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Design Principles

Phenomenon-Based Learning, Three Dimensional Design, and 5E Model

● Align with:

○ State science and English language arts standards

○ District’s scope and sequence

● Utilize:

○ Phenomenon-based learning

■ Students learn by investigating natural events or occurrences

■ As a basis for teaching, CSEL Science uses events or occurrences that are: real,
relatable, observable, and/or local.

○ Three-dimensional design

■ Disciplinary core ideas:

● Big ideas or key concepts in science that students need to know

■ Engagement in scientific practices:

● Doing things that scientists do, like developing models and analyzing
data

■ Cross-cutting concepts:

● Ideas that apply to many different areas of science that help students
connect what they learn in one area of science to another

○ 5E model for teaching science

■ The 5E model is a teaching framework designed to promote active learning
and help students build a deeper understanding of science concepts.

■ The five stages are:

● Engage: Teachers capture students' interest by asking a question,
presenting a problem, or showing something intriguing

● Explore: Students actively investigate the topic through hands-on
activities

● Explain: Students discuss their findings; the teacher helps explain the
scientific concept behind what they’ve discovered

● Elaborate: Students apply what they’ve learned to new situations or
challenges

● Evaluate: Students and teachers assess what has been learned
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Design Principles: Examples

Each session starts with an activity
called “Set the Context,” which provides
or activates essential background
knowledge.

● In this session, students develop
a food web model for the
Chesapeake Bay.

● This activity provides essential
background knowledge about
what the Chesapeake Bay is,
where it is located, and what kind
of water body it is.

Phenomenon:

Students investigate a local ecosystem,
learn about the organisms that live
there, and create a food web model.

5E Alignment:

Engage - The teacher captures students'
interest by showing a labeled
illustration and asking students to work
with a partner to answer questions
about the illustration.
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Students become familiar with
organisms in the Chesapeake Bay and
sort them according to their role in the
ecosystem.

● The teacher reads text about 12
organisms in the Chesapeake Bay.

● Students sort the organisms into
categories (producers,
consumers, and decomposers).

5E Alignment:

Explore - Students investigate the topic
through hands-on activities
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Students use the feeding relationships
to “solve the puzzle” and develop a food
web model of the Chesapeake Bay.

Three Dimensional Design:

● Disciplinary core idea - Students
engage in activities that help
them diagram and analyze the
flow of energy through a real
ecosystem

● Scientific practice - Develop
models to represent systems

● Cross-cutting concept - The total
energy in a system does not
change, but can be transferred
between objects in a system

5E Alignment:

Explore - Students investigate the topic
through hands-on activities

4



Students answer questions using their
food web model.

● Some questions ask students to
find concrete information in their
food web model.

● Other questions require
higher-order thinking.

5E Alignment:

Explain - Students explain the science
concepts they explored in the previous
phase and demonstrate their
understanding of discipline-specific
vocabulary
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Students apply what they learned to
Guam’s ecosystem by analyzing part of
the food web before and after an
invasive species was introduced.

● The overarching phenomenon for
the unit is the impact of an
invasive snake species on the
island of Guam.

● Other questions require
higher-order thinking.

● Students connect and apply what
they learned while developing and
analyzing their local food web
model to the ecosystem in Guam.

5E Alignment:

Elaborate - Students apply what they’ve
learned to new situations or challenges
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Linguistic and Visual Supports

Previewing Key Science Academic Vocabulary with Picture Cards

Prior to each session, teachers preview key academic vocabulary that appears in the session using slides.
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Defining Vocabulary in Context and in the Margins, Interactive Questioning and Labeled Visuals
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Differentiation

Differentiated Support for Responding

Group 1

Sentence stems and sentence frames to support students in
answering questions.

Group 2

No sentence stems or sentence frames
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Providing Home Language Support (Example 1)

Bilingual unit glossaries translate target words and definitions into a student’s home language. Students can click on the speaker
button to hear the word and definition read aloud.
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Providing Home Language Support (Example 2)

Summaries of core content and associated questions in students' home languages. Text and questions are presented side-by-side
in English and the student’s home language.
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Providing Extension Activities

Extension activities are available for students who complete classwork early. Teachers have offered extension activities as extra
credit opportunities or homework assignments. Teachers have chosen to implement some extensions as a class, time permitting.

Shorter extensions like crossword puzzles, word searches, and
Blooket question sets can be used to fill shorter gaps of time.

More elaborate extensions are included at the end of most
sessions. These extensions relate to and extend student
learning from the session.
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Review andAssessment

Review Games

Board games are used to review unit vocabulary in small groups.

Example Game Board:

Example Game Cards:

Jeopardy to review key science concepts as a class with
students working in teams
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Exit Tickets

There is an exit ticket at the end of each session.
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Quizzes

There is a quiz after each chunk of content in a unit. For example, there is a quiz after the two sessions focused on food chains, food
webs, and energy pyramids.

Quizzes include multiple choice questions related to unit content, science concepts, and vocabulary. Quizzes may also include:
matching activities, labeling activities, and/or interpreting data and diagrams
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