
CATHERINE OATES-BOCKENSTEDT

MICHAEL D. OATES

EARTH SCIENCE SUCCESS
5555

2nd 
EDITION

© H
aw

ke
r B

ro
wnlo

w E
du

ca
tio

n



© 2016 Hawker Brownlow Education • 9781760019051 • NST9051 iiiiii

CONTENTS
INTRODUCTION         ix

To the Earth Science Teacher       IX

Expectations for Each Investigation      XI

References         XV

ABOUT THE AUTHORS        XVII

ABOUT THESE LABS        XIX

CHAPTER 1

PROCESS OF SCIENCE AND ENGINEERING DESIGN   1
1A. Testing Your Horoscope Lab        3

1B. Reading Minds Lab         7

1C. Estimating With Metrics Lab and Measurement Formative Assessment  14

1D. Science Process Vocabulary Background Reading and Panel of Five   22

1E. Explain Everything With Science Trivia      26

1F. Controlled Experiment Project       30

CHAPTER 2

EARTH’S PLACE IN THE SOLAR SYSTEM AND THE UNIVERSE 39 
2A. Sizing up the Solar System Lab       41

2B. Keeping Your Distance Lab        47

2C. Reflecting  on the Solar System Lab       57

2D. Comparing Planetary Compounds Lab      65

2E. Kepler’s Laws Lab        72

2F. Phasing in the Moon Lab        77

2G. Reason for the Seasons Reading Guide and Background Reading   82

2H. Changing Lunar Tides Lab        86

2I. Finding That Star Lab        95

2J. Rafting Through the Constellations Activity      105

© H
aw

ke
r B

ro
wnlo

w E
du

ca
tio

n



© 2016 Hawker Brownlow Education • 9781760019051 • NST9051iv

CHAPTER 3

EARTH’S SURFACE PROCESSES      109
3A. Periodic Puns Activity       111

3B. Weighing in on Minerals Lab       114

3C. Knowing Mohs Lab        121

3D. Classifying Rocks and Geologic Role Lab     126

3E. Edible Stalactites and Stalagmites Lab     132

3F. Weathering the Rocks Lab       135

3G. Hunting Through the Sand Lab      139

3H. The Basics of Rocks and Minerals Background Reading  145 

CHAPTER 4

HISTORY OF PLANET EARTH       149
4A. Unearthing History Lab       151

4B. Drilling Through the Ages Lab     160

4C. Decaying Candy Lab        167

4D. Superposition Diagram Challenge      174

4E. Mapping the Glaciers Lab       178

4F. Geoarchaeology Background Reading     184

CHAPTER 5

EARTH’S INTERIOR SYSTEMS       187
5A. Shaking Things up Lab      189

5B. Mounting Magma Lab       195

5C. Hypothesizing About Plates Activity      201

5D. Cracking up With Landforms Lab and Landforms 
Formative Assessment        209© H

aw
ke

r B
ro

wnlo
w E

du
ca

tio
n



© 2016 Hawker Brownlow Education • 9781760019051 • NST9051 vv

CHAPTER 6

EARTH’S WEATHER         219
6A. Wondering About Water Lab       221

6B. Piling up the Water Lab        227

6C. Phasing in Changes Lab       234

6D. Deciphering a Weather Map Lab       241

6E. Wednesday Weather Watch Reports      248

6F. Lining up in Front Lab        250

6G. Weather Instrument Project        255

6H. Making Your Own Cloud Chart       262

6I. Weather Proverbs Presentation       267

6J. Sweating About Science Lab       269

CHAPTER 7

HUMAN IMPACTS ON EARTH SYSTEMS      277
7A. pHiguring out Acids and Bases Lab       279

