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Introduction

Problem-Based Learning (PBL)

What is it?

How do students learn?

Hey there! You may have heard some buzz around Problem-Based Learning, or PBL, but have you ever
noticed that it's one of those terms that just doesn’t quite mean the same thing to everyone (and not to
mention, it's often used interchangeably with Project-Based Learning!)? So, what exactly does Problem-
Based Learning look like in Miller & Levine Biology? And how do students learn through PBL? Join me,
and I'll show you how PBL can engage your students in more authentic scientific inquiry.
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What is PBL?

y: Lirniting Factors

Limiting Factors

Density-Dependent
Limiting Factors

A limiting factor is anything
that controls the growth of
a population. Factors that
have the greatest influence
in dense populations are
called density-dependent
limiting factors.

Click through the gallery to
see examples of density-
dependent limiting factors.

When populations become large, individuals compete with one
another for the full range of resources essential to life. Male
springbok antelope use their long horns to fight for territory,
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Use new content to solve the problem!

<] 2007 [>

Problem-Based Learning, or PBL, is learning that is anchored in a problem or question that motivates
student learning. Students take on the role of scientists as they develop and refine their own solutions!

Throughout each unit, students will learn scientific content that will help them solve the problem. So

instead of learning a collection of isolated facts and practices, students will immediately apply the content
to the problem solution.
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Where is PBL in Miller & Levine Biology?

SOLVING LOCAL AND GLOBAL
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You'll be happy to hear that in Miller & Levine Biology, PBL lessons and activities are already woven into
the program material!

A problem is introduced at the beginning of each unit that students will solve by the end. Most of their work
will be recorded in the Explorer’s Journal. Each time you begin a new unit, you'll launch the problem
before beginning the chapter content.

Use the Bounce Pages app on certain mobile devices to launch an introductory video at your fingertips!
Once in the app, point your device at the picture that says “Bounce to activate,” and the video will

automatically launch and play.

At certain points throughout each chapter, students will complete activities that will inform possible
solutions to the problem. Activities may include videos, labs, readings, or interactive simulations. At the
end of the unit, students complete and present their solutions to a larger audience.
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What Should | Expect to See and Do?

PBL tasks
and
classrooms

Click each number to explore.
When you're done, click Next to continue.

Let’s look at some features of PBL tasks and classrooms. Then we’ll see how each feature can be found
in Miller & Levine Biology. Let’s explore the features.
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Learning is anchored to a central problem or task

' For
what
should humans

animals?

3} TO SOLVE THIS PROBLEM,
perform these activities as
they come up in the unit,
and record your findings in
your /&) Explorer’s Journal.

Learning is anchored to a
central problem or task

Close
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Multiple entry points or solutions
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* Choose a species that you can successfully research from several reliable sources.

* Pick a species that is interesting to you!

Multiple entry points or solutions -
Close
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Student collaboration

T\

PRESENT YOUR WORK

Decide how you would like to present your information and solution. Choose a method that will
best communicate what you learned about the species, how it impacts the local ecosystem, and
how your proposed solution will reduce its impact. Here are possible methods.

* Slide presentation

* Public service announcement
* Tri-fold poster

* Blog

Develop the presentation with your group. Make sure the information is clear and easy to follow.

Student collaboration
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Student ownership of the problem or task and the process

Decide how you would like to present your information and solution. Choose a method that will
best communicate what you learned about the species, how it impacts the local ecosystem, and
how your proposed solution will reduce its impact. Here are possible methods.

; PRESENT YOUR WORK
A

» Slide presentation
* Public service announcement
* Tri-fold poster
* Blog
Develop the presentation with your group. Make sure the information is clear and easy to follow.

Student ownership of the problem
or task and the process
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Learning environment is designed to support and challenge students

.,

DESIGN A SOLUTION

4. Plan how you will put your solution into action. What materials do you need?

Learning environment is designed
to support and challenge students

Copyright © 2019 by Savvas Learning Company, Inc. All Rights Reserved. 9



SAVVAS

LEARNING COMPANY

Miller & Levine Biology © 2019
Where is the Problem-Based Learning in a Unit?

Support for testing and revising ideas

What do you ke about the presentation?

How could the presentation be mproved?

