
NGSS Chemistry in the Earth System II SC2460 
Course Code Grade Level High 

School 
Credit 
Value 

NCAA 
Approval 

SC2460 10th Grade .5 TBD 
Course Description 

This course is based upon the Next Generation Science Standards (NGSS) adopted by 
Washington State and is the first course of a two-semester length course.  
 
This course is the second of a 2-semester course that will provide an integrated study of 
both chemistry and earth science fundamentals including: (1) the factors that influence 
reaction rate and equilibrium, (2) how Earth’s surface has changed over time through 
the processes of thermal convection, the hydrologic cycle, and the rock cycle, (3) how 
Earth’s systems and life arose and how these systems and life interact through 
feedback systems, and (4) how humans can develop sustainable solutions for specific 
problems/issues. The course will present and assess concepts through a variety of 
mediums including readings, videos, simulations, activities/labs, discussions, projects, 
quizzes, and tests.  
 
As this this class was designed last year, students and parents/guardians/mentors 
should be aware that the course may be modified throughout this year through the 
collaborative work and/or oversight of FWPS teachers and district science coordinators. 
Thus, syllabus (and course) will likely be modified throughout the year. If you have any 
questions about the course in this regard, please don’t hesitate to email me. 
 

Prerequisites Course Length Course Time 
Successful completion of 
9th Grade NGSS Biology. 
 
Successful completion of 
10th Grade NGSS 
Chemistry in the Earth 
System 1. 

17-18 Weeks 60 Minutes/Day or  
5 hours per week 

Required Materials: Texts, readings, other materials 
Students in this course will complete all assignments through the iA campus platform. 
Students will have access to online curriculum through Apex that may be used for 
assignments and/or as a reference for additional help on topics/concepts.  
The course may include labs and/or activities that may require the purchase of 
materials. 

Washington State Testing Requirements 
The course is part of a 3-year sequence of courses offered in the Federal Way Public 
School District and includes the following courses: (1) 9th grade NGSS Biology, (2) 10th 
grade NGSS Chemistry in the Earth System (being developed this year), and (3) 11th 
grade Physics in the Universe (to be developed). These 3 courses will address NGSS 
high school science standards that will then be assessed on a NGSS Washington State 
assessment at the end of the 11th grade year.  

 
Instructor Information 

Within Course:  Contact within the course itself through the iA campus email platform 
(Canvas). 
Email: kmarais@fwps.org 
Phone: N/A  
 



I am happy to do phone calls but please email me to set up a call as I reside in South 
Africa. It is NO problem for me to call you!  I can dial any US number using 
Skype/Google Chat and you will hear my voice on your landline or cell. Just email me 
and we will set up a day and time. 
 
Virtual Sessions: To be posted in Canvas. 

 
Expected Learning Outcomes: 
The student will be able to meet the following NGSS High School standards. 
Standards noted in RED will be assessed in the first course of this 2-sequence course or SC2450.  
Standards noted in BLACK will be accessed in the second course of this 2-sequence course or SC2460. 
Standards noted in BLUE will be assessed throughout the year. 
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Priority 
Standard 

Description 

PS 1  
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.  

PS 2  

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.  

PS 3  
HS-PS1-3: Plan and conduct an investigation to gather evidence to 
compare the structure of substances at the bulk scale to infer the strength 
of electrical forces between particles.  

PS 4  
HS-PS1-4: Develop a model to illustrate that the release or absorption of 
energy from a chemical reaction system depends upon the changes in 
total bond energy.  

PS 5  

HS-PS1-5: Apply scientific principles and evidence to provide an 
explanation about the effects of changing the temperature or 
concentration of the reacting particles on the rate at which a reaction 
occurs.  

PS 6  
HS-PS1-6: Refine the design of a chemical system by specifying a 
change in conditions that would produce increased amounts of products 
at equilibrium.  

PS 7  
HS-PS1-7: Use mathematical representations to support the claim that 
atoms, and therefore mass, are conserved during a chemical reaction.  

PS 8  
HS-PS1-8: Develop models to illustrate the changes in the composition of 
the nucleus of the atom and the energy released during the processes of 
fission, fusion, and radioactive decay.  

PS 9  
HS-PS2-6: Communicate scientific and technical information about why 
the molecular-level structure is important to the functioning of designed 
materials.  

PS10  
HS-ESS1-5: Evaluate evidence of the past and current movement of 
continental and oceanic crust and the theory of plate tectonics to explain 
the ages of crustal rocks.  

PS11  
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.  

PS12  
HS-ESS2-1: Develop a model to illustrate how Earth’s internal and 
surface processes operate at different spatial and temporal scales to form 
continental and ocean-floor features.  

PS13  
HS-ESS2-2: Analyze geoscience data to make the claim that one change 
to Earth’s surface can create feedbacks that cause changes to other 
Earth’s systems.  
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PS14  
HS-ESS2-3: Develop a model based on evidence of Earth’s interior to 
describe the cycling of matter by thermal convection.  

