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Designed for the NGSS: Foundations Teacher Support Evidence Chart

Teacher materials... Strong Adequate
F1. Presence of Phenomena/Problems. Identify and provide background information about the
phenomena/problems in the unit and how they match the targeted learning goals. /
F2. Presence of Three Dimensions. Identify and provide background information about the each of
the three dimensions in the unit. /
e the SEPs
e the DClIs (including engineering)
e the CCCs
e also note (NoS/CNS) and Connections to Connections to Engineering, Technology and the

Applications of Science (ETS/CETAS)
F3. Presence of Logical Sequence. Identify and provide background information on the sequence of /

learning in the unit.
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Strengths related to these Teacher Supports

F1. Presence of Phenomena/Problems.
The program is strong Identifying and provide background information about the phenomena/problems in the unit and how they match the targeted
learning goals.

Evidence hquak
- . . . . . . Eart Engi i
e A Module Overview, available online and in print (TE p. i), sets out at a high level how P e i W
students will make sense of the Module Phenomenon or Module Investigative Problem. S -4

s cities get bigger, buildings get taller, and bridges get longer, they all have to be
able to withstand whatever our planet throws at them...

fopgoncotes SCALE

Module Overview (TE p. i)

e Teacher Background Information is available for every module online. It provides
information on the phenomena/problems and DCls addressed in every Driving Question 1 Hovarevmsinmbidincxtqnes
(DQ) and is explained simply in Question & Answer format with supporting diagrams
and visuals. A glossary of scientific terms is also provided. For example, in Grade 4
Module 4 Earthquake Engineering:

o DQ1 (How are waves involved in earthquakes?) is provided on seismic waves,
earthquake magnitude, and the effects of earthquakes.

o DQ4 (How can our understanding of earthquakes and materials help us build
safer buildings?) explains fair tests.

DRIVING
QUESTION.

Grade 4 Module 4 DQ1 Teacher Background
Information
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F2. Presence of Three Dimensions.
The program is strong at identifying and providing Teacher Background Information about the each of the three dimensions in the unit. It also
supports opportunities to connect to the nature of science and engineering, technology, and applications of science.

EV|dence. . . . . . Connect Today's Learning to CCC-2—Cause and Effect

[ ] A d|g|t0| GL“de tO SEPS Ond CCCS pr0V|deS a C|e(]r eXpIantK)n for eqch prOCtlce Ond Explain that earthquakes also generate waves, either directly in water (causing a
concept, with guidance on what these skills should look like in different grades, and e e e
SpeCIfIC references to |e0rn|ng GCt|V|t|eS |n dlfferent modules intensity of the shaking, which is just like the amount of energy transferred to the

L. . . . . . . rope. In both earthquakes and ropes, the distance between any two waves depends

e Additional module-specific support is frequently given at point of use in the instructional on how quickly the movement repeats.
materials for all dimensions, NoS, and ETS—often in the Connect section of a lesson. For e e v mary visual (o
eXOmp|e, |n Grqde 4 MOdu|e 4 DQ1L3 Connect (TE p. 26), Support |S g|Ven on Tie cause-and-effect relationships e

between waves and the medium
(rope, water, the Earth) to other
instances students have seen of
cause and effect:

connecting the learning activity to CCC-2 and ETS.

* 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 4 DQ1L3 Connect TE p. 26
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F3. Presence of Logical Sequence.
The program is strong at Identifying and providing background information on the sequence of learning in the unit.

Evidence
e All modules include a Module Introduction video, which gives the teacher an engaging

overview of the overarching Module Phenomenon/Investigative Problem that students
will explore and investigate, as well as the sequence of learning, and an explanation of
how the Performance Expectations (PEs) are addressed and build on each other (Grade
1 Module 1 Module Introduction video and Kindergarten Module 2 Module
Introduction video).

e o

[>] Museum of Leafology Module Introduction

Grade 1 Module 1 Museum of Leafology Module
Introduction video

5 - :— g - s .f_
PR f

[&] Marble Run Engineers Module Introduction

Kindergarten Module 2 Marble Run Engineers
Module Introduction video
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The Module Contents helps teachers identify the sequence of the three dimensions
addressed in each module, and states how they build on each other. For example, in

e}

DQ1: Students review prior knowledge with a class read-aloud about living
things, then sort cards into living and non-living things (DQ1L1 and DQ1L2).
(K-LS1-1)

DQ2: Students observe seedling roots, and learn about the different parts plants
have through hands-on, video, close reading, and interactive investigations. They
learn a song about plant parts, then write about what each part does. (CCC-1,
CCC-6,LS1.1)

DQ3: Students compare different seeds and gather information about how they
disperse. Then they design, make and text a seed model that can be dispersed by
wind.(LS1.A, CCC-6, SEP-2)

DQ4: Students compare different plants, listing similarities and differences,
through hands-on and video investigations. (LS1.A, 1-LS3-1)

DQ5: Students investigate how different plants use their external structures for
defense and protection. They use video and close readings to gather information.
(LS1.A, SEP-2, CCC-6)

DQ6: Students apply what they have learned so far in the module to design a
solution to a human problem that mimics the structure of plants. (1-LS1-1, LS1.A,
ETS1.A, ETS1.B, SEP-2, SEP-6, CCC-6)

DQ7: The module culminates in the class preparing to present their museum
rooms to the family and friends, and share what they have learned about plants
over the course of the module.

Museum of Leafology @
Module Contents




Designed for the NGSS: Student Work Teacher Support Evidence Chart
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Teacher materials...
SW1. Phenomena/Problems. Provide support and strategies for how to help students figure out/solve
authentic and relevant phenomena/problems using the three dimensions.

Strong

Adequate = Weak

SW2. Three-dimensional Conceptual Framework. Provide support and strategies for how teachers
* help students develop a conceptual framework of scientifically accurate understandings and
abilities related to DCls, SEPs, and CCCs, CNS and CETAS, ELA and math
+ create a learning environment that values students’ ideas, motivates learning, and helps students
negotiate new meaning as they interact with others’ ideas, new information, and new experiences.

SW3. Prior Knowledge. Provide support and strategies to leverage students’ prior knowledge and
experiences to motivate learning.

SW4. Metacognitive Abilities. Provide support and strategies for how to help students develop metacognitive
abilities.

SWS5. Equitable Learning Opportunities. Provide resources and strategies for how to ensure that all students,
including those

from non-dominant groups and with diverse learning needs, have access to the targeted learning goals and
experiences.

NSNS NS




‘twig Science

Strengths related to these Teacher Supports

SW1. Phenomena/Problems.
The program is strong at providing support and strategies for how to help students figure out authentic and relevant phenomena using the three
dimensions.

Evidence Discuss Seeds
e The instructional materials have been designed to support the teacher to guide sk students to think about what they knaw obout seeds.
students on a scaffolded learning journey to solve the Module + What s aseed?
Phenomenon/Investigative Problem. They figure it out one DQ at a time, applying the T o lmushol mlc AN S R
three dimensions with increasing sophistication, and building the skills and knowledge * They are fittie
. . . . * What do seeds do?
they need through a series of investigations. + Seads grow into plants.
® The teacheris supported in the instructional material to connect their learning N
experiences back to the central phenomenon/problem at strategic points, with a introduce students to the Module Phenomenond How are all plants alike and how

are they different? Tell them that, in order to answer this question, they are going to

culminating class project or discussion where students share their ideas and evidence R i et Thede s el

for how to resolve the Module Phenomenon/Investigative Problem. For example, in

Grade 1 Module 1: Grade 1 Module 1 DQ1L4 Spark TE p. 28

o DQI1L4: Discuss Seeds introduces students to the Module Phenomenon (DQ1L4
Spark TE p. 28)

o DQA4L3: Connect Today’s Learning to the Module Phenomenon (DQ4L3 Connect Connact Today’s Learning to the Module Phenomenon

TE p 147) Show students the Adult Plants T-chort in the dass notebook. Remind students that
today they looked ot odult plants. Summarize some of the ideas students shared

in the Report discussion. As a class, select o few ideas to odd to the "Alike” and
“Different” columns of the T-chart.

Highlight patterns in student=" ideas, spedifically similarities shared by all plants,
and similarities shared by plants of the same type.

