research Council, 2012, p. 28 1? EDUCATION

Explain:
We are going to move into engaging in a symmetrical-like experience to that of a classroom. This

experience is essential for educators to engage in because it...

o Provides teachers with opportunities to experience high quality instructional resources
(HQIR) as learners and then go deeper into understanding the curriculum’s design and
instructional approach.

o Teachers are active learners, like their students, who construct their knowledge and beliefs
based on direct experience. Teachers need to experience curriculum and instruction and
see how an approach benefits students rather than just hearing about it.

o Experiencing new instructional approaches from a learner perspective

Slide 32

Engaging in a Symmetrical-like Experience

»Provides teachers with opportunities to experience high quality
instructional resources (HQIR) as learners and then go deeper into
understanding the curriculum’s design and instructional approach.

»>Teachers are active learners, like their students, who construct their
knowledge and beliefs based on direct experience.

»Experiencing new instructional approaches from a learner perspective
* helps teachers trust that student-led discussions can be productive,
« anticipatequestions and ideas that will likely surface,

« gives teachers a novel vantage point, showing them what it feels like to
experiencethe curriculum as a students and
« provides evidencethat unfamiliar lessons can work well.

‘ Kentucky Department of
EDUCATION

21




Kentucky Department of

EDUCATION

Guidance

Accompanying Slide(s)

o helps teachers trust that student-led discussions can be productive

anticipate questions and ideas that will likely surface

o gives teachers a novel vantage point, showing them what it feels like to experience the
curriculum as a student

o provides evidence that unfamiliar lessons can work well.

o

In schools, it's ideal for groups engaging in similar experiences to be at the same grade level,
using lessons from the same high-quality instructional resource. Since our community spans
grades K-12, we will use a Grade 4 lesson to create a shared experience for discussion during
this session and throughout the workshop. This lesson is part of a unit on Earth's surface,
developed by the nonprofit Biological Sciences Curriculum Study (BSCS), which focuses on
science education. We will engage in Lesson 1 of the unit to experience the launch of an
anchoring phenomenon.

Facilitator Note:

To learn more about why engaging in a symmetrical like experience is important, consider reading
the book, “Transforming Teaching Through Curriculum Based Professional Learning- The
Elements” by Stephanie Hirsh and Jim Short.

Explain:
Throughout this module, you will engage through three intentional perspectives: teacher, adult

learner, and student. Each perspective, or “hat,” helps us strengthen our understanding of
phenomenon-driven, three-dimensional science teaching and learning.

Teacher Hat: In this role, we will deepen our understanding of phenomena, analyze the Kentucky
Academic Standards for Science, and reflect on our teaching practices to identify shifts that can
enhance instruction. Being in the teacher hat will help us examine teacher moves that draw on
students’ expertise and value their contributions as they work to figure things out together.

Adult Learner Hat: Here, it's important to stay fully engaged in the learning for yourself as a
contributing member of the learning community, rather than speaking as your students. This
creates a safe and supportive space for all to contribute, ask questions, and deepen our science
content knowledge. Staying in this hat honors the investigative process and recognizes that
everyone brings varied experiences and prior understanding of the content.

Slide 33
Viewing Learning from Every Angle

TeacherHat Adult LearnerHat Student Hat

T QO 2

We will... wewilil... We will..
* growour understanding « bulldand deepenour * conslderstudents’
of phenomena. own science content ideas, experiences, and
« analyze Kentucky knowledge. perspectives.
Academic Standards for « contributeto the « focuson how students’
Science. community’s ideas grow and change .
« reflecton our teaching understanding as we * understandwhat drives
and consider new shifts make sense of the students’ motivation to
in our teaching practice . phenomenon. keep learning.
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Student Hat: In this role, we will consider students’ backgrounds, experiences, and perspectives
that shape their learning process. We'll also examine how students’ initial ideas contribute to
sensemaking, highlighting the importance of building on their thinking to deepen understanding
over time. We'll focus how science ideas grow and change and explore what motivates them to
continue their learning journey.

To help you navigate between these perspectives, a corresponding symbol will appear in the
upper-right corner of each slide.

Explain:
Note the “teacher hat” in the upper right-hand corner of the slide. We will begin this common

learning experience by first giving you some time to think and write about how you might teach
students about water, earth systems (weathering, erosion, and deposition). Collect your
responses and thoughts to these questions by turning to Session B: Notes- Teacher Hat in your
participant packet. To answer this question, you might consider what you want students to learn,
how you would sequence the learning, and what ideas your students might struggle with.

Slide 34
Content Deepening ,

How do you usually teach Earth’s systems (weathering,
erosion and deposition)? Record your thinking.
0 What do you want students to learn?

0 How might you sequence the learning
experiences?

0 What science ideas might students struggle
with?

y ‘ Kentucky Department of
itlepucaTion

Explain:
We will now switch to the adult learner hat. Staying in the adult learner hat is one way to honor the

figuring out process for our adult learning community. It is likely that we have varying
backgrounds, past experiences and opportunities to make sense of this science. As we shift to the
adult learner hat, teacher thoughts or wonderings may linger. While these thoughts are important,
we want to honor staying in the adult learner hat too. Please feel free to capture these teacher
thoughts on a sticky note and post on the parking lot.

Slide 35

Switch to Adult Learner Hat

y ‘ Kentucky Department of
itlepucaTion

23




Kentucky Department of

EDUCATION

Guidance

Accompanying Slide(s)

Explain:
Let’'s take a moment to review the Communicating in Scientific Ways (CSW) resource from

OpenSciEd. This document will support our group discussions by providing strategies for effective
scientific discourse. We will focus on specific rows that guide how we communicate our findings,
using the provided sentence stems to actively listen and respond to one another. These sentence
stems encourage everyone to share, revise, clarify, or challenge ideas in a productive way,
fostering deeper thinking. As we progress through the module, we will explore different ways to
develop and communicate our understanding.

Facilitator Note:

When using this strategy, participants will naturally engage in deeper, more challenging
discussions as their thinking evolves. The facilitator’s role shifts to that of a mediator, actively
listening to the conversation and posing questions to elicit, probe, or challenge ideas. Displaying
these sentence stems will help prompt meaningful communication among participants throughout
the sessions in this module. A large printable version of this can be found at
www.openscied.org/communicating-poster/. It is also helpful to place a copy at each table for
participants to refer to.

Communicating in Scientific Ways Resource

Slide 36

As we work through
these sessions, we will
be using the
Communicating in
Scientific Ways from

OpenSciEd to support
our academic
discourse.

Q

‘ Kentucky Department of
iMeEpucaTioN

Explain:
To start, we will focus on three discussion moves: #1 - Ask why and how questions, #7 - Listen to

others’ ideas and ask clarifying questions, and #9 - Add onto someone else’s idea. As we begin
the learning, rely on these communication stems to guide your discussions.

Facilitator Note:

Place a sticky note with an arrow near the numbers on the Communicating in Scientific Ways
poster to indicate the discussion moves we’ll focus on. Encourage participants to use a small
sticky note to note these discussion moves on their table copy.

Communicating in Scientific Ways

Slide 37

How we figure thingout

Symbol

How we communicate

Ask why and how questions

How come...?
1 wonder...?

Why...?

How do they know that...?

Listen to others’ ideas and ask
clarifying questions

Are you saying that...?
What do you mean when you say...?
What is your evidence?

Can you say more about...?

Add onto someone else’sidea

)
(@
(&

I want to piggyback on April's idea.
I want to add to what Jeremiah said.

/‘ Kentucky Department of
il

Poster.pdf
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Explain:
We are going to begin by thinking about what we know or wonder about Earth’s surface. What are

your ideas about the Earth’s surface? Remember to use CSW 1,7,9.

Facilitator Notes:
Use chart paper to record the know and wonder t-chart and add the groups’ thinking.

Here are some questions to guide the discussion:
e Great question! What do others think?
e Can you say more about how ?
e Has anyone else used a map to learn more about what Earth’s surface looks like?
o What other land and water features have you seen on a map?
Some wonderings from the group may be:
e Why are there islands in the ocean?
e Why do some places have a lot of lakes and rivers, but other places have fewer?
o Why does Earth’s surface look different in different places?
o Whatis Earth’s surface made of?

Slide 38

What do we know and wonder
about Earth’s surface?

KNOW

WONDER

y ‘ Kentucky Department of
itlepucaTion

Explain:
We have lots of great ideas and wonderings about the Earth’s surface. We will begin

investigating these ideas and wonderings about the Earth’s surface by starting with the focus
question, “How has the Earth’s surface always looked this way? Why or why not?”

Take a moment in your participant packet to record your best ideas. Would anyone be willing to
share your response? As participants share, ask what do others think? Do you agree?

Facilitator Notes:
Record the participants’ responses on an anchor chart labeled, “I think that Earth’s surface
(has/has not) always looked this way because...”.

Slide 39

Focus Question

Has the Earth’s surface
always looked this way?
Why or why not?

Record your thinking.

I'think that Earth’s
surface (has/has not)
always looked this way

because...

y ‘ Kentucky Department of
itlepucaTion
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Explain:
Let’s consider our focus question: Has the Earth’s surface always looked this way? Why or why

not? To explore this, we’ll examine a specific area of the Earth’s surface. On the screen, you'll see
a map of a unique location in North America.

Ask:
¢ What do you notice and wonder about the land and water features on this map?
e What do you notice and wonder about the images?

As we make our observations and ask questions about the Earth’s surface in this area, let’s use
CSW #1-Ask why and how questions and CSW #2- Observe.

Facilitator Note:
Move the sticky arrows to CSW #1 and #2 and ask participants to do the same on their table
copy.

Create a notice and wonder chart and record the participants’ ideas.

Slide 40

Explain:
To help us describe what we observe on the Earth’s surface, the map includes labeled land and

water features for reference. Take note of the labels, especially the Mississippi River Delta, as
we’'ll focus on this area during our exploration.

Now, we’ll read about the Mississippi River Delta. As you read, underline or circle any words you
find important or want to learn more about. Keep our focus question in mind: Has the Earth’s
surface always looked this way? Why or why not?

Facilitator Note:
Provide time to read and then share some things you noticed from the reading. Add additional
thoughts from the reading to the notice and wonder chart.

Mississippi River Delta Map and Reading Passage

Slide 41

Mississippi River Delta QN

/ ‘ Kentucky Department of
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Explain:

You made some excellent observations from the reading! | was also curious about why the
Mississippi River Delta looks the way it does. Let’s take a closer look at this area while keeping
our focus question in mind: Has the Earth’s surface always looked this way? Why or why not?

Slide 42

Focus Question

Has the Earth’s surface
always looked this way?
Why or Why not?

Explain:
We’'re about to watch a simulation of the Mississippi River Delta from a bird’s-eye, or satellite,

perspective, looking down at the land below. Pay attention to the timeline at the bottom of the
animation, which highlights four specific points in time. For this first viewing, simply observe
without taking notes. The simulation lasts just 33 seconds.

Play the animation but stop at the :33 second mark.

Use probing questions such as:
e What are we looking at?
¢ What is the dark white line on the animation?

Your participant handout includes a section to record your observations during the second
viewing. We will pause the simulation a few times to give you time to jot down any what you notice
or questions you have as you watch the animation.

Facilitator Notes:

Play it again the second time: (give about 1 minute in between each pause to record)
Pause :06 seconds for 5,000 years ago

Pause :15 seconds for 3,000 years ago

Pause :22 seconds for 1,000 years ago

Stop :33 seconds for near present day

Slide 43

How does land change to form a delta? Q

Mississippi River Delta Simulation

- |

5,000 years ago

3,000 years ago

27




Kentucky Department of

EDUCATION

Guidance

Accompanying Slide(s)

Allow patrticipants to share their notices and wonderings. Continue adding to the notice and
wonder chart.

Mississippi River Delta Simulation

Explain:

Those are great observations. Let’s continue to look at maps of the delta. On the screen you see
two maps. One is a map of what the coastline looked like about 2,000 years ago and what it looks
like today.

Ask:
e How did this happen?
e Where did the land come from?

Take 2 minutes in your participant packet to draw and/or write words to describe your thinking to
those two questions. You are welcome to include questions you have as well.

Slide 44

How does the land change to form a delta? @

Looking at these two maps of the delta. Consider how
this might have happened. Where did the new land
come from? Use words and pictures, draw your thinking.

/ ‘ Kentucky Department of
#epucaTiON

Explain:
We watched an animation showing how the Mississippi River Delta has changed over time and

learned that the Earth's surface has not always looked this way. Now, we’re wondering: How did
this happen? How did the land form? Where did it come from?

We'll break into small groups to brainstorm ideas to share with the whole group. Start by
discussing what you drew in your participant packet to spark the conversation. As you discussed,
use CSW #4, #7 and #9. Using sentence stems such as...

| think that...

My idea is...

Can you say more about...

Are you saying that...

| want to piggyback on ___Idea.

Facilitator Notes:
Move the sticky arrows to CSW #4, #7 and #9 on the poster and ask participants to do the same
on their table copy.

Slide 45

Q

How we communicate

How did the delta form?

How we figure
things out

In small groups, work together
to come up with a few different
ideas to share with the whole
group. As you discuss use
sentence stems

Think of an idea, claim,
prediction, or model to
explain your data and
observations

My idea is...
I think that...

