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Introducing PBIS

What Do Scientists Do?

1) Scientists...address big challenges
and big questions.

You will find many different kinds of Big Challenges and
Questions in PBIS Units. Some ask you to think about why
something is a certain way. Some ask you to think about
what causes something to change. Some challenge you

to design a solution to a problem. Most of them are about
things that can and do happen in the real world.

Understand the Big Challenge
or Question
As you get started with each Unit, you will do activities that

help you understand the Big Question or Challenge for that

Unit. You will think about what you already know that might
help you, and you will identify some of the new things you
will need to learn.

Project Board

The Project Board helps you keep track of your learning.
For each challenge or question, you will use a Project
Board to keep track of what you know, what you need to
learn, and what you are learning. As you learn and gather
evidence, you will record that on the Project Board. After
you have answered each small question or challenge, you
will return to the Project Board to record how what you've
learned helps you answer the Big Question or Challenge.

Learning Sets

Each Unit is composed of a group of Learning Sets,

one for each of the smaller questions that need to be
answered to address the Big Question or Challenge. In
each Learning Set, you will investigate and read to find
answers to the Learning Set’s question. You will also have
a chance to share the results of your investigations with
your classmates and work together to make sense of what
you are learning. As you come to understand answers to
the questions on the Project Board, you will record those
answers and the evidence you've collected. At the end of
each Learning Set, you will apply your knowledge to the
Big Question or Challenge.
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i (oo darming it 1+ Hie-Dio Flowdlivg Waitee: aindf Lind lterot b @ Communiy?

.LearninaSetl

How Do Flowing Water and Land
Interact in a Community?

The big question for this unit is How does water quality affect the ecology
of @ community? So far you heve considered what you already bnow about
what water quality s, yecma ey b wonedering wheme tha walor o e
corears from. 1 o) B in & ity or lows, the weer you use s coese from
 rhver, o woukd werd 10 know the qualiy of the water you ane useg. To do

[ =

50, 1 b enpontan o bevowe how ibe wiier gty s the e, Yo abies e
o ooy whuat bappens o the water & the river flows acrows the led

Vot mary hase sen rivers o other waler bodies: e wour Bome. your
achiood, o in your city. Think sbout the river dosest 10 wherne yo I
Conaider from where the water in the rver comes. 1l yeu have trmeled
shony the e, think sbeut what the land arceeed the v kocks i, Try to
figure out what human act ities ocou in the aren. Speculste s 1o whether
these actwties affect the quality of water In the river
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.“‘ the Big Challenge

How Do Scientists Work
Together to Solve Problems?

Voo began this uns wieh the quaenon, how do seienitints work fogesher to

challenges you lesrnend dbcat how scieritis sohoe problerm. Yo will o wech
@ viedous bt B chosgrer. o well o whal e poopsls i the vides an
hoing Ehat s Bl whiat e b b dotreg. Then you wil thick sbout all the

1.4 Uncerstand the Question

1.1 Understand the Question
Think about the Questions

T cuanstions for this Learning Set are Flow does water offect the Jand
a8 If mowes Hhrough the community? and Hee does: fnd use affect
wafer af It moves though a comemintty? It bs a good idea 1o thirk shou
whal jpou slready know shout how maving wister aflects the Land and how
that lard alfiects the witer. 1 s ao important to think sbout what you ane
unsre sbout sed what you weakd B 10 imestigal

Get Started
Thisk bt these questions, and share dens shout the scuroe of yoor water,
o the lands i fiou with yoor class. L ciully 10 all the ideos

presertod. You mey want o write down some of the ideas you hese

Duuring the disnmslon with your classmates, you may
hane disconerad that there are a few things you
nipvady kraow. You probatdy also discovered
tha, there are mary things you don't know
ot Thurse ase things you reed 10 know
e —

‘Wiois atw going. to Shink of several
suentions tut might help you

fo anmier this Learning Sei's
questions and add them ta the
Project Board.