Grade 1 Module 1 DQ4L3 Connect TE p. 147

o DQ7L2: Connect Today's Learning to the Module Phenomenon (DQ7L2 Connect
TE p. 233)

= Connect Learning to the Module Phenomenon

Summarize whot you see in the museumn exhibits. Connect this to the

following key idens:

* All plonts are made up of simiar parts {roots, stems, leaves, flowers, fruits) thot
they need to survive ond grow, but they often look different

* Porent plonts and their seedlings con look similar in some ways and different
iin other ways.

* Humans con solve problems using inspiration from plont ports ond funchions.

Grade 1 Module 1 DQ7L2 Connect TE p. 233




‘twig Science

o DQ7L3: Celebrate the Museum of Leafology, Reflect on the Museum of Leafology _
(DQ7L3 TE p. 239) Connect © :~

Celebrate the Museum of Leafology
Celebrate students' efforts in creating and sharing the Museumn of Leafology.

They hove shown everything they hove learned about plants ond addressed the
Module Phenomenon: How are all plants alike and how are they different?

Aszk students to share some of their experiences and favorite moments from the
Museumn of Leafology presentotions in the previous lesson. Share some of the
highlights you observed during the presentotions.

Reflect @ 2 min

Reflect on the Museum of Leafology

Wiite the Module Phenomenon on the board ond reod it alowd:

* How are all plants alike and how are they different?

Invite students to share anything they hove leamed about the similarities and
differences between plonts.

Cebebraote students' particpation in moking the solod ond throughowt the Museum
of Leafology module. as well as their enjoyment of the plant parts salod.
Congrotulote students on all the investigations, nature explorations, and model
making they hawe done to learn about how plants are afike and how they

are different.

Howe students share some of their learning, experiences, and fovorite memonies
from the module.

Grade 1 Module 1 DQ7L3 TE p. 239
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SW2. Three-dimensional Conceptual Framework.

The program is strong at providing support for helping students develop a conceptual framework across the dimensions and creating a learning

environment that values all students.

Evidence

The instructional materials are designed to help students build conceptual flow and
develop their understanding over time, through hands-on, text, digital, and video
investigations. Students follow a sequence of DQs that are designed to progressively
build their skills and scientifically accurate understandings.

Opportunities for students to articulate, question, and revise their conceptual
framework are woven into the instructional resources, supporting teachers to assess
the progression of their scientifically accurate understandings.

Strategies on how to tailor instruction for students who require more support is
provided for teachers at point of use. For example, in Grade 4 Module 4:

o DQ3: Students start an engineering project to investigate how the shape,
structure, and materials of a building affects its ability to withstand forces (DCl,
SEP, CCC, ETS, Math) (TB p. 48). Then, they apply what they learn to an
engineering challenge, during which they design, build, and test their own
earthquake-resistant structures (DCI, SEP and CCC). They share their designs
and problems with their peers, learn from each other, and brainstorm solutions
(DCls, CCC, ELA).

o DQ4: Students read texts and watch videos to compare and contrast different
engineering solutions used by real engineers around the world (ELA, CCC, NoS,
HSS, Math, Art).

o DQb: Students revisit their earlier designs and apply their new knowledge to
make improvements, while still adhering to the criteria for success and
constraints (ETS, DCI, SEP, CCC, ELA, HSS).

o DQ6: Students wrap up with a presentation of their designs, and have a class
discussion to summarize their solutions for the Module Investigative Problem:

How can we reduce the damage caused by earthquakes? (ETS, DClI’s, CCC, SEP,

ELA, Art, Math) This final tasks allows teachers and students to celebrate how

much progress students have made as scientists and engineers.
Support is given throughout the program for how to create a positive learning
environment, where all contributions are valued along with activities that support
teamwork and collaboration. Many of the activities involve students working in pairs
and teams. Suggestions for when to emphasize how sharing ideas and receiving
feedback from others helps improve designs is provided at point of use in the Teacher
Edition, along with suggestions for when to thank students for sharing and when to
congratulate them on their success. For example:

o Grade 4 Module 4, the team that built the most stable structure while spending
the least of their budget is congratulated (DQ4L3 Report TE p. 143).

=(d Discuss Test Results

Point to the completed Test Chart. Lead a discussion about how the structures were

affected by the earthquake tests.
@

* What were the weak points of the structures that collapsed first?

+ What could you have done to prevent these points from collapsing?

*« What made <team>'s structure so stable? Why do you think so?

+ Look at the costs. Did the teams whose structures were the most stable spend
more than teams whose structures collapsed?

+ <Team>'s structure collapsed when they added their <nth> sand bag, before
they shook the structure with the simulator. What does that tell you about
their structure?

Congratulate the team that built the most stable structure while spending the least
of their budget. Hand them the small prize you prepared.

Grade 4 Module 4 DQ4L3 Report TE p. 143
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o Kindergarten Module 2 students are presented with a Marble Run Engineer
Certificate at the end of module. - . i

o Grade 1 Module 1 students create a celebration salad at the end of the module @
with plants they have grown!

Marble Run Engineer

= This certifies that =

has become a Marble Run Engineer.

Signature

Marble Run Engineer Certificate

e Grades 2-6 kick off with a 3-D Team Challenge, during which students develop their
teamwork skills and gain understanding of what effective teamwork looks and feels
like. For example, The Pet Problem 3-D Team Challenge in Grade 3 Module 1 TE p. 1. .

S el 06

THE PET PROBLEM

Driving Question

How do scientists and
engineers work as a team?

Students begin the year by learning the classroom routines, expectations,
‘and teamwork skills that will be important for their success throughout the
year. Students are challenged to design an umbrella to keep a pet of their
choice dry. Through a team project, students learn team roles, discussion
skills, and the importance of safety in science class. The class also discusses
:::::::: ind engineering practices, with an emphasis on the practice of
designing solutions.

e &

The Pet Problem 3-D Team Challenge in Grade
3 Module 1 TEp. 1
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SWa3. Prior Knowledge.

The program provides strong support and strategies to leverage students’ prior knowledge and experiences to motivate learning.

Evidence
e A Prior-Knowledge Read-Aloud is provided at the start of every module to engage
students with what they already know about the phenomena explored in the module.
For example, Kindergarten Module 2 DQ1L2 Spark TE p. 16 and Grade 4 Module 4
DQ1L1 TE p. 10.

Review Prior Knowle dge [ Let’s Move! Prior-Knowledge Read-Aloud

Read aloud the Let’s Move! Prior- e s {Pﬁove!

Knowledge Read-Aloud.

When | soy Wi, swing your arms above your
head.

Reread the text, and invite students to

join in with the repeated words_ Swing,

Swing,
Read the text a third time, and lead Swing,
students in the motions described in g,
the reading. What else can swing?

e Pre-Explorations (diagnostic pre-assessments) help teachers identify students’ prior
knowledge, as well as any misconceptions they have about the module
phenomena/problems. Pre-Explorations are provided at the start of the module and at
strategic points in later DQs, so prior knowledge can be activated when most useful. For
example, Kindergarten Module 2 DQ1L1 TE Reflect p. 60 and Grade 4 Module 4 DQ1L5
TB p. 19/DQ3L1 TB p. 51.

Pre-Exploration

Reod the following stotements. Check the box next to each statement that 1
you think is true. g%

Earthquaokes are rare events.

Earthquaokes often occur near oceans and mountain ranges.

All earthquakes are caused by erupting volcanoes.

Some areas on Earth experience more earthquakes than others.
Small earthquakes happen every day.

Earthquakes are most deadly when they cause the ground to open up
as people, animails, plants, and buildings can fall into openings and
disappear.

U 088080

Earthquakes are equally likely to happen anywhere on Earth

Construct an Explanation * Do you think we can see any patterns
in when and where earthquakes occur? Give details.