I drew a picture that shows...
I think it looks like this...

Listen to others’ ideas
and ask clarifying
questions

Are you saying that...?

What do you mean when you say...?
N N What is your evidence?

» How did the delta form? Can you say more abot..?
»> Where did the land come

from?

/ Kentucky Department of
OpenSciEd-Communicating-in-Scientific Ways Poster.pdf ﬂ' EDUCATION

Add onto someone
else’s idea

I want to piggyback on April's idea.
I want to add to what Jeremiah said.
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Explain:
| know in Kentucky we do not have a delta. Can you think of other things you have observed in
our local area that may remind you of what we observed with the delta?

Ask:
Does anyone have any new wonderings they would like to add to the notice and wonder chart?

Facilitator Notes:

Create a chart labeled, “Related Phenomena” and jot down all the ideas of things in our local area
or community that may related to or remind participants of what appears to be happening in the
Mississippi Delta.

Slide 46

Localizing Phenomena

Y by

yv .
K2
Voitrrs
Y .o

Can you think of other things
you have observed in our local
area that may remind you of
what we observed with the
delta?

Explain:

Slide 47

We have recorded some wonderings that you have throughout this experience. Take a moment Drivi on B Q
to review those. We are going to gather our questions as a group to create a driving question riving Question Board S
board. Each person is going to get a sticky note for each question they have. You can think back o) o) el
from your wonderings you shared in your small group or a new wondering that has sparked from

listening to other groups share. We will post these questions on the driving question board. 2

Facilitator Notes: ? ?

Due to time constraints, we will not complete the driving question board. For more guidance on ‘

the driving question board, see the Driving Question Board module on the Science Professional j - SR ——
Learning Modules webpage. _’ﬂ e RAS eIl
Explain: Slide 48

Due to time constraints, we won’t be constructing our driving question board as a group. If we had If we were to continue the driving Q)N

more time, we would continue to gather questions, group and categorize similar questions and
consider investigations that could help answer them.

question board, we would....

» take questions and continue building
public record of them.

» categorize, group and label common
questions.

» consider investigations that may
help answer the questions.



https://kystandards.org/standards-resources/science-resources/sci-pl-mods/
https://kystandards.org/standards-resources/science-resources/sci-pl-mods/
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Explain:
Today, we focused on the question: Has the Earth’s surface always looked this way? Why or why

not? How would you answer this now? Before | ask a few of you to share, take a moment to add
to or revise your thoughts using a different color pen.

Facilitator Notes:
Provide time for a few to share.

Slide 49

Focus Question (2)

I think that Earth’s
surface (has/has not)

always looked this way
Revise and add to your

because...
thinking. /
/ ‘ Kentucky Department of
lepucaTion

Has the Earth’s surface
always looked this way?
Why or why not?

Explain:
We will now switch to the teacher hat where we will reflect on the experience as a teacher and

consider new shifts in our teaching practice. Ask, How is beginning a learning experience like this
similar to or different from how you have introduced the learning in the past?

Facilitator Notes:
Allow participants to share their thoughts and considerations.

Slide 50

Switch to Your Teacher Hat

/ ‘ Kentucky Department of
#epucaTiON

Explain:
Take 2 minutes to consider the questions on the screen and record your thoughts in your

participant packet.

Slide 51
R 3

Meta Moment for Symmetrical Experience

* In what ways is beginning a learning experience like this, similar or
different from how you have introduced learning experiences in the
past?

* As a learner engaged in the launching of an anchoring
phenomenon, what aspects stood out to you the most and why?

/ ‘ Kentucky Department of
itlepucaTion
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Explain:
Let’s take a moment to debrief the launch of an anchoring phenomenon.
e The launch presented the phenomenon, setting up the expectation that they will observe
some things that needed investigating.
¢ The launch engaged students in asking questions and, therefore, puts students in the
driver’s seat for a series of lessons.
e The launch asked them to come up with initial ideas and related phenomena.
The launch required students to prioritize when to take up what questions, providing a
possible learning pathway for them to pursue.

In Session A, we read a publication from NGSS titled Using Phenomena in NGSS-Designed
Lessons and Units to make a case for phenomena-based instruction. It emphasized that using
phenomena to drive instruction helps students engage in practices that develop the knowledge
needed to explain or predict the phenomena. The focus is not just on the phenomenon itself, but
also on the student-generated questions about it, which guide the learning process. Asking
questions or identifying problems becomes a crucial part of figuring things out. While students
should be able to make sense of anchoring phenomena, they won't do so immediately or without
further investigation through the science and engineering practices in future lessons. With
instruction and guidance, students should be able to figure out, step by step, how and why the
phenomenon works.

Slide 52
-

The launch presentsthe anchoring phenomenon,
setting up the expectation that students will observe
things that need investigating.

Debriefi ng The launch engages students’ ptior knowledgeand
related experiencesas resources for understanding.

the Launch of

an Anchorlng The launch involves askingquestionsand therefore
Phenomenon puts students in the driver's seat for a series of
lessons around the anchoring phenomenon.

The launch requires students to prioritizequestions;
providing a possible learning pathway for them to
pursue.

Explain:
The Northwestern Storylines offers a support tool called the Anchoring Phenomenon Routine,

which can be used in three contexts:
e Analyzing existing curriculum materials
e Planning to teach with existing materials
e Adapting or designing new materials

We will focus on the first context: analyzing the learning experience you just had as an adult
learner on Earth’s changing surface. The tool identifies four key elements for launching an
anchoring phenomenon in a unit:

e Explore anchoring phenomena

e Attempt to make sense

Slide 53

Anchoring Phenomenon Routine

What elements of the
Anchoring Phenomenon
Routine does the launch of the
Earth’s Changing Surface unit
include?

Anchoring Phenomenon Routine - Storyline Tool

4 ‘ Kentucky Department of
iMepucaTioN

31




Kentucky Department of

EDUCATION

Guidance

Accompanying Slide(s)

e Identify related phenomena
e Develop questions and next steps

Each element includes descriptors that break down key components. For each descriptor, you
can select “yes” or “no” to indicate if the launch meets that component. The last column offers
three questions to consider when analyzing, planning, or adapting:
o If you selected "yes," what evidence supports this? What did it look like?
o If you selected "no," how will the lesson need to be adapted to improve this element?
e When planning to teach the lesson, what will you do to accomplish this? Is there anything
to add to the lesson?

We will work in our small groups to analyze the learning experience you just encountered together
by using the Anchoring Phenomenon Routine Storyline Tool.

Facilitator Note:

Have participants work in their small group to analyze the learning experience they just
encountered together by using the Anchoring Phenomenon Routine Storyline Tool. Allow groups
to share their findings.

Explain:
As always, we want to end our session with some shared understandings. Anchoring
phenomenon supports students’ sensemaking by:
e Allowing students to have a common shared experience (firsthand or through video,
images, graphs, maps, etc.) and collaborate by sharing their observations and wonderings.
e Building upon every day or family experiences: who students are, what they do, and/or
where they came from.
e Engaging the students in figuring out rather than learning about.
¢ Encouraging the students to ask questions they will pursue the answers to which require
developed targeted science ideas.
o Addressing the critical components of sensemaking which are phenomenon, student
ideas, science ideas and practices.

Slide 54

Session B: Shared Understandings

Anchoring phenomenon supports students’ sensemaking by:

« Allowingstudents to have a common shared experience (firsthand or through
video, images, graphs, maps, etc.) and collaborate by sharing their observations
and wonderings.

« Buildingupon every day or family experiences: who students are, what they do,
and/or where they came from.

« Engagingthe students in figuring out rather than learning about.

* Encouragingthe students to ask questions they will pursue the answers to which
require developed targeted science ideas.

« Addressingthe critical components of sensemaking which are phenomenon,
student ideas, science ideas and practices.

i ‘ Kentucky Department of
iHepucaTion
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Explain: Slide 55
Go back t.o your meta moment at the beginning of this session. Consider adding on tol your |n|t.|al After Completing Session B:
thoughts in a different color. How have your thoughts grown or changed after completing session Meta Moment
B?
Focus Question
How does the launch of an anchoring
phenomenon engage all students in
sensemaking?
&+ Kentucky Department o
I
Explain: Slide 56
As a reflection for today, we’ll complete a “Gots and Needs” activity. Take two sticky notes: on the
first, write something you “got” from today’s experience, and on the second, write something you Reflection
still negd to know. You can aIso“rec?rd these in your participant packeE unde"r.Sessm.n B: -What is something that you “got” after today's
Reflection. In the table, add your “got” in the left-hand column and your “need” in the right-hand experience.
column. »What is something that you still “need” to know
after today’s experience?
// entucky Department o
Y i <o <o
Explain: Slide 57
As part of the Next Steps: Considerations for Implementation, return to your vision statement to Session B Next Steps: Considerations for
add or revise your vision after engaging as an adult learner. In addition, we always want to Implementation
provide you with some actionable steps you can begin to consider shifting your practice. Using the | Ysonsttement: @ @ @ @ o acor evse your vison afer AR
Anchoring Phenomenon Routine Storyline Tool, analyze your upcoming unit. Go through each completing this session. N
criterion and determine if the criterion is included in your resource. If you find evidence of the B B e eragingor not the use of an
criterion, note what it looks like. o0l 5. choring PhenomGnon RO 10 nclyen voorUpeorTing
Unlt-. Go (hrough each criterion and determine if the criterion is
FaCiIitatOI' NOte.' . :?slouudgju‘r?dyg:iijreensrieu;ihecrilericn, note what it looks like. -
The facilitator should determine how to proceed with the next steps. This could involve having _/ﬂ Kentucky Departrment of
participants complete the task independently, providing feedback on their tool, or using the S DI
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completed tools as a basis for group discussion.
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Focus Question: How might utilizing an anchoring phenomenon assist students in growing their science

ideas and skills within the contact of the Kentucky Academic Standards for Science?

Agenda: 2 hours
This session can be broken up into two sessions each lasting 1 hour. The first session (part 1) would include the introduction, achieving
the vision and learning experience. The second session (part 2) would include the connections to the KAS, critical components of
sensemaking, shared understanding, reflection, and next steps.

Time Slides #'s Outline Materials Needed
5 minutes 58-60 Introduction e Agreements Poster
e Revisit What Was Learned in e Parking Lot Poster
Session B e Participant Packet
e Module Goals
e Focus Question
20 minutes 61-65 Achieving the Vision e Kentucky Academic Standards for Science Writers'
e Framework vision Vision Statement Page 6
e KAS Writers’ vision
e Your vision
45 minutes 66-83 Learning Experience for developing e Communicating in Scientific Ways Poster
science ideas e Video of the stream table
20 minutes 84-90 Connections to the KAS for Science e Kentucky Academic Standards for Science
e Appendix E—Disciplinary Core Ildea (DCI) Progressions
e Appendix F: Science and Engineering Practices
e Appendix G: Crosscutting Concepts
15 minutes 91-97 Anchoring Phenomenon and e NSTA Critical Components of Sensemaking
Sensemaking
10 minutes 98-101 Shared Understanding and Reflection
5 minutes 102 Next Steps - Considerations for
Implementation
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Session C: How can a driving question board anchored in a phenomenon be used to build a cohesive

storyline?
Guidance Accompanying Slide(s)
Explain: Slide 58

Welcome to Session C of Using Anchoring Phenomena to Drive Three-dimensional Science
Teaching and Learning.

Facilitator Note:

Ensure that all participants have their participant packet. If they do not, provide them with one.
The first 4 slides within this module will be used to begin each session. Slide 4 contains
bookmarks directly to the session needed.

Kentucky Department of

iMEDUCATION

SESSION C

Explain:
In session B, we experienced and debriefed the launch of an anchoring phenomenon, read an

overview of four critical components of sensemaking, and examined the elements of the
anchoring phenomenon routine.

Facilitator Note:
This is a great time to consider questions that surfaced in session B if they are not going to be
addressed during future sessions.

Allow participants a moment to reflect on session B and add any questions they may have to the
“Parking Lot” as they prepare to continue deepening their understanding on using an anchoring
phenomenon to drive three-dimensional teaching and learning.

Slide 59

In Session B, we have ...

> Experiencedand debriefedthe launch of an anchoring
phenomenon.

» Read an overview of four critical components of
sensemaking.

» Examined the elements of the anchoring phenomenon
routine.

i Kentucky Department of
iMepucaTioN
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Explain: Slide 60
Let’s take a meta moment to respond to tonight’s focus question: How might utilizing an anchoring
phenomenon assist students in growing their science ideas and skills within the context of the Session C Meta Moment
Kentucky Academic Standards for Science? We will take 2 minutes to jot your initial ideas down.
When | see pencils down, | will know you are ready to move forward. Focus Question

How might utilizing an anchoring phenomenon
assist students in growing their science ideas
and skills within the context of the Kentucky
Academic Standards for Science?

