
                                                      

 

 

 

 

   

 

 

 

 

 

 

 

 

HIGH SCHOOL SCIENCE GRADUATION COMPETENCIES

“The most important characteristic of competency-based education is that it measures learning rather than time.  Students progress by demonstrating 

their competence, which means they prove that they have mastered the knowledge and skills (called competencies) required for a particular course, 

regardless of how long it takes.” 

Dr. Robert Mendenhall, President, Western Governor’s University 



 

HighHighHighHigh    SchoolSchoolSchoolSchool    ScienceScienceScienceScience    GraduationGraduationGraduationGraduation    CompetencieCompetencieCompetencieCompetenciessss    
    

High School Science Graduation Competencies are meant to serve as a guide for teachers and leaders as they prepare students to become scientifically literate 

citizens, critical and creative independent thinkers, and effective communicators and collaborators. In accordance to our Superintendent’s 20/20 Vision, we aim to 

ensure that every Henry County graduate is truly college and career ready for success in the 21
st

 century.   

As provided by the research undertaken by the Great Schools Partnership, content area graduation competencies are based on state standards and clearly defined 

learning progressions. They specifically describe the most essential content knowledge that students will need to truly emerge from the educational experience 

college and career ready.  Supporting the High School Science Graduation Competencies are relevant performance indicators. Performance indicators are aligned 

with content-area and cross-curricular state standards, and provide more detailed descriptions of what it means to meet a graduation competency. Scoring criteria for 

each performance indicator were developed based on best practice and research.  The scoring criteria will be used in rubrics for summative assessments across the 

district to ensure the validity and reliability of scoring for High School Science Graduation Competencies for each content area.   

The scoring criteria for the High School Science Graduation Competencies were collaboratively developed by several dedicated and passionate science teachers 

from across the district. 

 

Heather Benslay, Locust Grove High 

Bruce Bunn, Eagle’s Landing High 

Shantaia Covin, Henry County High 

Dr. Melissa Davis, Union Grove High 

William Dickerson, Ola High 

Priscilla Funk, Henry County High 

Sarah Johnson, Eagle’s Landing High 

Monica Kimbrell, Henry County High 

Shelia Midgette, Stockbridge High 

Katherine Nealis, Hampton High 

Dr. Katrina Pandya, Ola High 

Dharmendrakumar Patel, Stockbridge High 

Charlena Raines, Dutchtown High 

Genevieve Ralston, Locust Grove High 

Ashley Roe, Dutchtown High 

Darlene Sabine, Ola High 

Suzanne Scudder, Woodland High 

Phinizy Spalding, Eagle’s Landing High 

Dr. Sherry Turner, Ola High 

Zanetta Walker, Hampton High 

Lisa Wilkerson, Woodland High 

Nancy Wilson, Ola High 
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HIGH SCHOOL GRADUATION COMPETENCIES- CURRICULUM MAP 

 

Biology  

Graduation 

Competencies 
Content Standards 

 SB1 SB2 SB3 SB4 SB5 

HS1      � (a-d) � (a-e)    

HS2       � (a) � (a-d)  

HS3      � (a,b)   � (b-e) 

HS4       � (b-d)   

Physical Science  

Graduation 

Competencies 
Content Standards 

 SPS1 SPS2 SPS3 SPS4 SPS5 SPS6 SPS7 SPS8 SPS9 SPS10 

HS5     �  �  �  �   �      

HS6                           �    

HS7                          �      �  �  
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HIGH SCHOOL GRADUATION COMPETENCIES- CURRICULUM MAP 

 

Physics  

Graduation 

Competencies 
Content Standards 

 SP1 SP2 SP3 SP4 SP5 SP6 

HS8     �       

HS9    �     

HS10     �    

HS11          �   

HS12      �     �  

Chemistry  

Graduation 

Competencies 
Content Standards 

 SC1 SC2 SC3 SC4 SC5 SC6 SC7 

HS13  � (a,b) � (c) � (a,b)        

HS14       � (b) � (a,b)       

HS15      � (a,b,e)         

HS16   � (f)   � (a-c) � (a) �     
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HIGH SCHOOL GRADUATION COMPETENCIES- CURRICULUM MAP 

 

Human Anatomy  

Graduation 

Competencies 
Content Standards 

 SAP1 SAP2 SAP3 SAP4 SAP5 

HS17  � (a-c,e)     

HS18      � (a,b)    

HS19    � (a-c)   

HS20        � (a-e)  