Rl

1 4hink there are pattems in where earthquakes occur,
because they often occur near oceans and mountains and,
some areas of the Earth experience more earthauokes
than other areas. | don't think there is a. pattern in when

orthoakes ocus, because they hapen very da

E‘fﬁﬁ"«é A

T RSN S LS R S D S R

Grade 4 Module 4 DQ1L5 TB p. 19

e The Connect section of each lesson often supports teachers at point of use with
strategies to leverage prior knowledge to make sense of the module
phenomena/problems. For example, in Kindergarten Module 2, the teacher is prompted
to remind students that, in Grade K Module 1, they learned about cause and effect
(DQ1L5 TE p. 40) and claims and evidence (DQ2L3 TE p. 100). In Grade 4 Module 4
DQ3L3 Connect TE p. 115, the teacher is prompted to remind the students that, what
they have learned today provides important background knowledge to solve the
upcoming building problem.

Connect Today's Learning to CCC-6—Structure and Function
Summarize today's activity by reviewing the notes you wrote on the board.

Foous particularky on the advontoges ond disadvantages of each type of

building rmoterial.

Remind students that enginesrs use different materials for different purposes, and
then test their structures in order to find the best solutions to problems.

Let students know that their learning from today's lesson will provide important
bockground knowledge to help them sobve the building problem posed in the upcoaming
Engineering Design Challenge, during which they will build and test their structures.

Grade 4 Module 4 DQ3L3 Connect TE p. 115

10
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SW4. Metacognitive Abilities.
The program provides strong support and strategies for how to help students develop metacognitive abilities.

Evidence
Each module regularly provides students with explicit opportunities to consider how their
learning experiences have changed their thinking.

= Use an interactive to

e Diagnostic pre-assessments (Pre-Explorations) in each module support students to
think about the three dimensions they are already familiar with and those they are not. iﬁﬂg:‘zsg'g;‘:‘u;ﬁfp‘::f
e ‘| can..” statements written in grade-appropriate language are provided for each DQ to detaiodhderstondtie
support student awareness of their growing skills and knowledge of the three relationship between
dimensions that they will use to figure out the Module Phenomenon/Investigative earthquakes and
Problem. For example, “l can... use an interactive to explore earthquakes and volcanoes, tectonic plates
and interpret data to understand relationships between earthquakes and tectonic Read and analyze
plates (Grade 4 Module 4 DQ2 “l can...” TB p. 22). infoymenion) fents
about earthquaokes, and
use gathered data to
produce a news report.
Grade 4 Module 4 DQ2 “l can... statements” TB
p- 22
e Meta-Think-Aloud Language Routines support teachers to help students develop an T —————
understanding of how they learn particular concepts or why they approach activities in Displeythe Change Diecton visal
certain ways. For example, in Kindergarten Module 2 (DQ1L6 TE p. 45), guidance is Andipefhesicdioingtie
provided to help the teacher describe and analyze the Change Direction visual, explicitly f°”‘°s”::fhjz:here_m“ks”kme
pointing out key aspects of the image, so students understand their significance. e
e The five-part Twig Science lesson structure has been designed to support students to the dog’s leash.

develop their metacognitive abilities on a daily basis, and monitor what and how they
have learned across the three dimensions.
o Spark: An engaging “hook” activity, which motivates students for the
investigations ahead.
o Investigate: Students think like scientists and design like engineers, through
hands-on, digital, video, and informational text Investigations.
o Report: Students articulate what they’ve learned today, citing evidence and their
use of the three dimensions.

+ The dog is pulling this way. [Motion
in this direction.]

* The child is pulling the dog back
the other way. [Motion in this direction.]

« The force that the child is pulling with is stopping the movement of the dog.
Under the image, | am going to write “Thle dog is pulling. The child is pulling the
other way. The dog will stop moving.”

Kindergarten Module 2 DQ1L6 TE p. 45

11
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Connect: Students make connections to the DQs and Module
Phenomenon/Investigative Problem, while building knowledge of CCCs and SEPs. For
example, in Kindergarten Module 2, the teacher is supported to help students identify
their use of SEP-3, SEP-4, and SEP-8 (DQ1L8 TE p. 60), and students answer the DQ
(DQ1L10 TE p. 75). In Grade 4 Module 4, students think about their previous learning
and when they have used SEP-2 (DQ1L2 TE p.18), and connect to the DQ by filling in a
KLEW chart (DQ1L5 TE p.40).

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.
For example, in Grade 4 Module 4, students complete the Know and Wonder section of
a Know Learned Evidence Wonder (KLEW) chart (DQ1L1 TE p. 11), which they return to
later in the module to complete the Learned and Evidence sections (DQ1L5 TE p. 40).

Connect @ 2 min

Connect Today’s Ledrning to SEP-3, SEP-4, and SEP-8

Ask students to think about what they did today. Draw their attention to the
Science Tools poster.

Ask students to identify which tools they have used so far in this lesson to
understand gravity.

« Do investigations

* Make observations

* Read and listen

* Share ideas

* Make models (if they completed the Challenge)

Kindergarten Module 2 DQ1L8 Connect TE p. 60

SWS5 Equitable Learning Opportunities
The program provides resources and strategies for how to ensure that all students, including those from non-dominant groups and with diverse
learning needs, have access to the targeted learning goals and experiences.

Evidence

Frequent support is given at point of use in all lessons on strategies to ensure that all
students have access to the targeted learning goals. This includes strategies for ELs,
students with Special Needs, and GATE students. These supports are included in the
sidebars of the Teacher Edition and are present in every single lesson. For example, in
Grade 1 Module 1:

o DQ3L5 Special Needs TE p. 109

Special Needs

Memory

Ensure students are engaging
fairly in their teams. Before they
resume their design and build, ask
students to restate the steps they
need to take today for designing
and building their seed. Listen in
and clarify any misunderstandings
of tasks or terms.

Grade 1 Module 1 DQ3L5 Special Needs TE p.
109

o DQ2L2 Cultural Connection TE p. 52

Cultural Connection

o
The tune "Head, Shoulders,
Knees, and Toes"” will not be
culturally familiar to some
students. You may need to play
the song a few additional times,
and just have students hum the
tune without adding words.

Grade 1 Module 1 DQ2L2 Cultural Connection TE
p. 52

12
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o DQ3L5 English Learners TE p. 114

English Learners

Provide linguistic frames to assist
students in presenting their
predictions and internalizing
linking words.

Substantial Support

{Emerging Proficiency)

* | predict that

Moderate Support
(Expanding Proficiency)

e | predict because

Light Support
(Bridging Proficiency)

* Based on what | know, | predict
because

Grade 1 Module 1 DQ3L5 English Learners TE p.
114

Every module has Leveled Readers at four levels (Below, On, Above, EL), with lesson
instructions in the TE (On-level) and online (Below, Above and EL). The digital versions
of the TE and Leveled Readers have text-to-speech function. And there are alt-text
descriptions for diagrams and other visuals.

[ Shioke, Ratle;
t ¥\

b (Science T .
‘twigScience [
AP

Shake, Rattle, and Roll (Grade 4 Module 4
Leveled Reader)

Short, high quality videos, which engage and support learners with diverse learning needs, are frequently provided to spark interest,
summarize key science and engineering concepts, and make ideas relevant to the age group. For example:

o Kindergarten Module 2, the Exploring Forces video (DQ1L4) reinforces key concepts about forces, pushes, and pulls, while the
Engineering: Jetpack video (DQ2L2) provides a real-world example of engineering and also gives context to the idea that failure can
be a positive learning experience, helping to cultivate student confidence as scientists and engineers.

o Grade 4 Module 4, the LAX Engineer video (DQ4L2) relates earthquake engineering to a real world example, while the Edison video
(DQ4L4) gives context to the idea that failure can be a positive learning experience.

13
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Designed for the NGSS: Student Progress Teacher Support Evidence Chart

Teacher materials... Adequate  Weak

SP1. Three-dimensional Performances. Provide support with a range of sample student responses and/or
rubrics for interpreting evidence of student learning across the three dimensions, specific to the element of
each dimension, and related to the phenomenon/problem that provides context for the student performance.

N

SP2. Variety of Measure. Provide guidance and scoring tools for using a variety of measures matched to the
targeted learning goals to help students monitor their progress toward learning goals and reflect on what they
have learned, how they learn it, and how to use metacognition productively.

SP3. Student Progress Over Time. Provide guidance for using formative and summative assessments to
monitor student progress over time. Examples include support for: capturing student growth; interpreting
results; adjusting instruction and planning for future instruction; providing feedback to students; prompting
students to consider what and how they've learned.

