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Designed for NGSS: Program Rubric
Analyze Evidence
Directions

1. Review the Designed for NGSS: Program Rubric.
2. Review the teacher materials and/or student materials to assess the strength of each element.
3. Record strengths and limitations for each component based on your evidence. Cite specific examples.

PROGRESSIONS OF LEARNING. Within a program, learning experiences are more likely to help students Strong Adequate Weak

develop a greater sophistication of understanding of the elements of SEPs, CCCs, and DCls when teacher
materials:
e make it clear how each of the three dimensions builds logically and progressively over the course of
the program and make clear how:
e students engage in the science and engineering practices with increasing grade-level appropriate
complexity over the course of the program.
e students utilize the crosscutting concepts with increasing grade-level appropriate complexity over the
course of the program.
e students engage in grade level/band appropriate disciplinary core ideas

ANERNENA NN

e provide a rationale for a logical sequence and treatment of ETS and NoS.
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Twig Science teacher materials show great strengths in making it clear how the dimensions build logically and progressively over the program.

Evidence

Progression Across the Program

The Twig Science Program Guide (provided online and at the front of every Teacher Edition) outlines
the instructional design of the program and how all the components work together to support students
to use the three dimensions to make sense of phenomena and solve problems.

The K-6 NGSS Alignment and Progression Guide details how the three dimensions build logically and
progressively over the program.

The NGSS Framework Alignment (front cover of every Teacher Edition) sets out the logical sequence
for the Performance Expectations (PEs) across the Twig Science K-6 modules, and shows where they
are addressed in each grade. It illustrates how the 29 modules align directly to the NGSS Topic
Arrangements.

NGSS Framework Alignment
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It shows how each module targets a bundle of PEs from different disciplines, including engineering..
This interdisciplinary approach to learning, supports students to make connections between Life,
Physical, Earth and Space Science, and Engineering, and reflects how scientists and engineers work
in the real world, as opposed to working in a single discipline.

The Performance Expectation Progressions table, included in the K-6 NGSS Alignment and
Progression Guide and in the relevant Teacher Edition (back cover), are module specific. They tell the
story of how students have used, and will use, the module-relevant three dimensions with increasing
complexity across the program.

For example, the Performance Expectation Progressions table for Grade 3 Module 1 identifies that,
before this module, students have investigated:
e Push and pull forces in Kindergarten Module 2 (Marble Run Engineers), covering K-PS2-1, and

K-PS2-2.
e Engineering tasks in Grade 1 Module 3 (Shadow Town), covering SEP-3. g Sl o con
e Practices in Grade 2 Module 2 (Master of Materials), covering K-2-ETS1-1, K-2-ETS1-2,

K-2-ETS1-3.

Grade 4 Module 4 Performance Expectation

In later grades, students will encounter: .
Progressions table

e The relationship between energy and forces when objects collide in Grade 4 Module 4 (PS3.C).
e Planning and carrying out fair tests where variables are controlled in Grade 5 Module 1
(3-5-ETS1-1).

Progression Across the Grade

K-6 NGSS Alignment and Progression Guide includes the Scope and Sequence tables for K-6. A grade-specific Scope and Sequence is included in the
front cover of each Teacher Edition.

The Scope and Sequence tables clearly identify the sequence of the modules in every grade, as well as the Module Phenomenon or Investigative Problem
the students are figuring out, and the storyline, which puts the learning journey into a captivating context. The PEs that each module addresses are also
identified, as are the sequence of the three dimensions that are addressed over the course of the grade.
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Progression Across a Module

In every module, students follow a sequence of Driving Questions (DQs) designed to progressively
build their skills and scientifically accurate understandings. The flow of SEPs, CCCs, and DCls across
the DQs follow a logical sequence supporting students to gain expertise of the practices and
concepts they need to address the Module Phenomenon/ Investigative Problem.

The Module Contents in every Teacher Edition provides an overview of the module conceptual flow
and details the sequence of the PEs addressed.

For example, in Grade 4 Module 4 the Module Investigative Problem is: How can we reduce the Grade 4 Module 4 Module Contents
damage caused by earthquakes?

Students tackle the problem in stages, by following a sequence of six DQs:

e DQ1I1: How are waves involved in earthquakes?
DQ?2: How can patterns help us predict where earthquakes and volcanoes will occur?
DQ3: How can building materials and shapes affect the severity of earthquake damage?
DQ4: How can our understanding of earthquakes and materials help us build safer buildings?
DQ5: What can we learn from engineers that will help us revise our designs?
DQ6: How can we redesign our buildings to make them safer during earthquakes?

Flow of DCls

e DQ1: Students explore natural hazards (PS4-1), properties of waves (ESS3.B), and define and develop engineering engineering solutions (ETS1.A
and ETS1.B).

DQ2: Students investigate plate tectonics (ESS2.B).

DQ3: Students define, develop, and optimize engineering solutions (ETS1.A, ETS1.B, and ETS1.C).

DQ4: Students build on the engineering DCls (ETS1.A, ETS1.B, and ETS1.C) and revisit natural hazards (ESS3.B).

DQb5: Students revisit natural hazards (ESS3.B) and design solutions (ETS1.B).

DQ6: Students revisit natural hazards (ESS3.B) and define, develop, and optimize engineering solutions(ETS1.A, ETS1.B, and ETS1.C).

Flow of SEPs and CCCs

DQ1: Students ask questions and define problems (SEP-1), use models (SEP-2), and apply the concept of patterns (CCC 1).

DQ2: Students analyze data (SEP-4) and use patterns (CCC-1).

DQ3: Students ask questions and define problems (SEP-1), construct explanations and design solutions (SEP-6), analyze and interpret data
(SEP-4), and explore the influence of science, technology and engineering on society and the natural worlds.

DQ4: students gain further experience of asking questions and defining problems, constructing explanations and designing solutions, analyzing
and interpreting data (SEPs1 and 6)), apply the concept of cause and effect and exploring the influence of science, technology and engineering on
society and the natural worlds (CCC 2).
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e DQ5: Students construct explanations and designing solutions (SEP-6), apply the concept of cause and effect (CCC-2), and explore the influence
of science, technology and engineering on society and the natural worlds.

e DQG6: Students consolidate asking questions and defining problems (SEP-1), constructing explanations and designing solutions (SEP-6), analyzing
and interpreting data (SEP-4), applying cause and effect (CCC-2), and exploring the influence of science, technology and engineering on society
and the natural worlds.

e By the end of DQ6, students have figured out the answer to the Module Investigative Problem. They understand that earthquake damage can be
reduced by not building on active fault lines, where possible, and/or by using a variety engineering solutions that allow buildings to withstand the
shaking caused by the energy of seismic waves.

Progression Across a Driving Question
@]

verview: Full Course

More detail on how the sequence of ideas and practices flow across each DQ is provided in every Driving Quesion L T
Driving Question Overview which provides a short summary of the three dimensional activities in
each lesson.

For example, in Grade 4 Module 4:

In DQ1, students explore the question: How are waves involved in earthquakes? Over five lessons,
students are first introduced to the phenomena of natural hazards (ESS3.B), before carrying out
investigations—both physical and digital—to model waves (SEP-2), and understand the properties of
waves and how they transfer energy (PS4.A). They interrogate texts, watch videos, and apply the
Crosscutting Concepts of cause and effect (CCC-2) and energy and matter (CCC-5) to figure out the
answer to the DQ—seismic waves cause earthquakes, and larger waves, which transfer more energy,
cause earthquakes of greater magnitude and the potential to cause more destruction.

ELABORATE | EXPLAIN

EVALUATE

Progression Across a Lesson

The five-part Twig Science lesson structure has been designed to support students to develop their o i i
metacognitive abilities on a daily basis: Driving Question Overview

e Spark: An engaging “hook” activity, which motivates students for the investigations ahead.

e Investigate: Students think like scientists and design like engineers, through hands-on, digital,
video, and informational text Investigations.

e Report: Students articulate what they've learned today, citing evidence and their use of the three
dimensions.

e Connect: Students make connections to the DQs and Module Phenomenon/Investigative Problem,
while building knowledge of CCCs and SEPs.

e Reflect: Students use different means to think about what they have learned so far and how they
can use their new understandings to better figure out phenomena/problems.
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Each Lesson Overview includes the lesson’s targeted standards, the 3-D Learning Objectives, and
the sequence of learning, which is displayed in a simple graphic organizer with a suggested pacing
guide to help teachers plan. For example, in Grade 4 Module 4 (Grade 4 Module 4 DQ2L1 Overview
TE p. 48), students will:

e Investigate patterns in the locations of earthquakes, volcanoes, and mountain ranges using an
interactive map.

e Report their observations and discuss these with the class.

e Connect what they have learned to the PE 4-ESS2-2.

e Reflect on how knowing where earthquakes occur will help them answer the Module
Investigative Problem.