Viou are groing 16 devlan tus

yonr Ser I+ Whar Is Tempernrure smd How Does i Differ across Enrth's Surface?
uaeations ok
ut infierenting 1o you
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Compare Your Temperature Mff
toa I-World Temperature Map

Setwrtists lh s et s b el clatn, s i nctiy, you will
Barar the epporunity to da the sene. Yo will open bo the dsuslisssen
wous crutend o thet compuler e anciber ohe hat containe actal data. As
wou study thamm, ook bor similarities and ditferences. By comparing the teo
wnagr, you wall s I theve are 2l things you reed 1o learn.

Procedure: Comparing Maps

Bagin by opening My Workd” Open Planesary Forecasier

1. Open the temperature map you created earfler, showing your
predictions ol sirlace tesperatines
) Locate the “Visualise™ tab and click on It

b} Click on the “SurfTempPredictions” layer in the Layer List.
aideend - bl L o ererd

Lo S 5+ Howe Gan Champes i Wister Quii: Affecs she Living Things o un Ersapsser

bt 16 bl the: residersts of o small comrmmiy sobve & mysSery. What you
Rasrts from this e stuchy will el you addess Shis Learning Set's question

Examine a Case Study

A greaips e paniclerts e o sl laks callodd Marry Mastans Lako, The

My Martars. River [kves i the b ot cewt rid. Thes Lake s bach i

the river.af the other end. (See the picture on the next pege ) O the pest

few mmonstha, the residerss have noticed  lot of akjee growing in the lake.

Tha young peopile in the communiby know shout water-qualty indicators from

their science clwssss. Thay reember that sudkden algao and plank growth

could be a sign of high amoures of fertiler rureing off into the rver.

The youny people and their parents deckde

10 investigate the case. Whare might the

N fortilizes be coming from? They decowes that

there are thies farens upriver. Thess tarma ane

B ptreaim from she bake and botder the river,
They werder o festiliser remedl from the larma

B s cimniag the griobler. The nesdls s

this with the Lermers. Ench of the theoe barmers

ddevdes thal they hir a bertibsur-nmelf girokiem,

-
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o
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3.3 Explore TN
= Jureenent of
The Marry Martans River Mystery: o
Macroinvertebrates in an e
Ecosystem Brsiices
-
PSS You wniched a video of scieniss collecting macrimvericbraies. You prsaatizaricn
g whe | shoukd now heve a good senee of how scieniists organiee and clasify thily
b i macroler tes. Once schentisss adentify macroirwertoteates in an pources A
[iional ccomystem, they can use this rlormasin 10 better understand the 2
oo ‘condtior In e wcoma; b e
e . Wou siao leamed shout diveraty and sbundaece. Recall that dwesuity refan 1
ol cegarinmrs bound In an ertronment. Abundance refers jo
ol h e, In this ac you will exarine the diversity ol
mac aroa, Vo will s broe dlmity can incbeabe
watey quality ansd ecomystern health. You will be woriking with sorme
mactoimierteteate data collected by an ecologiet. The ecologist has boen '
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Answer the Big Question /
Address the Big Challenge

At the end of each Unit, you will put everything you have
learned together to tackle the Big Question or Challenge.

2) Scientists...address smaller
questions and challenges.

What You Do
in a Learning Set
Understanding the Question or Challenge

At the start of each Learning Set, you will usually do activities
that will help you understand the Learning Set’s question

or challenge and recognize what you already know that

can help you answer the question or achieve the challenge.
Usually, you will visit the Project Board after these activities
and record on it the even smaller questions that you need to
investigate to answer a Learning Set’s question.

Investigate/Explore

There are many different kinds of investigations you might do
to find answers to questions. In the Learning Sets, you might

® design and run experiments;

design and run simulations;
® design and build models;

® examine large sets of data.

Don’t worry if you haven’t done these things before.
The text will provide you with lots of help in designing your
investigations and in analyzing your data.




Read

Like scientists, you will also read about the science you are learning.
You'll read a little bit before you investigate, but most of the reading
you do will be to help you understand what you’'ve experienced or
seen in an investigation. Each time you read, the text will include
Stop and Think questions after the reading. These questions will
help you gauge how well you understand what you have read.
Usually, the class will discuss the answers to Stop and Think
questions before going on so that everybody has a chance to

make sense of the reading.