SPA4. Equitable Access. Provide support and strategies for ensuring that assessments are accessible to
students from diverse backgrounds and with diverse learning needs.

Strengths related to these Teacher Supports

SP1. Three-dimensional Performances.

The program provides strong support with a range of sample student responses and rubrics for interpreting evidence of student learning across the
three dimensions. These are specific to the element of each dimension and related to the Module Phenomenon that provides the context for the
student performance.

NN

phenomena, and dimensions being assessed.
e Leveled rubrics are provided for the Performance Tasks and Benchmark Assessments in
Grades 3-6.

EVidence Formative Assessment [ Twig Book. p-102
Have students follow the instructions to complete the diagram | Ocean Ecosystem Model
on page 102 in their Twig Books. When they finish adding their
. - . . . arrows, they should answer the prompt on page 103. | {ele%eiies between predetors scauengers. and decomposers.
e The printed Teacher Edition contains reduxes of the Twig Book with sample student
. . .. Use the Formative Assessment S e
answers, so at a glance teachers have guidance on what student success looks like. A digital Look for students who donot indicote and el th flow ©o— ~
. . . . . of matter and nutrients from the whale to the predators, "
version of the TB with sample student answers is available online (Grade 5 Module 2 DQ5L2 e N o /
Iso, look for students who do not accurately explain the role 3 _
Reflect TE p. 167). e s o o e, S «
. . . e . decomposers in the ecosystem and explain how they work - \
e Rubrics are provided for all Performance Tasks. The rubrics are specific to certain PEs and o ok n sl mater ecyeng s moter || (S
g ( into nutrients. \"\C T -
the three dimensions. The assessment tasks are well-connected to the problems,

5 Twig Book, p.103

C i ion « Are there any

Ecosystem Model? If so, what are they? What part do decomposers play in the

ecosystem?

Yes. The decomposers in the cosystem

Model are the bacteria. and

+he tubeworm. The decomposers breal down dead motter, like the
whale carcass, and add. its nudrients back into the ecosystem.

Grade 5 Module 2 DQ5L2 Reflect TE p. 167

14
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e The Benchmark Assessments provide sample answers in the form of “Look Fors,” which
support teachers to interpret evidence of student attainment of the four different levels
(Emerging, Developing, Proficient, and Advanced). For example, in the Analyzing Maps
Benchmark Assessment (Grade 4 Module 4, DQ2 TE pp. 88-91), Rubric 1 assesses SEP-4
and ESS2.B (and part of 4-ESS2-2), while Rubric 2 assesses CCC-1 and ESS2.B. Rubric 1
details that a student developing mastery of these dimensions would identify the accurate
location, but would cite little evidence from the map to support their claim, or the evidence
would be inaccurate or irrelevant. A sample answer of superficial evidence is given as
“because of faults,” while a sample answer of irrelevant evidence is given as “because it is at
the bottom of California” (Grade 6 Module 3 DQ5 Benchmark Teacher Rubric TE p. 237).

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 Teacher
Rubric TE p. 237

e Answer guides are provided for the module Multiple Choice Assessments.

Part A: True or False Questions

Select True or False for each statement.

True False

Plants do not need air to survive. °

N

Plants get all their matter from soil. L ]

»

Some animals get their matter by eating plants.

IS

Some animals get their matter from eating other animals.

o

When plants and animals grow, matter is added.

o

An ecosystem is a collection of living and non-living things that work together.

~

Dead animals do not have any energy in them.

®

Plants get their energy from the Moon.

©

Sunlight is helpful to animals but it is not necessary for their survival. ®

10 In investigations, the control does not have any variable changed. L

Grade 5 Module 2 Multiple Choice

Assessment Answer Guide
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SP2. Variety of Measure.

The program provides strong guidance and scoring tools for using a variety of measures matched to the targeted learning goals to help students
monitor their progress toward learning goals and reflect on what they have learned, how they learn it, and how to use metacognition productively.

Evidence

All modules include assessments in a wide variety of formats, which have clear expectations that
allow students to demonstrate their understanding of the learning goals in multiple ways.

Pre-Explorations (Diagnostic Pre-Assessments)

These pre-assessments include multiple choice and constructed responses (both written and
drawn). For example, in Grade 3 Module 1 (DQ2L1 Reflect TE p. 119/ DQ2L1 Reflect TB p. 39).

Reflect

<(® Pre-Exploration
Have students complete the Forces Pre-Exploration
on page 38 of their Twig Books.

Grade 3 Module 1 DQ2L1 Reflect TE p.
119

Formative Assessment (Informal Assessment)

Quick and easy Formative Assessments, sometimes referred to as Informal Assessments, are
embedded into all lessons. They are often found in the Reflect section of the lesson, are designed
to support student understanding of how their learning journey is progressing, and they include a
wide variety of formats.

Assessments are multimodal and support a variety of learning styles and abilities. For example in
Kindergarten Module 2, they include:
o Discussions (DQ2L6 TE p. 119)

Investigate Different Marble Sizes

Arrange students into pairs, and distribute the marbles.

Invite students to draw their predictions on pages 43-44 in their Twig Books before

they begin their tests.

* What do you think will happen when the big marble collides with the
small marble?

* What do you think will happen when the small marble collides with
the big marble?

Invite students to begin their tests, and ask prompting questions:

* How will you set up your investigation?

* What do you think will happen?

* Do you think that something different will happen because one marble is
<bigger, smaller>? Or do you think you will have the same results?

Invite students to draw in the “What happened” sections on pages 43—-44 in their
Twig Books. Encourage students to use phonetic spelling and resources in the
classroom to label their drawings.

Stronger and Clearer Each Time (Language Routine)

Arrange students into groups of 4, and ask them to think quietly about what they
found in the investigation.

Remind students of the Stronger and Clearer Each Time language routine, and

lead students in refining their observations with three different partners to answer

the question:
* What happened in your tests when you used a big marble?

Encourage students to press for detail, and invite students to share their
observations.

Assess Student Progress

Use the Movement Progress Tracker to record whether students understand what

happens when two objects collide.
Ask students to pair back with their investigation partner for the Report.

Kindergarten Module 2 DQ2L6 TE p. 119
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e}

Multiple choice (DQ1L6 TE p. 44)

E Pushes and Pulls Everywhere quiz

Kindergarten Module 2 DQ1L6 TE p. 44

e}

Constructed responses (written, drawn, and oral) (DQ1L5 TB p. 14, DQ2L6 TB p. 43)

| can change the direction of a rolling ball by
. . ™

Kindergarten Module 2 DQ1L5 TB p. 14

L &
'% (tht happens next?
.0
| o

e L. 2 ¥ N
pa— .

Prediction @ What happened @

vv A 0\

Kindergarten Module 2 DQ2L6 TB p. 43

V/ J §)
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Summative Performance Tasks

These highly engaging assessment tasks include written reports, posters, oral presentations, and collaborative engineering projects. For example, in
Grade 4 Module 4, students have followed the engineering design process to investigate and solve the problem of how to reduce the damage
caused by earthquakes. They have designed and built their own earthquake-resistant structure and tested it using a shake table. After analyzing
the tests, they redesigned their structures and implemented improvements. Here, they communicate their designs in poster and presentation form.

They use a rubric to self-assess their designs and posters, and their peers’.

Benchmark Assessments

Designed to assess students’ ability to apply the three dimensions in a new context, the Benchmark Assessments include video and data

analysis, hands-on activities, as well as design problems to solve.

For example, in the Grade 3 Module 1 What Are Magnetic Forces? Benchmark Assessment,
students are assessed on their ability to use what they have learned throughout the module
about magnetism to solve a real-world problem. After watching a video about how magnets
can clear up an oil spill in a small laboratory tank, they have to figure out how this
cause-and-effect relationship in the laboratory setting might work in an ocean environment.

