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Essential Question(s): 

Where do elements come from? How can we use the Periodic Table to predict properties of elements? 

How are our smartphones connected to the Earth’s formation?  

 Big Idea(s): 

To investigate the formation of the Earth, its chemical composition, and how 
chemical reactions helped support and influence human life. 

To evaluate solutions for developing, managing and utilizing Earth’s resources in a 
sustainable manner for future generations.  

 

Next Generation Science Standards (NGSS) (includes West Haven’s “Priority” 
NGSS in BOLD and “Supporting” Standards) – Prioritize Performance 
Expectations 

Priority Standards: 

HS-
PS1-
2. 

Construct and revise an explanation for the outcome of a simple 
chemical reaction based on the outermost electron states of atoms, 
trends in the periodic table, and knowledge of the patterns of chemical 
properties. [Clarification Statement: Examples of chemical reactions 
could include the reaction of sodium and chlorine, of carbon and 
oxygen, or of carbon and hydrogen.] [Assessment Boundary: Assessment 
is limited to chemical reactions involving main group elements and 
combustion reactions.] 



 

HS-
ESS1
-6. 

Apply scientific reasoning and evidence from ancient Earth materials, 
meteorites, and other planetary surfaces to construct an account of 
Earth’s formation and early history. [Clarification Statement: Emphasis 
is on using available evidence within the solar system to reconstruct the 
early history of Earth, which formed along with the rest of the solar 
system 4.6 billion years ago. Examples of evidence include the absolute 
ages of ancient materials (obtained by radiometric dating of meteorites, 
moon rocks, and Earth’s oldest minerals), the sizes and compositions of 
solar system objects, and the impact cratering record of planetary 
surfaces.] 

 

Supporting Standards: 

 

HS-

PS1-

1. 

Use the periodic table as a model to predict the relative properties of elements based 

on the patterns of electrons in the outermost energy level of atoms. [Clarification 

Statement: Examples of properties that could be predicted from patterns could include 

reactivity of metals, types of bonds formed, numbers of bonds formed, and reactions 

with oxygen.] [Assessment Boundary: Assessment is limited to main group elements. 

Assessment does not include quantitative understanding of ionization energy beyond 

relative trends.] 

HS-ESS3-2  - Evaluate competing design solutions for developing, managing, and 

utilizing energy and mineral resources based on cost-benefit ratios.*  

 

“Unwrapped” Concepts and Skills, Bloom Levels (BL) 

Concepts(Need 
to Know) 

Skills 
(Able 
to 
Do) 

Blooms SEP List CCC List LA 
Common 
Core 

Math 
Commo
n Core 

From the given 
model, students 
identify and 
describe* the 
components of 
the model that 

Use a 
Mod
els 
 
Creat
ing 

Creating 

Evaluating 

Analysis 

Applying 

Developing and 
Using Models - 
use a model to 
predict the 
relationships 
between 

Patterns 
Different 
patterns may 
be observed 
at each of 
the scales at 

RST.9-
10.7 

 

WHST9-
12.2 

MP.4, 

HSM-

Q.a.1, 

HSN-

Q.A.2. 
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are relevant for 
their 
predictions, 
including: i. 
Elements and  

their 
arrangement in 
the periodic 
table; ii. A 
positively-
charged nucleus 
composed of 
both protons 
and neutrons, 
surrounded by 
negatively-
charged 
electrons; iii. 
Electrons in the 
outermost 
energy level of 
atoms (i.e., 
valence 
electrons); and 
iv. The number 
of protons in 
each element. 

 

Students use 
the periodic 
table to 
understand and 
identify soil 
chemistry 
composition. 

 

Students can 
predict the 
formation of 
molecules 
through 
elemental 
bonding 

 

expla
natio
ns 
 
Make 
predi
ction
s  
 
Plan 
and 
cond
uct 
inves
tigati
ons  

Understanding 

 

systems or 
between 
components of 
a system 

Constructing 
Explanations 
and Designing 
Solutions 

Construct and 
revise an 
explanation 
based on valid 
and reliable 
evidence 
obtained from 
a variety of 
sources 
(including 
students’ own 
investigations, 
models, 
theories, 
simulations, 
peer review) 
and the 
assumption 
that theories 
and laws that 
describe the 
natural world 
operate today 
as they did in 
the past and 
will continue to 
do so in the 
future. 