Back to the Drawing Board
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Grade 4 Module 4 DQ2L1 Overview TE p. 48

Twig Science teacher materials show great strengths in getting students to engage in the science and engineering practices with increasing

grade-level appropriate complexity over the course of the program.

Evidence

Students use the SEPs with increasing grade-level appropriate complexity over the course of the
program. The progression for how students apply the SEPs in Twig Science directly aligns with the
NGSS Framework expectations for grade bands K-2, 3-5, and 6-8. Details of the progression for how
SEPs are applied are found in the digital Guide to SEPs and CCCs. This guide contains a short summary
of each SEP and why it's important. The progression of the SEPs through each grade band is
discussed, with grade-specific contextual examples.

For example, pages 17-22 detail (with specific contextual examples) how students use Planning and
Carrying Out Investigations (SEP-3 ) with increasingly complexity across the program. In addition to
supporting teachers in the implementation of the SEPs, the digital guide provides some top tips for
improving teaching of each SEP.

Guide to
Science and Engineering Practices

and Crosscutting Concepts

@9
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NEXT GEN

Guide to SEPs and CCCs
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Twig Science teacher materials show great strengths in supporting students to utilize the crosscutting concepts with increasing grade-level

appropriate complexity over the course of the program.

Evidence

Students use the CCCs with increasing grade-level appropriate complexity over the course of the
program. The progression for how students apply the CCCs in Twig Science directly aligns with the
NGSS Framework expectations for grade bands K-2, 3-5, and 6-8. Details of the progression for how
CCCs are applied are found in the digital Guide to SEPs and CCCs. This guide contains a short
summary of each CCC and why it's important. The progression of the CCCs through each grade band
is discussed, with grade-specific contextual examples.

For example, pages 79-83 detail (with specific contextual examples) how students use Stability and
Change (CCC-7) with increasingly complexity across the program. In addition to supporting teachers in
the implementation of the CCCs, the digital guide provides some top tips for improving teaching of
each CCC.

Guide to SEPs and CCCs

Twig Science teacher materials show great strengths at supporting students to engage in grade level/band appropriate disciplinary core ideas.

Evidence

Twig Science has been developed to directly align to the NGSS Framework, and spiral students’
progression at understanding the DCls, as mapped out in the Framework. The progression of the
DCls across the Twig Science Program is shown clearly at a program level in the NGSS Framework
Alignment table, at a grade level in the Grade Scope and Sequence, and at a module level in the
Module Contents and Lesson Overviews.

To drive student engagement and motivation for exploring the DCls, every module has a storyline
that puts the science content and phenomena and problems in authentic, grade-relevant contexts.
These storylines are presented to the students at the start of each module through a movie-style
Trailer video. For example, students in Grade 1 explore Electromagnetic Radiation (PS4.B) and the
phenomena of light, reflection, and shadows to figure out a solution for a town in Norway that
experiences darkness for 6 months of the year—the so-called Shadow Town. Students in Grade 6
Module 3 explore the DCls of Inheritance and Variation of Traits (LS3.A and LS3.B) and Growth and
Development of Organisms (LS1.B), and explore the phenomena of extinct species in The Red List,
where they have to develop a conservation plan for an endangered species of their choice.

The Ultimate Playground @
Module Contents

s o

Module Contents
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Back to the Drawing Board
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Lesson Overview

Twig Science teacher materials show great strengths in providing a rationale for a logical sequence and treatment of ETS and NoS

Evidence

The K-6 NGSS Alignment and Progression Guide shows where ETS is fully integrated into each module and how it progresses across the K-6
program, rather than being an add on. The engineering design process, the skills of defining problems and designing solutions, and connections to the
NoS are logically and imaginatively woven into the science and narrative storyline of each module.

For example, in Grade 1 Module 1:

e Students create a plant museum using SEPs, CCCs, DCls, ETS and NoS to figure out the Module Phenomenon: How are all plants alike and how
are they different? Through a series of hands-on and data investigations, and nature explorations (outdoors and growing plants from seed in
the classroom), students gain understanding of the different plant parts, as well as their shapes and functions. At the same time, students
develop valuable skills in making observations and comparisons, and identifying patterns.

e Students investigate what plants need and how a plant’s parts help it to grow and survive. They go on to explore the many methods that plants use

to distribute seeds away from the parent plant. Students work in teams to tackle their first Engineering Design Challenge: to design and build seeds
for dispersal by the wind. They test and present the results of their design, before adding a Seeds Room to the Museum of Leafology.

e Students then observe the seedlings they planted, as well as plants in nature, and record similarities and differences. They also investigate the
clever strategies plants use to get what they need, including the defences that some plants use. After observing and discussing existing inventions
that were inspired by plants, students tackle their second Engineering Design Challenge: to design, build, and present their own plant-inspired
solution to a human problem.



https://review.twigscience.com/asset/perma1961/
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e Atthe end of the module, students invite other classes and their own families to visit the museum, in order to demonstrate their learning. This is
followed by a celebratory plant parts salad—using plants that they grew themselves!

Likewise, in Grade 4 Module 4, students integrate the use of ETS and NoS to solve the Module Investigative Problem: How can we reduce the damage
caused by earthquakes?

e Students start by modeling the phenomena of waves and gain understanding of how waves are involved in earthquakes.

e Then, using an interactive map, students make sense of why earthquakes appear in patterns along plate boundaries, and how those patterns
help earthquake engineers plan how and where to build. Students are assessed on their ability to analyze data in maps, identify the Earth's
features, and identify patterns where earthquakes occur.

e Through a series of investigations, students build understanding of how the shape, structure, and properties of materials affect a building’s ability
to withstand forces. They apply this knowledge to the engineering design process to design, build, and test their first earthquake-resistant
structures. Students continue to make observations and obtain information from physical models, informational texts, and videos that showcase
real-world engineering solutions that inform their design revisions.

e In the final presentation of their engineering designs, students explain how decisions about building characteristics, such as materials’ flexibility,
shape, and symmetry, address the Module Investigative Problem. Students are assessed on their ability to evaluate multiple design solutions for
make buildings more earthquake-resistant, and ensuring the solutions meet the design criteria and constraints.

Throughout all module teachers are prompted to raise visibility of the use of ETS and NoS. For example, I —

in Grade 4 Module 4 (G4M4DQ1L3 Connect TE p.26), support is given to connect the learning activity to e S i e g e
travel through the Earth. In earthquakes, the amplitude of the wave depends on the

ETS intensity of the shaking, which is just like the amount of energy transferred to the

rope. In both earthquakes and ropes, the distance between any two waves depends
on how quickly the movement repeats.

Display the Waves Summary visual to

‘Waves Summary visual

Twig Science integrates stunning videos as part of its instructional design. These video bring ETS and | et A
ie cause-and-effect relationships
NosS to life for students, having them make the connection to what they are learning in the real world. e e
They also prive a wide range of positive role models for scientists and engineers working across a e
range of fields. T R
« Crash scene investigators, and
energy transfer between objects
. . . . (Module 1, Driving Question 3)
In Grade 4 Module 4, the LAX Engineer video (DQ4L2) relates earthquake engineering to a real world e Yesemiie Volen and sl e erem o e ey
example, while the Edison video (DQ4L4) gives context to the idea that failure can be a positive i M ek
o wave examples.
learning experience. Failure and persistence in finding a solution is also portrayed in positive light in , ,
R . R . Connect Today's Learning to the Nature of Science
Grade 1 Module 2, when students watch the Trial and Error-Lion Lights video and meet the young Rermind students thot scientific findings ore based on recognizing patterns. They
. . . . . . . saw patterns in the waves based on their arm movements. Scientists also use tools
engineer Richard Turere who solved the problem of lions eating his village's livestock. tolfmale e asliremefts; = stidsr= did foday

Grade 4 Module 4 DQ1L3 Connect TE p.26.
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In addition, every module is complemented with a magazine-style leveled reader (available in four
levels, plus Spanish) that provides additional exposure to relevant phenomena/problems, as well as
interviews with scientists and engineers from diverse backgrounds. Packed with stunning images,
cartoons, and jokes, they are designed to appeal to students from a diverse range of learning
abilities.