Assessment: What Are Magnetic Forces? « o

This assessment can be printed or completed online. For your st
digitally plea e printed v

ts to c nmm te this assessment

B s e D =
1 Ride Above the Rails
2 Destgn Magnetc Games Overview Depth of Knowledge 2

3. Bulld Magnatic Games
4 Test Magnetic Games

5. Dragon Ride Research

Resources

Digital

Before the Asses:
(3 Prior to starting, tak

What Are Magnetic Forces?
Benchmark Assessment
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SP3. Student Progress Over Time.
The program provides strong guidance for using formative and summative assessments to monitor student progress over time. Examples include

support for: capturing student growth; interpreting results; adjusting instruction and planning for future instruction; providing feedback to students;
prompting students to consider what and how they’ve learned.

e All modules contain diagnostic pre-assessments called Pre-Explorations at strategic points in
the module that assess prior knowledge and enable teachers to identify misconceptions.
Notes in the Teacher Edition and the Progress Tracker support teachers to track students' g i
mastery of their misconceptions and the three dimensions throughout the module. Guidance
is also given for how to tailor instruction for students whose misconceptions persist. For 8 ot ot g
example, in Grade 4 Module 4, students complete a Pre-Exploration in DQ1L1 Reflect TB p. et 0
19 and DQ3L1 Reflect TE p. 103. Eanthauckes ot occur ner ceansand mourtan ranes.
All earthquakes are caused by erupting volcanoes. D
Some areas on Earth experience more earthquakes than others.
Small earthquakes happen every day.
e s o it o s ()
Earthquakes are equally likely to happen anywhere on Earth. [:]
Construct an Explanation * Do you think we can see any patterns
1 think there are patterns in where earthquakes occur,
because they often occur near oceans and mountains ond
some areas of the earth experience more earthquakes
than other areas. | don't think there is o pattern in when
earthquakes occur, because they happen every doy,
e Ongoing Formative Assessments are embedded in each module and provide frequent
informal opportunities to quickly assess how students are progressing, using a variety of
means. For example, in Grade 1 Module 1 (DQ4L4 TB p. 44), students connect images of
young plants to images of how they will look as adult plants, and then to images of their — g
parent plants. . Plants IR
e Performance Tasks, Benchmark Assessments, and Multiple Choice Assessments are tied to

specific PEs. The rubrics provide clear guidance on how to interpret student results. Data from
these assessment items allow teachers to track student mastery of these PEs and their three
dimension across the module and across the grade. The Twig platform allows digital
feedback to be given to individual students on their performance. Student versions of the
rubrics help students to understand what they have learned and where gaps in their learning
persist.

_
—

Driving Question 4 | Lesson 4 @

Grade 1 Module 1 DQ4L4 TB p. 44
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SP4. Equitable Access.

The program provides strong support and strategies for ensuring that assessments are accessible to students from diverse backgrounds and with

diverse learning needs.

Evidence

Across all modules, assessments of the three dimensions are multimodal and include multiple
choice, writing, drawing, physical models, posters, and oral presentations. This allows all students
to access a range of assessment types to suit their learning style and/or reading level. For example,
the Performance Tasks in Grade 1 Module 1 include written, drawn, and hands-on activities
(DQ3L6 Investigate TE p. 114, DQ6L6 Investigate TE p. 216, DQ7L2 TE p. 232).

English Learners Make a Poster

oo COTEE
Invite ELs to repeat what they Today, students will make a poster to help them present their inventions to
need to include on the poster, the class.

ting the tems offon e
reetsin bl Display the How to Make a Poster

G ] visual and review the steps. Allow
2. Students’ nomes students to refer to this as they work.
3. Problem salved

% Distribute a piece of chart paper and
4. Drawing of plant
5. Circle and label the plant part some markers to each pair. Encourage
petition is key for ELs and students to plan their poster in pendil
solidifies the upcoming steps. DervEAag marke

Circulate as students make
their posters. Ensure that all the
components are included.

When time is up, use the Stop and Listen routine to gather students’ attention and
ask them to clean up.

Grade 1 Module 1 DQ6L6 Investigate TE p.
216

Rubrics for the upper grade Performance Tasks and all Benchmark Assessments have four levels:
Emerging, Developing, Proficient, and Advanced. This allows all students to demonstrate their
current level of attainment. For example, the Grade 4 Module 4 Performance Tasks (DQ4L3 Spark
TE p. 142 and DQG6L5 Spark TE p. 204) and Benchmark Assessments (DQ2 Analyzing Maps TE
pp- 88-91, DQ5 Earthquake Solutions TE 174-177, as well as online)

Prepare for the Presentation

Display the Earthquake-Resistant Design Rubric visual. Point out the “Poster”
category to remind students of its content, and explain that they are going to be
using this part of the rubric to self-assess their posters and presentations.

Provide students with guidelines for how to respectfully observe presentations and
ask questions.

Have students turn to page 101 [ Twig Book, p.101

of their Twig Books and write
two questions that they might T i |
ask other teams.

€ wich mistore, or Seire, i o o e st o
To help students relax, have the

class do a confidence pose. Have
students choose a pose that
they associate with feeling
confident and successful. Ask
them to hold that pose for

30 seconds.

(@ v st g et oty o atrn

Grade 4 Module 4 DQ6L5 Spark TE p. 204

e The summative Benchmark and Multiple Choice Assessment targeting different DOK levels.
Multiple Choice assessments contain an extended Part C to further challenge GATE students
(Grade 6 Module 3 DQ3 Multiple Choice Assessment Part C).

Part C: Make a Flowering Plant
Offspring

1. Review Part C of the assessment with students, prior to Depth of Knowledge 4

starting this section. Students should work in pairs in this
section.
. Distribute the reproduct

pennies. These should be assembled prior to the lesson using
ictions. Give each pair of students four coins, two for each
les Pp (for petal color) and two with Rr (for root system).

the Reproduction P
parent. Two coins wi
Direct students to the M

lower Offspring Instructions handout, or hand out a print
copy if needed.

3. Have the students follow the Make a Flower Offspring Instructions. Students should select
the traits for their flower offspring based on what they have learned from their research in
Part B. Students will then use the reference chart in the Make a Flower Offspring
Instructions handout to identify the traits of their parents as well as they alleles they need

to have.

4. Students will flip each parent penny to figure out which alleles for each trait will be passed
on to the flower offspring. They should repeat this 5 times and record all the allele
combinations. If they do not get their desired offspring in 5 flips, have them keep trying and
record all their results until they do.

Grade 6
Module 3 DQ3 Multiple Choice Assessment

Part C
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Writing, Reading, Listening, and Speaking Domain tasks are dedicated to assessing
science-relevant English language development, and are integrated into the core instructional
resources, e.g., Grade 5 Module 2 (DQ3L3 TE p. 111 and DQ4L2 TE p. 137) and the on-level
reader lessons (Chapter 3 Second Read TE p. 231).

Focus on Comprehension—Inferring Meaning ish Learners
Reindstdents thoteven the best eodersencounter unfmilr words e

Sametmes youcont deteine  words mearng.When ths hppers. y0u o e

ety o h word e e Coter o e 1 g e st e g
Rt sutrs o g 1 f e re,“ow o v Yoknsione i e e}
Natna P “aer

Grou, vk ot tem. ond syt & whopng -

oo sudens tat Yo 6 ot know wht the word whopping meon, ou

would reread t
s i -ing, it i ot being used as @ verb or Infoct it

Wrting Domoin
h enence ose howthe uthorusd the word.Eventhough the Havestents ook ot e

i et s 33 dars lon e dtnest HE S
- Howwould you descrve 37 doys lone nthe wideness? e

Promy

Repeat 2
thei inferred meaning to see i t makes sense in context
In pairs, have students iner the meaning of

Ve e
& Loy

mpt
s ot scate. P ou thet the ucky.
Guide students to infer

extraordinary—ie. an extremely long amount o time.

oot he et Lo xlon e ki Fromst e o e ard o camed s presen
infeences or consult a dictionary to check accurat ez
Focus on Comprehension—Chunking Text e g
Exploin to students that summorizing s strotegy that strong readers use to moke ooy wards

sense of atext os they read. Summarizing chunks of text instead of waiting unti Ustening

the end of a reading i a great way to check understonding.

1o know what text to chunk for summarizing. However, the article *How to

Survive in Yelowstone National Park.” does not have headings.
+ How would you chunk this artcle?
+ By porogroph

1ol hve stdents eead the article and it b summary o och

aph. After they've finished, encourage them 1o reread their

nd s hem tgether i order o reote o single summary tatement for the
entire article.

When pairs inish,ask them tojoin another pair and reod aloud ther summaries

summary stotements as needed.