 

*Apply 
scientific 
reasoning to 
link evidence to 
the claims to 
assess the 
extent to which 
the reasoning 
and data 

which a 
system is 
studied and 
can provide 
evidence for 
causality in 
explanations 
of 
phenomena- 

 

 Stability and 
Change 

Much of 
science deals 
with 
constructing 
explanations 
of how things 
change and 
how they 
remain 
stable. 

WHST.9-
12.5 

 

RST.11-
12.1 

 

RST.11-
12.8 

 

HSN-

QA.3. 

MP.2 
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Students 
construct an 
explanation of 
the outcome of 
the given 
reaction based 
on the valence 
electrons of 
elements 

 

Students 

describe 

their 
reasoning 
that 
connects the 
evidence, 
along with 
the 
assumption 
that 

theories and 
laws that 
describe 
their natural 
world 
operate 
today as 
they did in 
the past and 
will 

continue to 
do so in the 
future, to 
construct an 
explanation 
for 

how the 
patterns 

of outermost 

support the 
explanation or 
conclusion.  

http://ngss.nsta.org/Practices.aspx?id=6&exampleid=369
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electrons 
and the 
electronegati
vity of 
elements 
can be used 
to predict the 
number and 
types of 

bonds each 
element 
forms. 

Students 
construct an 
account of 
Earth’s 
formation and 
early history 
that includes 
that: i. Earth 
formed along 
with the rest of 
the solar system 
4.6 billion years 
ago. ii. The early 
Earth was 
bombarded by 
impacts just as 
other objects in 
the solar system 
were 
bombarded 

 

 Students 
include and 
describe* the 
following 
evidence in 
their 
explanatory 
account: i. The 
age and 
composition of 
Earth’s oldest 
rocks, lunar 



rocks, and 
meteorites 
determined by 
radiometric 
dating; 

 

Students use 

reasoning to 
connect 

the 

evidence to 

construct the 
explanation 
of Earth’s 

formation 
and early 
history, 
including 

that 

The relative 
lack of 
impact 
craters and 
the age of 
most rocks 
on Earth 

compared to 

other bodies 
in the solar 
system can 
be attributed 
to processes 
such as 
volcanism, 

plate 
tectonics 

and erosion 
that have 
reshaped 



Earth’s 
surface, and 
that this is 
why 

most of 
Earth’s rocks 
are much 
younger than 
Earth itself 

 

 

Assessments 

Dipsticks - See Attached 

Common Formative Assessment (Followed by Data Team Analysis) - See 
Attached 

Instructional Planning 

Suggested Resources/Materials: 

Suggested Resources/Materials: 

Student Textbook  Pages 53-54, 294-298 

Readings - current event related articles 

Lab Equipment 

Text/Notes/Handouts 

Computer Lab 

Library Resources 

Suggested Research-based Effective Instructional Strategies: 

Interactive use of technology 

Graphic organization 

Direct instruction 

Cooperative group work 



Hands on learning 

Independent class work 

Demonstrations 

Student Presentations 

Unit Activities/Unit order: 

How did Earth get here? - order of events introduction activity 

Periodic Table 

Soil Chemistry 
 
Soil Conservation/Human Impact 
 
Agricultural Cultivation of a Planet (Reference the movie Martian) Performance Task  
 

(The following activities can be done in the computer lab or in the class if the 
research materials are provided. 

Vocabulary/Word Wall Enrichment/Extension Interdisciplinary 
Connections 



Soil Composition 

Elements 

Periodic Table 

Nucleus 

Proton 

Neutron 

Electron 

Valence Electron 

Molecule 

Bonding 

pH 

Acid 

Base 

Reaction 

Ion 

Electronegativity 

Meteor Impacts 

Lunar Rock 

Radiometric Dating 

Half-life 

Volcanism 

Plate Tectonics 

Erosion 

Arable Land 

Desertification 

Pesticide 

Overharvesting 

GLOBE 

 

 

Interpreting Data 

Calculations 

Reading for 

Information 

Graphing 

Big Bang - IS 

Stars - IS 

 



 

 
 