/ ‘ Kentucky Department of
itlepucaTion

Explain: Slide 61
We shared a quote from A Framework for K-12 Science Education in session A. Connecting this
module back to the vision of the Framework for K-12 Science Education [Read the quote on the Achieving the Vision
screen]. How do the ideas from this quote align with what we’ve already learned?
7 dovelopmental progresson. s designed 1o help chidren
Facilitator Note: e e e i, RQEASE
Here is the link to the Framework in the event you want to explore more. ,‘:hftm'wkp‘mfd‘“W;“mW“’:fkgt ﬁ
A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas | coherence in K-12 science education. Too often, standards are i = E
The National Academies Press :Iir:egn!fit:gotfodye;i:egdpizi\glzcn(;nc”:n()tl:\f:Ctthsé;]h\itipfl:;o;ncznlfs of m&-
frowlede.” A Framework for K-12 Science Education, pg 10-11
Explain: Slide 62

The KAS was strongly influenced by the Framework for K-12 Science Education, as reflected in
the Writer’s Vision in the front matter of the KAS for Science. Take a moment to read the Writer’'s .
* Go to page 6 of the Kentucky Academic Standards for

Vision and note key foundational beliefs about instruction by highlighting, underlining, or writing Science to read the Writers’ Vision Statement

them dOWI"I, * As you read, write down or highlight some of the foundational
beliefs of the writers around instruction.

Writers’ Vision Statement

Writers’ Vislon Statement

Would anyone like to share their notations around instruction?

uuuuuuuuuu

Facilitator Note:

Give participants about 3 minutes to read, highlight, underline or note their findings. _/M Kentucky Department of
EDUCATION
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Explain:
As you noted, the writers emphasized the importance of equity in science education, ensuring all

students, at all grade levels, have multiple, sustained, and authentic opportunities to investigate
phenomena.

Slide 63

Writers’ Vision Statement (2)

The writing team was guided by a vision for equitable science education in
Kentucky that begins in kindergarten and progresses yearly through grade 12
to ensure that all students possess sufficient understanding of the science

and engineering practices, crosscutting concepts and core ideas of science to
engage in public discussions on science related issues and are critically
educated consumers of scientific information related to their everyday lives.

To achieve this, all students at all grade levels must experience multiple
sustained and authentic learning opportunities to investigate phenom
engage in collaborative conversations and reflect the diversity encountered
within the classroom in the local community and across the globe.

Kentucky Academic Standards for Science / ‘ Kentucky Department of
Page 6 itlepucaTion

Explain:
Take a moment to reflect on how the writer’s vision statement supports phenomenon-driven

instruction. Use the space in your participant packet to record your response.

Facilitator Note:
Have participants post their wonderings on the parking lot. This allows you to address them at the
most appropriate time.

Slide 64

Meta Moment on Writers’ statement
»How does the writer’s vision

statement in the KAS for Science

support phenomenon-driven

instruction? ~-
»Capture any wonderings you A 6

might have.

/‘ Kentucky Department of
itlepucaTion

Explain:
We’ve explored the vision from the K-12 Framework for Science Education and the Writer's Vision

of the KAS for Science. Now, take a moment to reflect on your personal vision for incorporating
phenomenon-driven instruction in your classroom. As part of the asynchronous work, you’ll share
your vision in small groups. This is a great opportunity to exchange ideas and gain insights from
others. You'll have 5 minutes to discuss and share. If you heard something powerful from your
group that could benefit everyone, please feel free to share with the whole group.

Facilitator Note:
Allow patrticipants to share one thing from their group that could benefit everyone.

Slide 65

Your Vision

Reflecton your vision for phenomena-based science
instruction. Consider these questions:

* Why is it important and necessary to use phenomenzbased
instruction in the classroom?

* What shifts should be occurring within the classroom to
incorporate phenomenabased instruction?

* What impact will this have on our communities (students, families
and educators)?

Share your thoughts with your group.

Add to or reviseyour vision based on the ideas of others in
your group.

/‘ Kentucky Department of
itlepucaTion
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Explain:

As a reminder, during this session, we will be focusing on two perspectives introduced in Session
B: the teacher hat and the adult learner hat. During this session, it's essential to set aside the
teacher hat while wearing the adult learner hat and fully engage in building and deepening your
science content knowledge as you contribute to the learning community. If thoughts arise related
to the teacher or student perspective, jot them down on a sticky note to revisit at the appropriate
time.

Facilitator Note:

If participants share thoughts related to the teacher or student perspective, kindly ask them to jot
those down on a sticky note and set them aside. This honors their need to share while ensuring
the thoughts can be revisited at the appropriate time.

Slide 66

Viewing Learning from Two Perspectives

Teacher Hat

We will...

« growour understanding of phenomena.
lyze / K i

y:
for Science.

« reflecton our teaching and consider new
shifts in our teaching practice.

We will...

* buildand deepen our own science
content knowledge.

« contrlbuteto the community’s
understanding as we make sense of the
phenomenon.

Adult Learner Hat

Q

Explain:
Let’s review Lesson one of the Earth’s Changing Surface Unit we experienced in session B.

¢ Anchoring Phenomenon in the Unit, Earth’s Changing Surface, is the Mississippi delta
has grown over thousands of years.

o Driving Question: What can cause Earth’s surface to look the way it does?

e Lesson 1 Focus Question: Has the Earth’s surface always looked this way? Why or Why
not?

¢ Students Figure Out: Earth’s surface has changed over time. The Mississippi delta got
bigger and moved around over thousands of years. The delta looks like it makes new
land.

e Students Wonder: Where does all the land comes from and how did it happen.

Slide 67

Earth’'s Changing Surface

~

Lesson 1 Focus Question
Has the Earth’s surface always looked this
way? Why or Why not?

Students Figure Out:

Earth’s surface has changed over time.
The Mississippi delta got bigger and moved
around over thousands of years. The delta
looks like it makes new land.

Students Wonder

Where does all the land come from and

how did it happen?
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Explain:
The second lesson begins with students revisiting the driving questions board, reviewing

questions about how deltas are formed. The teacher introduces the focus question, “What causes
deltas to form?” Students write down the question and use the sentence starter, “| think deltas
form at the end of the river because...” to share their ideas. As students share, the teacher
refrains from asking challenge questions to avoid indicating correct or naive ideas, instead simply
recording their initial thoughts visually. Now, let’s take a moment to record your initial thoughts on
the focus question.

Facilitator Note:
Note the "teacher hat" in the top right corner. To save time, this is a fast-forward version to build
background for Lesson 2. Participants will not engage with this slide as adult learners.

Slide 68

Lesson 2 Focus Question

What causes deltas to form?

What can cause Earth’s
surface to look the way it
does?

E g

Record your initial ideas.

I think the deltas
form at the end of
the river because...

]

/

Kentucky Department of
EDUCATION

Explain:
Students are introduced to the stream table model and learn how they will use it to investigate the

lesson's focus question: how deltas form at the end of rivers. In this lesson, students will become
"stream scientists" and explore the formation of deltas. Before using the model, they will use an
analogy chart to connect the model to the real world.

The chart highlights three parts of the model: the sand, soil, and rocks; the water flowing from the
jug; and the water collecting in the stream table. Students identify these parts and relate them to

real-world counterparts, explaining the similarities. For example, the water flowing from the jug is
like a river, since both involve water flowing downward.

As students discuss, they will be encouraged to share personal experiences that relate to the
model.

Facilitator Note:
Be sure to explain what each part of the model represents as we will be using the model in the
adult learning experience.

Slide 69

Investigate a River Analogy Chart

Part of the model

.Is/are llke...

Part of the real
world

They are allke
because...

Sand, soil and rocks

..is/are like..,

Land

There is sand and
rocks of different sizes
around rivers.

Water as it runs out
of the jug

.Is/are like...| River

Ariver is a stream of
that

Water at the bottom
of the stream table

..is/are like...| Ocean

and ocean.

g

Kentucky Department of
EDUCATION

40




Kentucky Department of

EDUCATION

Guidance

Accompanying Slide(s)

Explain:
As we move forward in this lesson let’s switch to the adult learner hat to engage in an
investigation about the river.

Slide 70

Switch to Adult Learner Hat (2)

/ i Kentucky Department of
MEDUCATION

Explain:

As shown in the picture, our stream model is set up. When the golf tee is removed from the jug,
water will flow into the stream table. Now, if we allow the water to run through the soil, sand,
gravel, and rocks in the stream bed, what do you think might happen? Take a moment to record
your prediction in the participant packet. Two guiding questions are on the screen to help shape
your thoughts.

Who would like to share their prediction?

Facilitator Note:

As they share, record their ideas on chart paper for future reference and listen for responses that
describe how flowing water moves earth materials to a new location or where materials are
deposited. Encourage them to focus on a few pieces of sand or pebbles to refine their prediction.
This will help them think through the process more clearly.

You can complete this investigation in one of two ways: either use the video recording or set up
the stream table(s) for an investigation. To set up the stream table place sand and some small
pebbles on one side of the stream table. Place a golf tee towards the bottom of a milk jug and
mark the jug into thirds. Fill the milk jug to the top line and place it on some books where the
water will begin flowing into the stream table when the golf tee is pulled. To adjust the flow of
water turn the cap on top.

Slide 71
Investigating a River Prediction @

» When the water starts
running, what do you
think will happen to the
sand, pebbles and
rocks at the top of the
stream table?

» What about the land
near the bottom of the
table?

Your Prediction

y ‘ Kentucky Department of
EDUCATION
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Explain:
In your participant packet, record using illustrations and words, what the stream table looks like

before the investigation begins.

Facilitator quide:

As you are preparing the participants for the investigation you can set up one at each table or set
this up as a demonstration for others to gather around depending on the availability of resources.
Provide an opportunity for participants to record observation of what the stream table looks like
through both words and drawings with labels. Their drawing should be a bird’s eye view of the
stream table showing where the materials are located.

Slide 72

Investigating
a River

Record, using illustrations
and words, what the
stream table looks like
before the investigation
begins.

Explain:
As we get ready to begin our investigation look for where you see flowing water moving earth

materials to a new location and where the earth materials are left or deposited in a new location.

Facilitator Note:

Play the video or begin the investigation. If you are conducting the investigation in the session
rather than using the video, remind participants to remove the golf tee to allow the water to run
through the earth materials. They will need to let about one-third of the water in the jug flow slowly
through the earth materials and then replace the golf tee to stop the water. Participants will
observe where the water and earth materials move in the stream model. Have participants identify
where earth materials are being taken away by water and where they end up on the stream table.
If time is available repeat the water flowing one more time to see if they notice anything new or
different.

Video of Stream Table

As you investigate, look for.

Slide 73

i

Investigating a
River (2)

* Where you see flowing
water moving earth
materials to a new location
and

* Where the earth materials
are left or deposited in a
new location.

Video of Stream Table
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Explain:

Record your observations in your participant packet by drawing a bird’s eye view of the stream
table showing what you saw happen in the investigation. Be sure to use labels to communicate
your observations.

Slide 74

Investigating a River (3)

O In the box, draw a bird’s-eye view of your stream
table showing where materials were moved from
one place to another.

O Use labels to communicate your observations.

/‘ Kentucky Department of
itlepucaTion

Explain:
Use CSW #1, #2 and #9 to discuss your observations in a whole group discussion.
Consider using the following sentence stems:

* | noticed....

* lwonder...

*+  How come...?

* | want to add to what (name) said.

* | want to piggyback on (name) said.

Slide 75
Communicating in Scientific Ways (2) Q
How we figure thingout Symbol How we communicate

Ask why and how questions How come...?

1 wonder...

Why...2

How do they know that...?

Observe I see...
I noticed...
I recorded...

| measured...

Add onto someone else’sidea I'want to piggyback on April's idea.

I want to add to what Jeremiah said.

. o . . / Kentucky Department of
OpenSciEd-Communicating-in-Scientific-Ways-Poster.pdf ’r EDUCATION
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Explain:
Let’s share our ideas about how water changed the land in the stream table by considering the
questions on the screen.

Facilitator Note:
The following questions may help to guide the discussion. It is not necessary you use every
question if the questions on the screen are addressed.

o Where did the materials start out and where did they end up?

o Why do you think this happened?

o Which earth materials were carried by water most easily?

e What evidence supports that these moved more easily?

Slide 76

How did water change the
land?

0 On your stream table, where are earth
materials being taken away?

0 On your stream table, where are earth
materials being built up?

Q How is your stream model the same
from the Mississippi River and its delta?

QO How is your stream model different
from the Mississippi River and its delta?
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Which materials were not easily carried by water, and how do you know?

Where did most of the earth’s materials end up, and why do you think this occurred?
What do you think would happen in a real river where it meets the ocean and why?
How is your stream model like the Mississippi River delta?

Did anyone observe a delta forming?

How is it different?

How might it change if the river were larger or longer?

If anyone illustrated that earth materials are deposited when water (or wind) slows down, we could
test that idea as a group. You may have been thinking about how energy affects the movement of
objects.

Explain:
We will now switch back into the teacher hat to discuss the conclusion of lesson 2.

Slide 77

Switch to Teacher Hat

- L

Kentucky Department of
EDUCATION

Explain:
As students wrap up their discussion of the four questions, they will take a moment to note any

new questions they have about the stream table and delta formation. These questions would be
added to the driving question board, with any new themes or groups labeled accordingly.

Slide 78

Revisit the DQB

What NEW question(s) do you have?

* Post new questions on the DQB.

« Label new groupings that are
created.

- L

=

What can cause Earth’s
surface to look the way it
does?