What suggestions do you have for mproving the
solution? Why do you think they will be affective?
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Independent learning and self-reflection

Unit (1) Solution Rubric

Swdent Score

Teacher Score

EXEMPLARY

Scare your wark a
4 if:

Project Design | Your solar still
and Operation

functioned efficiently.
Your team's design
met all criteria and
constraints. You
successfully improved
your design when
you redesigned and
retested the still,

Your solar still was
mostly efficient. Your
team’s degign met
meost criteria and
constraints. Your
design improved
somewhat when

you redesigned and
retested the still

DEVELOPING
Score your work a
2if:

Your solar still was
somewhat efficient.
Your team's design
met a tew criteria
and constraints. Your
design improved
anly slightly whan

BEGINNING
Scora your work a
10f:

Your solar still was

inefficient. Your team’s

design meat anly

O OF WO Criteria

and constraints.

Your design did not

improve when you
iesigned and

you redesigned and
ritisted the still,

réstestect the still

Using the
Engineering
Design
Process

Student Score

Teachar Scone

Al the steps of

the engineering
design process were
completed. When
you redesigned
your salar still,

you revisited any
steps necessary

to complate the
radesign

Most of the steps

of the engineering
design process were
completed. When
you redesigned

your sclar still, you
revisited at least one
step to complete the
redesign.

Oy a few of

the steps of the
engineering design
process were
completed. You
attempted to
redesign your salar
still

No evidence of the
design process was
used. You did not
attempt to redesign
your selar still.

Rele

Student Seore

Teacher Score

Cellaberation

You fully collaborated
with your teammates
and contributed

1o the group

project wherever

you could. You
listened to others.
You respected the
contributions of
athers,

You mastly
collaborated with
your teammates and
often contributed

to the group
project. You usually
listened to others.
‘fou respected the
contributions of
athers

‘You partially
collaborated with
your teammatas

by occasionally
contributing to the
group praject. You
sometimes listened
to others. You
sometimes ignored
athers’ contributions,

You raraly
collaberated with
your teammates and
contributed very little
te the group project.
You rarely listened to
others. You ignored
others’ contributions.
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PBL Activities on Savvas Realize

= realiZereader.

p.2 UNIT 1; The Nature of Life > p.40 Chapter 2; The Chemistry of Life > p.47 Lesson 2.2: Properties of Water

athar baings have saen the
planet.” He referred, of o,
nearly thiee fourths of Can

thing very spacial ahout water and the rale it plays in living things.

The Water Molecule

‘Water is one of the few compounds found in a liquid state ower

mast af Farth’ surface. Water {H;0) looks Tl an ordinary mobecule.

Hawaver, there is mara ta the story,

Polarity With 8 peotors, weler's axygen nudeus atirscts clectrons
e strongly than the single protons of water's two hydrogen nudled
As 3 result, waner's shared electons are more likedy 1o be found near

buted i said to be potar Hydragen
Band

solution * solute * solvent

suspension * pH scale
acid » base * buffer

READING TOOL

Az you read the saction

of the lesean urdar Tha
Watar Molacule, usa the
tabla in your B Bislogy
Foundations Werkbook to
list the causes and effects of
the properties of water.

om‘l‘lm

Figur 2.8

aQa R A

ﬂ Teacher ~
=

(E) cLASS DISCUSSION Water, Water
Everywhere

2 NOSST

o INTERACTIVITY Hydrogen Bonding
o INTERACTIVITY Unique Properties of Water
6 QUICK LAB Acidic and Basic Foods

Q STEM PROJECT LAB Test and Evaluate
Your Solar 5till

) sCIENCE SKILLS ACTIVITY Exercise and
Bloed pH

@ ASSESSMENT Lesson 2.2 Quiz

OBJECTIVES

2.2.1 Explain the unique properties of water.
2.2.2 Explain how water's polarity affects the way
water interacts with other substances.

2.2.3 Explain why butfers are important to the
survival of an arganism

CONNECT

Activate Prior Knowledge

Assign the Class Discussion Water, Water
Everywhere and ask students to volunteer exam-
ples from their list, Ask students to suggest the rea-
sons they know that make water the cne compound
necessary for life,

READING TOOL

harges, poler
such &8 water can Bnract each

2 Page View

. Hydrogen Bonding P P U ¥ SO T
R -
v

Find and assign select PBL activities directly from Savvas Realize™! When Explorer’s Journal activities

are assigned, the selections can be downloaded and printed for students to complete, or students can
type their responses directly into the digital worksheet!

Students will complete digital activities, like videos and modeling simulations, directly on Savvas Realize.

You'll see EJ-PBL next to PBL activities on Savvas Realize, and you'll see this STEM Project icon in your
Teacher Edition when PBL activities are included in a lesson.
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Unit Walk-through

A Miller & Levine Find the Unit 1 PBL launch in
Biol

Ogy the Teacher Edition.

fealize Home  Gruws  Clos way Ubrory a & © e

HighSchool Class- Savvas 123 Zi
= Erergy. %, and Conmmers =

Ready to put it all together? Browse through Unit 1 in this virtual Teacher Edition eText and Savvas
Realize platform to find some of your PBL resources. Start by finding the PBL launch!

