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"I have watched my students grow in their learning of science and
the joy of thinking outside the box. The program is amazing."

—KARINA C,, MARYLAND

Teachers are provided with all of the support needed to implement and assess the NGSS. Help students
master the Performance Expectations through a consistent 5E lesson model providing in-depth NGSS
instruction and assessment with Engage, Explore, Explain, Elaborate, and Evaluate activities.

Science

NGSS printed on every page 5E model for every lesson

NEXT GENERATION *

CIENCE

STANDARDS

For States, By States

Built for the Next Generation
Science Standards

What are the Next Generation Science Standards (NGSS)?

The NGSS were created by science educators and science organizations to update content knowledge and to
incorporate practices of science. The NGSS resulted in several important shifts in the way science is taught:

» Shift towards the doing of science, rather than only the knowledge of science facts
» Shift to include engineering design at all grade levels
» Shift towards fewer standards per grade, but each covered at greater depth

How does this change how teachers will teach science?

NGSS instruction incorporates a “3-Dimensional
Learning”approach where teachers are responsible
for preparing students to apply science knowledge
through hands-on Performance Expectations.
Teachers now need to integrate core ideas of
science with Science and Engineering Practices and
Crosscutting Concepts.

How does Exploring Science help
teachers make these changes?

» Introduce Disciplinary Core Ideas
through compelling text and imagery

» Provide hands-on practice in
applying the Disciplinary Core Ideas
with Investigate activities

» Assess the Performance Expectations
with hands-on Science and

Engineering Practices and the
integration of Crosscutting Concepts

&octbiuc | Think Like an Engineer

Compare Multiple Solutions

D MEXT GEMERATION SCIENCE STANDARDS | DISCIPLINARY CORE IDEAS

ET$1.C: Optimizing the Design Solution

[Mffesent solutions needto be tested in-order to detesmine which of them best vofves the problem, given the criteris and the

constraints. (vecondary to 4-PEE.5
PERFORMANCE EXPECTATION

4P54-3, Gonerate and compare multiple tolutions That wie patteras bo trandber information. (Cla ific

3:5-ET513, Plan and carny out fair bests im which variabies sre controied and fadure pownts are comidered to identiy aspeets of

amedel ed pretotype that cam be improved

Objectives Students will be able to:
+ Generate and compare multiple solutions that
use patterns to transfer information.
+ Determine which of the solutions best solves
the problem, given the criteria and constraints,

CLASSROOM MANAGEMENT

Materials For groups of 4: Make available a

variety of materials that might be available in a
«cabin at summer camp, such as shees, guide book,
fryswatter, plastic combs, box of tissues, tin cup or
bowl, spoons, soap in a soap box, flying disc, playing
cards, empty water bottles,

Time 15 minutes for planning and setup;

15 minutes for observation and recording:

15 minutes for data analysis and Interpretation;

20 minutes for sharing and explanation of results
Teaching Tips If possible, allow students to test
their sglutions through doers or walls,

What to Expect Students will observe that the best
solution involves a method that can send a clear
signal that Is audible through walls.

ENGAGE
Setthe Scene.

+ Have students read the introduction on page 66.
Ask: What are you being asked to design?
fa solution for communicating through walls)

66 Physical Science

Grade 4

Define the preblem.
" Have students read step 1.
- Say: Write Problem in your
notebook. Record the problem
you are trying to solve. (The problem is a need
fior a way to communicate from one cabin to
the next)
« Say: How will you determine whether your
design is successful? Write Criteria in your
tebook. Under that heading, list the

criteria for a successful design. (it will need to

result in the accurate reception of a message)

+ Say:What are the constraints? List the
constraints of your design. (Time is limited
to the class period and materials are limited to
those that are already available.)

EXPLORE

Find a solution.
+ Have students read step 2. Guide students as

they design a prototype and record their design
in their notebook. (Possible solution: | will bang
the soap box with the spoon to represent a dot
and shake the soap in the soap box to represent

adash)

Test your solution

= Hawve students read step 3, Have students make

atable for recording their observations in their
science notebook,

Example:
Solutions for Sending a Message

Selution What | Did Obaarvations

EXPLAIN
Refine or change your solution.
« After reading step 4, have students improve

their design and recerd what they did each
time in thelr notebook.