Kentucky Department of
EDUCATION
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Explain:

The teacher explains two processes observed in the stream table: erosion: where water moved
sand and pebbles, and deposition: where eroded materials piled up in a new location at the end of
the river. Scientific vocabulary is introduced after students have engaged in the investigation and
made connections to the shared class experience. The vocabulary is directly tied to the
observations made from the stream table.

Slide 79
Scientific Vocabulary . 3

Scientific Vocabulary is introduced after students have engaged in the
investigation and are able to make connections back to a common
experience the class has shared. The vocabulary is connected directly
to the observations made from the stream table.

erosion - the process where flowing
water or wind moves earth materials,
such as sand, soil, gravel and rocks to
a different location.

As you investigate look for...

« Where you see flowing water
movingearth materials to a new
location and

* Where the earth materials are
left or deposited in a new
location

deposition- when eroded earth
materials, such as sand, soil, gravel
and rocks are deposited or dropped in
a new location.

Explain:
From lessons one and two, students would share what science ideas they understand at this point

and the teacher would record them in a visual way. As you read them what stands out to you?

Facilitator Note:
Allow patrticipants to share a few ideas.

+ Deltasform at the end of rivers when this new land builds up

Slide 80
What Science Ideas Do We Know At This Time? '

+ Earth’s surface has changed over time
+ Water movessand, rocks, pebbles, and soil in a river from

higher places to lower places.

+ Where the river meets the ocean, the water hasless energy

and slows down.

+ The sand and soil that the river was carrying isdepositedin a

new location

« Erosionis the process by which earth materials, such as rock

fragments, sand, and soil, are removed from one place on
Earth’s surface and transported by wind and/or water.

+ As the motion energyof the water decreases, the earth

materials are deposited, building up new land.

Kentucky Department of
iMepucaTioN

Explain: Slide 81
At this point, students will review the questions on the driving question board and identify which Revisit the DQB (2) o

ones can be answered. They will write down the answers and place them next to the relevant
question groups, marking the answered questions with a check mark. The teacher will pay
particular attention to questions about the speed of these changes to anticipate the direction of
lesson 3.

What can cause
Earth’s surface to look
the way it does?

What questions have we ANSWERED?

« Capture the answer and place it beside the
grouping of questions.

* Check off questions answered with a check
mark.

« Look for a grouping of questions around how
fast or slowcan these changes occur to
forecast where students are going in lesson 3.

i Kentucky Department of
iMepucaTioN
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Explain:

Students revisit the focus question and update or refine their initial ideas from the beginning of the
lesson using a different color. After recording their thoughts, students share how their ideas have
evolved, while the teacher visually records these changes or additions.

Slide 82

=
n

Focus Questio

What causes delta to
form?

Explain:
In your participant packet take a moment to reflect on how lessons one and two help students

build their science ideas? How are the science ideas intentionally revealed and developed over
the course of the learning?

Facilitator Note:
Allow a few participants to share.

Slide 83
~r

Teacher Hat Reflection

* How did this learning experience help you to build your own
science ideas?

* How are the science ideas intentionally revealed and
developed over the course of the learning?

// ‘ Kentucky Department of
#epucaTiON

Explain:
Our focus as educators has shifted from students learning about science to students figuring out

science. Learning about science would involve students simply understanding concepts like
weathering, erosion, and deposition, with the focus primarily on disciplinary core ideas. In
contrast, figuring out how and why phenomena occur engages all three dimensions of learning.
Students make observations during investigations to collect data (science and engineering
practices), which serves as evidence that weathering, erosion, and deposition are processes that
change Earth's surface by moving and depositing materials (disciplinary core idea). They identify,
test, and apply cause-and-effect relationships (crosscutting concepts) to explain how Earth’s
surface changes over time.

Slide 84
kg

From “Learning About” to “Figuring Out”

Flguring outhow and why phenomena
happens (3D learning)

Learning aboutthe science

, - Make observations from investigations to
idea

produce data to serve as the basis for evidence
that weathering, erosion and deposition are
processes that change the surface of Earth by
carrying depositing earth materials from one
place to another.

VERSUS

Knowing about the process of
weathering, erosion and deposition.

« Identify, test and use cause and effect
relationship to explain how earth’s surface
changes over time

// ‘ Kentucky Department of
#epucaTiON
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Explain:
As we begin shifting to look at the Kentucky Academic Standards for Science there is a place in

your participant packet to record any thoughts you would like to capture. Think of the three
components of three-dimensional learning as three intertwining strands of a rope. While the rope
can be separated into its three different strands, the strength of the rope is determined by the
strands working together; separating the strands weakens the rope so that it is no longer effective
for our intended use. In the past, we may have separated out the knowledge and skills students
need in the study of science. Knowing and doing cannot be separated if our goal is the kind of
usable, conceptual understanding students need to think, act, and learn like scientists. Three-
dimensional learning (science and engineering practices, core ideas, and crosscutting concepts
working together) is therefore a non-negotiable for science lessons and units.

Slide 85
-

Real-World Phenomena

“Anchoring student learning in phenomena
can help educators align their teaching to the
new vision for science education in the NRC
Framework and the Next Generation Science
Standards. By investigating compelling reat
world phenomena, students have
opportunities to apply science and
engineering practices to disciplinary core
ideas and gain a better idea of crosscutting
concepts.”

,// Kentucky Department of
STEM TEACHING TOOL #42 q? EDUCATION

Explain:
The Earth’s Changing Surface unit aligns with performance expectation 4-ESS2-1 in the KAS for
Science.

The performance expectation (PE) at the top includes all three dimensions and outlines what
students must demonstrate to show mastery. For this PE, students make observations and/or
measurements to provide evidence of the effects of weathering or the rate of erosion caused by
water, ice, wind, or vegetation.

The clarification statement offers examples or additional information, such as variables to test.
The assessment boundary defines the scope for large-scale assessments. In this case, the focus
is limited to a single form of weathering or erosion.

Below the PE, the three foundation boxes provide detailed information about each dimension that
was integrated to develop the PE.

KAS for Science page 79 Kentucky Academic Standards for Science

Slide 86

Step 1: Grade 4 KAS Science Standard

‘ 4-£852-1. Make observations and/or measurements to provide evidence of the effects of weathering or the rate of erosion by water , ice, ‘
wind o

Sclence and Engineering Practices Disciplinary Core Ideas

,// Kentucky Department of

Kentucky Academic Standards for Science p 79 ﬁ» EDUCATION
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Explain:
This table summarizes each science dimension found in the foundational boxes. For this PE, the

Science and Engineering Practice (SEP) focuses on planning and carrying out investigations, the
Crosscutting Concept (CCC) emphasizes cause and effect, and the Disciplinary Core Idea (DCI)
centers on Earth’s systems.

Let’s review some support documents that outline the progression of these elements in the
foundational boxes.

Slide 87
Three-Dimensional Standards (3) -

Science and Engineering Disciplinary Core Ideas  Crosscutting Concepts
Practices

Aaking questionsordeiing problog Ay Slonco: e
s %

eplanation

Soale, proportion end quantity
Systems and system madels.

Using methematics and computational En tter flowa, cycles and
ing Ls:

hinkii

Constructing explanations and function

Stabliity and ohange
Engaging In a

Obtalning, evaluating and
‘communicating Information

Explain:
The vision of A Framework for K-12 Science Education emphasizes coherence across all grade

levels. The following excerpt from the Framework elaborates on this approach:

“First, it is built on the notion of learning as a developmental progression. It is designed to help
children continually build on and revise their knowledge and abilities, starting from their curiosity
about what they see around them and their initial conceptions about how the world works. The
goal is to guide their knowledge toward a more scientifically based and coherent view of the
natural sciences and engineering, as well as of the ways in which they are pursued, and their
results can be used.

Second, the framework focuses on a limited number of core ideas in science and engineering
both within and across the disciplines. The committee made this choice in order to avoid the
shallow coverage of a large number of topics and to allow more time for teachers and students to
explore each idea in greater depth. Reducing the sheer number of details to be mastered is
intended to give time for students to engage in scientific investigations and argumentation and to
achieve a depth of understanding of the core ideas presented. Delimiting what is to be learned
about each core idea within each grade band also helps clarify what is most important to focus on,
avoiding a proliferation of detail to be learned without conceptual grounding.”

Next, we will examine Appendix E from the NGSS resource, which focuses on the progressions of
DCls. DCls are designed to help students build and revise their knowledge and abilities over time,
starting with their natural curiosity and initial conceptions about the world. The goal is to guide

Slide 88

Appendix E-Disciplinary Core Idea (DCI) L d

Progression

The DCI is designed to help children continually build on and revise their knowledge and abilities, starting from their
curiosity about what they see around them and their initial conceptions about how the world works. The goal is to
guide their knowledge toward a more scientifically based and coherent view of the natural sciences and engineering.

(NRC Framework, 2012)
DCI: ESS2A Earth Materlals and Systems

Grades K2 ( Grades 35 ) Grades 68 Grades 912

Wind and water | Four major Earth systems interact. Energy flows and matter Feedback effects exist within
change the shape | Rainfall helps to shape the land and cycles within and among and among Earth’s systems
of the land. affects the types of living things found in | Earth's systems, including the
a region. Water, ice, wind, organisms and| sun and Earth’s interior as
gravity break rocks, soils and sediments | primary energy sources. Plate
into smaller pieces and move them tectonics is one result of these|
around. processes.

Kentucky Department of
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students toward a scientifically coherent understanding of natural sciences and engineering.
Take a moment to look at the progression for the disciplinary core ideas (DCls) in this PE.

What should students know at the end of grades 3-5? What should students understand coming
into third grade? What will students be learning later in grade 6-127?

Facilitator Note:
Allow time for participants to look closely at the DCI progression for ESS2.A Earth Materials and
Systems.

Link to Appendix E: AppendixE-ProgressionswithinNGSS-061617.pdf (nextgenscience.orqg) This
DCI can be found on page 2.

Explain:
Appendix F is dedicated to science and engineering practices (SEP). The example on the screen

is the progression for planning and carrying out investigations. The framework states, “Students
should have opportunities to plan and carry out several different kinds of investigations during
their K-12 years. At all levels, they should engage in investigations that range from those
structured by the teacher-in order to expose an issue or question that they would be unlikely to
explore on their own (e.g., measuring specific properties of materials) to those that emerge from
students’ own questions.”

What do you notice as you look at the progression?

Facilitator Note:

Link to Appendix F: Appendix F Science and Engineering Practices in the NGSS - FINAL
060513.pdf (nextgenscience.org) The SEP of Planning and Carrying Out Investigations can be
found on page 7.

Slide 89

Appendix F - Planning and Carrying Out L 2
Investigations Progression

“Students should have opportunities to plan and carry out several different kinds of investigations during their
K-12 years. At all levels, they should engage in investigations that range from those structured by the teachein
order to expose an issue or question that they would be unlikely to explore on their own (e.g., measuring
specific properties of materials) - to those that emerge from students’ own questions.”

(NRC Framework, 2012

Grades K2 Carndesss > Grades 68 Grades 912
a o d ing o out

an

Appendix F ¥
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Explain:
Appendix G focuses on the progression of the crosscutting concept (CCC) of cause and effect.

The Framework explains:

“When students perform the practice of ‘Planning and Carrying Out Investigations, they often
address cause and effect. At early ages, this involves ‘doing’ something to the system of study
and observing what happens. At later ages, experiments are designed to test the sensitivity of
parameters by making a change (cause) to a single component of a system and examining, often
quantifying, the resulting effect. Cause and effect is also closely tied to the practice of ‘Engaging
in Argument from Evidence.”

As you review the progression, what do you notice? How could using these three resources—
Appendices E, F, and G—support you as an educator?

Facilitator Note:
Allow time for participants to look closely at the progression for the Cause and Effect Crosscutting
Concept.

Link to Appendix G: Appendix G - Crosscutting Concepts FI NAL edited 4.10.13.pdf
(nextgenscience.orq). The CCC of Cause and Effect can be found on pages 5 and 15.

Slide 90

Appendix G-Cause and Effect Progression R 2

“Crosscutting concepts (CCC) have value because they provide students with connections and intellectual tools
that are related across the differing areas of disciplinary content and can enrich their application of practices and

their understanding of core ideas.”

(NRC Framework, 2012)

Cause and Effect: Mechanism and Prediction: Events have causes,

causal

simple, i i
Is a malor activity of sclence and

by which they are medlated,

Decjphe:

,// Kentucky Department of
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Explain:
Let’s read the two quotes on the screen regarding anchoring phenomenon and sensemaking and

consider which statement resonates with you most.

Facilitator Note:
[Read the slide] Have participants share which quote they chose and why with their group or
partner. Then share a couple in the whole group.

Explain:
If you resonated most with the quote on the left and are willing to share your thoughts, please

share.
Would anyone be willing to share their thoughts on the quote to the right?

Anchoring
Phenomenon

and
Sensemaking

Slide 91

“In order for phenomena to
be academically
productive, students must
be able to apply science
knowledge to reach a
deeper understanding of
the questions behind the
phenomenon.”

“Instead of giving our
students answers, we need
to give them questions.
With true “sense-making”
at the forefront of class,
students are truly engaging
in science. Phenomena-
driven instruction leads to
richer engagement with
the material because it
motivates our students to
actively “figure out” rather
than passively “learn
about” core ideas in
science.”
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Explain:
“When students, as scientists, have authentic and relevant opportunities to actively make sense of

the world—what we call sensemaking—science learning becomes engaging, accessible, and
meaningful to all students.” This quote highlights the essence of sensemaking in science:
students actively working as scientists to figure out how the world works (science) or how to
design solutions to problems (engineering).