Grade 5 Module DQ3L3 TE p. 111

Focus on Text Structure—Cause/Effect English Learners
Hove students revisit the articl, “Undersea Story,” on pages 75-80 n their Twig an
Books. Explain that before they read the text again, they will rst identify the text Langusge Proiciency
stcture. s il el students s how the ot organized th et hich wi Engage students n the folowng
help them organize thei thinking ond understand the text, e e e o)
For i 0t e blgrph. ol enk b sl of st the These tosks e best

Aht ordes i dmmtered mdmiaty.
Comparing and contrastng topics, you'l1ook for how they'e alke and diferet. Writng Domain

‘Undersea Story* hos a complex text structure. It contains main deas represented e
v by body text. ina
cause-and-effect structure. Roppening

Refer students to paragraph 8 of the article. Reading Domain

+ What s causing the penguins to lose their waterproofing?
+ The penguins are motingflosing their feathers.

e st 2 et o

o T
Antarcica Fin the sentence

Explain that authors use signal words and phrases to help the reader understand

ihatucur ofthe Wit couse-anfect et srctes thee chuce
bt nce, haefoc, .. thnleods 0,050 ek, 5, et o

consecuenty ard th

Explain that causes can have multiple effects. For example, the Greenhouse.

Effect can cause: Speoking Domain
More ice to melt

+ Increased floodin

+ The reduction of some animal and plant populations.

The Greenhouse Effect is just one cause, but it has many effects

Have students read the text on their own or in pairs. Ask them to annotate the.

wuses and effects they find in the text along with the words that signa these.
relationships

Discus students anotatons. There e mulipe couse-and-fect relationsips )

in the text, Have the one they think is
explain their choice. -y
© Whatare scientists doing to

heie?

Note: The shrinking ice and subsequent decrease in phytoplankton which, n turn,

relationship represented in the text

Encourage students to think about text structure when they read informational
texts and look for words that signal cause-and-effect elationships between ideas,
objects, andor people.

Grade 5 Module DQ4L2 TE p. 1

Leveled Reader Lesson Chapter 3 Second

Monitoring English Language Proficiency

During your leveled reader instruction, engage students in the following
tasks to monitor their growing English language development. These
tasks are best administered individually.

Writing Domain

Have students look at the photo and illustration on pages 24-25 and
write a brief description of what is happening.

Reading Domain

Use the photos and illustration on pages 10-11.

Write:

« A food web shows what animals eat each other.

+ Some animals and plants on islands grow larger than normal.

+ The Galdpagos has special sea animals.

Have students read each sentence, then match it to the correct visual.
Listening Domain

Describe the food web illustration on page 21. Add key details included

in the photo, but not in the caption (e.g., names of animals, terms like
predator and prey).

+ What is this picture?

* What does it show?

* Why are the eagle and snake connected?

* What is the relationship between the frog and the grasshopper? Why?

Speaking Domain

As students answer the four questions in the Listening Domain task,
record their use of academic vocabulary and ability to summarize
key details.

Read TE p. 231
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The Twig Science Digital Twig Books and digital assessment items (Benchmark Assessments,
Multiple Choice Assessments, and Student Rubrics) have a text-to-speech function, which
allows students of all reading levels to access the assessments.

Earthquake! <
Engineering | 24

Open Twig Book

( Text-to-Speech Edition )

Digital Twig Books
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Designed for the NGSS: Foundations Teacher Support

TS1. Phenomenon/Problem Driven Three-Dimensional Learning. Teacher

materials provide:

® background information about the phenomena or problems included
in the learning sequence and across sequences.

e an explanation of the role of phenomena or problems in driving student
learning.

e rationale for why the unit phenomena or problems were selected for the
targeted DCls, SEPs, and CCCs.

Referto F1, F2, SW1, SW2, SP1

High Quality
5

Materials provide clear
guidance to teachers on
how students develop,
use, and integrate the
three dimensions to
make sense of
phenomena or design
solutions to problems.

Medium Quality
3

Materials provide some
guidance to teachers
about how students
develop, use, and
integrate the three
dimensions.

‘twig'Science

Low Quality

1

Materials provide little
guidance on developing,
using, or integrating
them to make sense of
phenomena or design
solutions to problems.

TS2. Coherence. Teacher materials describe and provide a rationale for:

e the conceptual framework and sequence of ideas, practices, and
learning experiences in the learning sequences and across
sequences.

e strategies for linking student experiences across lessons to ensure student
sense- making and/or problem-solving focused on phenomena or problems
is linked to learning across all three dimensions.

e Connections to other science domains, nature of science, engineering,
technology, and applications of science, math, and ELA.

Refer to F2, F3, SW2, SP2

Materials provide strong
support for
understanding unit
coherence and helping
students link
experiences to learning
across all three
dimensions and to

phenomena or problems.

Materials provide some
support for
understanding unit
coherence and helping
students link
experiences to learning
across all three
dimensions and to

phenomena or problems.

Materials provide little
support for
understanding unit
coherence and helping
students link
experiences to learning
across all three
dimensions and to
phenomena or problems.

TS3. Effective Teaching. Teacher materials support the use of and provide a
rationale and evidence of effectiveness for strategies that:

e support students in learning through authentic and meaningful
phenomena or design problems.

e support student learning across the three dimensions.

e make student thinking visible; promote reasoning, sense-making, and
problem- solving; challenge student thinking; and develop
metacognitive abilities.

Refer to SW1, SW2, SW3, SW4, SP3

Materials provide
rationale and robust
support for
implementing strategies
that enhance student
performances, thinking,
and metacognition.

Materials provide some
rationale and support
for implementing
strategies that enhance
student performances,
thinking, and
metacognition.

Materials provide little
rationale and support
for teachers to
implement strategies
that enhance student
performances, thinking,
and metacognition.

TS4. Support for Students with Diverse Learning Needs. Teacher materials
provide an array of strategies:
e to support student access to the targeted learning goals,
experiences, and performances.
e that help teachers differentiate
instruction. Refer to SW5, SP4

Materials include
robust and
comprehensive
strategies for
supporting learners
with diverse needs.

Materials include some
robust strategies for
supporting learners with
diverse needs.

Materials include few
robust strategies for
supporting learners
with diverse needs.

TS5. Support to Monitor Student Progress. Materials provide support for teachers

to:
e monitor student learning and progress over time.
e make decisions about instruction and provide feedback to students.
Refer to SW3, SW4, SP1, SP2, SP3

Materials provide
robust support for
interpreting and using
data generated from
assessments.

Materials provide some
support for interpreting
and using data
generated from
assessments.

Materials provide little
support for interpreting
and using data
generated from
assessments.
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Designed for NGSS: Teacher Support Rubric

Analyze Evidence

Directions:

1. Review the Designed for NGSS: Foundations Rubric.

2. Reflect on the evidence (or lack of evidence) that you and your team gathered and represented.

3. Record strengths and limitations for each criterion based on your evidence. Cite specific examples.

TS1. Phenomenon/Problem Driven Three-Dimensional Learning

The Twig Science materials are High Quality 5 in regards to TS1

Evidence Marble Run Engineer
. . . . . . . . What happens when we push, pull,
o A MoQng Introduction, ovculgble online and in print (TE p. i), outlines at a high level the i onbiidi<? & )y
learning journey students will take as they make sense of the Module Phenomenon or Module their speed and direction?

Investigative Problem.

rs. They begin by

Kindergarten Module 2 Module
Introduction TE p. i
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The Module Contents page in each TE (pp. i-ii) identifies the key phenomena/problem
addressed in each DQ. The flow of DCls, SEPs, and CCC's follow a logical sequence in
supporting students to gain expertise of the practices and concepts they need. For example,
in Kindergarten Module 2, students are introduced to motion and learn about pushes and
pulls (DQ1), before they investigate using pushes and pulls to change the speed and direction
of an object (DQ?2). They then use their learning to predict and test how a marble will move in
marble runs that they have designed (DQ3).

Teacher Background Information is available for every module online. It provides information
on the phenomena/problems and DCls addressed in every DQ and is explained simply in
Question & Answer format with supporting diagrams and visuals. A glossary of scientific
terms is also provided. For example see Kindergarten Marble Run Engineer and Grade 4
Module 4 Earthquake Engineering.