Guided
Reading ATOS

T N
AN T

Chapter 1 often takes a look at the historical accumulation of knowledge that led has led to our

present understanding of the module phenomenca.
Chapter 2 features interviews with many positive role models in the field of science and engineering, Shake, Rattle, and Roll (Grade 4 Module 4
and is designed to cultivate interest in STEM careers for all students. Leveled Reader)

Chapter 3 always connects the ideas explored in the reader's back to a context that is relevant for
the students, again help them make the connection to NoS.

For example, the Leveled Reader for Grade 4 Module 4, Shake, Rattle, explores what different
cultures used to think caused earthquakes, features an interview with a young female volcanologist,
and investigates the cost of earthquake proofing our cities.

Twig Science teacher materials make clear how the PEs are addressed in the program.

Evidence

The K-6 NGSS Alignment table clearly identifies where each PE is addressed in each grade. The Module Contents clearly identifies where and how
each PE is addressed in each module. The Module Assessment Overview clearly identifies where and how the PEs are assessed in each module.

UNIT-TO-UNIT COHERENCE. Units across a program demonstrate coherence when student materials:

Strong Adequate Weak

e are designed with an appropriate sequence and development of DCls, CCCs, and SEPs to support students in /
demonstrating learning across a program as they figure out phenomena/problems.

e make explicit connections from one unit to the next across the three dimensions to connect prior ‘/
learning, current learning, and future learning as they figure out phenomena/problems.

e support students in making connections across units and disciplines by helping student negotiate more /
sophisticated understandings and abilities.

Twig Science demonstrate strengths at unit-to unit coherence as student materials are designed with an appropriate sequence and development of
DCls, CCCs, and SEPs to support students in demonstrating learning across a program as they figure out phenomena/problems.
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Evidence

The K-6 NGSS Alignment and Progression Guide shows the sequence of DCls, CCCs, and SEPs that
the students use across the program and how they spiral in complexity.

For example, Kindergarten Module 1 uses the three dimensions to explore the phenomenon of
different plants and animals living in different place. Students investigate how living things get the
things they to survive from their environments. That concept is also explored in greater depth in Grade
2 Module 4, where students use the dimensions with more sophistication to make sense of the
phenomenon of the interdependence of living things in an environment. Later, in Grade 5 Module 2,
students use the three dimensions to explore food webs and the phenomenon of energy and matter
moving through an ecosystem. Finally, in Grade 6 Module 3, students use their growing mastery of the
three dimensions to further expand their exploration of these concepts when investigating how the
environment and genetics can affect living things.

- PROGRESSION -

it

KINDERGARTEN

mm il SRADES

at how
environmental conditions

air and water) and
to affect plant growth.

(from the Sun) int

odel e
rdependence o
g plants and their

They explore how changes
to.an ecosystem affect all
the org;

" ecosystem and alter the

Kindergarten Module 1 Performance
Expectation Progressions table

The Twig Science Scope and Sequences, available in the K-6 NGSS Alignment and Progression Guide,
and in the front cover of each Teacher Edition, show the sequence of SEPs, CCCs, and DCls that the

students use across the grade. They make it clear to see where new dimensions are introduced and
where they are revisited.

For example, in Grade 4:
e Module 1: Students explore what happens to energy when objects collide.

e Module 2: Students revisit the concept of energy, and investigate energy sources and the energy
needs of the United States.

e Module 4: Students investigate the phenomena of waves and how earthquakes transfer energy
to the ground as waves.

e Module 5: Students build on their knowledge of waves and energy transfers, and solve the
engineering design problem of building a long-distance communication device.

twigScience|NexTcen_Grade 4 Scope and Sequence

Grade 4 Scope and Sequence

10
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Twig Science demonstrates strengths at unit-to unit coherence as the materials make explicit connections from one unit to the next across the
three dimensions to connect prior learning, current learning, and future learning as they figure out phenomena/problems.

Evidence Chart SEP-8—Obtaining, Evaluating, Science Tool.
and Communicating Information clence Toots
. . * Plan and carry ou
At the start of each grade, the class creates its own Science Tools poster. It starts off as a blank Remind students that today they have successfully investigations
. evaluated information, a practice of good « Construct explanations
piece of paper, and the class gradually adds the SEPs that they use to make sense of phenomena scientists. Draw students' attention to the Science | + Develop and use models
and solve problems. They also refer back to it when they revisit a SEP. By the time the class has fools poster and add "Evaluate information. : D
completed the last module in the grade, students will have used the SEPs explicitly many times. This S ity ence
P P - . . computational thinking
metacognitive activity helps students to build a growing awareness of their use and mastery of these + Ack questions
. . . . . . . * Evaluate information
practices. It also helps them make explicit connections to their prior and future learning. For example:
° !‘n Grade 3 M"odule 1, st“udent_s reV|s_|t II_)eS|9n solutions (S“EP-_G), and add ,I}/Iake models, _ Grade 4 Module 4 DQ2L2 TE p.62
Use models” (SEP-2), “Plan investigations” (SEP-3), and “Define problems” (SEP-1) to their
poster.

e In Grade 4 Module 4, students revisit “Develop and use models” (SEP-2), and add “Evaluate
information” (SEP-8), “Analyze and interpret data” (SEP-4), and “Define problems”(SEP-1) to
their poster. In DQ2L3 Connect TE p. 70, students further add “Analyze data” to their Science
Tools Poster.

Teachers are prompted when to add a SEP to the Science Tools Poster, and are reminded of the
context for when the students previously used a SEP and where they will go on to use the SEP. For
example, Grade 4 Module DQ2L4 Connect TE p. 78, the teacher is prompted to add “Define
problems” to their poster and to let students know that, in future lessons, they will both define and
solve problems.
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As students take notes in their Twig Book, they are supported to make explicit connections to the
relevant SEPs, which are labeled in blue text before the student question/prompt.

Stay on Track!

Challenge
Communicate Information

@)

Hands"

Write about a ride that uses pushes and pulls @
timate Playgroun:

POSrTOT PTG TTEATeT Lion of the swing.

Word Wall

« direction
« force

O wmAssETE

Use Modelsf Color the hammer

" Draw arrows to show
the pushes and pulls that cause
it to move.

Word Wall
« gravity

Driving Question 1 | Lesson 4 @)

Grade 3 Module 1 DQ1L4 TB p. 22
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Twig Science demonstrate strengths at unit-to unit coherence as the materials support students in making connections across units and disciplines

by helping student negotiate more sophisticated understandings and abilities.

Evidence

Teachers using Twig Science are supported at the point of use in each lesson to raise the visibility of
student thinking, making the connection for where their prior knowledge and growing mastery of the
three dimensions across all disciplines (both within the module and in previous modules and grades)
is helping them to make sense of the module phenomena and problems. This point of connection is
often made in the Connect section of the lesson.

Connect © omn

Connect Today's Learning to the Driving Question

Have teams observe their Ecosystem Models. Ask them to draw and label their
models with matter and nutrient arrows on page 111. They should also record their
observations on page 112 in their Twig Books.

« Based on what you've learned about ecosystems, what's happening in your
Ecosystem Model?

Prompt students to discuss in [ Twig Book, p.111
pairs, using their knowledge
of the cycling of matter and
observations of the Ecosystem
Model to support their ideas.

Circulate without interrupting
and listen as students discuss.

Grade 5 Module 2 DQ5L4 Connect p. 183

For example, in Grade 5 Module 2:

e Throughout the module students are consistently supported to revise their claims and relate their
new understandings to answering the DQs and solving the Module Phenomenon (How do matter
and energy move through an ecosystem?)

e Students engage with a Prior-Knowledge Read-Aloud about animals, plants, and matter (DQ1L1
TE p. 8).

Review Prior Knowledge Eating to Live Prior-Knowledge Read-Aloud

Remind students that they are
beginning a new module.

Explain that you will read aloud an
article that covers some of the ideas
students have learned about plants
and animals in kindergarten through
Grade 4. Remind students that
considering what they already know
about a topic can help prepare them
to learn more about it.

Read the Eating to Live Prior-Knowledge Read-Aloud.

Prompt students to reflect on the reading.
* What do both plants and animals need to survive?
* What are some ways that plants and animals get what they need to survive?

Grade 5 Module 2 DQ1L1 Spark TE p. 8

13



‘twig Science

Students observe a series of slides from Yellowstone, activating their prior knowledge of the
national park, its features, and some of the organisms that live there (DQ1L1 TE p. 9).

Introduce the Activity

Today, students will examine 9 slides that show
different areas in Yellowstone National Park
and then record their observations in their Twig
Books. Explain that you will share some facts
about each slide.