The National Science Teaching Association (NSTA) identifies four critical attributes of
sensemaking:

1. Phenomena

2. Science and Engineering Practices

3. Student Ideas

4. Science ldeas (grade-appropriate disciplinary core ideas)

These four components of sensemaking come together around the phenomenon.

Slide 92

Critical Components of Sensemaking
“When students-as-scientists have ]
authentic, relevant opportunities to Phenomena
actively make sense of the world and o =
beyond-what we call sensemaking-
science learning becomes engaging,
accessible and important to ALL
students.”

Four Critical Components of
Sensemaking

a Ker ky D i f
Sensemaking | NSTA /qf‘ EDUCATION

Explain:
We will now read more about these critical components in small groups by using a strategy called

“say something”.
* With a partner read silently and simultaneously the first critical component titled
“‘phenomena.”
* When each partner is ready, stop and “say something,” which might be a:
O Question
O Brief summary
U Key point
U Interesting idea
O Personal connection
» Continue this process with each critical component until you have read about all four.
* You can record your thoughts on each component of sensemaking in the designated
section of your participant packet.

Are there any questions? We will come back to the whole group in approximately 6 minutes.

Facilitator Note:
Here is the link to the webpage: Sensemaking | NSTA

Slide 93

What is Sensemaking?
* Use a strategy called “say something” to explore and
discover more about these four critical components.
= With a partner read silently and simultaneously the first
critical component titled “phenomena.” e
* When each partner is ready, stop and “say something,” deas,
which might be a:
QQuestion
QBrief summary
QKey point
Qinteresting idea Four Critical
QPersonal connection Components of
« Continue this process with each critical component until Sensemaking
you have read about all four.

. . ent of
Sensemaking | NSTA /,ﬂ EegLﬁchfa{tTegﬁ
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Explain: Slide 94
“In sensemaking lessons, students experience a phenomenon together (firsthand or through
video, images, graphs, maps, etc.) and share their observations and wonderings with the class. Critical Component - Phenomena
The focus of the lesson is pursuing an answer to a question students shared; the answer to “In sensemaking lessons, students experiencea
. . . . . phenomenon together (firsthand or through video,
which requires students to develop a targeted science idea needed to explain how or why the images, graphs, maps, etc.) and share their w
phenomenon occurred.” e g o5
question studentsshared; the answer to which
requires students to developa targeted science
Does anyone want to share what they noted about Phenomena? What was your key takeaway? Idea needed to expiain how or why the Four Gitical Companents of
. Sensemaking

Sensemaking | NSTA

) Y. & Kentucky Department of
Sensemaking | NSTA qﬂ EGBLCUVC e/;)a{- TES ;

Explain: Slide 95
Another critical component to sensemaking is student ideas. During the launch, the initial student
ideas are revealed through discussion and the driving question board. Critical Component - Student Ideas
“ ). . ) . ) . “Students’ ideas-conveying their prior
Students’ ideas—conveying their prior knowledge, experiences as a member of a family and knowledge experiences as members of a g
" . T ’ : family and other communities, interests udent
other communities, interests anq curiosities—can be Ieveraged to move the whole class’s learning and curiosities-can be leveragedto move
forward. Students are aware their ideas are valued and important.” the whole class’s learning forward.
Students are aware their ideas are valued
and important” Four Critical Components

of Sensemaking

Would someone want to share what they noted about student ideas? What was your key

?
ta keaway { Sarsemeldn NSTA ﬁ' Eeg;ﬁche:a.lr_mlﬂeSt;f

Facilitator Note:

It is important to note that student ideas grow and change all through the learning experience as
they engage in investigations and draw conclusions. It is imperative that the teacher is constantly
engaging in discussion and activities to reveal student ideas all throughout the learning.
Sensemaking | NSTA
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Explain:
The third critical component of sensemaking is the practices. “Sensemaking lessons require

students to engage in elements of science and engineering practices (discrete pieces of
knowledge and skills that make up the practice and are grade-band specific) to make sense of
the science ideas needed to explain the how or why of the phenomenon.” Would someone share
about practices? What was your key takeaway? Why is this component critical to sensemaking?

Facilitator Note:

When we consider this critical component, As we examined earlier, we see evidence of the
practices in the adult learning experience we engaged in, specifically making observations from
investigations to produce data to help us make sense of the phenomenon.

Slide 96

Critical Component-Practices

“Sensemaking lessons require students to
engage in elementsof science and
engineering practices (discrete pieces of
knowledge and skills that make up the
practice and are grade-band specific) to
make sense of the science ideas needed to
explain the how or why of the
phenomenon.”

S

Four Critical Components
of Sensemaking

/ Kentucky Department of
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Explain:
The final critical component of sensemaking is science ideas. These are different from student

ideas. “Pursuing a question students raise about a phenomenon they have experienced together;
students engage in science and engineering practices to make sense of targeted science ideas
they need to explain how or why the phenomenon occurs.”

What was your key takeaway around science ideas? How are science ideas different from the
student ideas?

Sensemaking | NSTA

Slide 97

Critical Component-Science Ideas

“Pursuing a question students raise about a
phenomenon they have experienced
together; students engage in science and
engineering practices to make senseof
targeted science ideas they need to
explain howor whythe phenomenon
occurs.”

Four Critical Components
of Sensemaking

/ ‘ Kentucky Department of

Sensemaking | NSTA MEDUCATION

Explain:
The goal of today's instructional materials is to support students in using all three dimensions of

science learning in an integrated way to engage in sensemaking or problem-solving. This
approach shifts away from traditional methods (shown on the left) and embraces practices more
aligned with the items on the right. Learning should not just relate to the phenomenon—it should
actively explain it. Similarly, learning should not occur separately from sensemaking; rather, it
should happen through the sensemaking process. All three dimensions—science and engineering
practices, crosscutting concepts, and disciplinary core ideas—should play a central role in the
sensemaking process. Critical Features of Instructional Materials Design for Today’s Science
Standards (nextgenscience.orq)

Slide 98
Less Like...More Like (2)...

Less Like... More Like...

Learning is L
The expected learning in the three dimensions is only | The three dimensions work together to help students
loosely connected to the phenomenon or problem explain a phenomenon and/or design solutions to a
problem.

Students see their three-dimensional learning as
separate from their sensemaking or problem solving.

Students see how their learning for each targeted
learning goal works in service of sensemaking and/or
problem solving.

One or more dimenslons Is unnecessary. All three dimenslons are necessary

Students would be able to explain the phenomenon All three dimensions are necessary for sensemaking
without persuing or developing one of the dimensions | and problem solving.

(often CCCs).

ritical Features of Instructional Materials Design for
Today’s Science Standards pg. 24 chart EdReports

/ ‘ Kentucky Department of
MMTEDUCATION
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Explain:
During this session, we examined how anchoring phenomenon supports the vision of science
education. It...
» Shifts from detailed and disconnected facts to greater coherence across K-12.
* Helps students add to and revise their science ideas they bring with them.
* Motivates students to learn and explain the world around them.
* Provides authentic learning opportunities to investigate and engage in
collaborative conversations.
* Requires students to utilize all three dimensions of the standards to make sense of
the world.

Slide 99

Session C: Shared Understandings

Anchoring phenomenon supports the vision of science education. It...

+  Shifts from detailed and disconnected facts to greater coherence across K -12.
» Helpsstudents add to and revise their science ideas they bring with them.

» Motivatesstudents to learn and explain the world around them.

» Providesauthentic learning opportunities to investigate and engage in
collaborative conversations.

* Requiresstudents to utilize all three dimensions of the standards to make
sense of the world.

/ ‘ Kentucky Department of
#epucaTiON

Explain:
Let’s go back to our meta moment at the beginning of this session. How have your ideas changed

or grown? Consider adding to your response to the focus question with a different color to show
how your thoughts have evolved throughout the course of this session.

Slide 100

After Completing Session C:
Meta Moment

Focus Question

How might utilizing an anchoring phenomenon
assist students in growing their science ideas
and skills within the context of the Kentucky
Academic Standards for Science?

/ ‘ Kentucky Department of
#epucaTiON

Explain:
Take a moment for personal reflection. Think about what you want to let go of and what you want

to carry forward as you continue this journey. Write your thoughts on two sticky notes: use a blue
sticky note for what you want to carry with you and a yellow sticky note for what you want to let go
of. Take a few moments to capture your reflections.

Facilitator Note:
Create a T-chart with "Carry With Me" on the left and "Let It Go" on the right. Participants will
place their sticky note reflections on the chart as they leave the room.

Slide 101

Session C Reflection

*Why is there a need for phenomenon-based
instruction with our Kentucky classrooms?

*What do you want to let go of?

*What do you want to carry with you as you continue
moving forward?

/ ‘ Kentucky Department of
#epucaTiON

54




Kentucky Department of
EDUCATION

Guidance Accompanying Slide(s)
Explain:

Slide 102
We aim to apply what we've learned to our own classrooms. Here are your next steps:

Session C Next Steps: Considerations for
considerations for implementation to help you continue progressing toward phenomena-driven Implementation
instruction.

Vision Statement:

Return to your vision statement to add or revise your vision after completing / \
this session. \éé/@

Anchoring Phenomenon Routine:
Use the Storyline Tool #1: Anchoring Phenomenon Routine to take a second
look at the unit you analyzed at the end of session B next steps. Based on
that analysis, select the context for using the tool that best meets your needs.
* Planning to teach existing curriculum materials
* Adapting or designing new curriculum materials
Then complete the analysis and next step columns to begin thinking about
the shifts need to strength the launch of the anchoring phenomenon.

/‘ Kentucky Department of
#epucaTiON
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Preparation for Session D

Focus Question: Why is a storyline centered around an anchoring phenomenon crucial for achieving

coherence from the students’ perspective?

Agenda: 1 hour and 30 minutes

Story
e Student hat
e Teacher hat

o

o 0O O O O O O

Time Slides #'s Outline Materials Needed
5 minutes 103-105 Introduction e Norms Poster
e Revisit What Was e Parking Lot Poster
Learned in e Participant Packet
Session C
e Module Goals
e Focus Question
20 minutes 106-108 Storyline and Coherence o Coherence from the Students’ Perspective: Why the Vision of the
Framework for K-12 Science Requires More than Simply
“Combining” Three Dimensions of Science Learning
50 minutes 109-123 Building the Conceptual e BSCS Earth’s Changing Surface Unit

Common Student Ideas

Scope and Sequence

Lesson 1
Lesson 2
Lesson 3
Lesson 4
Lesson 5
Lesson 6

e The Conceptual Story from Different Perspectives Slide Deck

e Science Instructional Resources Consumer Guide
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https://www.education.ky.gov/_layouts/download.aspx?SourceUrl=/curriculum/standards/kyacadstand/Documents/The_Conceptual_Story_from_Different_Perspectives.pptx
https://www.education.ky.gov/curriculum/standards/kyacadstand/Documents/Science_Instructional_Resources_Consumer_Guide.pdf
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10 minutes 124-127 Shared Understandings
and Reflection
5 minutes 128 Next Steps -

Considerations for
Implementation
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Session D: How can the driving question board be used as a formative assessment tool to foster an

equitable learning community?

Guidance

Accompanying Slide(s)

Explain:
We will now begin session D.

Facilitator Note:
The first 4 slides within this module will be used to begin each session. Slide 4 contains
bookmarks directly to the session needed.

Slide 103

Kentucky Department of

#lEDUCATION

SESSION D

Explain:
Last session we examined how the anchoring phenomenon supports the vision of science

education in Kentucky and across the nation, engaged in a learning experience to consider how
the science ideas are intentionally revealed and progressed and developed a deeper
understanding of the critical components of sensemaking.

Slide 104

In Session C, we have...

» Examined how the anchoring phenomenon supports the
vision of science education in Kentucky and across the nation.

» Engagedin a learning experience to consider how the science
ideas are intentionally revealed and progressed.

» Developeda deeper understanding of two critical
components of sensemaking: practices and science ideas.

i ‘ Kentucky Department of
iHepucaTion
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Explain:
Please locate your participant packet to use throughout this session. In the gray box at the top of

the participant packet, let's take a meta moment to respond to tonight’s focus question: Why is a
storyline centered around an anchoring phenomenon crucial for achieving coherence from the
students’ perspective? We will take 2 minutes to jot your initial ideas down.

Slide 105

Session D Meta Moment

Focus Question

Why is a storyline centered around an
anchoring phenomenon crucial for achieving
coherence from the students’ perspective?

A ‘ Kentucky Department of
MEDUCATION

Explain:
“Coherence from the student's perspective happens when a classroom community engages in

meaningful investigations in which students are partners in managing the trajectory of their
knowledge building. “Storylines support a classroom culture that can be characterized by three
norms governing the classroom community’s engagement in knowledge building:

e We figure out the science ideas.
e We figure out where we are going at each step.
o We figure out how to put the ideas together over time.”

Slide 106

Norms to Engage Knowledge Building

“Storylines support a classroom culture that can be
characterized by three norms governing the classroom
community’s engagement in knowledge building:

»We figure out the science ideas.