PS15  
HS-ESS2-5: Plan and conduct an investigation of the properties of water 
and its effects on Earth materials and surface processes.  

PS16  
HS-ESS2-7: Construct an argument based on evidence about the 
simultaneous coevolution of Earth’s systems and life on Earth.  

PS17  
HS-ESS3-1: Construct an explanation based on evidence for how the 
availability of natural resources, occurrence of natural hazards, and 
changes in climate have influenced human activity.  

PS18  
HS-ESS3-2: Evaluate competing design solutions for developing, 
managing, and utilizing energy and mineral resources based on cost-
benefit ratios.  

PS19  
HS-ESS3-3: Create a computational simulation to illustrate the 
relationships among management of natural resources, the sustainability 
of human populations, and biodiversity.  

PS20  
HS-ESS3-4: Evaluate or refine a technological solution that reduces the 
impacts of human activities on natural systems.  

PS21  
HS-ETS1-1: Analyze a major global challenge to specify qualitative and 
quantitative criteria and constraints for solutions that account for societal 
needs and wants.  

PS22  
HS-ETS1-2: Design a solution to a complex real-world problem by 
breaking it down into smaller, more manageable problems that can be 
solved through engineering.  

PS23  

HS-ETS1-3: Evaluate a solution to a complex real-world problem based 
on prioritized criteria and trade-offs that account for a range of constraints, 
including cost, safety, reliability, and aesthetics, as well as possible social, 
cultural, and environmental impacts.  

PS24  

HS-ETS1-4: Use a computer simulation to model the impact of proposed 
solutions to a complex real-world problem with numerous criteria and 
constraints on the interactions within and between systems relevant to the 
problem.  

PS25  
9-10.RST.1: Cite specific textual evidence to support analysis of science 
and technical texts, attending to the precise details of explanations or 
descriptions.  

PS26  
9-10.RST.2: Determine the central ideas or conclusions of a text; trace 
the text’s explanation or depiction of a complex process, phenomenon, or 
concept; provide an accurate summary of the text.  

PS27  
9-10.RST.9: Compare and contrast findings presented in a text to those 
from other sources (including their own experiments), noting when the 
findings support or contradict previous explanations or accounts.  

PS28  9-10.WHST.1: Write arguments focused on discipline-specific content.  



   
Internet Academy Syllabi 

 

 
Course Outline with Suggested Time Requirement 

Unit 1 ~4 weeks 
Chemical Reactions:  
What factors influence reaction rate and equilibrium? 

  

NGSS PRIORITY STANDARD 5 (above) 
NGSS PRIORITY STANDARD 6 (above) 
 
Guiding Question: What factors influence the rate of a chemical 
reaction and its direction and how can these factors be 
manipulated to achieve a desired reaction rate or shift in 
reaction direction? 

Unit 2 ~4 weeks 
Changing Earth:  
What processes have shaped Earth? 

  

NGSS PRIORITY STANDARD 12 (above) 
NGSS PRIORITY STANDARD 14 (above) 
NGSS PRIORITY STANDARD 15 (above) 
 
 
Guiding Question: How did Earth become like it is today through 
constructive and destructive forces and through the processes of 
thermal convection, the hydrologic cycle, and the rock cycle?  

Unit 3 ~4 weeks 
Earth and Life:  
Interactions and Feedback 

  

NGSS PRIORITY STANDARD 13 (above) 
NGSS PRIORITY STANDARD 16 (above) 
 
 
Guiding Question: How did Earth’s systems and life arise and 
how have these systems and life interacted through feedback 
systems? 

Unit 4 
~4-5 
weeks 

Earth and Humans:  
Specific Problems and Sustainable Solutions 

  

NGSS PRIORITY STANDARDS 17 - 24 (above) 
  
Guiding Question: What sustainable solutions can be proposed, 
tested, and analyzed to address specific problems? 

Student understanding will be assessed through: 
 

PS29  

9-10.WHST.7: Conduct short as well as more sustained research projects 
to answer a question (including a self-generated question) or solve a 
problem; narrow or broaden the inquiry when appropriate; synthesize 
multiple sources on the subject, demonstrating understanding of the 
subject under investigation.  
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Assessment 
Type 

Purpose of Assessment Possible 
Examples 

Revision Policy 
and Grading 

Formative  Informal assessments 
 

Provide opportunities to 
learn and practice new 
skills/concepts 
 
Prepare students for 
formal unit tests and/or 
semester finals 

 

Self-Checks 
Discussions 
Labs/Activities 
Projects 

The student will 
have three 
attempts. 
 