O Make Ecological Observations

Display the Yellowstone National Park Slideshow
visual, one slide at a time. Have students examine
and discuss the living and non-living things in
each slide, and take a few minutes to record their
observations on page 3 in their Twig Books
« Slide 1: The Grand Prismatic Spring
Largest hot spring in the United States.
< Since much of Yellowstone is on top of a huge
volcano, underground magma heats the water
in the spring to 70°C (158°F)
Water is not boiling but is too hot for humans
or other mammails to touch or drink.

] Twig ook, p3

Slideshow: Intreduction to Yellowstone

Make Observations - Loox at the images from around Yellowstone and racord the

Iving and noniving things thot you see. What do you notice?

Side | Living Things Non-Lving Things
Lots of trees and people i poo O unker b rocy round
() ot ooy bu red by the Water
Lot of trees and grass. | A big rock it water shooting out
(2) of # a geugser)
People behind a fence and. | Pooks of waer and rocky ground.
O isohirees surrounded by a fence
erass, trees, ond Sowers | A poolof woter
O andicaves on top of water
A beaver, S, herd of oter and rocks
O bion, and gross.
@ == 2oy cifs and a wotertall
Deer by a.river; grass, and. | Two riers and snouy mountains
@ irees
@ feruthiersa s mctas
herd o bison, and grass
Tree Senvces, bukdings, and
@ Teesgus 5
<oy ilside

Grade 5 Module 2 DQ1L1 Investigation TE p. 9
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Students are prompted to think back of their use of Scale, Proportion, and Quantity (CCC-3) in
Grade 5 Module 1, where they investigated where plants get their matter from (DQ1L2 TE p. 19).
Students review all the evidence they have gathered throughout the DQ2 and use it to construct
scientific explanations (DQ2L6 TE p. 78, TB pp. 35-36).

Write Supporting Evidence

Ask students to independently write their scientific explanations on page 36 in their
Twig Books. Encourage students to write in pencil so they can make revisions, as
needed. Remind them to explain how the evidence supports their claim. They must
provide their reasoning and include a conclusion that sums up their findings.

Stronger and Clearer Each Time (Language Routine)

Once their explanations have been drafted, have students work together to give
and receive feedback. First, they will share with their current partners and then
they will refine their work and share with two other partners in succession. Explain
that during this process, they should be referring to the rubric on page 35 in

their Twig Books.

1. Partner 1 tells their ideas while Partner 2 listens. Partner 2 asks questions and
tries to get more detail, clarifications, and input from Partner 1. Give pairs 30-45
seconds for this step. Give Partner 1 time to revise.

. Partner 2 tells their ideas while Partner 1 listens. Partner 1 asks questions and

should try to get more details, clarifications, and input from Partner 2. Give pairs

30-45 seconds for this step. Give Partner 2 time to revise.

Students switch to a new partner. They follow the same process as in steps 1 and

2, but use what they heard from their first partner to strengthen what they share

with their new partner (e.g., add more detail and be clearer).

Grade 5 Module 2 DQ2L6 Investigation TE p. 78

N

w

ng an Explanation

Scientific Explanation
Make a Claim « What do animals need in order to grow and heal?

In the box below, write a claim that answers the question.

Obtain Information « Record 3 pieces of evidence that you will use to support your
explanation. Include facts and details. In the left column, record the source of the
evidence (where you got it.) In the right column, record the evidence.

Source ‘ Evidence

EBN www twigscience.com

Grade 5 Module 2 DQ2L6 TB pp. 35-36
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Students are reminded of when they used Cause and Effect (CCC-2) in Grade 5 Module 1 while
investigating what happens when certain substances are mixed. Students review the science
tools they've used and add “Ask questions” to the Science Tools poster (DQ3L1 TE p. 97).

Connect © s

Connect Today’s Learning to CCC-2—Cause and Effect Challenge
Remind students that they investigated the causes and effects associated with
mixing certain substances in Module 1. Review that an effect is something that
happened while a cause is what made it happen.

In pairs, have students examine their data and make a cause-and-effect statement
about their investigation results.

Write some sentence frames on the board if needed:
. might be caused by .
« The plant not growing at all might be caused by the fact it didn't have any water.
happened, the effect was
* When we put our experimental plant in the closet to keep the sunlight out, the
effect was that it did not grow.

Grade 5 Module 2 DQ3L1 Connect TE p. 97

Students complete a diagnostic pre-assessment (Pre-Exploration) to elicit awareness of their
prior knowledge and misconceptions of dead matter and decomposition (DQ4L4 TB p. 88).

L]

Pre-Expl on

&

Check the sentence that explains what is happening in the images. @
© The leaf matter is disappearing on its own because it is dead.
 Decomposers are breaking the dead leaf matter down.

* Matter is disappearing.

Think about the pebbles in your Ecosystem Model.

Check the option that best describes them.
* Living
* Non-living
* Dead

© Non-living and dead

; D Driving Question 4 | Lesson 4 JES

Grade 5 Module 2 DQ4L4 TB p. 88
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Following a collaborative language routine, students revise their explanations about how matter
moves through an ecosystem (DQ5L4 TE p. 182/TB p. 110).

Stronger and Clearer Each Time (Language Routine)

Use successive pair-shares for students to refine and strengthen their arguments.
Students should write their argument, and then successively meet with two
partners who will ask questions aloud to try and get more detail as follows.

They should then share the argument with their partner. As students take turns
sharing their arguments, ask the listening partner to use the rubrics to identify
whether the argument could be strengthened. Tell them to pay close attention to
the claim, evidence, reasoning, and conclusion they provide. Briefly review the four
discussion prompts that you recorded on the board during the Lesson Preparation.
This exercise will help students clarify where they might need to strengthen

their arguments.

Allow time for students to make revisions based on peer feedback.

[ Twig Book, p.110

Argue from Evidence - Write a scientific argument. Remember

to state your claim. Use reasoning to explain how the evidence

supports your claim.

What Happens to Matter in an Ecosystem?

Madter cycles through an ecosystem. | know this because matter
moves through the $ood web as one organism eads the next. fn
animol eats o plant, and. that animal gets matter $rom the plant. 9(
Then, a.carmivore eods that animal and gets matter $rom the onimal.

When plants and animals die, or leave waste, the motter from
their bodies or waste gets broken down by decomposers like
bacteria. The decomposers leave nudrients $rom the dead matter
in the soil. Plants use these nutrients as they make their own
$ood $rom air and wader.

This is a.cycle. An onimal Wil ea the plont and then ancther animal
wil eat the animal. Madter continues to eycle through the ecosystem.

Grade 5 Module 2 DQ5L4 Investigate TE p. 182

A fﬁw
Argue from Evidence « Write a scientific argument. Remember @
to state your claim. Use reasoning to explain how the evidence

A\H"
supports your claim

What Happens to Matter in an Ecosystem?

Driving Question 5 | Lesson 4 JEEU]

Grade 5 Module 2 DQ5L4 TB p. 110
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Students reflect on their new understandings and ideas about ecosystems, comparing and
contrasting the Yellowstone ecosystem with other ecosystems they've studied in science class
(DQ6L2 TE p. 208/TB p. 132).

6 i

Compare and Contrast » Hor

like other systems that you have studied? How are they different?

The ecosystems of Yellowstone are like the other we

gether
and non-Iiving #hings, but body systems only include Iving parts.

What other ecosysters would you be interested in learning about?

1 would like o learn more about the rain forest ecosystem,
because i has o many animals and plants that ivein it. | bet
s $ood web would be Feally big, | would also like o learn about
what other animals live in the Arctic besides polor bears.

—- )

Compare and Contrast  How are the ecosystems of Yellowstone
like other systems that you have studied? How are they different?

What other ecosystems would you be interested in learning about?

L Y

Reflect on the Module

Have students respond to the prompts on
pages 131-132 in their Twig Books.
Congratulate students on their work as
ecologists investigating the flow of matter
and energy through the Yellowstone National
Park ecosystem.

Grade 5 Module 2 DQ6L2 Reflect TE p. 208

C

Driving Question 6 | Lesson 2 @&

Grade 5 Module 2 DQ6L2 TB p. 132
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PROGRAM ASSESSMENT SYSTEM. Over the course of the program, teacher materials will

‘twig Science

Strong Adequate Weak

demonstrate a system of assessments that

e coordinates the variety of ways student learning is monitored to provide information to students and
teachers regarding student progress for all three dimensions of the standards and toward proficiency at
the identified grade level/band
performance expectations.

e includes support for teachers and other leaders to make program level decisions based on unit, interim,
and/or year-long summative assessment data

e is driven by an assessment framework and provides a structured conceptual map of student learning along
with details of
how achievement of the outcomes can be measured.