Analyze and explain your results.

+ Have students analyze their results and
choose the best solution to present to the
«class, As a class, compare and evaluate
solutions. Determine which best solves the
problem, and explain the criteria by which
you made your decision,

« Ask:In what ways did you think like an
engineer as you completed this activity?
{Possible response: | had tofind a selution
to a problem using only the materials | had

access to. We tried multiple codes, testing our

solutions until we optimized our solution.)

ELABORATE
Invent a code.
+ Have students invent their own “secret” code
with a partner. Show students a few ideas to
stimulate their thinking.

EVALUATE

i Check to make sure students have
S recorded their solutions and test

[

1. SUMMARIZE How many different ways did
your class come up with to communicate?
(Answers will vary based on student results)

2. EVALUATE Which communication method
do you think is most effective? (Answers will
vary based on student results,)

Teacher Rubric Use the scale descriptions to

guide your assessment of the student’s work.

Assess each item using the scale on p. 43b.

5
g
g
i1
ag
|
e

Rubric Secale

The student deslgned a communkation solution. | 4 | 3 2 (1
wsing 3 code,

The student tested the solution. 43|21
The studkent participated in cvaluating the 43|21
elfectiveness of the solution and helped make

changes based on testing results.

The student recoeded all stages of the process. 43|21

Orverall Score al3|z|1

p Student Rubric Have students complete a
self-evaluation similar to that shown below.

Rubric Yes Mot Yet

1.l can define 3 problem and identify
a solution.

2. 1can 1etmy sclution.

3. Ican change my solution based on

results in their scence .
Then ask students these questions. Have them
record the answers in their science notebook,

results of testing it

4 wplain my 4ol get
Ideas from others about how to
Imprgve it

-
—1® SCIENCE AND ENGINEERING
PRACTICES
[« g Expl: fons and gning
Solutions

= In this activity, students created several
code systems for communicating, and
compared their ideas to find the optimal
solution. Have students do research about
other code systems that exist in science,
such as encryption, languages, or animal
communication and chemical signalling.
Discuss with students what the possible
constraints of each of these systems are,
and the possible situations where one
solution works better than another.

CROSSCUTTING CONCEPTS

Patterns

+ Say:In this activity, you used Morse
Code to communicate with your partner
through a wall. Ask: How would your
solution be affected if the wall was
soundproof? (Possible answer: We could
not communicate because we could
not hear a code through the wall). Then
ask: What is another way you could
communicate a message without
sound? (Answers will vary, but should
involve other strategies like using light,
written code, or digital communication
devices.)

3-Dimensional Learning integrates
all aspects of the NGSS:

- Science and Engineering
Practices

- Crosscutting Concepts
- Disciplinary Core Ideas

67

Assessment opportunities include:

+ Teacher and Student rubrics to assess
Performance Expectations

+ Evaluate sections to asses Disciplinary
Core Ideas

+ Unit Disciplinary Core Ideas review
questions

NGL.Cengage.com/ExploringScience
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Hands-on for NGSS and STEM

Exploring Science is designed to prepare students for the rigor of the Performance Expectations in

the NGSS allowing teachers to address STEM and the NGSS in one program!

Exploring Science lessons start by introducing Disciplinary Core Ideas, then provides students

opportunity to practice applying those ideas through hands-on Investigate activities.

Simple materials are easy to
obtain and work with

Weathering and Erosion

How can you model the processes
of weathering and erosion?

Step by step instructions
for students

Scientists use various kinds of models to imeestigate how natural
processes work. In this activity you'll explore two ways that
weathering and eroslon can change a rock called sandstone.

—e Materials

Liwcs a1t thets phecrta, Honw gt weathesing
and ercskon have changed these rods!

SCIENCE

ina.q

RSDAA D | DHBCTPLIRAET COR IDEAL

NGSS printed on every page

The example shows hands-on
practice of the Disciplinary Core Idea

Core Idea phenomena

Students use their own Science Notebooks to
record observations and data

1. Compare How do your results comgans 1o
yaur predictions? Explain

» Wrap It Up!