HS21      � (a-c) 

Environmental Science  

Graduation 

Competencies 
Content Standards 

 SEV1 SEV2 SEV3 SEV4 SEV5 

HS22      � (a-e)        

HS23      � (a-d)       

HS24        � (a-e)      

HS25        � (a,b,d-f))     

HS26          � (a-f)    
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HIGH SCHOOL GRADUATION COMPETENCIES- CURRICULUM MAP 

 

Earth Systems 

Graduation 

Competencies 
Content Standards 

 SES1 SES2 SES3 SES4 SES5 SES6 

HS27     � (a,c-e) �      

HS28  � (e) �  �  � (e) � (e-f) � (a-c,e) 
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HIGH SCHOOL GRADUATION COMPETENCIES- Biology 

Graduation Competency: HS1 

Life Science: Structure, Function, and Information Processing  

Students will apply scientific and engineering practices to understand and analyze molecular, structural, and chemical biology as they relate to biological 

systems and each level of organization from cells to organ systems. 

Performance Indicators 

A. Construct a scientific explanation based on evidence for how eukaryotic cells have evolved from prokaryotic cells using cellular structures and 
functions. (SB1.a) 
 

B. Construct and use a model to demonstrate the role of the cell membrane in maintaining homeostasis both prokaryotic and eukaryotic cells. 
(SB1.a) 
 

C. Infer from an experiment that enzymes are catalysts in living systems and that the rate of a reaction and function is affected by environmental 
factors. (SB1.b) 
 

D. Assess how carbohydrates, lipids, proteins, and nucleic acids function at a cellular level to maintain homeostasis for the organism. (SB1.c) 
 

E. Use the concepts related to the properties of water to explain the phenomena of how water impacts life processes. (SB1.d) 
 

F. Appraise a model of the central dogma of biology (DNA to mRNA to Protein) and the effects of an error on any step of the process.  Be sure to 
demonstrate the effects of changes in DNA and its effect on the protein as well as the organism. (SB2.a-b,d) 
 

G. Create a media project to explain the relationship between mitosis and meiosis and their relationship to asexual and sexual reproduction 
respectively.  (SB2.c,e) 
 

H. Construct and appraise an illustration that demonstrates the application of Mendel’s laws in meiosis and inheritance patterns among organisms. 
(SB2.c)  

  

 

Performance Indicator Scoring Criteria Graduation Competency 1 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Construct a 
scientific explanation 
based on evidence for 

The student can 

recognize that a cell 

lacking a nucleus is 

The student can classify a 

cell as prokaryotic or 

eukaryotic based on 

The student can 

construct an explanation 

of how eukaryotic cells 

The student can analyze 

scientific sources to 

construct an explanation 
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how eukaryotic cells 
have evolved from 
prokaryotic cells using 
cellular structures and 
functions. (SB1.a) 

prokaryotic and that 

prokaryotic cells were the 

first cells on earth.  

evidence provided and 

explain that eukaryotic 

cells have organelles and 

evolved from prokaryotic 

cells.  

evolved from prokaryotic 

cells and support the 

explanation with specific 

cell structures and 

functions.  

of how eukaryotic cells 

evolved from prokaryotic 

cells and support the 

explanation with specific 

cell structures and 

functions. 

B.  Construct and use a 
model to demonstrate 
the role of the cell 
membrane in 
maintaining 
homeostasis both 
prokaryotic and 
eukaryotic cells. 
(SB1.a) 
 
 
 
 
 
 

The student can 

recognize structural 

components of the cell 

membrane.  

The student can relate 

the structure of the 

components to its function 

in the cell membrane.  

The student can 

construct a model of the 

cell membrane and 

demonstrate how each of 

the components helps 

different cell types 

maintain homeostasis.  

 

The student can 

construct a model of the 

cell membrane and 

demonstrate how each of 

the components helps 

different cell types 

maintain homeostasis. 

The student can apply 

the concepts of the 

plasma membrane to 

demonstrate how 

disruptions in the plasma 

membrane affect 

homeostasis. 

C.  Infer from an 
experiment that 
enzymes are catalysts 
in living systems and 
that the rate of a 
reaction and function 
is affected by 
environmental factors. 
(SB1.b) 
 

The student can define 

the role of an enzyme in a 

biological reaction. 

Student can identify 

factors that affect 

enzymes. 

The student can 

interpret the induced fit 

model.  