Strengths

The Twig Science system of assessments demonstrates strengths by coordinating the variety of ways student learning is monitored to provide

information to students and teachers regarding student progress for all three dimensions of the standards
identified grade level/band performance expectations.

and toward proficiency at the

Evidence

The Twig Science Assessment System has been developed in partnership with Stanford University’s SCALE
team. It is designed to provide a three-dimensional assessment system that allows teachers to evaluate
student attainment of the three dimensions and PEs of the NGSS.

The assessment strategies measure students’ knowledge and ability. They favor Performance Tasks over
rote memorization and include a rich variety of measures, such as written assignments, collaborative
engineering design challenges, and oral presentations. There are also lots of informal ways to quickly
evaluate student progress.

Pre-Explorations (Diagnostic Pre-Assessment)

Near the start of each module, students complete a Pre-Exploration (Diagnostic Pre-Assessment).
Pre-Explorations enable teachers to identify student prior knowledge of the three dimensions as well as any
misconceptions students may hold.

Progress Trackers are provided to support teachers as they track how students address their misconceptions
and demonstrate their growing mastery of the three dimensions and PEs targeted in each module. Guidance
is also given in the Teacher Edition for how to tailor instruction for students whose misconceptions persist, or
who need extra scaffold to reach the required grade proficiency of the standards.

SCRHLE

Stanford Center for Assessment, Learning, & Equity

Reflect

<0 Pre-Exploration
Have students complete the Forces Pre-Exploration
on page 39 of their Twig Books,

Pre-Explorations
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Additional Pre-Explorations are integrated at strategic points throughout the module where they add most
value. For example, in Grade 4 Module 4, students complete a Pre-Exploration in DQ1L1 Reflect TB p. 19
and DQ3L1 Reflect TE p. 103.

Small earthquakes happen every day.

disappear.

Earthquakes are equally ikely to happen anywhere on Eor

0 O 0oooo

Construct an Explanati
inwhen and where earthay

Reflect © :m

Pre-Exploration
Ask students to complete the Earthquake Safety
Pre-Exploration on page 51 n their Twig Books

Use the Pre-Exploration

et
S ey i
e

g b
e s

Orving Question 3 Lesson 1 (3)

Grade 4 Module 4 DQ3L1 Reflect TE p.
103

Formative Assessments (Informal Assessment)

Ongoing Formative Assessments, sometimes referred to as Informal Assessments, are woven into each
lesson. These are quick ways to gauge student understanding, allowing teachers to tailor their instruction
accordingly. They include a wide variety of formats with clear expectations that allow students to
demonstrate their understanding of the learning goals in multiple ways. They include class discussions,
constructed responses (written and drawn), self and peer assessment, and teacher observations.

Formative Assessment

Have students respond to the picture of a three-way tug-of-war on page 41 of their
Twig Books.

i Reflect L @
Maka Predictions )

* Draw or write

what you predict will
happen if each player
pulls at the same
time with the same
amount of force.

needed to moke the forces unbalanced and cause motion.

Formative Assessments
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Summative Assessments

Summative Performance Tasks are rich and highly engaging activities designed to motivate students to
demonstrate their mastery of the expected grade-level proficiency for the PEs. Leveled rubrics are provided
from Grade 2 onwards to support teachers to grade attainment level of students of all abilities (Emerging,
Developing, Proficient, and Advanced), and student versions of the rubrics give students a clear
understanding of what success looks like.

Rubric 1: Use Rubric 1 to evaluate student responses for Questions 1 and 2

Emerging

| Developing | Proficient ’ Advanced

ILCS: Students will identify and evaluate multiple solutions for reducing impacts of natural hazards on humans,
in terms of meeting design criteria and constraints.

Grade 6 Module 3 DQ5 Benchmark
Assessment Teacher Rubric TE p. 176

PE ccc DoK
wsisis cccrcasematres (2

ILCS: Student explains how other factors, like environment, affect plant growth and uses
evidence to support their explanations.

Alignment to PE Dimensions Assessed

SCIENCE AND
ENGINEERING
PRACTICES

LSLB Growth and Gen
PRSI Development of Organisms  growth of the adult plant.
‘CORE IDEAS
ccc2c e
CROSSCUTTING caus elationships in systems ct
CONCEPTS 7

Grade 6 Module 3 DQ5 Benchmark
Assessment Standards
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Modules in Grades 3-6 include SCALE Benchmark Assessments, which assess students’ ability to apply the
knowledge and skills gained throughout the module to new contexts. This gives students exposure to the

types of assessment items they will face in the state test. Leveled rubrics support easy grading with sample
student answers provided in the form of “Look Fors.” Student versions of these rubrics are available without

the “Look Fors.”

Rubric 1: Use Rubric 1 o evaluate student responses for Questions 1 and 2.

Advanced

Emerging | Developing | Proficient

QO @~ @

ILCS: Students will dentify and evaluate multiple solutions for reducing impacts of natural hazards on humans,
in terms of meeting design criteria and constraints.

Grade 6 Module 3 DQ5 Benchmark
Assessment Teacher Rubric TE p. 176
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Grades 3-6 also include 3-D Multiple Choice Assessments, which quickly assess student understanding of a
range of dimensions covered in the module. An extended section (Part C) has been designed to stretch GATE
students.

Grading the Assessment

The answer key for the print assessment can be accessed by going to “Student View" and
selecting "Show Answers."

Next Generation Science Standards

These tables list the relevant Next Generation Science Standards and Depth of Knowledge
(DoK) levels in the assessment. The highlighted standards show the main focus of each

question.
Part A
Item PE SEP. pcl ccc Dok
1 MS-153-2 SEP-7 LSLB ccca 1
2 MS-153-2 SEP-7 LSLB ccca 1
3 Ms-LS1-4 SEP-7 LSLB ccca 1
4 | Ms-151-4 SEP-7 LSLB ccca 1
5 | MS-151-4 SEP-7 LSLB ccca 1
6 Ms-151-4 SEP-7 LSLB ccca 1
7 MS-151-4 SEP-7 LS1B ccca 1
8 MS-151-4 SEP-7 LS1B ccca 1
9 MS-153-2 SEP-7 LS1B ccc6 1
10 MS-153-2 SEP-7 Ls18 ccc 1

Grade 6 Module 3 Multiple Choice
Assessment Grading DOK and
Standards

Part A: True or False Questions

Select True or False for each statement.

Trve  False

1 it y Is and not in plants. .
2 Allplants need bees for pollination. .
3 All small animals lay eggs and all large animals gi .
4 Wasps can pollinate plants. °
5 Some animals use mating ituals to attract mates. °
6 Animals use instinct to carry out mating rituals. °
7 Onlyland animals can give birth. °
8  All animals that live in water lay eggs. [
9 Some animals can regrow lost limbs. °
10 Some organisms can reproduce by splitting in half. °

Grade 6 Module 3 Multiple Choice
Assessment Answer Guide
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The Twig Science system of assessments demonstrates strengths at including support for teachers and other leaders to make program level

decisions based on unit, interim, and/or year-long summative assessment data

The assessment items in the Pre-explorations, Performance Tasks, Benchmark Assessments, and Multiple
Choice Assessments are tied to specific dimensions and/or PEs. The data generated by this system of
assessments can then provide a picture of student and class progression across a module, grade, or, over
time, the full K-6 program.

Teachers have the choice to administer the assessments digitally or in print. Student data is generated
automatically if administered digitally, but teachers can still input scores manually if they prefer students to
take the printed assessment.

As students revisit the dimensions and PEs several times across a grade, the Twig Science Assessment
System can provide a picture of student progressions across the module and grade. It will be clear which
students are tracking at the expected grade level (Proficient), which need extra support (Emerging and
Developing), and which are performing at an advanced level (Advanced).

‘twig'Science
i > @ tovasepene > @ W

Dashboard  Lesson Explorer  Standards Exglorer  Program Support

Earthquake Solutions

:::::::

Twig Science Assessment System

The Twig Science system of assessments demonstrate strengths at being driven by an assessment framework that provides a structured conceptual

map of student learning along with details of how achievement of the outcomes can be measured.

Evidence
Grade Level

The K-6 NGSS Alignment table details the conceptual flow of student learning across Twig Science. It's
clear to see where each of the NGSS PEs are addressed. The grade-level Assessment Overview provides
details on where each PEs is assessed, along with details of how outcomes can be measured.