2. Analyze What processes did you moded in
Steps 1 andd 17 Explain

3. Apply U what you leamed in this
Investigation 1o expliin how the rcks in the
e ture wise changged
19

Grade 4

Assessment for every lesson

Quick “Science in a Snap”
activities engage students
and demonstrate Disciplinary

Teachers are provided complete guidance and support for hands-on activities to
ensure successful implementation of the NGSS.

Hands-on materials kits are available separately.

M
e poris

Materials and tips help
prepare teachers for
hands-on activities

Weathering and

SLET GURERATION SCHRCE STARDANDS | G5 SOWUSARY CoaT I
el brvsmy e e, ar

el bpitmasn Wi o
ARy

Objectives Studanty will be able ta; O—

= Micsled thv procesie of wealbsaring and
Lt

= Dascribe Berw weathiding and sfion Can
change the Land,

N CLASSROOM MANAGEMENT

Materisls For gromps of £ 5 pleces ol Landiions;

e Toweel: pitichin; vt i with lid (16 s band

Farr: sbapwatch
Tima 30 Feras
Advance Preparation Fil the phchee with waber,

Taachisg Tips Revmind studiens 1o tghtly sorew
whas jar fichs o b ihaking. Have studints tike
s Fubbing the sandstone and shaking the jan.
Mioded lab safoty by wearing your safety goggles.

What to Expert Shuderds will obaerv bits of mock
of sard broken off by the physical weathering that
oous when nubbing and shaking sandshone rocks
Sogather. Students shouid observe wand particles
24t 1o the botiom of the jar

ENGAGE
Tap Prior Knowledge

= sk studenty to describe mxamphes o

NGSS and lesson objective
printed on every page

Erosion

L]

ey barrst.

= Cudde

weabhesing, such 54 focks or Sdewaks that have
Been ciached, o focks that have been wom
amaith, Rernined fhem That weathaiing 15 the
Eatvaiing apar], vesaring awiry, of deiolving of
#ock inba sraller particios callsd secdiment, Then
s (e [0 SeOrihe Saaergili of oaln, e
a5 T vy S0d Mot in 8 fiverbad or down
emountain i the rain, Remind theen that dnoskon
Fappire when sedinsent B plcked up and
mmoved to s new place

18 Earth Schence

“The activities are hands on, engaging, and reach all levels of learners”

—LAURA F, NEW JERSEY

e e ]

EXPLORE
= Har siuckents wear safoty gogoies

Shrraigh the ireeilig Raned
pages 118-117 logetfer.
Harve sfudents consiruct a tabile in
thipir scknoe notebook to recond
e T vatiorn.
Exargple:
Thservations of Sandrione
Prediciions | Otssrautions
Ll e Ty
"
L L it 2
g . i 3 o of st

= Instepd 1 and 3, studerds make peedicion.

Encousage them to recond thek predictions ina
kil in ther dckence natebooks

= Inistep 1, enoourage wudents io look closely at

£he papser sowel Sor any bits of sandvione

= I slep 2, harve tRudents exbmine sach plece of

sandatone by observing d through a hand lera.
Do ATTEANGA TS ramagh par in the ki

= Bafosw students cany ot viep 3, have &

wobunteer demanatrate how o carefully thake
the jar

= After iep 4, a5k How did the water change?

Ot Esparme cloudy with bied of sandssedie ) How
did tha sandatene chamgal (s bioke ofL
iy Py become smoothis) Evplain that the
vl weathoned the sandyTons s scoded i
vy carrying the paniches to the baottom of th jar,

EXPLAIN

= Have studends share predictions, obmervasions,

and kless within groups srd with the class. Ask:
Dild your results support your predictloms?
Explalm, [frvwers will wisry. Mave shadents
peiavihe evidence ot elther suppoits of refutel
Ehisr piedicrinni.)

*—

5E model for every lesson

+ Help sudents expliin thel chserations
by asking probing questicns such i What
hagpeas to recha whan they bang agalnst
wach ather ar are tolled along a vrsambed?
iPHCE of the fock Broak ol of ate weatiered)
‘What happens when pleces of rock are
mutrvid froen one plade o anather? (The
1ois ae aroded )

=« fAok: Mow b this madel similar to weatharing
aind eresion In the world cutsidel How i it
different? Students shadd underitand that
shaiing sardviors snd waler in a jar sevulate
P @ Pk I Lo o & i can bevcoena
smikh erver Times Sned e Tha padtiches can
b i sy iy warber.] Rermanad seudents
1o suppeod thetr sdeas and explanations with
evidence from the inveitigaion.