Student can predict the 

effect of various 

environmental factors 

(pH, temp, etc.) on 

enzyme function and 

reaction rate. 

The student can infer 

from an experiment 

evidence enzymes are 

catalysts in living systems 

and that the rate of a 

reaction and function is 

affected by environmental 

factors. 

 

The student can design 

and create an 

experiment showing 

enzymes are catalysts in 

living systems and that the 

rate of a reaction and 

function is affected by 

environmental factors. 

Student can summarize 

how the induced fit model 

for enzymes functions. 

D.  Assess how 
carbohydrates, lipids, 
proteins, and nucleic 

The student can identify 

the four major organic 

The student can 

construct models of the 

four major organic 

The student can assess 

how organic compounds 

function at the cellular 

The student can assess 

how organic compounds 

function at the cellular 
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acids function at a 
cellular level to 
maintain homeostasis 
for the organism. 
(SB1.c) 

compounds. 

The student can 

illustrate the structure 

and uses for each of the 

four organic compounds.  

compounds. 

The student can compare 

how organic compounds 

are used within a cell.  

level to maintain 

homeostasis for an 

organism. 

level to maintain 

homeostasis for an 

organism and critique 

how different cells use 

organic compounds 

differently.  

E.  Use the concepts 
related to the 
properties of water to 
explain the 
phenomena of how 
water impacts life 
processes. (SB1.d) 
 
 
 
 

The student can 

recognize the properties 

of water and how it 

impacts life.  

Student can label 2 or 

more water molecules, 

their parts, charges, and 

bonding.  

The student can predict 

how the properties of 

water impact life 

processes. Give examples 

of each.  

The student can use the 

concepts related to the 

properties of water to 

explain the phenomena 

of how water impacts life 

processes. 

 The student can apply 

the concepts of the 

properties of water to 

explain the phenomena of 

how water impacts life 

processes and prove 

through experimentation 

the various properties of 

water. 

F.  Appraise a model of 
the central dogma of 
biology (DNA to mRNA 
to Protein) and the 
effects of an error on 
any step of the 
process.  Be sure to 
demonstrate the 
effects of changes in 
DNA and its effect on 
the protein as well as 
the organism. (SB2.a-
b,d) 

The student can list the 

steps of how a protein is 

made (central dogma of 

biology). 

The student can identify 

mutations in amino acid 

sequences.  

The student can 

recognize the effect of 

mutation on the protein 

and organism. 

The student can organize 

the steps of how a protein 

is made. 

The student can compare 

the effects of different 

types of mutations. 

The student can 

conclude from the 

evidence given the types of 

mutation. 

The student can appraise 

a model of the central 

dogma of biology (DNA to 

mRNA to Protein) and the 

effects of an error on any 

step of the process.  Draw 

conclusions 

demonstrating the effects 

of changes in DNA and its 

effect on the protein as 

well as the organism. 

The student can apply 

the concepts of the 

central dogma of biology 

to (DNA to mRNA to 

Protein) and the effects of 

an error on any step of the 

process.   

The student can analyze 

the effects of changes in 

DNA and its effect on the 

protein as well as the 

organism and connect it 

to common genetic 

disorders in humans. 

G.  Create a media 
project to explain the 
relationship between 
mitosis and meiosis 
and their relationship 

The student can label 

and identify images of 

mitosis and meiosis. 

The student can match 

The student can show in a 

non-media project the 

relationship between 

mitosis and meiosis and 

their relationship to 

The student can create a 

media project to explain 

the relationship between 

mitosis and meiosis and 

their relationship to 

The student can create a 

media project to explain 

the relationship between 

mitosis and meiosis and 

their relationship to 
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to asexual and sexual 
reproduction 
respectively.  (SB2.c,e) 
 

the type of reproduction 

(asexual or sexual 

reproduction) to the 

correct cellular division 

process. 

asexual and sexual 

reproduction. 

asexual and sexual 

reproduction respectively.   

asexual and sexual 

reproduction respectively 

and apply that knowledge 

to natural selection and 

evolution. .  

H.  Construct and 
appraise an 
illustration that 
demonstrates the 
application of 
Mendel’s laws in 
meiosis and 
inheritance patterns 
among organisms. 
(SB2.c)  
 

The student can use an 

illustration that 

demonstrates the 

application of Mendel’s 

laws in meiosis and 

inheritance patterns 

among organisms. 

The student can 

construct an illustration 

that demonstrates the 

application of Mendel’s 

laws in meiosis and 

inheritance patterns 

among organisms. 