Module Level

A more detailed map of the assessment opportunities (both formal and informal) of all dimensions in each
module are provided in the Module Assessment Overviews. All assessments in Twig Science are tied to
specific learning goals, with tools provided for how to measure student success.

e Student performance at the Pre-Explorations is measured using the Progress Tracker. Formative
Assessments (Informal Assessments) are measured using a variety of means. This could be a show
of hands, a class discussion, or student answers in their Twig Books. A version of the Twig Book
with sample answers is provided to support teachers to know what success looks like. Reduxes of
the student answers are also included at point of use in the Teacher Editions.

e Student performance at the PEs are assessed in the Summative Performance Tasks and Benchmark
Assessments are measured using rubrics.

e Multiple Choice Assessments are machine-scored or by using answer grids if administered in print.

Progress Tracker: Earthquake Safety

Progress Tracker
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Designed for the NGSS: Foundations

High Quality
5

Medium Quality
3

twig'Science

Low Quality
1

PROGRESSIONS OF LEARNING. Within a program, learning experiences are more
likely to help students develop a greater sophistication of understanding of the
elements of SEPs, CCCs, and DCls when teacher materials:
e make it clear how each of the three dimensions builds logically and
progressively over the course of the program and make clear how:
e students engage in the science and engineering practices with increasing
grade-level appropriate complexity over the course of the program.
e students utilize the crosscutting concepts with increasing grade-level
appropriate complexity over the course of the program.
e students engage in grade level/band appropriate disciplinary core ideas
e Teacher materials make clear how the performance expectations are
addressed in the program.
e provide a rationale for a logical sequence and treatment of ETS and NoS.

Materials enact
progressions of
learning that have
all or most of the
quality
characteristics

Materials enact
progressions of
learning that have
some of the quality
characteristics

Materials enact
progressions of
learning that have
none or few of the
quality
characteristics

UNIT-TO-UNIT COHERENCE. Units across a program demonstrate coherence

when student materials:

e are designed with an appropriate sequence and development of DCls, CCCs,
and SEPs to support students in demonstrating learning across a program as
they figure out phenomena/problems.

e make explicit connections from one unit to the next across the three dimensions
to connect prior learning, current learning, and future learning as they figure out
phenomena/problems.

e support students in making connections across units and disciplines by
helping student negotiate more sophisticated understandings and abilities.

The materials
consistently justify
sequencing and
demonstrate strong
unit-to-unit
coherence for
developing
competence in three
dimensions.

The materials
occasionally justify
sequencing and
sometimes
demonstrate strong
unit-to-unit
coherence for
developing
competence in
three dimensions.

The materials never
justify sequencing
and rarely
demonstrate
unit-to-unit
coherence for
developing
competence in
three dimensions.

PROGRAM ASSESSMENT SYSTEM. Over the course of the program, teacher materials

demonstrate a system of assessments that

e coordinates the variety of ways student learning is monitored to provide
information to students and teachers regarding student progress for all three
dimensions of the standards and toward proficiency at the identified grade
level/band performance expectations.

e includes support for teachers and other leaders to make program level decisions
based on unit, interim, and/or year-long summative assessment data.

e is driven by an assessment framework and provides a structured conceptual
map of student learning along with details of how achievement of the outcomes
can be measured.

The materials use
a program-level
assessment
system that has all
or most of the
quality
characteristics

The materials use
a program-level
assessment
system that has
some of the quality
characteristics

The materials use
a program-level
assessment
system that has
few or none of the
quality
characteristics
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PROGRESSIONS OF LEARNING

The materials are High Quality 5

Materials enact progressions of learning that have all or most of the quality characteristics

Evidence
Progression Across the Program

The Twig Science Program Guide (provided online and at the front of every Teacher Edition) outlines the
instructional design of the program and how all the components work together to support students to
use the three dimensions to make sense of phenomena and solve problems.

The K-6 NGSS Alignment and Progression Guide details how the three dimensions build logically and
progressively over the program.

The NGSS Framework Alignment (front cover of every Teacher Edition) sets out the logical sequence for
the PEs across the Twig Science K-6 modules, and shows where they are addressed in each grade.

The Performance Expectation Progressions table, included in the K-6 NGSS Alignment and Progression
Guide and in the relevant Teacher Edition (back cover), are module specific. They tell the story of how
students have used, and will use, the module-relevant three dimensions with increasing complexity
across the program. For example, the Performance Expectation Progressions table for Grade 3 Module 1.

K-6 NGSS Alignment
and Progressions

‘twig Science
! NEXT GEN

K=6 NGSS Alignment and Progression
Guide
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Progression Across the Grade

The Scope and Sequence tables clearly identify the sequence of the modules in every grade, as well as
the Module Phenomenon or Investigative Problem the students are figuring out, and the storyline, which
puts the learning journey into a captivating context. The PEs that each module addresses are also
identified, as are the sequence of the three dimensions that are addressed over the course of the grade.
(G3 Scope and Sequence)

Progression Across the Module

In every module, students follow a sequence of DQs designed to progressively build their skills and
scientifically accurate understandings. The flow of SEPs, CCCs, and DCls across the DQs follow a logical
sequence supporting students to gain expertise of the practices and concepts they need to address the
Module Phenomenon/ Investigative Problem.

The Module Contents in every Teacher Edition provides an overview of the module conceptual flow and
details the sequence of the PEs addressed. For example, Grade 4 Module 4.

Grade 3 Scope and Sequence

Progression Across a Driving Question

More detail on how the sequence of ideas and practices flow across each DQ is provided in every
Driving Question Overview which provides a short summary of the three dimensional activities in each
lesson. For example, Grade 4 Module 4.

Grade-Level Progressions of DCls, SEPs, and CCCs

Students use the SEPs and CCCs with increasing grade-level appropriate complexity over the course of
the program. The progression for how students apply the SEPs in Twig Science directly aligns with the
NGSS Framework expectations for grade bands K-2, 3-5, and 6-8. Details of the progression for how
SEPs are applied are found in the digital Guide to SEPs and CCCs. This guide contains a short summary
of each SEP and why it's important. The progression of the SEPs through each grade band is discussed,
with grade-specific contextual examples.

Twig Science has been developed to directly align to the NGSS Framework, and spiral students’
progression at understanding the DCls, as mapped out in the Framework. The progression of the DCls
across the Twig Science Program is shown clearly at a program level in the NGSS Framework
Alignment table, at a grade level in the Grade Scope and Sequence, and at a module level in the
Module Contents and Lesson Overviews.

To drive student engagement and motivation for exploring the DCls, every module has a storyline that
puts the science content and phenomena and problems in authentic, grade-relevant contexts. These

GRADE 4 o
. MODULE 4

EARTHQUAKE ENGINEERING

Performance Expectations: PS4-1 Develop a model of waves tc
tterns in t o gt

rms of amplitu h and that waves can ¢
move; 3-5-ET51-1 De le design problem refle

s investigate and model wave moti
ey e

mplitude, and wavelength.
. they explore ho ve obj

objects. Students then

Driving Question Overview
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storylines are presented to the students at the start of each module through a movie-style Trailer video.
For example, Grade 1 Module 3 Shadow Town.

Logical Sequence and Treatment of ETS and NoS

The K-6 NGSS Alignment and Progression Guide shows where ETS is fully integrated into each
module and how it progresses across the K-6 program, rather than being an add on. The engineering
design process, the skills of defining problems and designing solutions, and connections to the NoS
are logically and imaginatively woven into the science and narrative storyline of each module. For
example, Grade 1 Module 1.

Grade 1 Scope and Sequence

Grade 1 Scope and Sequence (TE Inside
Cover)

Throughout all module teachers are prompted to raise visibility of the use of ETS and NoS. For example,
in Grade 4 Module DQ1L3 Connect TE p. 26, support is given to connect the learning activity to ETS.

Twig Science integrates stunning videos as part of its instructional design. These video bring ETS and
NoS to life for students, having them make the connection to what they are learning in the real world.
They also prive a wide range of positive role models for scientists and engineers working across a range
of fields. For example, Grade 1 Module 2 Trial and Error-Lion Lights video.

In addition, every module is complemented with a magazine-style leveled reader (available in four levels,
plus Spanish) that provides additional exposure to relevant phenomena/problems, the nature of science,
and STEM careers.

How Are Performance Expectations Addressed?
The K-6 NGSS Alignment table clearly identifies where each PE is addressed in each grade..
The Module Contents clearly identifies where and how each PE is addressed in each module.

The Module Assessment Overview clearly identifies where and how the PEs are assessed in each
module. For example, the Grade 3 Module 1 Assessment Overview.