Design and Build

When the Big Challenge for a Unit asks you to design

something, the challenge in a Learning Set might also ask

you to design something and make it work. Often, you will design
a part of the thing you will design and build for the Big Challenge.
When a Learning Set challenges you to design and build
something, you will do several things:

® identify what questions you need to answer to be
successful

® investigate to find answers to those questions
® use those answers to plan a good design solution
®  build and test your design.

Because designs don'’t always work the way you want them

to, you will usually do a design challenge more than once.
Each time through, you will test your design. If your design
doesn’t work as well as you’d like, you will determine why it

is not working and identify other things you need to investigate
to make it work better. Then, you will learn those things and
try again.

Explain and Recommend

A big part of what scientists do is explain, or try to make sense

of why things happen the way they do. An explanation describes
why something is the way it is or behaves the way it does. An
explanation is a statement you make built from claims (what you
think you know), evidence (from an investigation) that supports the
claim, and science knowledge. As they learn, scientists get better at
explaining. You'll see that you get better, too, as you work through
the Learning Sets.

A recommendation is a special kind of claim—one where
you advise somebody about what to do. You will make
recommendations and support them with evidence, science

knowledge, and explanations.
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et 5= How Does Elevation Affecr Susface Tempermre?

5.3 Read

What is Different between Lower
Elevations and Higher Elevations?

Tt e e, eas i tht the tenpesatine dncrvased
wrsain, cimb il
m-n‘.n.quw 1t et vamy cokd as thy rench the b of  bigh ackitain
What is cifferent about lower elevations and Fgher ebevatiors that causes
et the tenperntun: 1o be lower st igh elvations?

The At here is an Ocean of Air

Tor el arvier hat quesion, sciertiss alien use an analogy. They
dascribe the atmosphere s an coean of air This is helphd becama you are
bl 10300 Wit hagoerm i B W o, You ane ot skl fo see what
s happening in gases: like the atmosphere:

Slaritists can make an aralogy hetweon tha atmosphere and an sooan
hecause gases ard liguids. harvt am ieportant thing i common. The

1.2 Design
A Better Book-Support Design

verre | Loaming e+ The Book-Suppan Challengs

Plan Your Book-Support Design
Tha firs i yous bt besch support, ¢ s o ths puatpsosa of
werekerstarating th design challersge. Yo butt it cuackdy and without a kot of
panning. Dring this second attempl. you ane aiming bo design and buld s
brook suppart thei really works. Consider what you kearmed from your first
Wl aleo noed to ¢ et i might also get ideas by thinking about other products that are
shart, i oot il 10 & bk support. Consider th positives snd negathves of aach idea
thwms bt b i iacuses thiem with your geougs members. This will make your design betser

Bu:lld and Test Your
Mo you uill ieratcy Bulkd and st o working book suppert. Keep reconds
of asch erstion

ot bt the b

Vivhor pocpie desagn u-q-.uqu-lrulm-u-qnmnu\m

(emprers £ it Cruata B best O mist RcCEsshl produet

fme. e b you did wh your group. thery bry sormetheng, I‘hmM

figure DUt what wes good wnd ot good about wha thr del. Thay might
m-r-w-

et 1 put g They e reai
Changes cr 1, makn tag chanjes. Aler t fret e they urdarsiand

4.3 Explain and Recommend

Explanations and
Recommendations about
Parachutes

s you did alter yeur whirkgia experiments, you will spend soma time now

gl your resits, You will ahe try b coma up with

Flemesmier that expianations inchala your claisms, the evdence fo your

clims, and the scieroe you know that can helip you understand the claim.

nmmm i 2 atemment about what someone shouikddo. The
schence, and

nlndnniwtlhdm In the Whirligig Challenge, you created explanations
el recoemmendations. separmialy from asch other, This time you uill work
o bt af the seene e,

Create and Share Your IS
R dationand | — = —
Explanation e e

Wiork with your growp. Use the hints on
the Create Your Explanation pages 1o
maake your first attempt st explaining e e —
your ressdts. Youl read shout parachuie
schenca later. After that, you wall probably
want b revis your explanations. Right
s, s the science wou learmed during
the Whirligiy Challenge for your fint
attemipt

parachute.
Flamesrier that it shoukd b written s
that it wil help sormeome ebe. They
should be able 1o appiy what you have
learnod about the effocts of your varisble.
1f you ane having trouble, review the
exampla in Learning Set 3.