7B. Acid Rain Background Reading       285

7C. Researching Scientists Project       287

7D. Science Article Reviews        291

7E. Oatmeal Raisin Cookie Mining Lab       293

7F. The Poetry of Earth Science Project       299

APPENDIXES 
A. Next Generation Science Standards      305

B. Electronic Tablet Information       307

C. Favorite iPad Apps        308

D. Six Additional Earth Science Lessons      310© H
aw

ke
r B

ro
wnlo

w E
du

ca
tio

n



ixix© 2016 Hawker Brownlow Education • 9781760019051 • NST9051

This second edition of Earth Science Success: 55 Tablet-Ready, Notebook-Based 
Lessons provides a one-year Earth Science curriculum with 55 classroom-
proven lessons designed to follow the disciplinary core ideas for middle 

school Earth and space science from the Next Generation Science Standards (NGSS). 
Intended for teachers of grades 5–9, Earth Science Success emphasizes hands-on, 
sequential experiences through which students discover important science con-
cepts lab by lab and develop critical-thinking skills. Whereas the first edition 
focused more on the rationale for implementing the curriculum and the wisdom of 
using composition notebooks, this second edition focuses a special lens on the les-
sons themselves. The 55 lesson plans enable teachers to use electronic tablets, such 
as iPads, with best practice, field-tested methods. 

Middle school Earth science teachers’ days are very busy with large classes, 
meetings and various duties, grading and correction, class preparation, answer-
ing communications from parents, and so on. Earth Science Success is the result 
of the authors’ desire to create a notebook-based, lab-focused, ready-to-use, 
and now tablet-ready curriculum that has been field-tested and refined for suc-
cess. The authors have organized this curriculum into a series of investiga-
tions that emphasize the active involvement of students in a discovery process. 
Intended primarily for classroom science teachers as a survival guide for teach-
ing a full Earth science course, Earth Science Success follows a three-step pattern of 
active involvement in the discovery process, which includes anticipation, evidence 
collection, and analysis. The topics chosen and the laboratory approach employed 
in Earth Science Success reflect the core ideas involved in scientific and engineering 
practices, which lead to the four main categories of performance expectations from 
NGSS: Engineering Design, Earth’s Place in the Universe, Earth’s Systems, and 
Earth and Human Activity. Earth Science Success is also a valuable tool for training 
future science teachers, who will enjoy implementing and discussing the investiga-
tions featured in this book.

To the Earth Science Teacher
Like you, the author is a busy classroom science teacher. Successful strategies 
include those that save time and promote skillful organization. Both composition 
notebooks and electronic tablets offer tremendous opportunities in this regard. The 
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lessons in Earth Science Success lend themselves toward either approach. Combin-
ing the two, however, is even better. 

The same successful pattern is followed for each lab report, no matter what the 
learning target or concept. See “Expectations for Each Investigation,” p. XIII, for a 
summary of the expectations for each component of the lab report. The point value 
shown in parentheses is flexible, and is based on a 30-point total for each lab report 
grade.

Among iPad apps, Paperport Notes, Evernote, and Notability all provide for fully 
integrated note taking. The author uses the Notability app with the Divider set as 
Science, and the Subjects set as Labs and Lessons, Reference Pages, and Glossary. 
She creates a PDF of each lab report template and posts it on her website (both 
Google and Schoology), for students to download. She encourages “auto syncing” to 
Google Drive or Dropbox, so if a glitch happens with the electronic lesson, the work 
has been backed up. Students submit their assignments electronically to Schoology, 
but Showbie and eBackpack also work well in that capacity. These Learning Manage-
ment Systems allow teachers to “push” the assignments onto the students’ tablets, 
and provide due date calendar systems, as well. 

The author uses a mini-conference method for typical in-class grading. This 
involves collecting all of the iPads (or composition notebooks with bookmarks 
placed in the current lab) in the front of the classroom, on a cart. The lab reports are 
graded in random order, while students work on other assignments and lessons, 
such as the graphing or analysis portions of the following lab, at their desks. Stu-
dents are called up to sit next to the teacher, to witness the grading, as individuals, 
in a semiprivate conference. Input from the student and feedback from the teacher 
become clear and lasting through the use of this method. The author has found that 
a class of 32 iPad lab reports can be graded using the mini-conference system in a 
typical 50-minute class period.