Connect Today's Learning to CCC-2—Cause and Effect

Explain that earthquakes also generate waves, either directly in water (causing a

tsunami or very large water wave), or through rocks, causing (seismic) waves to

travel through the Earth. In earthquakes, the amplitude of the wave depends on the
intensity of the shaking, which is just like the amount of energy transferred to the

rope. In both earthquakes and ropes, the distance between any two waves depends
on how quickly the movement repeats.

Display the Waves Summary visual to

summarize the activity.

Tie cause-and-effect relationships

between waves and the medium

(rope, water, the Earth) to other

instances students have seen of

cause and effect:

« Energy transfer between locations
(Module 1, Driving Question 1)

« Crash scene investigators, and
energy transfer between objects
(Module 1, Driving Question 3)

« Glaciers carving Yosemite Valley and other forces that create landscapes
(Module 3, Driving Question 4)

Optional: Make a cause and effect chart, adding the above examples in addition to
the wave examples.

Connect Today’s Learning to the Nature of Science

Remind students that scientific findings are based on recognizing patterns. They
saw patterns in the waves based on their arm movements. Scientists also use tools
to make measurements, as students did today.

Grade 4 Module DQ1L3 Connect TE p. 26
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UNIT-TO-UNIT COHERENCE

The materials are High Quality 5

The materials consistently justify sequencing and demonstrate strong unit-to-unit coherence for developing competence in three dimensions.

Evidence
Appropriate Sequence and Development of DCls, CCCs, and SEPs

The K-6 NGSS Alignment and Progression Guide shows the sequence of DCls, CCCs, and SEPs that the students use across the program and how
they spiral in complexity.

For example, Kindergarten Module 1 uses the three dimensions to explore the phenomenon of different plants and animals living in different place.
Students investigate how living things get the things they to survive from their environments. That concept is also explored in greater depth in Grade
2 Module 4, where students use the dimensions with more sophistication to make sense of the phenomenon of the interdependence of living things in
an environment. Later, in Grade 5 Module 2, students use the three dimensions to explore food webs and the phenomenon of energy and matter
moving through an ecosystem. Finally, in Grade 6 Module 3, students use their growing mastery of the three dimensions to further expand their
exploration of these concepts when investigating how the environment and genetics can affect living things.

The Twig Science Scope and Sequences, available in the K-6 NGSS Alignment and Progression Guide, o [
and in the front cover of each Teacher Edition, show the sequence of SEPs, CCCs, and DCls that the
students use across the grade. They make it clear to see where new dimensions are introduced and
where they are revisited.

For example, in Grade 4:

e Module 1: Students explore what happens to energy when objects collide.

e Module 2: Students revisit the concept of energy, and investigate energy sources and the energy
needs of the United States.

e Module 4: Students investigate the phenomena of waves and how earthquakes transfer energy to
the ground as waves.

e Module 5: Students build on their knowledge of waves and energy transfers, and solve the
engineering design problem of building a long-distance communication device.

Grade 4 Scope and Sequence (TE Inside
Cover)
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Explicit Connections from One Unit to the Next Across the Three Dimensions

At the start of each grade, the class creates its own Science Tools poster. It starts off as a blank piece
of paper, and the class gradually adds the SEPs that they use to make sense of phenomena and and
solve problems. They also refer back to it when they revisit a SEP. By the time the class has completed
the last module in the grade, students will have used the SEPs explicitly many times. This
metacognitive activity helps students to build a growing awareness of their use and mastery of these
practices. It also helps them make explicit connections to their prior and future learning. For example,
In Grade 4 Module 4, students revisit “Develop and use models” (SEP-2), and add “Evaluate
information” (SEP-8), “Analyze and interpret data” (SEP-4), and “Define problems”(SEP-1) to their
poster. In DQ2L3 Connect TE p. 70, students further add “Analyze data” to their Science Tools Poster.

As students take notes in their Twig Book, they are supported to make explicit connections to the
relevant SEPs, which are labeled in blue text before the student question/prompt.

Chart SEP 4—Analyzing and Interpreting Data
Explain that scientists make sense of the data
they collect by representing it in a table, graph,
math equation, or map. Just as students did today,
scientists look for patterns in data.

Science Tools

« Plan and carry out
investigations

« Construct explanations

+ Develop and use models

+ Communicate information

+ Design solutions

+ Obtain information

Draw students’ attention to the Science Tools
poster and add “Analyze and interpret data.” Ask
students why finding patterns might be useful for

scientists. Encourage all answers. b A
* Usemathand
computational thinking
+ Ask questions
+ Evalucte information
+ Analyze and
interpret data

Grade 4 Module 4 DQ2L3 Connect TE
p-70

Connections Across Units and Disciplines

Teachers using Twig Science are supported at the point of use in each lesson to raise the visibility of
student thinking, making the connection for where their prior knowledge and growing mastery of the
three dimensions across all disciplines (both within the module and in previous modules and grades) is
helping them to make sense of the module phenomena and problems. This point of connection is often
made in the Connect section of the lesson.

For example, in Grade 5 Module 2:

e Students engage with a Prior-Knowledge Read-Aloud about animals, plants, and matter (DQ1L1
TE p. 8).

Review Prior Knowledge

2] Eating to Live Prior-Knowledge Read-Aloud

Remind students that they are
beginning a new module

Explain that you will read aloud an
article that covers some of the ideas
students have learned about plants
and animals in ten through
Grade 4. Remind students that
considering what they already know
about a topic can help prepare them
to learn more about it.

Read the Eating to Live Prior-Knowledge Read-Aloud.
Prompt students to reflect on the reading

* What do both plants and animals need to survive?

* What are some ways that plants and animals get what they need to survive?

Grade 5 Module 2 DQ1L1 TE p. 8

e Students observe a series of slides from Yellowstone, activating their prior knowledge of the
national park, its features, and some of the organisms that live there (DQ1L1 TE p. 9).

e Students are prompted to think back of their use of Scale, Proportion, and Quantity (CCC-3) in
Grade 5 Module 1, where they investigated where plants get their matter from (DQ1L2 TE p. 19).

Introduce the Activity
Today, students will examine 9 sides
difre fon

that show Slideshow: Introduction to Yellowstone @
al Park

in their Twig
hat you will share some facts

ings
iater by ook oround,

Lots of trees and people R big podt o
ot ooy bk red by 0 water

Lot of iroes and grass. A big rock it ater shootieg out
of o geuser)

People berind. o fence and  Pooks of water and rocky ground.

ks f trees. surrounded by a fence

Display the Yellowstone.
visual, one slide at a time.

rass, trees, ond Souwers A poolof water
‘and leaves on top of water

8 beaver, feh, herd of wter and rocks
bison, and grass.
Lots of trees Rocky cifSs and a waterfal

i (15t
Water is not boiling but is too hot for humans

or other mammals to touch or drink. ‘Deer by a river, rass, and | T rvers and sy mountalns.
trees

A bear with bear cubs, 0. Snauy mountains
herd of bison, and grass.

o000 0000COCH

Trees growing ot ot e wooden Fences, bukdings, and snouw
Snouny hisde

Grade 5 Module 2 DQ1L1 TE p. 9
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Students review all the evidence they have gathered throughout the DQ2 and use it to construct
scientific explanations (DQ2L6 TE p. 78, TB pp. 35-36).

Write Supporting Evidence

Ask students to independently write their scientific explanations on page 36 in their
Twig Books. Encourage students to write in pencil so they can make revisions, as
needed. Remind them to explain how the evidence supports their claim. They must
provide their reasoning and include a conclusion that sums up their findings.

Stronger and Clearer Each Time (Language Routine)

Once their explanations have been drafted, have students work together to give
and receive feedback. First, they will share with their current partners and then
they will refine their work and share with two other partners in succession. Explain
that during this process, they should be referring to the rubric on page 35 in

their Twig Books.

1. Partner 1 tells their ideas while Partner 2 listens. Partner 2 asks questions and
tries to get more detail, clarifications, and input from Partner 1. Give pairs 30-45
seconds for this step. Give Partner 1 time to revise.

Partner 2 tells their ideas while Partner 1 listens. Partner 1 asks questions and
should try to get more details, clarifications, and input from Partner 2. Give pairs
30-45 seconds for this step. Give Partner 2 time to revise.

Students switch to a new partner. They follow the same process as in steps 1 and
2, but use what they heard from their first partner to strengthen what they share
with their new partner (e.g., add more detail and be clearer)

Grade 5 Module 2 DQ2L6 TE p. 78

@ Writing an Explanation

Scientific Explanation

Make a Claim + What do animals need in order to grow and heal?