»We figure out where we are going at each step.

»We figure out how to put the ideas together over time.”

// Kentucky Department of

Coherence from the Students' Perspective: Why the Vision of the Framework for-K
MfTEDUCATION

12 Science Requires More than Simply “Combining.” Three Dimensions of Science
Learning p 5

Explain:
We will now take time to review the text Coherence from the Students’ Perspective: Why the

Vision of the Framework for K-12 Science Requires More than Simply “Combining” Three
Dimensions of Science Learning. To save time, we'll jigsaw this reading.

Group 1 will read pages 1-3, focusing on the need for coherence, and Group 2 will read pages 3-
5, which discuss the argument for coherence from the students' perspective. You'll have 12
minutes to read and share key points with your expert group.

When we return to the main group, please choose one person from each group to share the key
points.

Slide 107

Coherence from the Students’ Perspective

Jigsaw Reading Strategy

» Read pages 1-5 of the Coherence from the Students’ Perspective: Why
the Vision of the Framework for K-12 Science Requires More than Simply
“Combining” Three Dimensions of Science Learning_in two groups.

Group 1: The Need for Coherence pages 1-3

Group 2: The Argument for Coherence from the Students’
Perspective pages 3-5.

» Share out key ideas in your expert groups.

// Kentucky Department of

Coherence from the Students' Perspective: Why the Vision of the Framework forK
MfTEDUCATION

12 Science Requires More than Simply “Combining.” Three Dimensions of Science
Learning p 5
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Explain:

As each group shares out, we will Capture ideas from each group in a visual way on the anchor
chart. As you are sharing, identify evidence from the passage that supports the need for
coherence.

Facilitator Note:
Allow one person from each group to share their key points from the reading.

Slide 108

Coherence from the Students’ Perspective (2)

Achieving the vision of the
Framework and the KAS for
Science in classrooms requires
important shifts in teaching
approaches and instructional
materials to support coherence
from the students’ perspective.

y ‘ Kentucky Departmeof
itlepucaTion

supports this

Explain:
We’re going to take a closer look at Earth’s Changing Systems unit from BSCS. This is the unit we

explored as adult learners during Session B, where we experienced the launch of an anchoring
phenomenon. In our last session, you also engaged with parts of Lesson 2, where students
investigated how Earth materials move using stream tables and explored the science concepts
related to these observations. These ideas help students answer the unit’s central question, or
driving question: What can cause Earth’s surface to look the way it does?

Each lesson begins with front matter that highlights key details. On the left, you'll see arrows
pointing to the main learning goal, the Science and Engineering Practice (SEP), and the
Crosscutting Concepts (CCC) students will engage with during that lesson. On the right, you'll find
the lesson’s focus question, and at the bottom, the ideal student response to that question.
Finally, | want to point out where the science content storyline is located. This section explains
how the lesson fits into the broader unit storyline.

Slide 109

Storyline

Content
storyline of
this lesson.

thousands fyers. Th deta ok ot

y ‘ Kentucky Department of
i#leEpuCcATION
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Explain:
The front matter also includes a general outline of the lesson, providing a brief description of each

phase and explaining how the science content storyline develops. At both the beginning and end
of each lesson, specific navigation tools are provided to link lessons together and maintain
student motivation to understand the anchoring phenomenon.

After the general outline, the following pages serve as a teacher guide, featuring:
o Phases of the lesson with details on how the science content storyline unfolds.
e Teacher talk and guiding questions to support learning.
e Examples of possible teacher-student dialogue to model interactions and encourage
discussion.

This structure helps teachers navigate the lesson phases while maintaining alignment with the
broader storyline and learning goals. These pages will assist you as we begin building the
storyline of this unit.

Slide 110

General Outline
of Lesson

[Huw the science content storyline develops\J

Storyline (2)

Navigation to
link lessons
together

The teacher guide continues
after this page giving details on
the following:

* Phase of lesson and how the

science content storyline
develops

+ Teacher talk and questions

* Possible student and teacher
dialogue

y ‘ Kentucky Department of
i#leEpuCcATION

Explain:
As we build the conceptual story, we will consider two perspectives: student and teacher. During

the first pass through each lesson, we will adopt the student perspective, focusing on how
students' ideas evolve as they make sense of the phenomenon and exploring what motivates their
continued learning. In the second pass, we will take the teacher perspective, examining how each
lesson contributes to a cohesive storyline that helps students understand the anchoring
phenomenon, while also ensuring alignment with the three-dimensional learning called for in the
Kentucky Academic Standards for Science.

Slide 111

The Conceptual Story from Different Perspectives

We will make 2 passes through each lesson to tell the conceptual story.

15t Pass: Student Hat

We wlil...

focus on how students’ ideasgrow and
change as they make sense of the
phenomenon.

* understand what drives students’
motivationto keep learning.

2nd Pass: Teacher Hat

We wlil...

« examine how lessons within a unit form a
cohesive storyto help make sense of the
anchoring phenomenon.

« focus on the three dimensionalityf the
lessons using the Kentucky Academic
Standards for Science.

y ‘ Kentucky Department of
i#leEpuCcATION
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Explain:
Within each lesson, we will build a cohesive conceptual story that connects the content of Lesson

1 through Lesson 6 in Earth’s Changing Surface unit. As we tell the story, we are going to go
through the unit in two passes. The first pass will be in the student hat. Note the student hat in the
upper right corner of the slide. We will examine the coherence of the story from the student
perspective and unpack student sense making.

As we explore how each lesson contributes to the overall storyline, we will focus on capturing:
* How does student thinking evolve throughout the lesson to make sense of the anchoring
phenomenon?
+ By the end of the lesson, what have students figured out about the anchoring phenomenon
to answer the focus question?
* How do students navigate in and out of a lesson to stay motivated in the sensemaking
process? Record this on an arrow.

We will complete lesson 1 together to model the process.

Facilitator Note:

To complete this task, participants will use The Conceptual Story for Different Perspectives Slide
Deck. You will need to download a copy of this slide deck and share it will your participants.
Project slide 2 of the slide deck and model the process for lesson 1. Based on the needs or
number of group members, you may choose to complete Lessons 1 and 2 as a group.

Slide 112

First Pass: Building the Conceptual Story ‘J

From the students’ perspective, work in groups tobuild the conceptual story of each

lesson within the unit. Let’s do lesson 1 together.

Capture:

QOHow does student thinking evolve throughout the lesson to make sense of the

anchoring phenomenon?

OBy the end of the lesson, what have students figured out about the anchoring

phenomenon to answer the focus question?

QHow do students navigate in and out of a lesson to stay motivated in the

sensemaking process? Record this on an arrow.

Y
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Explain:
Just a reminder, lesson 1 is the symmetrical experience you, as an adult learner, engaged in

during Session B, where we introduced the anchoring phenomenon. This time, we’ll approach the
story in student hat, as if we were fourth-grade students. By centering on students' questions,
discoveries, and curiosity about what to explore next, we can more effectively guide them through
the unit. Prioritizing the student perspective helps us see how each lesson contributes to the
overall picture of the unit as they make sense of the anchoring phenomenon.

On the screen you will notice images and texts describing what the students are doing throughout
the lesson. Please locate and read Lesson one general outline. Compare the general outline to
the images and text on the slide.

Slide 113

Lesson 1: Has Earth’s surface always looked this way? Why or Why not? / )

lossan student

Students ara thinking... Stugents ars thinking—

Students are stll wandering—
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[Pause here and allow participants to read the slide and outline found in the front matter of lesson
one.]
What are students doing?

Now, let’s dive in as | share the story from a student’s point of view. As | share the story, listen
and note what students are thinking and how those ideas are revealed throughout the lesson.

Be sure to tell the story as a grade four student.

The teacher introduces the new unit and reminds us to use communicating in scientific ways
poster to talk like scientists. | share what | know and wonder about Earth’s surface. Some of my
classmates had similar ideas and some had ideas | had not thought about. We had lots of
wonderings about the Earth’s surface.

The teacher introduces the focus question, has the earth’s surface always looked this way? Why
or Why not? | respond to the focus question in my science notebook and a few of my classmates
share our initial ideas.

The teacher shows us a map of a specific area unique to North America. | take some time to
notice and listen to the ideas of my classmates. On the map, we located different land and water
features, we noticed water from all over the United States eventually runs into the Mississippi
River. The Mississippi River meets the ocean, there is a delta. We also noticed two large
mountain ranges on each side of the rivers and streams that flow into the Mississippi River. Then
we read about the Mississippi Delta and | underlined words that were important to me or what |
wanted to know more about. | learned it takes three months for a drop of water to flow from the
start of the river to the gulf, nearly half the land in the United States has creeks and rivers that flow
into the Mississippi River and deltas are where the river meets the ocean.

The teacher showed us a Mississippi River Delta Simulation. | jotted down things that | noticed
and wondered as | saw the land and river was changing over time. The river looked like it
changed course over time and with it, new land formed and other disappeared. The lines seemed
to get longer at the end of the river and at times smaller lines branched off the thicker white line.
This made me have even more questions about why the land grows or disappears.

My class gathered our questions and grouped them together in categories on a driving question
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board. We had a lot of questions about how new land can form at the end of a river, so we are
going to begin investigating to see how Earth’s surface changes over time. | can’t wait to get the
answer to my question.

Ask:
What are students thinking and how is their thinking revealed?
What are students still wondering about and wanting to figure out about deltas?

Facilitator Note:

If participants are struggling to identify what students are thinking, provide time for them to read
lesson one in its entirety, focusing on the possible students and teacher dialogue.

As patrticipants are sharing what students are thinking, record those in the gray boxes on the slide.
You will also record what the students are still wondering to motivate them to keep learning more
about deltas in the yellow arrow.

Explain:
The Earth’s Changing Surface Unit includes six lessons. We have completed lesson one together

and now we will divide ourselves into groups to complete lessons two through six. Each group will
be responsible for the lesson(s) assigned. You will use the same process we used for lesson one.
Remember, you are telling the story in student hat, as if you are a fourth-grade student. Now we
will divide into groups and each group will take one lesson. Using The Conceptual Story Slide
Deck, locate your lesson(s) assigned. On the screen you will notice images and texts describing
what the students are doing throughout the lesson. Read your lesson outline and full lesson to
capture what the students are thinking and how their thinking is revealed. Compare the general
outline to the images and text on the slide. Record what students are thinking in the gray boxes on
the slide and what the students are still wondering to motivate them to keep learning more about
deltas in the yellow arrow. You will also notice a link in the top left corner of the slide. This is a
place for you to note how students link to the previous lesson.

Facilitator Note:

Download and share the slide deck so that all groups are working in the same file. Each group will
complete the slide for their lesson(s). Be sure to monitor the group and check in to make sure the
groups are not getting frustrated with the process. The facilitator will need to have a good
understanding of all the lessons to be prepared to assist struggling participants. Feel free to
remind them to keep their focus centered around the student perspective. If participants are

Slide 114

Building the Conceptual Story (2) ‘0

From the students’

ive, tell the cor storyyour assigned lesson (#3).
Capture:

QHow does student thinking evolve throughout the lesson to make sense of the
anchoring phenomenon?

QBy the end of the lesson, what have students figured out about the anchoring
phenomenon to answer the focus question?

QOHow do students navigate in and out of a lesson to stay motivated in the sensemaking
process? Record this on an arrow.

‘ Kentucky Department of
iHepucaTion
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struggling to identify what students are thinking, provide time for them to read lesson one in its
entirety, focusing on the possible students and teacher dialogue.

Explain:
Now that you have taken a deep dive into the lesson(s) assigned, we will tell the story through the

eyes of the students in the student hat. This is our first time communicating in the student hat.
This means we are focusing on what the student is trying to figure out around the anchoring
phenomenon. You are the student telling the story, so we will use words like “I am figuring out..., |
am noticing..., we investigate...”

We will begin with lesson 2 and go through lesson 6.

Facilitator Note:

It is important that the participants really focus on putting themselves in the shoes of a fourth-
grade student. There is not an answer key to Lessons two through six as this is an authentic
opportunity for the participants to share their findings from the lesson outline. There is no right or
wrong answer.

Slide 115

Telling the Story: First Pass

Prepare to tell your part of the story through the student lens.

Anchoring Phenomenon

Lesson 2 Lesson 3 Lesson 4 Lesson 5 Lesson 6

\Nwm> \Nau.gam> \NWW>

,/ i Kentucky Department of
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Explain:
We will now switch from student hat to teacher hat.

Slide 116

Switch to Teacher Hat (2)

,/ i Kentucky Department of
itlepucaTion
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Explain:
In the teacher perspective, consider how science ideas are revealed and connected by
responding to these questions:

¢ What key science ideas about the anchoring phenomenon emerged from the lessons?
e How are these science ideas connected across lessons?

Slide 117

Science ldeas

Looking at the storyline...

»What key science ideas
emerged about the
anchoring phenomenon
from the experiences in
the lesson?

»How are science ideas
connected across
lessons?

Explain:
Now, let's take a second pass through the unit storyline from the teacher perspective. As we

review the lesson, look for evidence of how students engage in all three dimensions of science.

We will add these observations to our lesson storyline to highlight where students interact with
each dimension.

Slide 118

Second Pass: Three Dimensionality of the Unit
Storyline
From the teacher perspective, how will students demonstrate
their thinking as they make sense of the phenomenon?