Marble Run Engineer
Module Contents

Kindergarten Module 2 Module Contents TE
pp. i-ii
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TS2. Coherence

The Twig Science materials are High Quality 5 in regards to TS2

Twig Science materials provide strong support for helping students link experiences to learning
across all three dimensions and to phenomena or problems.

The NGSS Framework Alignment table identifies the flow of practices across K-6. Every Grade
Scope and Sequence clearly identifies the flow of three dimensions across the grade, while the
Performance Expectation Progressions table in each Module tells the story of the PEs student have
already encountered and where students will revisit dimensions in future grades.

'thg’Science | NEXT GEN NGSS Framework Alignment

NGSS Framework Alignment

In every module, students follow a sequence of DQs designed to progressively build their skills and
scientifically accurate understandings. The flow of DCls, SEPs and CCC'’s 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 (Grade 1 Module 1 Module Contents).

Museum of Leafology
Module Contents

Grade 1 Module 1 Module Contents
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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 (Grade 4 Module 4 DQ2 Overview TE pp. 44-45).

Overview: Full Course

Grade 4 Module 4 DQ2 Overview TE pp.
44-45

The sequence of learning within each lesson is displayed a simple graphic organizer at the start of each lesson, with a suggested pacing guide to

help teachers plan.

Strategies for linking student experiences across lessons are woven into the instructional design of each module, supporting teachers to link student

learning across the dimensions.

For example, in Grade 4 Module 4:

o DQ3: Students start an engineering project to investigate how the shape, structure, and materials of a building affects its ability to
withstand forces (DCI, SEP, CCC, ETS, Math) (TB p. 48). Then, they apply what they learn to an engineering challenge, during which
they design, build, and test their own earthquake-resistant structures (DCI, SEP and CCC). They share their designs and problems

with their peers, learn from each other, and brainstorm solutions (DCls, CCC, ELA).

o DQ4: Students read texts and watch videos to compare and contrast different engineering solutions used by real engineers around

the world (ELA, CCC, NoS, HSS, Math, Art).

o DQB5: Students revisit their earlier designs and apply their new knowledge to make improvements, while still adhering to the criteria

for success and constraints (ETS, DCI, SEP, CCC, ELA, HSS).

o DQG6: Students wrap up with a presentation of their designs, and have a class discussion to summarize their solutions for the Module
Investigative Problem: How can we reduce the damage caused by earthquakes? (ETS, DCI's, CCC, SEP, ELA, Art, Math) This final
tasks allows teachers and students to celebrate how much progress students have made as scientists and engineers.
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Connections to Math, ELA, HSS, and Art have been woven into every module. These connections are
identified at a Module level in the Grade Scope and Sequence (TE Inside Cover), at a DQ level in the
Time Saver (Grade 4 Module 4 DQ2 Time Savers TE p. 47), and at a Lesson level at the start of
each lesson (Grade 4 Module 4 DQ2L2 Lesson Overview TE p. 81).

All the grade level, ELA informational text standards are covered across the the year, helping
teachers find precious time for science in their ELA lessons. For example, in Grade 4 Module 4
DQ2L5, students explore Sl.4.1 Comprehension and Collaboration and 4.MD.B Represent and
interpret data.

Time Savers

CCSS English Language Arts WIDA English Language Development
Leas

Lesson 4, 5 R1.4.1,3 Key Ideas and Details
f K

3
owledge and 1: Social and I

Lesson 1, 5 RI.4.7.9 Integration of ol Language
Ideas

on 2 W.4.2 Text Type:

2:The Language of Language Arts

3: The Language of Mathematics

5
Standard 4: The Language of Science

tion
Lesson 4 5L.4.4 Presentation of Knowledge and Ideas.
CCSS Mathematics
Lesson 3, 4 MP.7 Look for and make use of sructure
Lesson 5 4MD.A Measurement and dota
Access to Science Literacy and Vocabulary
Word Wall Additional Differentiated Support
Driving Question 1 natural disaster, X

Driving Question 2

See our full ange of vocabulary support tools online.

®

Grade 4 Module 4 DQ2 Time Savers TE p.
47

Earthquakes in Oklahoma

OVERVIEW

Spark Smin of

Investigate 15 min

Report  18min Studen:

Connect

Reflect 7 min s o recd their news

Grade 4 Module 4 DQ2L2 Lesson Overview
TE p. 81
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TS3. Effective Teaching

The Twig Science materials are High Quality 5 in regards to TS3

e Support students in learning through authentic and meaningful phenomena or design problems.
e Support student learning across the three dimensions.

e Make student thinking visible; promote reasoning, sense-making, and problem-solving; challenge student thinking; and develop
metacognitive abilities. Refer to SW1, SW2, SW3, SW4, and SP3.
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Materials provide rationale and robust support for implementing strategies that enhance student
performances, thinking, and metacognition.

Every module in Twig Science has an overarching Module Phenomenon or Investigative Problem that
drives student learning. From curating their own plant museum in Museum of Leafology, to
engineering their Ultimate Playground, and designing a conservation plan for species at risk of
extinction on The Red List, engaging storylines situate the phenomena and problems in authentic,
grade-appropriate contexts, which are designed to captivate students’ imaginations and connect
their classroom experiences to their daily lives and the world around them. A movie-style Trailer video
sets up this at the start of each module, for example, Museum of Leafology Trailer video and The
Ultimate Playground Trailer video.

e Instructional materials support authentic and meaningful learning experiences. 3-D
Learning Objectives in each lesson provide teachers with information of how students will
learn across the three dimensions, while the Lesson Preparation provides further
information on how to support students’ learning.

e Teachers 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 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 4 Module 4, the class has discussions at strategic points where students share their
ideas and evidence for how to approach the problem: How do we reduce the damage caused
by earthquakes?

o DQ2L1: Connect Today’s Learning to 4-ESS2-2 (TE p. 54)
o DQ2L6: Connect Today’s Learning to The Module Investigative Problem (TE p. 78)
o DQ3L1: Connect Today’s Learning to the Module Phenomenon (TE p. 103)

Throughout every module, teachers are prompted to use their class Science Tools poster to track
students’ growing use of the SEPs. The poster is blank at the start of the year, and the eight SEPs
are added when each one is used for the first time. They also refer back to it when they revisit a
SEP. This metacognitive activity helps students to build a growing awareness of their use and
mastery of these practices. For example:

e In Grade 3 Module 1, students revisit “Design solutions” (SEP-6), and add “Make models,”
“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.

Sl

H S

(2] Museum of Leafology Trailer video

Grade 1 Module 1 Museum of Leafology

Trailer video

Grade 3 Module 1 The Ultimate Playground

S
’ A \f‘?"‘

[>] The Ultimate Playground Trailer video

Trailer video
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TS4. Support for Students with Diverse Learning Needs

The Module materials are High Quality 5 in regards to TS4
Materials include robust and comprehensive strategies for supporting learners with diverse needs

Evidence

Multimodal and multisensory

The learning experiences include tasks in all domains—writing, reading, listening (in the form of Read-Alouds, Trade Books and videos), speaking
(turn-and-talks, class discussions, and presentations), plus drawing and all other manner of investigations (from hands-on to digital; text to

video).

Language Support

Point-of-use language scaffolding for English Learners is found in the sidebars of Teacher Editions
(Grade 4 Module 4 DQ1L3 English Learners TE p. 25), while research-based language routines are
integrated into core instruction supporting all students to “talk science” using grade-appropriate
scientific vocabulary. The digital version of the Twig Book includes a text-to-speech function.

English Learners

Provide support for students’
discussions.

Substantial Support
(Emerging Proficiency)

Pair students with native English
speakers. Provide yes/no and
simple response questions for
them to answer:

* Did you add energy to
the rope? How?
* Did you shake it fast or slow?

Moderate Support
(Expanding Proficiency)

Pair students with native English
speakers. Guide them to take
turns speaking and listening.
Provide the following sentence
frames:

« A wave is caused
by :

¢ When | shake the
rope fast, .