With each attempt, 
the student will 
receive feedback in 
the form of a score 
and/or teacher 
feedback to help 
student master 
skill/concept 
 
 

Summative  Formal assessments  
 
Provide opportunity for a 
student to demonstrate 
mastery of a major 
skill/concept  
 
Provide opportunity for 
student to demonstrate 
understanding at the 
end of a unit or 
semester 

 
 

Unit Exam 
Summative 
Lab, Activity, 
or Project 
Semester 
Exam 

The student will 
have three 
attempts to 
successfully meet 
standard or a “3” or 
better. The student 
should email the 
teacher if they do 
not meet standard 
or a “3” and a plan 
can be discussed 
to help the student 
meet standard.   
 
For semester final 
exam  
 
The student will 
have only one 
attempt to 
successfully meet 
the requirements 
 
 

 
Criteria for grade determination 
 
High School Credit Bearing Grading Scale 
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Priority Standard scores are calculated using highest score at the 
assignment/assessment level to calculate a recommendation to the teacher who will 
then determine the priority standard grade. 

Summative 
Grade 

Priority Standard Grades 

A 
The average of all the priority standards assessed is 
between 3.50 and 4.00 

B 
The average of all the priority standards assessed is 
between 3.00 and 3.49 

C 
The average of all the priority standards assessed is 
between 2.30 and 2.99 

F 
The average of all the priority standards assessed is 2.29 
and below 

 An “A” means that student has demonstrated thorough knowledge on most 
standards that have been assessed and are required to earn credit in the course. 

 An “B” means that student has demonstrated competency on most standards 
that have been assessed and are required to earn credit in the course. 

 An “C” means that student has demonstrated minimal competency on the 
standards that have been assessed and are required for the course. The student 
can continue to the next course but may need additional support. 

 An “F” means that student has met fewer than the minimal number of the 
standards required to earn credit in the course. The student will not receive credit 
for the course. The student is at significant risk of not successfully completing the 
next course in sequence or may not be promoted to the next course. 

 Pass/Fail Classes – A student must meet a minimal number of the standards in 
order to earn “Pass” in the course. 

 NC – Student has not completed enough work to determine a grade. 
 
Policies 
 
Academic Integrity - Academic integrity is essential to learning. Students are expected 
to complete their own work. Copying, plagiarizing, cheating or other methods of 
intentional deception are prohibited. Students will be asked to redo the assignment or 
another assignment to meet standard. 
 
WAC – Weekly Academic Contact - State regulations require students in online 
programs to have weekly academic contact with each teacher. This occurs as students 
become actively engaged with the curriculum and online instruction, submitting 
assignments to make progress in learning and successfully complete. Students have 
multiple opportunities and methods to achieve weekly academic contact and receive 
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teacher assistance and feedback: email, instant chat, live online sessions, assignments, 
phone, and face-to-face meetings by appointment. 
 
MAP – Monthly Academic Progress - Monthly Academy Progress (MAP): Students 
earn an academic progress mark each month: On Pace (OP) or Behind Pace (BP) 
based on their progress with their learning plan contract (LPC).   The student will 
receive OP if the student has completed all assignments required by their Learning Plan 
Contract by the MAP date. Students can use their Learning Plan Contract or pacing 
guide in Genius to determine the necessary assignments for each month's MAP.The 
student will receive BP for the month if the student has not completed all assignments 
required by the Learning Plan Contract. If a student is Behind Pace, he/she will receive 
an intervention plan. The intervention plan is designed to get students On Pace and will 
be emailed to the student and parent. Students are required to confirm receipt of their 
MAP email, no matter which mark they receive. If a student receives a BP three months 
in a row, they are at risk of being withdrawn from the class. 
 
E-mail and Software Agreement - Students agree to maintain electronic integrity and 
face disciplinary measures if they do not abide by their promise. 
 
Professional Decisions - Teachers reserve the right to make adjustments to the 
course content and expectations. 
 
Student Expectations 
 

 Complete all courses tests, including state required tests for graduation. 
 Attend weekly online sessions. 
 Attend class daily. Course attendance is submitting assignments, attending live 

instructional sessions, attending office hours with the teacher, being online 
working on assignments, emailing, texting or calling teacher with questions 

 Have the computer hardware and software necessary for the class work. 
 Communicate with the instructor in a clear, friendly, courteous manner. 

This includes signing communications with their full name and the name of the 
class they are in. 

 Communicate in Standard English. "e-english," the informal, lower-case, run-
together communications used in chat rooms, is appropriate for the audiences 
and purposes of some e-mail. It is not appropriate for communicating with an 
instructor in class. 

 Turn in original work. Internet Academy teachers monitor for intentional 
deception through the use of an on-line subscription service and IA email 
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archives. The consequences for intentional deception (copying, plagiarism, 
cheating, using someone else's work) may result in: redoing assignment, 
completing an alternative assignment, parent contact, and/or failing the course. 

 Do their very best work at all times. 
 Proceed at a steady pace toward finishing the class. 

 