Why are notebooks, both electronic and nonelectronic, so valuable? One of the 
most important reasons is that students are able to organize, reflect upon, and 
retrieve their learning. This enables them to increase their scores assessments and 
achieve at higher levels. Students tend to have fewer missing assignments, and 
“no name” papers are a thing of the past. While tablets enable connections to inter-
net research, word-processing capabilities, real-time data, and access to rich video 
vignettes to expand learning, the composition notebooks have many benefits as 
well. Composition notebooks are durable. The fact that no pages can be torn out 
enables students to refer to past results. Any important handouts and foldables can 
be glued or taped in, and students can incorporate labeled sketches, data tables, 
predictions, analysis questions, personal reflection, vocabulary, and correction of 
misconceptions in each lesson. The tablets and composition notebooks are great 
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resources to use at parent/teacher conferences. The evidence to show student 
learning through investigations is clear. By the time students reach middle school, 
using hands-on activities to teach meaning in science is critical (NAEP 2013).

Expectations for Each Investigation
Based on a 30-point total, the author uses the following system to grade lab reports.

1. Title (1 point): The title should include several descriptive words, not 
a complete sentence, dealing with the chosen topic of the experiment. It 
should be brief and catchy, but should also indicate the variable(s) that 
were tested.

2. Problem (1 point): This provides the anticipatory question, which lends 
focus to learning for the experiment. It should be a complete sentence 
and phrased as a question. The problem explicitly states the experimental 
question being investigated, providing enough detail so the audience can 
understand what will be done.

3. Prediction (1 point): The prediction (or hypothesis, depending on the 
particular requirements in each lab) must be a complete sentence and on-
topic. It is not graded for accuracy, but it is often compared and contrasted 
later with the final outcome of the investigation. This is where the author 
often targets the correction of misconceptions through class discussion and 
formative assessment.

4. Thinking About the Problem (3 points): This section gives the student 
necessary background information and content descriptions related to the 
investigation. The expectation is for the student to develop strengths in 
literacy by highlighting important sentences while the teacher reads the 
section out loud. This process helps the student to write three main points 
from the background information (see Figure I.1, p. XIV for an example). 
The teacher should have students share several main points out loud, after 
writing, so that misconceptions can be anticipated and explained. 

5. Labeled Image (3 points): The image should clearly show the labeled 
materials and experimental setup, so that the student can describe all 
procedures. On each lab report, there is a designated space where students 
can place their image (or draw their sketch, when using composition note-
books). See Figure I.2, p. XV, for an example.

INTRODUCTION
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FIGURE I.1. 

STUDENT SAMPLE OF “THINKING ABOUT THE PROBLEM” SECTION IN 
SCIENCE NOTEBOOK
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FIGURE I.2.

STUDENT SAMPLE OF LABELED IMAGES IN SCIENCE NOTEBOOK
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6. Data Tables and Graphs (8 points): All labs contain at least one data 
table, and many include graphs, charts, concept maps, and so on. Stu-
dents are expected to correctly label graphs and tables so the audience can 
understand them. The evidence presented in the data tables and graphs 
should be complete and accurate.

7. Analysis Questions (8 points): These questions vary in their approaches. 
Some require students to describe the purpose and procedure for the 
experiment, while others require a discussion about how variables were 
controlled. Students will describe what evidence was observed and what 
was measured, and they will compare the original prediction with the 
results to help defeat misconceptions. They will also include how the 
results are supported by other related scientific concepts, research, or 
theories (using the “Thinking About the Problem” section as a guide). 
Many analysis questions include internet searches and links to electronic 
resources and concept maps to promote personal reflection and further 
the correction of misconceptions. There are also questions for enrichment, 
which the teacher can use for differentiation. The expectation is that stu-
dents will answer the analysis questions completely and with accuracy. 

8. Learning Targets (0 points): This briefly lists a main objective for the les-
son or concept learned while conducting the experiment.

9. “I Learned ...” Statement (1 point): These are facts and main ideas that 
apply to what students learned during the investigation. A complete sen-
tence is expected.

10. “Redo” Statement (1 point): One of these sentences is due for each 
investigation. Students must think of a change in the variables (materials 
or procedures) that might result in a totally new outcome on the lab. An 
example might be: “I would try the experiment using a black light, rather 
than sunlight.” A good sentence framework to use is, “Instead of using ___, 
I would use …”.

11. Identify One “Manipulated Variable” (1 point): A manipulated variable 
is a particular component of the experiment that is purposefully changed 
in order to see results. Students should list the main manipulated variable, 
but do not need a complete sentence.

12. Identify One “Measured Variable” (1 point): A measured variable is the 
evidence of the experiment, which was observed, measured, and recorded 
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