Copyright © 2019 by Savvas Learning Company, Inc. All Rights Reserved. 13



SAVVAS Miller & Levine Biology © 2019

LEARNING COMPANY Where is the Problem-Based Learning in a Unit?

Teacher Edition

X realiZereader. Q A A @ reche

( Menu *s= 3 pdProblem-Based Learning: Solving Local and Global Water Scarcity
Table of Contents

Cover

Table of Contents

© vieeo

Pacing 5 minutes (Z) Timing Unit 1 start

Water, Water Everywhare The video discusses the
tasue of waner scarcity and how technology might
bl b the preblem,

Where Is i? SavwasRealize com

How It Helps Solve the Problem Students will be
Intreduced to a method of purifying water that wil
make freeh water more readily svailable 1o people
around the world

Lead & Discussion After students watch the video,
nsk them cuestions 1o supploment their understand-
ing of the importance of the development and
improvement of solar stills,

»  pbfl Front Matter: Title Page
»  P2UNIT t The Nature of Life

p-3 UNIT I: The Nature of Life
[continued..]

p4 Problem-Based Learning: - s
-~ Sowing Local and . Water Nice job! You found

im[ly. th I h t t Ak Why is fresh water important 1o human lfe?
e au n C ac IVI IeS i [Fresh water is essential for human surival, Homans
cannot lve without fresh water)
p.5A Problem-Based Learning: #ak How do soler stills convert salk water into fresh

wenter? (Thay use the sun 1o heat salt water, and the
water evaporates, leaving salt behind. The pure
water vapor condenses as it cools and drips down
into a collection containet)

Ask What are some magor problienms with the curment
designs of solar stills? ( They are not very efficient or
cost effective )

Solving Local and G..y [continued._]

p.SB Problem-Based Learning:
Solving Local and G..y [continued..]

p.5 Problem-Based Learning:
Solving Local and Gl.y
[continued..]

HS-ETS1-2, HS-ETS1-3

Pacing 30 minutes (&) Timing Unit 1 start

Salving Local and Glabal Water Scarcity The
actiity infraduces this problem to students: How
can you make fresh water from salt water? Students
then research how to improve the sfficiency of the
existing solar still,

Where Is t? Explorer’s Journal

How It Heolps Solve the Problem Sclar stills that am
curantly uped are costly and inafficiont, 1o students
will come up with ideas to improve the design of
the solar stil to decrease the cost and increase the
afficiancy.

»  p.BA Chapter I: Chapter Planner

p.6 Chapter I: The Science of

Biology Support Less Proficient Readers Less-proficient readers may have diffculty
comprehanding the idea of a solar still by reading the description in the passage.
Fia L i readers o f i
»  p40A Chapter 2: Chapter Planner B P e e g i

p.40 Chapter 2: The Chemistry of 2Page View

Great work! Most PBL activities will be found on Savvas Realize and in the Explorer’s Journal, but pacing
information and overviews are provided in your TE.
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Savvas Realize

SAVVAS

realize.

Home Browse

Miller & Levine Biology m

Table of Contents :

o X

Distance Learning Support

Show Distance Leaming
Resources

Unit 1 Resources and Explorer's
Journal: The Nature of Life

Chapter : The Science of
Biclogy

Chapter 2: The Chemistry of N
Life

Unit 2 Resources and
Explorer's Journal: Ecology

Chapter 3: The Biosphere >
Chapter 4: Ecosystems >

Chapter 5: Populations >

Chapter 8: Communities
and Ecosystem Dynamics

Chapter 7: Humans and
Global Change

Unit 3 Resources and

Classes

My Library

F

‘ Search resources

Browse by Category

u Activities
Practice
Teacher Support

Featured Resources

Careers

Q a ”]

& Teacher -
Click the Unit 1 PBL Introduction

on Savvas Realize.

Y Filters Standards

m Books II’Rct:u:ll::rs
Program Resources

Assessment
Presentations
n Video [ Audio

HHMI Videos and
Interactivites

SAVVAS
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Closing

hank ?0“'/

my SAVVAS Training

Thanks for following along with me! | hope you feel a little more confident in using Problem-Based
Learning to engage your students in more authentic scientific inquiry.

And for more tutorials about Miller & Levine Biology and Problem-Based Learning, visit My Savvas
Training!
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