Science and
Engineering

Disciplinary Core Crosscutting
Practice(s) Ideas(s) Concept(s)

In this next pass, add to the lesson storyline to showcase where
and how students are engaging in all three dimensions.

/‘ Kentucky Department of
itlepucaTion

Explain:
This table provides a summary of each science dimension noting the eight SEPs, seven CCCs
and DCls.

Slide 119
Three-Dimensional Standards (4)

Science and Engineering Disciplinary Core Ideas  Cross Cutting Concepts
Practices

‘Asking questions or deflning probleny : Pattema

using models

explanation

Planning and carrying out
Investigations Soals, propartion and quentity

Analyzing and interareting data Systems and system modets

Life Soien
(LS1) Molecues to Organisms

Enorgy and mattar flows, cyclea and
thinking (L53) Heredity conservation
(L54) Biological Evolution

Constructing explanations and Structure and function

Engaging In argument from evinanog

Obtaining, evaluating and
‘communicating Information
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Explain:
We will complete Lesson 1 together as a group. As we review the lesson, identify the Science and

Engineering Practices (SEPs), Crosscutting Concepts (CCCs), and Disciplinary Core Ideas (DCls)
addressed within the lesson. Record this information in the corresponding boxes on the slide. You
can also refer to the front matter of the lesson, which highlights how it incorporates all three
dimensions of the KAS for Science.

In Lesson 1, notice that students engage in asking questions through the lens of stability and
change. The lesson introduces the concept of maps, helping students understand how maps can
locate various land and water features on Earth. Although Earth’s surface may appear stable,
students begin to recognize that it is continually changing over time. Observing these changes
leads students to ask deeper questions about how and why Earth's surface changes.

Facilitator Note:
Provide time for participants to return to their group to complete their corresponding slide that
matches their lesson number.

Slide 120

Lesson 1: Has Earth’s surface always looked this way? Why or Why not? (2) ‘

Explain:
Let’s keep our teacher hat on as we take a second pass through the storyline. This time, we’ll

retell the story from the perspective of a teacher, focusing on how students engage with all three
dimensions (SEPs, CCCs, and DCIs) within the lesson and across the entire unit. Our goal is to
see how these dimensions work together to support student sensemaking and deepen their
understanding.

Facilitator Note:

Guide patrticipants to recognize that each lesson integrates all three dimensions (SEPs, CCCs,
and DClIs), and these dimensions are also woven together across the entire unit to support
coherent learning.

Slide 121
Telling the Story: Second Pass

Prepare to tell your part of the story in the teacher hat to showcase where and how
students are engaging in all three dimensions.

Anchoring Phenomenon

DCl DCl DCl DCl ocl I pel ’
cce i SEP M CCC E SEP cce ﬁ SEP | ccC H SEP | CCC H SEP | cCC SEP

\ ga> \ ga> \ ga> \ ﬁ> \ g..,>
7
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Explain:
On the screen you see that throughout this unit students work deeply within all three dimensions.
This unit addressed five SEP’s, three CCCs and two DClI’s.

Slide 122
Three-Dimensional Standards (5)

Sclence and Englneering Disclplinary Core Ideas  Cross Cutting Concepts
Practices

Pattems

E

q

et
S
[Anabyzing and Interpreting data >

e
Using mathematics and computational
thinking

faglanston 7

Sosle, propartion and quantity
Systome and ayatem models

Energy and matter flows, cycles and
conservation

Surusture end function

>

Engeging

w P

T
Oaiing ovauatngan |
communicatng nfornation

Explain:

The Kentucky Department of Education has developed a Science Instructional Resources
Consumer Guide to help decision-makers in Kentucky districts and schools select high-quality
science resources that meet the unique needs of students, educators, and families in their
communities. The guide outlines KDE’s Markers of High-Quality Science Instructional Resources,
which are interdependent and must all be represented in a resource for it to be considered high-
quality. We will focus on the first two markers: Three-dimensional science and investigating
phenomena.

We will divide into 2 groups:
e Group 1: Three-dimensional science
e Group 2: Investigating phenomena

Each group will read their assigned section (pages 5-6) of the guide. Afterward, one person from
each group will briefly share an overview of their marker and how the resource we've used in this
experience aligns with these KDE markers. You will have 5 minutes to read and discuss in your
groups.

Facilitator Note:

You may choose to divide the group into more than 2 groups based on the number of participants.

Slide 123

KDE’s Markers for High-Quality Science
Instructional Resources

~

The markers for higkjuality science resources
include: How did the

1. Three-Dimensional Science resource we

examined align
to the first two
KDE markers?

2. Investigating Phenomena
3. Defining and Solving Engineering Problems

4. Science for All: Access to Standards for All
Learners.

y
Science Instructional Resources i Eeguhkchfa{tTegt ﬁ
Consumer Guide
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Explain:
The EdReports and NextGenScience teams developed a resource called, Critical Features of

Instructional Materials Design for Today’s Science Standards, in collaboration to provide unified
guidance to the field. The quote on the screen from this document sums up our learning from
tonight and is clearly represented in the image of the puzzle on the screen. “When learning goals
closely match driving phenomena and problems, the entire learning sequence becomes more
engaging and authentic to students. No part of the learning seems like an isolated add-on.”

Slide 124
-

“When learning goals
closely match driving
phenomena and problems,
the entire learning
sequence becomes more
engaging and authentic to
students. No part of the
learning seems like an
isolated add-on.”

Citical Features of Instructional Materials
Design for Today's Science Standards
(nextgenscience.orq) pg 20

Explain:
As we have explored today, storylines around the anchoring phenomenon supports the classroom

community’s engagement in knowledge building, builds cohesion between the learning
experiences and the science ideas, connects one science idea to another science idea,
encourages engaging and authentic three-dimensional learning where students are working to
“figure out” and allows for transferable knowledge.

Slide 125

Session D: Shared Understandings

Storylines around the anchoring phenomenon...

* Supportsthe classroom community’s engagement in knowledge
building.

« Builds cohesion between the learning experiences and the science
ideas.

« Connectsone science idea to another science idea.

» Encouragesengaging and authentic three-dimensional learning where
students are working to “figure out.”

« Allowsfor transferable knowledge.

/ ‘ Kentucky Department of
itlepucaTion

Explain:
Take a moment and return to your meta moment at the beginning of this session to add to or

revise your thinking to the focus question in a different color.

Slide 126

After Completing Session D:
Meta Moment

Focus Question

Why is a storyline centered around an
anchoring phenomenon crucial for achieving
coherence from the students’ perspective?

/ ‘ Kentucky Department of
itlepucaTion
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Explain:
Our reflection tonight is what we call the triple track perspective. "A narrow mind cannot look at a

subject from various points of view." - George Eliot. This quote emphasizes the importance of
considering multiple perspectives to gain a broader understanding of a topic, suggesting that
limiting yourself to one viewpoint restricts your knowledge. Look at the storyline through three
different perspectives. What is the impact of the storyline in making sense of the anchoring
phenomenon from each perspective: the adult learner, teacher and student.

Facilitator Note:

Participants can capture their reflections in the participant packet. However, if you'd like to see
their responses, have them write each perspective on a separate sticky note and place the notes
in a three-column chart.

Slide 127

Session D Reflection

Take some time to record your thoughts from today’s session by responding
to the following prompt.

Triple Track Perspective:

Look at the storyline through three different lenses. What
is the impact of the storyline in making sense of the
anchoring phenomenon from each perspective?

Adult Learner Lens Teacher Lens Student Lens

S L

: 75 prac
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Explain:
To continue our implementation journey, we will complete the final Next Steps: Considerations for

Implementation. Return to edit your final vision statement with new information gained from this
session. This session focused on coherence from the students’ perspective. You've been
reviewing an upcoming unit you're preparing to teach, and now we want to ensure its coherence
from the students' perspective by building the story. You can apply the same process we used in
this session to your upcoming unit.

Slide 128

Session D Next Steps: Considerations for
Implementation

Vision Statement:

Return to your edit your final vision statement. Plan how you
are going to share this vision for science with colleagues,
parents and students in your community.

Storylining:

This session has been about coherence from the students’
perspective. To ensure coherence, build the story for your
upcoming unit of instruction. You may use the same process
found on slides 113-117.

/ ‘ Kentucky Department of
#epucaTiON
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Preparation for Session E

Focus Question: How might exploring and identifying local phenomena support both teachers and

students?

Agenda: 1.5 hours

Time Slides #'s Outline Materials Needed
5 minutes 129-130 Introduction e Agreements Poster
e Module Goals e Parking Lot Poster
e Focus Question e Participant Packet
20 minutes 131-138 Localizing Phenomena e Grade 4 Classroom Video
e Classroom Video e STEM Teaching Tool #57 How place-based science
e Reading education strategies can support equity for students,
e  Why Localization teacher, and communities
5 minutes 139-141 Kentucky Atlas of o Kentucky Atlas of Phenomena Website
Phenomenon
40 minutes 142-147 Build a phenomenon e Phone Phenomenon Slide Deck (Virtual) OR Phone
bundle Phenomenon Note Catcher (In-person)
e Appendix G: Crosscutting Concepts
e STEM Teaching Tool #41: Prompts for Integrating
Crosscutting Concepts
15 minutes 148-150 Reflection and Next e Share a Phenomena Bundle form
Steps
5 minutes 151 Feedback and Certificate o Kentucky Department of Education Professional Learning
Modules Form
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https://stemteachingtools.org/assets/landscapes/STEM-Teaching-Tool-57-Place-Based-Science-Education.pdf
https://stemteachingtools.org/assets/landscapes/STEM-Teaching-Tool-57-Place-Based-Science-Education.pdf
https://stemteachingtools.org/assets/landscapes/STEM-Teaching-Tool-57-Place-Based-Science-Education.pdf
https://kyscienceatlas.org/
https://kyscienceatlas.org/
https://www.nextgenscience.org/sites/default/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
https://stemteachingtools.org/brief/41
https://stemteachingtools.org/brief/41
https://docs.google.com/forms/d/1IpjaKHquqg30iJiY3L4bE8Wjd78jJQyPkL7DgFiS9cY/viewform?ts=660329be&edit_requested=true
https://forms.office.com/Pages/ResponsePage.aspx?id=H8Fgk-aQBketACX83J4u0R502Mh4cJZPnd5bIKZJykxUMlRYS09SNjNCOFpWNVVZWVpINUxYSUQyUy4u
https://forms.office.com/Pages/ResponsePage.aspx?id=H8Fgk-aQBketACX83J4u0R502Mh4cJZPnd5bIKZJykxUMlRYS09SNjNCOFpWNVVZWVpINUxYSUQyUy4u
https://forms.office.com/Pages/ResponsePage.aspx?id=H8Fgk-aQBketACX83J4u0R502Mh4cJZPnd5bIKZJykxUMlRYS09SNjNCOFpWNVVZWVpINUxYSUQyUy4u
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Session E: How might exploring and identifying local phenomena support both teachers and students?

Guidance

Accompanying Slide(s)

Explain:
We will now begin session E.

Facilitator Note:

The first 4 slides within this module will be used to begin each session. Slide 4 contains
bookmarks directly to the session needed. Ensure that all participants have their participant
packet. If they do not, provide them with one.

Slide 129

Kentucky Department of

#lEDUCATION

SESSION E

Explain:
Find your participant packet and let's take a meta moment to write our initial thoughts around our

focus question on the screen: How might exploring and identifying local phenomena support both
teachers and students? We will take 2 minutes to jot your initial ideas down.

Slide 130

Session E Meta Moment

Focus Question

How might exploring and identifying local
phenomena support both teachers and
students?

y ‘ Kentucky Department of
i#leEpuCcATION
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Explain:
In our first session together, we looked at a publication called Using Phenomena in NGSS-

Designed Lessons and Units to help us make the case for phenomenon-based instruction. From
that resource it stated, “Natural phenomena are observable events that occur in the universe and
that we can use our science knowledge to explain and predict. The goal of building knowledge in
science is to develop general ideas, based on evidence, that can explain and predict
phenomena.”

Microsoft Word - Using Phenomena in NGSS 090116.docx (stemteachingtools.org)

Slide 131

Natural Phenomena

“Natural phenomena are
observable events that occur in
the universe and that we can
use our science knowledge to
explain and predict. The goal of
building knowledge in science
is to develop general ideas,
based on evidence, that can
explain and predict
phenomena.”

Using Phenomena in NGSS

Explain:
As we begin to think about local phenomena tonight, what does local and making something local

mean to you? Please share your thoughts with the group.

Slide 132

Local
Phenomena

What does “local” and
“making something local”
mean to you?

Explain:
Let’s take a moment to observe a 4th-grade classroom as students and their teacher discuss local

phenomena.

While watching, reflect on the following questions:
e How are students engaging in discussions about local phenomena?
e How is the teacher facilitating and supporting these discussions?

There is space in your participant packet to record your thoughts.

Slide 133

Elementary Students’ Idea

As you listen to these elementary students
talk about local phenomena, consider the
following questions...

* How are students talking about local
phenomena in their classroom?

Grade 4 Classroom Video

* How is the teacher supporting their
discussion around local phenomena?

