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Science Instruction for Students with ESN

* We want to hear from you!
* What are your initial reactions after watching the video?

nat stood out to you after the video?

W
« What questions do you have for us after watching the video?
W

nat do you want to get out of this session?




Science Instruction for Students with ESN

* Review exemplar lesson plan (physical science)

* Guiding questions

* How is this lesson plan similar to lesson plans you’ve created for
science”? How is it different?

« What do you like about this lesson plan? What are you unsure
about?
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The SE-SESE Project

« SE Science Education for Special Educators 5E-SESE Model

(SE-SESE)
* Why teach this way?

e Three constructs
 Multidimensional science standards

« Universal Design for Learning (UDL)
framework

« 5SE model of science instruction (inquiry)

K-12 Science Framework
e-Dimensional Standards
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Multidimensional Science

« Students with ESN are taught science incorporating same dimensions
as the K-12 Framework for Science Education and the NGSS
(https://www.nextgenscience.org/)

« Science and Engineering Practices
 Disciplinary Core ldeas

* Cross-Cutting Concepts



https://www.nextgenscience.org/

Physical Science Example
Grade 5

 Measure and compare weights of substances before and after heating,
cooling, or mixing substances to show that weight of matter is
conserved.

« SEP: Analyzing and Interpreting Data
 DCI: PS1.A - Structure and Properties of Matter
« CCC: Patterns




Multiple Access Points

Measure and compare weights of substances before and after
heating, cooling, or mixing substances to show that weight of
matter is conserved.

Compare the weight of an object before and after it changes from a
liquid to a solid and from a solid to a liquid.

Recognize the change in state from liquid to solid or from solid to liquid
of the same material.
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UDL Framework

Design learning opportunities that all
learners can access and meaningfully
participate In

Learner variability as the norm, not the

exception

Three principles

* multiple means of engagement

* multiple means of representation

* multiple means of action & expression

(CAST, 2018)

Access

Build

Internalize

Goal

The Universal Design for Learning Guidelines

Provide multiple means of

Engagement

Affective Networks
The “WHY" of Learning

Provide options for
Recruiting Interest »

« Optimize individual choice and autonomy (7:1)
« Optimize relevance, value, and authenticity 7.2)
« Minimize threats and distractions 3

Provide options for
Sustaining Effort & Persistence »

* Heighten salience of goals and objectives (1)

« Vary demands and resources to optimize challenge (2)
» Foster collaboration and community (8.3)

+ Increase mastery-oriented feedback (84)

Provide options for
Self Regulation »

+ Promote expectations and beliefs that
optimize motivation (91)
+ Fadlitate p l coping skills and jes (92)

+ Develop self-assessment and reflection (93)

Expert learners who are...

Provide multiple means of

Representation

Recognition Networks
The “WHAT" of Learning

Provide options for
Perception o

« Offer ways of customizing the display of information (1.1)
« Offer alternatives for auditory information 112)
« Offer alternatives for visual information 1.3

Provide options for
Language & Symbols

* Clarify vocabulary and symbols 2)

* Clarify syntax and structure 22)

* Support decoding of text, mathematical notation,
and symbols 23)

* Promote understanding across languages (2.4)

+ llustrate through multiple media 25)

Provide options for
Comprehension &

« Activate or supply background knowledge (.1)
+ Highlight patterns, critical features, big ideas,
and relationships (32)

« Guide processing and

« Maximize transfer and generalization (4)

CAST | until learning has nolimits

Provide multiple means of

Action & Expression

Strategic Networks S~
The "HOW" of Learning Y

Provide options for
Physical Action «

« Vary the methods for response and navigation (.1
» Optimize access to tools and assistive technologles (42)

Provide options for
Expression & Communication o

* Use multiple media for communication (5.1)

* Use multiple tools for construction and composition (5:2)

» Build fluencies with graduated levels of support for
practice and performance (53)

Provide options for
Executive Functions &

« Guide appropriate goal-setting (6.)

« Support planning and strategy development (62)

» Facilitate managing information and resources (3)
« Enh: pacity for monitoring (64)

Purposeful & Motivated Resourceful & Knowledgeable Strategic & Goal-Directed

udlguidelines.cast.org | © CAST, Inc. 2018 | Suggested Citation: CAST (2018). Universal design for learning guidelines version 2.2 [graphic organizer]. Wakefield, MA: Author
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https://udlguidelines.cast.org/

Examples of UDL Guidelines

Engagement

« Optimize choice and

autonomy

Heighten goal
salience

Develop
self-assessment and
reflection

Representation

« Provide options for
auditory, visual
perception

» Clarify vocabulary

 Provide background
knowledge

Action and Expression

« Guide planning,

strategy
development

« Provide access to

tools, assistive
technology
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5E Inquiry Cycle

S5E Model for Science Instruction (Bybee et al., 2006)

Five Es = five steps in inquiry-based science teaching
 Engage
« Explore
« Explain
« Elaborate

 Evaluate
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5E Inquiry Cycle

 Engage: Through discussion, students access prior knowledge and
make predictions.

« Explore: The students investigate their predictions.

« Explain: The teacher explains and students synthesize info and/or
observations in the previous phases and apply new knowledge.

- Elaborate: The student applies the concept to another phenomenon.

« Evaluate: The students demonstrate what they learned.
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5E-SESE Lesson Plan

« SE lesson planning model supports science instructional decision-making
of what and how to teach

* Includes 3-dimensional science standards, UDL principles and guidelines,
and the five phases of the 5E inquiry cycle
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5E-SESE Lesson Plan

« Let's walk through the physical science lesson plan:

« Multidimensional science standards
 How to choose a phenomenon
 How UDL is intentionally considered

 Teacher and student actions at each 5E phase
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Activity: Lesson Plan Puzzle

* Mr. Erwin: 5th grade teacher in an inclusive classroom.
« No training in science instruction for students with extensive support needs
* Wants to make sure Keith, as student with ESN, can access general
education curriculum

« Keith: a student with multiple disabilities
 intellectual disability
* visual impairment
 limited use of hands

Need to plan a life science lesson!
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Activity: Lesson Plan Puzzle

« Reassemble lesson plan with your small group.

1. Lesson Plan
Activity/Lesson Title: Plant Growth Conditions

EE.5.L57-1: Matter and Plant Growth Support an argument that plants get the
materials they need for growth chiefly from air and water

Teacher: Ben Grade Level: Elementary
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Activity: Lesson Plan Puzzle

Construct a C-E-R about your understanding:
| think all students can learn inquiry science.

| think this because and

 The reason | believe this is | presumed all students are competent
and capable of learning about the world around them.




Whole Group Wrap-Up

« Session Recap

* Reuvisit learning goals and questions from the beginning of the session.
« What are your biggest takeaways?

« What is one idea you learned that you are interested in trying?

e 5E-SESE in this session
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Whole Group Wrap-Up

« Thank you for attending!

« Use the first QR code to access the lesson plan. Use the
second QR code to access the module.

* For more information on this project:
 S5E-SESE website

Module

The research reported here was supported by the Institute of Education Sciences, U.S. Department of Education, through Grant R324A180202 to
University of Kansas. The opinions expressed are those of the authors and do not represent views of the Institute or the U.S. Department of
Education.
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https://5eproject.atlas4learning.org/resources
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