» ELABORATE

= Remind shedensy that i this imeestigation, they
explooed Bow pleces of tandytans reactod
wibvers rulibed together o toided showt in
waatisd, ASK sTudms 1o ek absul how othis
Uyt oo FeCis TgIE reacy und s the Same
circumstanor. sk peobing question to
SN Erploratkon. For example, sk Hew
do you Think & wery solt rock, such as chall,
might react o bedng rubbed or tossed in
waterT A very hard rock? Mow do you think
tha hardness of a rock affects how quickly it
In waathered and eroded?

= H nimng peemits, v difterent Qo
exparimard with rocks of defietant hardness
and share their results

EVALUATE
Harv students record their answars
- b the Weap It Up questioms in ihelr
science notebsiak
Wrap It Upl

1. COMPARE Mow do your results compans
to your predictions? Explain, (Answers wil

vary. Soms vudents may Fave prédic ted that

st rubiairng and shaking n st ek
Eauki phaces ol the wandsions 10 break all]

Data tables provided in Teacher's Guide

and as separate Learning Masters for
student use

2, ANALYIL What processes did you madel
I steps Vand 37 Expladn, (The sendstons
it Bureg rubibed logether or sthaken n
Ui Jor Frindikid westhering, The Lindaons
hit the ilde of thi ja anad ofhes recks. i begh
e, Some pheces of rock beoke off. The
wabar in the jar with sanduions carmsd th
pleces of rock b the botiom of the jar, This
modeled moshon]

. APPLY Usewhat you leamed in this
Iveattigation toexplain how the rocks in
tha picture wive changed, Dndwer will vary
Sains Vudenty may sy ol sediment carled
oy il aed aater Bth weathered and
wrodid thm.)

™

p READING COMNECTION
Dhencrilse Tl Srisctues

L
i, b b o Sl b TR
b o e o

Remind students that the way a peede of
witing i coganised s called B ent Viructune.
Duda studients b pirvhirar how Informiation s
an inveeigation B onganiped. Alter 1Bpping
studenty’ grrior knowbsdge, you fight wans s
prwviow thes 0T and Atk sudents 1o point ot
wihif Shary brierey, uk Wt |s prenvidied in
tha tet Re: halp you with this vestigation?
Sudenss may poit out the bold question,
which el therm what the inwessigation is
abadl. They may also sderdily the materials
i, which 1ol theim what e they will nesd
B carmy auit the rvestigation, a4 well s the
maitered stispd, which nell them what 1o de
in the irvweytigation ) Remind stodeats that

wll irversligations i ! shudent book have 4
similar text shruciure

Literacy support for every
lesson

i AL

-
1
i
!
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Interactive Technology

Spanish

Turn the NGSS into an engaging student experience with the most
interactive and powerful digital program available.

Transform student learning with the Exploring Science Interactive eBook:
» Highly engaging, content-based activities at point-of-use
» Enhanced content with videos, animations, and simulations

» Improve student understanding with interactive content and vocabulary activities

b

oY

(=]
-rTFI

A e (| e A Cingage Lo
m .

Bones and Muscles
of an Elephant g Info Pop-Ups
. - .

reveal
additional
content and
features

Audio support for
English and
Spanish versions

Interactivity
supports NGSS
content and
practices

Wrap It Up!
provides
ongoing
assessment
opportunities

Embedded videos
support Disciplinary
Core Ideas from the
NGSS, at point-of-use

Content practice with
vocabulary matching
activities

Interactive vocabulary with
pop-up definitions

View a sample of the Interactive eBook at: NGL.Cengage.com/ExploringScienceSample

Digital Notebook

Exploring Science encourages notebooking
for students to record their observations and
data, to answer Wrap It Up! lesson questions,
to ask their own questions, and to create
drawings and writing based on the NGSS.

Drawing tools allow
students to answer
Wrap It Up! questions
and express
knowledge of the
NGSS through visuals

The digital notebook is another opportunity
for students to answer questions and
practice the core ideas of the NGSS.