This video was collected by thePlacs Kentucky Department of

Place-Based Learning for Elementary y
le project, led jointly by BSCS Science Learning and the ﬂ‘i EDUCATION

cien
Maine Mathematics and Science Alliance.
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Facilitator Note:
Key ideas to listen for:

Students:
o Share personal experiences related to the phenomenon.
o Identify familiar places in their community that connect to the anchoring phenomenon.
e Provide reasoning for their science ideas and refer to prior class discussions.
o Decide where to place and record ideas based on their significance to the discussion.

Teacher:

o Gathers students in a circle with artifacts they can reference during the discussion.

e Acknowledges students’ observations and connections to science concepts.

e Collects and records students’ thoughts, emphasizing their relevance to real-world
experiences.

e Asks students if the phenomenon is significant to them, their community, or the world. The
teacher uses a quadrant chart to organize these ideas, recording them on sticky notes and
placing them in the appropriate section of the chart.

Grade 4 Classroom Video

Explain:
We will now quickly read STEM Teaching Tool #57. Take a moment to reflect on why it's

important for students to study locally relevant phenomena. Identify 1-2 key points you’d like to
share. Who would like to start?

Facilitator Note:
Listen for these key ideas:

o Studying locally relevant phenomena can foster agency, responsibility, accountability, and
relationships by developing a shared sense of place. Place-based science education is
inherently transdisciplinary and cross-cultural, encouraging the scientific communication
needed to address current and future challenges while involving stakeholders from diverse
backgrounds.

e Teachers should connect classroom and out-of-classroom science experiences to
students’ sense of place, cultural perspectives, and community strengths and challenges.

Slide 134

Localizing Phenomena (2)

STEM Teaching Tool #57 looks at how
place-based science education
strategies can support equity for
students, teachers and communities.
As you read consider...

Why should students study locally
relevant phenomena?

"1 Kentucky Department of
STEM Teaching Tool #57 #EDUCATION
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Explain:
Why Localization?

Identifying local phenomena related to the anchoring phenomenon...
+ helps to broaden the scope of what the class is really interested in figuring out.

* encourages a personal connection to the interests, identities and experiences of students.

* connects to the goals and needs of the community.

Slide 135

;kl \ 1’ Why Localization?
o“ ; t}'ﬁ‘ l Identifying local phenomena

related to the anchoring
< ;ﬁ': > phenomenon...
% B

* helps to broaden the scope of
what the class is really
interested in figuring out.

& 5
AUDS « encouragesa personal

“ . connection to the interests,
identities and experiences of

W ! w ' students.
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Explain:
How can we localize the phenomenon in our high-quality instructional resource (HQIR)?

One approach is to replace the anchoring phenomenon in your HQIR with a similar phenomenon
from your local area. For example, a teacher in central Kentucky using a high school OpenSciEd
unit on ecosystems and interactions reached out to a local nature preserve. The preserve is
helping her identify local phenomena that connect directly to the unit, which originally focused on
the Serengeti National Park.

Alternatively, encourage students to identify local phenomena related to the anchoring
phenomenon in your HQIR. For instance, in session B with the Earth’s Changing Surface unit, the
anchoring phenomenon focused on the Mississippi River Delta. Participants connected this
phenomenon to local or related phenomena.

Slide 136

How might we localize the phenomenon in our
high-quality instructional resource (HQIR)?

* Replace the anchoring phenomenon in your HQIR with a similar
phenomenon from your local area.

OR

» Encourage students to identify local phenomena related to the
anchoring phenomenon found in your HQIR.

,/ i Kentucky Department of
itlepucaTion
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Explain:
As we explore this resource, consider how you might incorporate connections to your local land
and community into your HQIR?

Facilitator Note:
This is a rhetorical question intended for reflection and does not require discussion. We will revisit
it later.

Slide 137

Using Local Phenomena in Your Area

How might you incorporate
connections to your local land and

community to your HQIR?

/ ‘ Kentucky Department of
itlepucaTion

Explain:

The Kentucky Atlas of Phenomena is a newly developed resource designed to help educators
incorporate connections to local land and community into their HQIR. This website supports
science teachers across Kentucky by providing insights into natural phenomena common to the
state and the disciplinary core ideas needed to explain them. Created by Kentucky educators for
Kentucky educators, it is a valuable tool for making science learning more locally relevant.

Slide 138

Localizing Phenomenon in Kentucky

The Kentucky Atlas of Phenomena (KAP)

was developed by Kentucky educators for
Kentucky educatorslt is a resource to support
science teachers throughout Kentucky to develop
their own understanding of various natural world
phenomena that are common to Kentucky and
the disciplinary core ideas (DCls) needed to
explain those phenomena.

/ Kentucky Department of
Kentucky Atlas of Phenomena (KAP) iMEDUCATION

Explain:
Let’s explore the website together. Take a moment to browse and capture your observations and
questions. Each phenomenon bundle includes the following key features:
e A picture or video of the phenomenon
e A description of the phenomenon
e lIts location or area in Kentucky
¢ An essential question and other related questions
e A crosscutting concept
e Two or three disciplinary core ideas
e The identified level of understanding
What do you notice? What do you wonder? Share your thoughts!

Slide 139

Kentucky Atlas of Phenomena (KAP)

» Each contribution to the atlas contains phenomena that has ties directly to
Kentucky.

» Included in each phenomenon bundle:
* Picture or video
+ Phenomenon description How does hanging upside down assist bats in flight?
« Location or area in Kentucky
« Essential question
« Other related questions
+ Crosscutting concept
+ 2 or 3 disciplinary core ideas

* Level of understanding @
/ ‘ Kentucky Department of
itlepucaTion
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Explain: Slide 140
Now that you have had the opportunity to explore the website, consider how the Kentucky Atlas of
Phenomena could help teachers strengthen connections to their local land and community. How KAP Reflection
might it build awareness and support the integration of locally relevant phenomena into

instruction? How could the Kentucky Atlas of
Phenomena (KAP) build
awareness about how teacher

could strengthen connections to
local land and community?

/‘ Kentucky Department of
itlepucaTion

Explain: Slide 141
We are going to start building additional bundle§ for the website and learn more about the Phone Phenomenon
process. In small groups of 2—3 participants, we’ll focus on Step 1: Explore and Observe. STEP 1: Explore and Observe
* In pairs, scrollthrough images on your
Here’s how: phone or social media account.
. . . . . A ict taken i
« Scroll through images on your phone or social media accounts. Share photos taken in Kentucky Share those with your partner
H H H and describe what the picture is.
Kentucky with your group and desE:rlbe what each picture shows. Use the Phone « Aftor oach person has shared a few, select
Phenomenon Note Catcher or slide deck to document your work. one picture that engages some wonderings
. . . d rt h L
o After everyone has shared a few photos, choose one picture that sparks curiosity and + Take some time to closely observeand
Wonderings for your group. share the selected picture. Kentucky Departrment of
iﬂEDUCATION

o Take time to closely observe the selected photo and record your observations in the last
column of the note catcher.

You'll have 10 minutes to complete this step, after which I'll provide further instructions.

Do you have any questions?

7
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Explain:
Science begins with a question about a phenomenon. So, what questions do you have about the
phenomenon in your photo?

Slide 142

“Science begins with
a question about a
phenomenon.”

8 A Framework for K-12
Science Education, p. 50

Explain:
Next, we’ll move to Step 2: Ask Questions. In your same groups:

1. Record any questions that come to mind, writing each question on a sticky note orin a
separate square.

2. Brainstorm together, building on each other’s ideas.

3. Organize the questions into related groups and give each group a title based on its
category.

You'll have 8 minutes to complete this portion. What questions do you have?

Slide 143
STEP 2: Ask Questions

» Record questions that come to mind. Place IMAGE SELECTED
each question on a separate post it note. TITLE TITLE
* Continue brainstorming questions buildingoff ? ?2-

'S TITLE
each other’s ideas. e

« Organizequestion into groups that relate to " 7
one another. : TITLE

« Title each group of questions. 2|2

1 E)

/‘ Kentucky Department of
itlepucaTion

Explain:
Now, you'll...

¢ identify the Crosscutting Concept (CCC) that aligns with each group of questions.
e record the crosscutting concepts on a sticky note or in the green squares on the slide and
place them next to the group of questions it aligns with.

For support with the crosscutting concepts, use Appendix G which provides detailed explanations
of each CCC.

You'll have 5 minutes to complete this task. What questions do you have?

Slide 144

Identify Cross Cutting Concepts
The Crosscutting Concepts (CCC) help students deepen the understanding of the Disciplinary
Core Ideas (DCI) and develop a coherent and scientifically based view of the world.

Identify a CCC that aligns to each group. Place them
on a green post it note beside each group.

* Patterns

IMAGE SELECTED

TITLE TITLE

» Cause and Effect 2@ 2 il

* Scale, Proportion and Quantity - TITLE

« Systems and System Models e = ?

. = 2 :
Energy and Matter e

* Structure and Function 212 2

« Stability and Change )2

=

For more information on the Crosscutting concept

/‘ Kentucky Department of
itlepucaTion

ts, see pages 1-11 of Appendix G
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Explain:
Now, we’ll complete Step 3: select, refine, and finalize the bundle.

o Choose a group of questions to build your bundle around.
Create an essential question that aligns with the crosscutting concept you identified.

o Record your essential question on your phone phenomenon note catcher or in the yellow
rectangle on your slide deck.

You may find STEM Teaching Tool 41: Prompts for Integrating Crosscutting Concepts
helpful as you refine your question.

Slide 145

STEP 3: Refine Your Question

« Select a group of questions to build a bundle TITLE
around.

« Refine the group of questions to develop an -
essential question that reflects the crosscutting
concept you identified. l

« Record your essential question with the lens of

the CCC selected.

For support integrating cross cutting concepts into questions see STEMTeachingTool 41 Prompts for Integrating.

A ‘ Kentucky Department of
MEDUCATION

Explain:
Once you've refined your question,

e review the Kentucky Academic Standards for Science to identify two to three
Disciplinary Core Ideas that help explain the question related to the phenomenon.

e record the Disciplinary Core Ideas in your phone phenomenon note catcher or in the
orange boxes on the slide.

e identify the level of the phenomenon (basic, intermediate, or advanced) in the gray box.

You will have about 10 minutes to complete this task. Once finished, you will have created your
first Kentucky phenomenon bundle, which we will consider for the website.

Slide 146

Finalize Bundle

Disclplinary Core Ideas TITLE

* Examine the Kentucky
Academic Standards for
Science, to identify two to three
Disciplinary Core Ideas needed
to help explain the question
around the phenomenon.

« Identify the level of this
phenomenon as basic,

intermediate or advanced.
A ‘ Kentucky Department of
i#leEpuCcATION

Explain:
As we return to our focus question for the night, take a moment to reflect on your initial thoughts

and capture anything you would like to add to your thinking. Would anyone like to share their
thoughts with the group?

Facilitator Note:
Allow a few to share.

Slide 147

After Completing Session E:
Meta Moment

Focus Question

How might exploring and identifying local
phenomena support both teachers and
students?

// i Kentucky Department of
MEDUCATION
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Explain:

As we look ahead, we invite you to share more bundles with us. The goal is to expand the
Kentucky Atlas of Phenomena with additional local science phenomena. The bundles created
during this session can be submitted for consideration as new additions to the ATLAS website
using the form on this slide. A QR code on the screen will take you to the submission form to
share your bundle with the Kentucky Department of Education science consultants.

If you're willing, we encourage you to collaborate with other teachers in your area to create new
bundles for potential inclusion in this resource.

Slide 148

Next Steps: Share more bundles with us!
The goal is to continue to grow the Kentucky Atlas of Phenomena site with
various local science phenomena. Complete the Share a Phenomena Bundle
form in its entirety to submit your bundle.
Step 1: Explore and observe.
Step 2: Ask questions, group questions, and identify
a CCC for each group of questions.
Step 3: Refine your question and finalize your
bundle.

Step 4: Share your bundle with us.

Kentucky Department of
EDUCATION
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Explain:

As we wrap up, let’s take a moment for a final reflection on our workshop. Imagine you're having a
brief conversation with a colleague or school administrator who asks about your recent
professional development. In 45-60 seconds, craft an elevator speech that highlights the key
insights and skills you gained from our sessions and how they will impact your teaching. Be
concise, specific, and enthusiastic. Focus on how these insights will transform your teaching
methods and engage your students more effectively. We will take 5 minutes to write your elevator
speech. After 5 minutes, we’ll offer a chance for a few of you to share. We encourage you to
share your elevator speech with your colleagues and administration.

Slide 149

inal Reflection

Imagine you're in a brief conversation
with a colleague or school administrator
who asks about your recent professional
development.

Create a brief, 45-60 second elevator
peech highlighting the most important
insights and skills you've gained from our

how they will impact your teaching.

Focus on being concise, specific, and

lenthusiastic. Highlight how these insights

will transform your teaching methods and
lengage your students more effectively.

Explain:
Thank you so much for completing this module provided by the Kentucky Department of
Education (KDE). Please use the link to obtain your certificate of completion.

Slide 150

Certificate of Completion
Thank you for completing this module provided by the KDE.
Please use the link below to obtain your certificate of completion.

Kentucky Department of Education Professional Learning Modules

& the Pl
policies. See 704 KAR 3:035 for more detalls.

/ ‘ Kentucky Department of
itlepucaTion
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