DL N TO SCUNCL

VEHICLES IN MOTION




1515 [ Ao 5ot 1+ Hiote D Fiousi Watar sl Lamut Intaraat b 8 Communin?.

different woys, as shown in the diagrams.

the river changes. Pary attention b
= bucnr the ol erenin,

® whern thie sl enh i,

shastehes o] o1 whal you olsesvad

Stop and Think

Reflect

Think about th bosk, suppert you designed and Il s

ot thet schevice cormeps yeou heve i sbeas ard discased 08 0 ¢
Asrower tha folknwing craestions. Be preparid 1 discun
thee clam.

1. W your stnacture strong? If nct, did it collapee because of fokding,
beth?

2, How coull yon maks the structure sironges 1o reis fol

Analyze Your Data

Your seacher will set up the stream table o jowr

Shetch the different modeb. s you watch the
weater [l theough the model. pay very ciose
attention 8o the way the land on both sides of

= where along the bank the so mowes. and

Maka notes about what you cheena for each of
it sifuatiors. You might want to mark oo

Look at your shetches and the notes you toch
about thee: river macdels you chsenved. What did
ous pestace abeout o the soll wis mossd by

Caiulste the tempernture range for each location using o table b the

vore Learming Ser 3« The Whicigle Chalfenge

Mess About with the

| sppears on ihe back of the cereal boses.

i

I

il

wovpm Leaming Sar d « The Parachuie Chatlenge

What's the Point?

¥ Theough mexaing aboud, jou becsme tamibiar with he way parachises
wrk. Yo developad & foel for tha material yo will use laler, You weres
ks bl 1o oty s o tha varsbios that mishl afloct bow skt 8
pesnchutr will fall. This slicswed you o des tweo things

*+ Identily fhe criteria and corstraints of the challerge hwhat you need
£o sccomplish and the rmitations)

y e yous raseed 1 1 b bl
st paracinie.
e yousr clons ciscusabenns around the Project Beard you made o Bt of factces
it woad be 0 ievacstigaie. [ up with
ekflerenit ke of wht alfects  parmchute’s (ol 1t wars crdy by colsborating
fworkding together] i & class that o were abl b record a bl set of

cqarticun dwnd henw tha pirachifie maght work

T halg yous think aboust how b achievs your challergee, you will begin by
%ﬂ messing about with the whirlii. You will tse the basic whirlgig that now

You will gen & sereplate (patterni ol & whishag, 11wl kook Bk e one shown
ko, The sl hies several parts: blakes, paper clips, and o stem. I you

Nl pmg | <o them by these names whers you Lok sbout the whirkgis. everyone wil

b g o I whit you are tabing sbout

:.m-_".. it out the templaty. To form the whirligig, fokd the cusonst wepilile, Attach
g s paper chpn o the stem

b £ how e different
I cother 1o st thet

It | change in the itom

3) Scientists...reflect in many different ways.

PBIS provides guidance to help you think about what you are doing and
to recognize what you are learning. Doing this often as you are working
will help you be a successful student scientist.

P

0

Foowet Bt fraputry Bewrms,

Tools for Making Sense
Stop and Think

Stop and Think sections help you make sense of what you've
been doing in the section you are working on. Stop and Think
sections include a set of questions to help you understand what
you've just read or done. Sometimes the questions will remind
you of something you need to pay more attention to. Sometimes
they will help you connect what you’ve just read to things you
already know. When there is a Stop and Think in the text, you
will work individually or with a partner to answer the questions,
and then the whole class will discuss the answers.

Reflect

Reflect sections help you connect what you've just done with
other things you've read or done earlier in the Unit (or in
another Unit). When there is a Reflect in the text, you will work
individually, with a partner or your small group to answer the
questions. Then, the whole class will discuss the answers. You
may be asked to answer Reflect questions for homework.

Analyze Your Data

Whenever you have to analyze data, the text will provide hints
about how to do that and what to look for.

Mess About

“Messing about” is a term that comes from design. It means
exploring the materials you will be using for designing or
building something or examining something that works like
what you will be designing. Messing about helps you discover
new ideas—and it can be a lot of fun. The text will usually give
you ideas about things to notice as you are messing about.