The student can 

construct and appraise 

an illustration that 

demonstrates the 

application of Mendel’s 

laws in meiosis and 

inheritance patterns 

among organisms. 

The student can apply 

the concepts of Mendel’s 

laws and inheritance 

patterns to design and 

analyze through 

mathematical models 

the application of 

Mendel’s laws in meiosis 

and inheritance patterns 

among organisms.  

 
Suggested Performance Tasks: 
 

• Use a microscope to view a cell.                         

• DNA Extraction                                                      

• Osmolarity lab/experiment 

• Enzyme Lab 

• Properties of Water Lab 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 
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HIGH SCHOOL GRADUATION COMPETENCIES- Biology 

Graduation Competency: HS2 

Life Science: Matter and Energy in Organisms and Ecosystems  

Students will apply scientific and engineering practices to understand and analyze the characteristics, functions, and behavioral interactions within 

an ecosystem. 

Performance Indicators 

A.  Draw conclusions from a model of an ecosystem that demonstrates the relationships among organisms, populations, communities, 
ecosystems, and biomes. (SB4.a) 
 
B.  Assess representations to support claims for the cycling of matter and flow of energy among organisms in an ecosystem. (SB4.b) 
 
C. Draw conclusions with quantitative evidence for the claim that matter is cycled through an ecosystem and energy flows through an 
ecosystem. (SB4.b) 
 
D. Evaluate how changes in the environment affect successional changes in ecosystems. (SB4.c) 
 
E.  Appraise data and provide evidence to demonstrate the relationship between human activities and the state of a local ecosystem. 
(SB4.d) 
 
F.  Compare and contrast the role of photosynthesis and cellular respiration in the cycling of carbon among the biosphere, atmosphere, 
hydrosphere, and geosphere. (SB4.d) 

 

 

Performance Indicators Scoring Criteria Graduation Competency 2 

Performance Indicator Emerging Progressing  Competent Exemplary 

A.  Draw conclusions 
from a model of an 
ecosystem that 
demonstrates the 
relationships among 
organisms, 
populations, 

The student can list and 

define parts of an 

ecosystem to demonstrate 

the relationships among 

organisms, populations, 

communities, ecosystems, 

The student can interpret 

a model of an ecosystem 

demonstrating the 

relationships among; 

organisms, populations, 

communities, ecosystems, 

The student can draw 

conclusions from a 

model of an ecosystem that 

demonstrates the 

relationships among 

organisms, populations, 

The student can 

demonstrates the 

relationships among 

organisms, populations, 

communities, and apply 

the concepts to a local 
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communities, 
ecosystems, and 
biomes. (SB4.a) 

and biomes. and biomes. communities, ecosystems, 

and biomes. 

ecosystem.  

B.  Assess 
representations to 
support claims for the 
cycling of matter and 
flow of energy among 
organisms in an 
ecosystem. (SB4.b) 

The student can arrange 

and identify 

representations of the 

cycling of matter and flow 

of energy among 

organisms in an ecosystem. 

The student can organize 

and construct 

representations of the 

cycling of matter and flow 

of energy among 

organisms in an ecosystem. 

The student can assess 

representations to support 

claims for the cycling of 

matter and flow of energy 

among organisms in an 

ecosystem.  

 The student can use 

mathematical 

representations to 

support claims for the 

cycling of matter and flow 

of energy among 

organisms in an ecosystem. 

(SB4.b) 

C.  Draw conclusions 
with quantitative 
evidence for the claim 
that matter is cycled 
through an ecosystem 
and energy flows 
through an ecosystem. 
(SB4.b) 
 

The student can use 

quantitative evidence to 

show matter is cycled 

through an ecosystem and 

that energy flows through 

an ecosystem. 

The student can 

Interpret, using 

quantitative evidence, the 

claim that matter is cycled 

through an ecosystem and 

that energy flows through 

an ecosystem. 

 The student can draw 

conclusions with 

quantitative evidence for 

the claim that matter is 

cycled through an 

ecosystem and energy 

flows through an 

ecosystem.  

The student can apply and 

connect quantitative 

evidence to the claim that 

matter is cycled through an 

ecosystem and energy 

flows through an 

ecosystem.  

D.  Evaluate how 
changes in the 
environment affect 
successional changes 
in ecosystems. (SB4.c) 

The student can identify 

how changes in the 

environment affect 

succession. 

The student can 

recognize types of 

successional changes in 

ecosystems. 

