Contents

Foreword by Dr. Marquita S. BIAdeS .........cc.eeereriririeieicierereeieeeeeetetctesresre et Xi
Foreword by JOhNn Larmer.........coouiiiiiiiiiiiiiciiccce e xiii
INEFOAUCTION ettt sttt ettt b et bbb snene 1

Background on PBL, NGSS,
and ISTE Standards Alignment

CHAPTER 1

Environmental Science Introduction and Application
Environmental Science Defined in the Real World ..........ccccoviviiininiinicinincine 12
ES in Policy and SChOOIS .....c.eoiiiiiiiieeectcctcee ettt 13
The Current State of ES EAUCAtION .......cccciiiiiiiiiiiiiiciicccccccces 13
Factors Impacting ES EAUCAtION. .....c.coveveuirueieiirieieieieeecetet ettt 15
Advancing Equity through ES EQUCAtION.....cc.ceiiiiiiriiriinenenteceeeeeeeseeieeeeeae 16
Resources for Addressing Racial EQuity in ES.....cccccceiririniniiniinieieneneneneeeeeene 17

CHAPTER 2

The Intersection of ES and PBL
High-Quality Project-Based Learning Framework...........cccccccviiiiniiinicinncnne. 19
Other Frameworks fOr PBL .......c.ccciviiiinieiiiicieieiccee et 22
Project-Based SCIENCE IN ACHION ..c..eovieuiririeieictctetentceeetete et 23

Vi



CHAPTER 3
Aligning Authentic Projects to the NGSS
and ISTE Standards

Beginning with the End in Mind: Focusing on the NGSS.........c.cccccccenene.
Finding ES Connections within the NGSS.......ccccooiieiininininnneeeeeene
Incorporating Science and Engineering Practices into Project Design........
Using the ISTE Standards for Educators to Design Authentic Projects........
Unpacking Standards to Develop Learning Goals ..........ccceceeveuevecerenuennnne.

CHAPTER 4

Designing and Facilitating High-Quality PBL

The Design Process: Creating Engaging and Rigorous Projects ..................
Project-Based Teaching: Facilitating Learner-Centered Projects.................
Solutions to Common Challenges........c.coeeieieienerenenereeeeeeeee e
Setting Students Up for Success in Teams........cccvevueveerieneneneneneeeeneeneennes
Helping Students with Peer Feedback .........cccceceeirieiiiniinininininicieicnens
Creating an ES-Focused Driving QUESLIoN.........ccoevueviirenicneeieiieeieeennee
Designing an Engaging Entry Event ..o,

Environmental
Science Projects

CHAPTER 5
Evidence for Environmental Science in Schools

Empirical Evidence for Environmental Education in the Classroom...........
Examples of Environmental Science in the Classroom............ccccccveuieunene.
Studying Ecosystems and Building Foundational Knowledge.....................

CHAPTER 6
Understanding Ecosystems

Connections to the NGSS and ISTE Standards..........cooeveeeeveeeeecreeeceennnnnn.
Project Example: ECOSYSTEMS ........cccviuiiiiiiiiiiiiiiicicccccccecne
AdditioNal RECOUITES .....eeveeiieeeeieeeeeeeeeeee ettt eeaaee e

Contents

vii



Contents

CHAPTER 7

Understanding Human Impact
The Importance of an Interdisciplinary Approach to ES.........ccccoeeerineineniecnennne. 70
Connections to the NGSS and ISTE Standards.........cccceeveniiinininniniiinciccenes 71
Project Example: An Interdisciplinary Approach to Exploring Human Impact.......... 75
AdditioNal RESOUITES......coveueeuiteieiirteieertct ettt sttt e e 82

CHAPTER 8

Understanding Sustainability
Sustainability: Balancing Human and Natural Needs ..........ccccccevevenencnencrneeniennenn 84
Connections to the NGSS and ISTE Standards..........ccccccovviviiiiniiiininiiiciiiene, 86
Project Example: Sustainable Billions ..........cocceeviecrencineninecnceeceeeeeee 88

CHAPTER 9

Understanding Climate Change
Preparing Students for Our Greatest Challenge...........cccocueeueverineneninnenieenieienenens 95
Connections to the NGSS and ISTE Standards...........ccccoceeieieienienininicneeeeeeene 98
Project Example: Climate ACtion EXPO.......ccceecietrecieinenieenieteenretereseeeeeseeeenene 101
Additional RESOUICES.........ccviuiiiiiiiieieeteere e 105

Implications for Future Work
and Additional Considerations

CHAPTER 10
Scientific Inquiry and Observation
through Fieldwork in ES

Principles of Conducting Scientific INQUiry in ES......ccccoceverinnnnnienenenenenenceene 111
Adding Fieldwork to Scientific Inquiry and Observation...........cccccceeveevercrvcneencne. 114
CHAPTER 11
Using SEL to Develop Student Conservationists
SELANd the CASEL 5.ttt 116
SEL COre COMPELENCIES .....eiueiiiiiiiiieicieeteete ettt et 116

viii



Contents

Research for Activating SEL in Environmental SCIENCe ......ccoeeviiiiiieneneninenceene 117
The SEL-Enabled Conservationist: Labeling EMotions ........ccccccecvevievevencncnenncnne. 118
The SEL-Enabled Conservationist: Strategies for Restoring Peace........c..ccccocceueenenee. 120
Additional SEL RESOUITES ......couerviuirreieirieieerteteiteteterttete et ere st e et seeeenenen 121
CHAPTER 12
Creating a Call to Action
Crafting @ Good Call t0 ACHION....ccueruiriiririeietctctceteeee ettt 123
Using the ISTE Standards to Improve Calls to ACLION .....cccceeeereeiiceenienieninenceenne 125
Resources to Help Students Create CTAS .....c.coeeeeeeeirrerteereeteenreeereneeeeresseneesenne 127
CHAPTER 13
ES and Distance Learning
Selecting Educational Technology for Virtual ES Projects.........cccceeveeenenencnencnen. 128
Make Lessons Interactive and Accessible 24/7 ..o 130
Use Apps to Keep Students Social—Even in Class........c.cccevereeireneceneneeneneneenennenn 131
[t Takes SOME RELOOING ..c.veviuieiieiiiiitirteeiee ettt 132
More Online Learning RESOUICES .......ccceererirteieieienenenieeeeeeteeetesresreseeseeaeene 132
CONCIUSION ettt ettt ettt et b b ae st ettt et et esbesaeeseeseene 133
REFEIENCES ..ottt ettt ettt et e e s e e e st e st et et et et essessesseeneenteneans 134
RESOUICES APPENGIX ...iviuriuimiieieiirietrieeteit ettt ettt sttt ae st be e a et sn e enens 137
INABX ettt ettt ettt bbbt e sbe b bt eae et et ene 140