* When | shake the rope
more slowly,

Light Support
(Bridging Proficiency)

Prompt students to build on each
other's ideas. Use the following
sentence starters for support:

* | observed that
* |n addition
= Another

effect of

Grade 4 Module 4 DQ1L3 English Learners
TE p. 25
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The leveled readers have been designed to capture the imagination of young readers, with jokes and
cartoons. They provide an alternative means for students to access the scientific content. Readers
are available in four levels (Below, On, Above, and EL) plus Spanish, with complementary lessons to
build language acquisition and develop informational text reading skills. On Level lessons are in the
printed TE, and the other levels are available digitally. The leveled readers feature many positive role
models in the field of science and engineering, which are designed to cultivate interest in STEM
careers for all students. Chapter 2 of the leveled reader is always dedicated to an interview with an
inspiring role model. Shake, Rattle, and Roll (Grade 4 Module 4 Leveled Reader)

sScience
iScience gp
—

; (Science
E ‘twigScience

Shake, Rattle, and Roll (Grade 4 Module 4
Leveled Reader)

Special Needs

Suggestions for extra access points for students with many special needs are provided frequently
at point-of-use in the sidebars of the Teacher Editions (Grade 4 Module 4 DQ1L3 Special Needs
TE p. 25). These include physical, emotional, and cognitive disabilities.

Special Needs

Executive Functioning

Seat students next to a peer who
can offer assistance with note-
taking, if needed. This is not to
copy, but to direct attention and
offer tips.

Grade 4 Module 4 DQ1L3 Special Needs TE
p- 25

Cultural Connections
Culturally relevant content is core to the module. For example, in Grade 4 Module 4, students
investigate engineering solutions in the US, as well as examples from around the world
(including Nepal and Japan), with additional culturally-relevant contexts added at point of use
(Grade 4 Module 4 DQ2L2 Cultural Connection TE p. 58).

Cultural Connection

Many Native Americans of the
Pacific Northwest tell stories
about two powerful supernatural
creatures, the Thunderbird and the
Whale. Their epic struggle causes
earthquakes and tsunamis.

Grade 4 Module 4 DQ2L2 Cultural
Connection TE p. 58
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Gate Students

Higher-order Challenge activities, for GATE students who have already met the learning goals, are
interspersed throughout the lesson investigations. They can be found in the Twig Books, with
instruction in the sidebars of the Teacher Edition (Grade 4 Module 4 DQ1L2 Challenge TE p. 15).

Challenge

After the video, ask students
what they would see if raindrops
fell in exactly the same place
once every second.

* A repeating pattern of
equally-spaced ripples

Grade 4 Module 4 DQ1L2 Challenge TE p. 15

Video

The frequent use of high quality videos engages all students of the YouTube generation in varied phenomena and science concepts. Stunning
footage and imaginative storytelling bring abstract concepts to life, and captivate even the most disengaged or disruptive student. Key words are
overlaid on key images as on-screen text, supporting students to marry visuals with both the spoken and written word. Captions are provided in

both English and Spanish.

e Videos such as Building Loads (Grade 4 Module 4 DQ3L1 ), Earthquakes Around the World (Grade 4 Module 4 DQ3L4), and LAX

Engineer (Grade 4 Module 4 DQ5L2) bring phenomena and concepts to life for all students.

The Twig Science Digital Twig Books, Digital Leveled Readers, and digital assessment items
(Student Rubrics, Benchmark Assessments, and Multiple Choice Assessments) have a
text-to-speech function, which allows students of all reading levels to access these materials.

Open Twig Book

( Text-to-Speech Edition )

Digital Twig Books
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Formative Assessments of the three dimensions across all modules are multimodal and include
multiple choice, writing, drawing, physical models, posters, and oral presentations. This allow all
students to access a range of assessment types to suit their learning style and/or reading level.

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

[l Twia Bask, .41

Make Pradictions

* Draw or write

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

mmmm#wwamhm?«udhm @
fime, the Sorces will be bal d Ditferent force is
needed to make the forces unbalanced and cowse motion.
Formative Assessments
[ivaangaps |

Rubrics for the upper grade Performance Tasks and all Benchmark Assessments have four levels:
Emerging, Developing, Proficient, and Advanced. This allows all students to demonstrate their

current level of attainment.

for Sections 1-2 of Table 1 and Table 2, or the parts of Question 1 that provide

Benchmark Assessment Teacher Rubric
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The summative Multiple Choice Assessment contains questions that target different DOK levels,
with an extended Part C to further challenge GATE students.

Part C: Extended Question

11
When a rock is dropped into a pond, it creates wavesfipples, which spread out from the point of impact. The
effect of an earthquake is similar, spreading seismic waves out from a central point called the epicenter.

Access the Making Waves interactive.

(=] Making Waves interactive

Complete the table below by picking the correct number from the options below to show how high the ripples
were. You can select a number more than once.

Duck Position Rock Size Height of Wave/Ripple
A Small Select your answer +
B Small Select your answer 0
G Small Select your answer 4
A Large Select your answer 4
B Large Select your answer 4
¢ Large Select your answer 4

Grade 4 Module 4 Multiple Choice
Assessment Part C

Writing, Reading, Listening, and Speaking Domain tasks are dedicated to assessing
science-relevant English Language Development, and are integrated into the core instructional
resources and the Leveled Reader lessons in Chapter 3 Second Read.

CHAPTER

Monitoring English Language Proficiency

During your leveled reader instruction, engage students in the following

tasks to monitor their growing English language development. These

tasks are best administered individually.

Writing Domain

Have students look at the map on page 10 and write a brief description

of what is happening.

Reading Domain

Use the illustration on page 13. Write these sentences on the board:

1. All the Earth's earthquakes can be found on the Ring of Fire.

2. Earthquakes and volcanoes are common along the Ring of Fire.

3. Volcanoes cause earthquakes and tsunamis.

Have students read each sentence, then choose the one that best

matches the illustration. Continue with other photos, illustrations, and

graphic aids.

Listening Domain

Read aloud the paragraph about West Africa on page 4.

Ask:

« Who lives on the giant's head? What else can be found there? What
causes an earthquake?

Speaking Domain
If students share their Earthquake Blocks experiment graph, record
their use of academic vocabulary and connecting words to explain their
comparisons.

Writing, Reading, Listening, and Speaking
Domain tasks
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TS5. Support to Monitor Student Progress

The Twig Science materials are High Quality 5 in regards to TS5
Materials provide robust support for interpreting and using data generated from assessments.

Materials provide robust support for interpreting and using data generated from assessments.

All Twig modules include assessments that offer multiple opportunities—using more than one type
of measure—to demonstrate learning, and these measures are strongly connected to show student
progress both in and across the three dimensions.

Evidence

All modules contain diagnostic pre-assessments called Pre-Explorations at strategic points in the
module that assess prior knowledge and enable teachers to identify misconceptions. Notes in the
Teacher Edition and the Progress Tracker, support teachers to track students' mastery of their
misconceptions and the three dimensions throughout the module. Guidance is also given for how to
tailor instruction for students whose misconceptions persist.

For example, in Grade 4 Module 4 (DQ1L1 Reflect TB p. 19), students complete a Pre-Exploration.

Teachers are prompted to track student progression using the Progress Tracker in Grade 4 Module 4
(DQ3L1 Reflect TE p. 103).

0 0 ooooo ¢

Reflect ©:

Pre-Exploration

o 1

Grade 4 Module 4 DQ3L1 Reflect

®
TE p. 103
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Ongoing Formative Assessments are embedded in each module and provide frequent informal
opportunities to quickly assess how students are progressing, using a variety of means.

For example, in Grade 1 Module 1 (DQ4L4 TB p. 44), students connect images of young plants to
images of how they will look as adult plants, and then to images of their parent plants.

Compare Seedlings and Their Parents @

Plants )
Adult
Plants
Parent
Plants
Driving Question 4 | Lesson 4 @

Grade 1 Module 1 DQ4L4 TB p. 44

Performance Tasks, Benchmark Assessments, and Multiple Choice Assessments are tied to specific
PEs. Data from these assessment items allows teachers to track student mastery of these PEs and
their three dimension across the module and across the grade.

Where Plants Get Matter: @
Writing a Scientific Argument Rubric

51511, 5697, CCCS,
ccca

sepe

Sep, sepe

matter, matter plants get therr matter.

Grade 5 Module 2 Writing a Scientific

Argument Rubric
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