The student can interpret 

how changes in the 

environment affect 

environmental conditions 

and successional changes 

in ecosystems. 

The student can evaluate 

how changes in the 

environment affect 

environmental conditions 

and successional changes 

in ecosystems. 

The student can critique 

information showing how 

changes in the 

environment affect 

environmental conditions 

and successional changes 

in ecosystems. 

E.  Appraise data and 

provide evidence to 

demonstrate the 

relationship between 

human activities and 

the state of a local 

ecosystem. (SB4.d) 

The student can list 

human activities that affect 

the ecosystem.  

The student can 

recognize the effect of 

humans on local 

The student can interpret 

evidence to demonstrate 

the relationship between 

human activities and the 

state of a local ecosystem. 

The student can appraise 

data and provide evidence 

to demonstrate the 

relationship between 

human activities and the 

state of a local ecosystem.  

The student can 

synthesize and analyze 

data to provide evidence 

demonstrating the 

relationship between 

human activities and the 

state of a local ecosystem. 
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ecosystems. 

F.  Compare and 
contrast the role of 
photosynthesis and 
cellular respiration in 
the cycling of carbon 
among the biosphere, 
atmosphere, 
hydrosphere, and 
geosphere. (SB3.a) 

The student can identify 

the role of photosynthesis 

and cellular respiration. 

The student can identify 

how photosynthesis and 

cellular respiration are part 

of the carbon cycle. 

The student can 

distinguish the role of 

photosynthesis and cellular 

respiration in the cycling of 

carbon among the 

biosphere, atmosphere, 

hydrosphere, and 

geosphere. 

The student can compare 

and contrast the role of 

photosynthesis and cellular 

respiration in the cycling of 

carbon among the 

biosphere, atmosphere, 

hydrosphere, and 

geosphere.  

The student can Develop 

a model applying the 

concepts of 

photosynthesis and cellular 

respiration in the cycling of 

carbon among the 

biosphere, atmosphere, 

hydrosphere, and 

geosphere.  

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/biology  
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HIGH SCHOOL GRADUATION COMPETENCIES- Biology 

Graduation Competency: HS3 

Life Science: Growth, Development, and Reproduction of Organisms, Natural Selection, and Adaptations  

Students will apply scientific and engineering practices to understand and analyze the relationship between genetics, adaptation, and biodiversity. 

Performance Indicators 

A.  Determine the frequency of the inheritance of a specific genetic disorder and demonstrate the role of DNA and RNA in the inheritance 
of this trait as well as show a possible inheritance pattern of the trait in three generations of a family. (SB2.a.b.) 
 
B.  Research the inheritance of a genetic disorder that has remained prevalent in the human population and demonstrate how the disorder 
remains in the population through natural selection. (SB5. d) 
 
C.  Apply the concepts of statistics and probability to explain the variation and distribution of an expressed phenotype in a population. 
(SB5.b and d) 
 
D.   Draw conclusions on how populations change due to evolutionary pressures such as genetic drift, gene flow, natural selection, and 
mutations. (SB5. e)   
 
E. Explain the phenomena of antibiotic or pesticide resistance over time as it relates to a chosen species. (SB5. e)   
 
F.   Assess and critique fossil and biochemical evidence used to support evolutionary relationships among organisms. (SB5.c) 
 
G.  Make and defend a claim based on evidence that inheritable genetic variations are a result from: 1) new genetic combinations through 
meiosis, 2) viable errors occurring during replication, and/or 3) mutations caused by environmental factors. (SB2) 

 

 

Performance Indicators Scoring Criteria Graduation Competency 3 

Performance Indicator Emerging Progressing Competent Exemplary 

A. Determine the 
frequency of the 
inheritance of a 
specific genetic 
disorder and 

The student can justify 

the various DNA 

technologies and their 

uses. 

The student can compare 

and contrast the 

different types of DNA 

technology and how they 

are used in forensics, 

The student can justify 

which type of SNA 

technology is needed to 

perform specific tasks in 

forensics, medicine, and 

The student can critique 

which type of DNA 

technology is needed to 

perform specific tasks in 

forensics, medicine, and 
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demonstrate the role of 
DNA and RNA in the 
inheritance of this trait 
as well as show a 
possible inheritance 
pattern of the trait in 
three generations of a 
family. (SB2.a.b.) 
 

medicine, and agriculture. agriculture. agriculture and perform 

a task using DNA 

technology. 