Save drawings for
review later

Content Review Activities and Games ot

Wrap It Up! activities include interactive
content review with instant student
feedback:

» Matching & | wrap it Up! (@0
» Sequencing / ordering ® |
» Fill in the blank

» (Categorizing

» Labeling

» Multiple Choice

Teacher Resources

Learning and Assessment Masters in
English and Spanish include:

» Teacher rubrics

» Student rubrics

» Data tables

» Black line masters

ExamView Assessment:

» Create and customize tests based on
Disciplinary Core Ideas from the NGSS

» Print or export tests

Online Teacher's Guide

NGL.Cengage.com/ExploringScience
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Go into the Field with
National Geographic Explorers

Students learn real-world applications of the Disciplinary Core Ideas and practices of the NGSS from
National Geographic Explorers and scientists. These diverse individuals model for students
how science content and engineering concepts help solve real-world problem:s.

» Inspire students to think and act like real scientists and engineers
» Travel with Explorers to the field through interviews and case study stories

» Learn about exciting careers in science and engineering

NATIOMAL

GEQOGRAPHIC i
ok | Science Career

Shafqat Hussain
is a wildlife expert.

| Explorer |

Barrington Irving

He works to protect L "“‘“ -
snow leopards.

Snow leopards sometimes -
hunt farmers’ goats.

Shafqat talks to farmers. | _ " ’

He finds ways to keep the ﬁ:l_rm_ers
from killing the snow leopards.

Grade K

These Explorers are on the cutting edge of their fields, making discoveries and pushing
scientific boundaries in order to bring back their inspiring stories to share with students
within Exploring Science.

#5%.  Think Like an Engineer
i Case Study o
Thomas Taha Rassam Culhane

Finding Solutions to
Energy Problems

Problem

T.H. Culharme heips people all vee (he workd meet their
enengy needs. TH. i an expert in finding solutions to erengy
problemi He pat his fan udying people in the tain foeeth
of Bamao. The people kad few sosources available, yot they
Ehrivesd iy thesr ervinonment. T.H. thowght, "How can we use
the ks ol work e Witk |Imllf\-d neREte to oo thae LT
thing in the cithes?” Let's il with TH, abssut soeme of B
enviconmerial and health \:lh'.l:\"l‘u.

MGL Sclemcs Wiy did you go 1o rain foreas?

T.H. Culhanis | learmed that people who B in the rain fose
gt all of Ehedr enengy, 8 Thedr food, and all the
servitei—moyclng Thel wastes back into enen —u— .
Frasre the Foamst | veent fa e wah thiem fo kean H— SEIE nce cﬂreer
e it

ey e Research Scientist

Genghés Khan was a begendary ruler and warrios,

In the early 13th cemtury, he lounded the Langess

e Ty PPy Xl emipine i the known woeld, Ui thaugh that be
= pp e died in 1227 dueing a milltary batile, but the detads
R e m s seepripi ety s iy | of his death reemain a mystery. His tomb has never
Baeerr Toaned.

Grade 4 Thaa |5 where Dr, Albert Yu-Min Lin comes in, As a

rsearch schentist, he plans and camies out schentific
investigationns, Albert wants to know what happened
1o Genghis Khan, and hé wants the public to help
P Im i ook weith the Valley of the Khans Progect,
he uses a technigue called crowdsourcing.
This means he invites people all over the
waorld to help him seacch through huege

ampunts of satellie imagery data for dues.
ann
GEifii=r—

Grade 1

NGL.Cengage.com/ExploringScience
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NGSS Content and Literacy Support

The Exploring Science through Literacy program supports Exploring Science and the
Disciplinary Core Ideas from the NGSS. Multiple reading levels provide core idea content and