In the box below, wite @ claim that answers the question.

Obtain Information  Record 3 pieces of evidence that you will use to support your
explanation. Include facts and details. In the left column, record the source of the
evidence (where you got it In the right column, record the evidence.

Source Evidence

Bl v wigscience.com

Grade 5 Module 2 DQ1L1 TB pp. 35-36
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Students are reminded of when they used Cause and Effect (CCC-2) in Grade 5 Module 1 while
investigating what happens when certain substances are mixed. Students review the science
tools they’'ve used and add “Ask questions” to the Science Tools poster (DQ3L1 TE p. 97).
Students complete a diagnostic pre-assessment (Pre-Exploration) to elicit awareness of their prior
knowledge and misconceptions of dead matter and decomposition (DQ4L4 TB p. 88).

Connect © sre

Connect Today’s Learning to CCC-2—Cause and Effect
Remind students that they investigated the causes and effects associated with
mixing certain substances in Module 1. Review that an effect is something that
happened while a cause is what made it happen.

In pairs, have students examine their data and make @ cause-and-effect statement

about their investigation results.

Write some sentence frames on the board if needed:

. might be caused by

« The plant not growing at all might be caused by the fact it didn't have any water.

* When happened, the effect was

* When we put our experimental plant in the closet to keep the sunlight out, the
effect was that it did not grow.

Grade 5 Module 2 DQ3L1 TE p. 97

i X

Check the sentence that explains what is happening in the images. @

« The leaf matter is disappearing on its own because it is dead. G

* Decomposers are breaking the dead leaf matter down. C] N 3’
VR — N
& &
Think about the pebbles in your Ecosystem Model. N\l
\ {
#%|  Check the option that best describes them. \¥b‘

© Living

* Dead

U
L4 ’ « Non-living O
U
O

* Non-iving and dead

ey DU
Grade 5 Module 2 DQ4L4 TB p. 88

Challenge
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Following a collaborative language routine, students revise their explanations about how matter
moves through an ecosystem (DQ5L4 TE p. 182/TB p. 110).

Stronger and Clearer Each Time (Language Routine)

Use successive pair-shares for students to refine and strengthen their arguments
Students should write their argument, and then successively meet with two
partners who will ask questions aloud to try and get more detail as follows.

They should then share the argument with their partner. As students take turns
sharing their arguments, ask the listening partner to use the rubrics to identify
whether the argument could be strengthened. Tell them to pay close attention to
the claim, evidence, reasoning, and conclusion they provide. Briefly review the four
discussion prompts that you recorded on the board during the Lesson Preparation.
This exercise will help students clarify where they might need to strengthen

their arguments.

Allow time for students to make revisions based on peer feedback.

Bl Twig Book, p.110

Argue from Evidence « Write a scientific argument. Remember @ Z@

to state your claim. Use reasoning to explain how the evidence
supports your claim.

What Happens to Matter in an Ecosystem?

matter eycles through an ecosystem. | know this because matter
moves through the food web as one organism eads the next. in
animol eods o plant, and that animol gets matter $rom the plant.
Then, acamivore eats thot animal and gets matter $rom the animal.
when plants and animals die, or leave waste, the matter $rom
+heir bodies or waste gets broken down by decomposers like
bacteria. The decomposers leave nuirients $rom the dead matter
in the soil. Plants use these nutrients as they make their own
$o0d from aiir and. water.

This is o eycle. An animal wil eot the plant and then another aninol
will eat the animal. Matter continues 1o cucle through the ecosystem.

Grade 5 Module 2 DQ5L4 TE p. 182

EEA L A
Argue from Evidence « Write a scientiic argument. Remember @ \“a

to state your claim. Use reasoning to explain how the evidence
supports your claim.

What Happens to Matter in an Ecosystem?

Driving Question s | Lesson 4 JRECY

Grade 5 Module 2 DQ5L4 TB p. 110
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Students reflect on their new understandings and ideas about ecosystems, comparing and

contrasting the Yellowstone ecosystem with other ecosystems they've studied in science class
(DQ6L2 TE p. 208/TB p. 132).

The ecosustems of vellustone are ke the other sustems we.

thot
up por
interoct usth each other. Ecosustems nclude g things thot
foiral® .

par nteract. For exarmple, the e
work together so that animals can see. ecosystems include iving
Lol g things Y sy Y ks

1 would ke 4o learm more abouk the rain Sorest ecosustem,
because i hos 50 many animals and ponts that Ive . 1 bet

What other animats e in the Arctic besides polr bears.

s e @) @

Grade 5 Module 2 DQ6L2 TE p. 208

Compare and Contrast « How are the ecosystems of Yellowstone @ @
ke other systems that you have studied? How are they dfferent?

What ather ecosystems would you be interested in learning about?

|

Grqde>5 Module 2 DQ6L2 TB p. 132

Drving Queston 6 | Lesson 2 @

Reflect on the Module

Have students respond to the prompts on
pages 131-132 in their Twig Books.
Congratulate students on their work as
ecologists investigating the flow of matter
and energy through the Yellowstone National
Park ecosystem.
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PROGRAM ASSESSMENT SYSTEM

The materials are High Quality 5

The materials use a program-level assessment system that has all or most of the quality characteristics

Evidence

The Twig Science Assessment System has been developed in partnership with Stanford University’s
SCALE team. It is designed to provide a three-dimensional assessment system that allows teachers to
evaluate student attainment of the three dimensions and PEs of the NGSS.

The assessment strategies measure students’ knowledge and ability. They favor Performance Tasks over
rote memorization and include a rich variety of measures, such as written assignments, collaborative
engineering design challenges, and oral presentations. There are also lots of informal ways to quickly
evaluate student progress.

SCRHLE

Stanford Center for Assessment, Learning, & Equity

For example, near the start of each module, students complete a Pre-Exploration (Diagnostic
Pre-Assessment). Pre-Explorations enable teachers to identify student prior knowledge of the three
dimensions as well as any misconceptions students may hold.

Progress Trackers are provided to support teachers as they track how students address their
misconceptions and demonstrate their growing mastery of the three dimensions and PEs targeted in
each module. Guidance is also given in the Teacher Edition for how to tailor instruction for students
whose misconceptions persist, or who need extra scaffold to reach the required grade proficiency of the
standards. For example, Grade 4 Module 4 (DQ3L1 Reflect TE p. 103).

Ongoing Formative Assessments, sometimes referred to as Informal Assessments, are woven into each
lesson. These are quick ways to gauge student understanding, allowing teachers to tailor their instruction
accordingly. They include a wide variety of formats with clear expectations that allow students to
demonstrate their understanding of the learning goals in multiple ways.

Summative Performance Tasks are rich and highly engaging activities designed to motivate students to
demonstrate their mastery of the expected grade-level proficiency for the PEs. Rubrics support easy
grading.

uuuuu 03| Lesson ()

Grade 4 Module 4 DQ3L1 Reflect TE p.
103
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Modules in Grades 3-6 include SCALE Benchmark Assessments, which assess students’ ability to apply
the knowledge and skills gained throughout the module to new contexts. Leveled rubrics support easy
grading with sample student answers provided in the form of “Look Fors.”

Grades 3-6 also include 3-D Multiple Choice Assessments, which quickly assess student understanding
of a range of dimensions covered in the module. An extended section (Part C) has been designed to
stretch GATE students.

Support for Teachers to Make Program Level Decisions

The assessment items in the Pre-Explorations, Performance Tasks, Benchmark Assessments, and
Multiple Choice Assessments are tied to specific dimensions and/or PEs. The data generated by this
system of assessments can then provide a picture of student and class progression across a module,
grade, or, over time, the full K-6 program.

CWIESCIENCE ousbors  Lesson o Standards Eorer Program eppon
it > @ Ermastrmrre > @) e

Earthquake Solutions © cosscossven

Grade 4 Module 4 Earthquake Solutions
Benchmark Assessment

Driven by an assessment framework that provides a structured conceptual map of student learning along with details of how achievement of

the outcomes can be measured.

The K-6 NGSS Alignment table details the conceptual flow of student learning across Twig Science. It's clear to see where each of the
NGSS PEs are addressed. The grade-level Assessment Overview provides details on where each of these PEs are assessed, along with

details of how achievement of the outcomes can be measured.

A more detailed map of the assessment opportunities (both formal and informal) of all dimensions in each module are provided in the Module

Assessment Overviews. For example, Grade 3 Module 1.

All assessments in Twig Science are tied to specific learning goals, with tools provided for how to measure student success. Details of the tools are

provided at point of use and in the Module Assessment Overview.
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