What'’s the Point?

At the end of each Learning Set, you will find a summary,
called What’s the Point?, of the important information from the
Learning Set. These summaries can help you remember how
what you did and learned is connected to the Big Question or
Challenge you are working on.

Project-Based Inquiry Science




4) Scientists...collaborate.

Scientists never do all their work alone. They work with other scientists
(collaborate) and share their knowledge. PBIS helps you be a student
scientist by giving you lots of opportunities for sharing your findings,
ideas, and discoveries with others (the way scientists do). You will work
together in small groups to investigate, design, explain, and do other
things. Sometimes you will work in pairs to figure out things together.
You will also have lots of opportunities to share your findings with

the rest of your classmates and make sense together of what you are
learning.

Investigation Expo

In an Investigation Expo, small groups report to the class about an
investigation they’ve done. For each Investigation Expo, you will
make a poster detailing what you were trying to learn from your
investigation, what you did, your data, and your interpretation of your
data. The text gives you hints about what to present and what to look
for in other groups’ presentations. Investigation Expos are always
followed by discussions about the investigations and about how to do
science well. You may also be asked to write a lab report following an
investigation.

Plan Briefing/Solution Briefing/Idea Briefing

Briefings are presentations of work in progress. They give you a
chance to get advice from your classmates that can help you move
forward. During a Plan Briefing, you present your plan to the class.
It might be a plan for an experiment or a plan for solving a problem
or achieving a challenge. During a Solution Briefing, you present
your solution in progress and ask the class to help you make your
solution better. During an Idea Briefing, you present your ideas. You
get the best advice from your classmates when you present evidence
in support of your plan, solution, or idea. Often, you will prepare

a poster to help you make your presentation. Briefings are almost
always followed by discussions of your investigations and how you will
move forward.

Solution Showcase

Solution Showcases usually appear near the end of a Unit. During

a Solution Showcase, you show your classmates your finished
product—either your answer to a question or your solution to a
challenge. You also tell the class why you think it is a good answer

or solution, what evidence and science you used to get to your
solution, and what you tried along the way before getting to your
answer or solution. Sometimes a Solution Showcase is followed by
a competition. It is almost always followed by a discussion comparing
and contrasting the different answers and solutions groups have come
up with. You may be asked to write a report or paper following a
Solution Showcase.

| Lo Ses 1+ How Do Fiivima Wanter ol Lanal Inferocs is o Compmin?

[CESE——
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Rength of ywour meodel or does & vy ?

Communicate Your Results
Investigation Expo

Use the Amelyse Your Results questions s o wey 1o discuss the resubs of
o imesigalion in v gro.

Far the Inoestigation Exgio, craste s poster with & diagenm of your
Rard-use rokel, Maakie your dlagram s detalked i you possibaly can. Inclade

ol yoase Larad cowons s wel 0. yoaar resils. Irdicate on yoaur dlagram places
ol eroskon and deposition, and places whene these was a ki af nuall in
your modd
Dhurirag the Invenrigod lon Exp, you are gemg bo descrite 10 your clas Fow
your mosdel worked. You need o inchade encugh details in yoor presentation
30 that yosr classmates will understand how the land cover in your maodel
changed how the water moved. Answer the folowing questions in your
presantation
*  How duf the water mowe in different parts of the stream table?
= How do you thirk the lend cover you modoled might affect how: the
it s abmortee] by the greanel ecerquaeed B vegetation [pln B
o bane soll?
A yona Bsten 10 the presersations of the other groups. observe how waler
flows for each land use. Compare the places were erosion and deposition
ocour in the different models. Compane the amount of nunoff produced by

Communicate Your Plan

Plan Briefing

A wou ane finishing your design plan. begin o draw a poster kot
preseritation of your design plan 10 the cass, Your feacher will provide you
with a lage shoet ol paper to ceeste your Plan-Jiriefing poster and posdbly
& tamplas t fodiowr. Yois wall have 20 miristas to croste & Plars Brigfing
[rossier nd Otganie your presentation