Use Exploring Science through Literacy to
supplement Exploring Science

National Geographic images capture student interest. Online Teacher’s Guides support science During instruction from Exploring Science, use related Exploring Science through Literacy titles to extend
content and literacy skills in the same lesson. informational text reading and expand science content knowledge on specific Disciplinary Core Ideas.
Grades K-2 Grades 3-5 Use Exploring Science as the
, . , _ ‘ _ People Change Land basis for Disciplinary Core Idea
Support reading skills development and introduce core Continue more advanced literacy skills development Human actiteschange the nvironment.People buid e _ instruction
B B B B N . . . . . roads and houses. They plant crops and build dams. 4 . -
|deas In science toplcs based on the NGSS A” |eve|5 Wh||e engaglﬂg Wlth amaZIﬂg NatIOﬂa| GeOgrapth Theseactionsuse;}ac)/ezhattoncepprovidedhabitatsfor i 1
available in English and Spanish. images and Explorers who introduce students to real- e e e S = paa S o R Grade 3 Example
world science in English and Spanish. B — B 0 5 Ly o T LS2.C: Ecosystem Dynamics,
ut people have ways to save wi lants and animals. . - “ . -1 . . .
What Plants and Animals Need Become an Expert Peoslecpan pIantonng trees to re;acethetreesthatare e - : — FUDCtIOﬂIﬂg, and ReS|||ence

cut down for wood. Families can plant native trees ‘

and wildflowers in their yards. These plants . | LS4D BIOdI\/erSIty and Huma ns
provide food and shelter for birds, r

insects, and other animals.

pekusl it ok ey ik ond » Designed for small B S

shalter o space. Plants. menl hive i,

e — group reading  FLIGHT AROUND /8
G » Three reading levels on - THE EL@:HE s
the same Big Ideas topic

e v e

L

g oy s
e ey Bt 1 5T
[ .

» Groups share and

compare what they learn R =
from their title E S Wrap It Up!

1. List What are some human activities that change
the environment?

oy e e
[
T o et et e 11 it
L e B sy s g

2. Cause and Effect How does cutting down trees
in a forest affect the animals that live there?
e o e e e g

3. Make Judgments What do you think is a good
way to protect the animals that live in forests? Explain.
49

and villages.

Thiz is a0 mountain Explore On Your own

It is mot o walcanc. . . = : o R e . .

But some mousiis are vikonoes, » Designed for » Designed for whole class or small group reading i, s R——— - % St £ Use Exploring Science
L # s - ~ . . . ' 3 - . through Literacy to extend
o : ' independent reading » ldentical content and images at 3 reading e 'g y .

_ . . . anger. More than halfof them reading on the same topic
» Three reading levels on levels per title (Spanish available on-level only) have been cut down o burred,
people continue to remove
the same Big Ideas topic » Each title contains 3—4 articles written in a e syt Grade 3 Example
» Further exploration variety of genres 100 years! Tropical Rain Forest Adventure
H H . . N It's important to save our
on topics that interest » High-interest, student-centered topics i orests, Theyre vl
St u d e ﬂtS to wildlife, people, and the
environment. Their beauty
is enjoyed by people around
the world.
Millions of plants and animals
. . ° Y/ ° live in rain forests. When forests
Write About Big Books Online Teacher’s Guides
‘or their creatures to live. They
» Models persuasive writing Literacy and science content program support. ighego extinct or o longer
Used as a basis for » Introduce science background and vocabulary E A B Wi M oottt
StUdentS to write C b . t t d |t . Why would anyone 4 & . - A - place, Wind and rain carry it
. . » a - destroy arain forest2 i 4 . Z
their own science o e oY - A e
OpiﬂiOﬂ piece INstruction In one lesson 24 : s 3 il I ot ATy : : down hills. Floods destroy farms

» Includes ELL support

19

» Additional writing and research activities
increase engagement

8 NGL.Cengage.com/ExploringScience
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“I love science, and I love this book!
I even read it when I'm not supposed to!”

—2ND GRADE STUDENT, MARYLAND

Components

Kindergarten

Interactive eBook

Grade 1

Interactive eBook . T Interactive eBook English Teacher's Guide
e Student Book Spanish Student Book

English . ,
Student Book  Spanish Student Book

Grade 3 Grade 4

English

Interactive eBook English - Teacher's Guide Interactive eBook ; Teacher's Guide
Student Book  Spanish Student Book Student Book Spamsh Student Book
Grade 5 -
-
E -
-.;': '. -."-'-:‘-":':.ﬁ
Interactive eBook English ! Teacher's Guide Y |
Student Book  Spanish Student Book o f
[
“ﬁim} s a registered trademark of Achieve. Neither Achieve nor the lead states and partners that develope > Next Generation ":
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