Yiouar tezscher wall then kead your clers through a Flan-Briefing session

Introducing o Plan Briofing
an-n. Pran-Briefing Poatar
otter
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® Vour poster shoukd e s desled drowng of vour desgn wah Bt

your design
SFik i sics vo BcEire WMo i B e
* Pt of the design ind ey apeciel inatirms shoud sl be inbeled
The labebs should describe how ond wy you made sech of g

that Eupport your decisions. Consncing others. tha your design
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Rememiser. you can learn a bot from attempes that did not work as well s
vt expected. Do not be shy sbout presenrs what has not worked as wel
a8 you aspectied, Yous and others can leam from mistskes. Y peess can
e you advice whous design, comenucrion, and testing.

Solution Showcase

Adar
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oo ther dhessn,

8wl by it firish this acthiny. You wil present yoor firal design in e
Salution Shoscase. Recall that a Soltion Ariefing is & preseseation that
il presorsiers and sudkences 1o communicnie efiectvely sboul & design o
nmjn This fime. howeves. Lou wil numndm 10 mske pour poeachutn

Howsver, after the pou eigh [Ii]lh.ﬁl‘“

A the science pou are &

Expiain sy wou thenk pou might haree & vy siowly Tnling design.

Introducing a Solution Showcass
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Update the Project Board

Sat | = What Is Temperuture snd How Does it Differ across Earth 's Surfuce?

Conference

Toama of scherists clton work togethr 1o schve problems. Thy Bok groun
dlmcunsions. That Is what you ase going 1o do. During your dacasion, you
coon present questions that you hase. Sometimes i you do not heve 2n
erswer. scmione el might. You might slso present & question that no one
el hiadd thought ol This can start your group shinking in a new direction

Disctuss yosr map with & partner acd thers with your groizp. Lisien snd
olmerve as othens present their maps to the group. As you present your
pedliction: map, imcle srsers tn thess

* How did you devide swhat temperatures 2o use b color each area?
*  How dd you decide where 1o start and where t go 10 mext?
# Ini which parts of the world do you feel wery confident shout your
erdictions, and which pasts do you fosl e aboat?
After sveryorss has presented their maps., tabe note of where there was
o yous il compane

il hawee compared
with thise e athers

1 with s where ot poophe 1 the

¢ in mgreement. Thers focus on wreas whers thene

s dimagreermsant. Each peraon shoud ber givers o
Sews mirnses to support thetr ogrrion with facts

or eddence. [ you change your mind sbot
& gl something, think sbout what made you change
¢ o mind. Abter you
— coeme 10 ageoement o
| our prediction, you

h - il begins workdng wih
Aesarputer progan
ealled My World
z T
k] soltware 1o craste
 prodiction map
similer Io the one
you made hare

First. clovelop yosar own questions. Wham yoa have completed your e
qastions, tahe the questions back to your small group. Share ol the
puestions with ore another. Carefully consider each guestion and decide i 1
Foe & good question. With your geoup, sefine the questions
the criteria, Chooss the fwn most interesting question 10
et elass. Giver e tschees the vet of the questions 5o they

lfects
Jeaerhia
Joons 10
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Update the Project Board

Remember that the Project Board is designed to help the class keep
track of what they are learning and their progress towards a Unit’s

Big Question or Challenge. At the beginning of each Unit, the class
creates a Project Board, and together you record what you think

you know about answering the Big Question or addressing the Big
Challenge and what you think you need to investigate further. Near the
beginning of each Learning Set, the class revisits the Project Board
and adds new questions and things they think they know. At the end of
each Learning Set, the class again revisits the Project Board. This time
you record what you have learned, the evidence you’ve collected, and
recommendations you can make about answering the Big Question or
achieving the Big Challenge.

Conference

A Conference is a short discussion between a small group of students
before a more formal whole-class discussion. Students might discuss
predictions and observations, they might try to explain together, they
might consult on what they think they know, and so on. Usually, a
Conference is followed by a discussion around the Project Board. In
these small group discussions, everybody gets a chance to participate.

(
What’s
the Point?
Review what you have
learned in each
Learning Set.

Communicate
Share your ideas
and results with
your classmates.

Stop and Think
Answer questions that
help you understand
what you've done in a
section.

Record
Record your data as
you gather it.