B. I can develop a 
logical argument 
explaining how an 
inherited genetic 
disorder remains 
prevalent in the human 
population through 
natural selection. 

The student can identify 

that genetic disorders 

sometimes remain 

prevalent in human 

populations. 

The student can 

summarize ways that the 

inheritance of a genetic 

disorder could be favored 

by natural selection and 

therefore remain prevalent 

in a human population.  

The student can develop 

a logical argument 

explaining how an 

inherited genetic disorder 

remains prevalent in the 

human population through 

natural selection. 

The student can research 

the inheritance of a genetic 

disorder that has remained 

prevalent in the human 

population and analyze 

how the disorder remains 

in the population through 

natural selection. 

C. I can compare types 
of selection and 
construct an 
explanation about the 
distribution of an 
expressed phenotype 
based on selection 
pressure.    
 

The student can 

recognize that natural 

selection acts on 

phenotypes. 

The student can predict 

how the distribution of 

phenotypes in a population 

would change due to 

selection pressure.  

The student can compare 
types of selection and 
construct an explanation 
about the distribution of an 
expressed phenotype based 
on selection pressure.  

The student can apply the 
concepts of statistics and 
probability to explain the 
variation and distribution 
of an expressed phenotype 
in a population.  
 

D.  Draw conclusions 
on how populations 
change due to 
evolutionary pressures 
such as genetic drift, 
gene flow, natural 
selection, and 
mutations. (SB5. e)   

The student can identify 

mechanisms of evolution, 

and define genetic drift 

gene flow, natural 

selection, and mutations. 

The student can relate 

how populations change 

due to  evolutionary 

pressures such as genetic 

drift, gene flow, natural 

selection, and mutations. 

The student can draw 

conclusions on how 

populations change due to 

of evolutionary pressures 

such as genetic drift, gene 

flow, natural selection, and 

mutations. 

The student can analyze 

how populations change 

due to evolutionary 

pressures such as genetic 

drift, gene flow, natural 

selection, and mutations.  

E. Explain the 
phenomena of 
antibiotic or pesticide 
resistance over time as 

The student can 

recognize that 

populations become 

resistant to chemicals or 

The student can 

summarize antibiotic or 

pesticide resistance over 

time as it relates to a 

The student can explain 

the phenomena of 

antibiotic or pesticide 

resistance over time as it 

The student can 

demonstrate how the 

population of a chosen 

species may become 
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it relates to a chosen 
species. (SB5. e)   

antibiotics over time.  chosen species. relates to a chosen species. resistant to chemicals or 

antibiotics over time. 

F.   Assess and critique 
fossil and biochemical 
evidence used to 
support evolutionary 
relationships among 
organisms. (SB5.c) 

The student can define 

what a fossil is and 

recognize that fossil 

evidence is used to support 

evolution. 

The student can define 

fossil and biochemical 

evidence and interpret 

data used to support 

evolutionary relationships 

among organisms. 

The student can assess 

and critique fossil and 

biochemical evidence used 

to support evolutionary 

relationships among 

organisms.  

The student can research 

the Georgia fossil record to 

identify fossils endemic to 

GA and synthesize an 

argument using this 

evidence to show the 

biochemical relationship to 

species that are related to 

the fossil(s) chosen. 

G.  Make and defend a 
claim based on 
evidence that heritable 
genetic variations may 
result from: 1) new 
genetic combinations 
through meiosis, 2) 
viable errors occurring 
during replication, 
and/or 3) mutations 
caused by 
environmental factors. 

The student can identify 

that heritable genetic 

variations result from 

meiosis, replication errors, 

and environmental 

mutagens. 

The student can interpret 
a claim based on evidence 
that heritable genetic 
variations may result from: 
1) new genetic 
combinations through 
meiosis, 2) viable errors 
occurring during 
replication, and/or 3) 
mutations caused by 
environmental factors.  
 

The student can cite 
evidence that supports 
heritable genetic variations 
may result from: 1) new 
genetic combinations 
through meiosis, 2) viable 
errors occurring during 
replication, and/or 3) 
mutations caused by 
environmental factors.  
 

The student can make 
and defend a claim based 
on evidence that heritable 
genetic variations may 
result from: 1) new genetic 
combinations through 
meiosis, 2) viable errors 
occurring during 
replication, and/or 3) 
mutations caused by 
environmental factors.  
 

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/biology   
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HIGH SCHOOL GRADUATION COMPETENCIES- Biology 

Graduation Competency: HS4 

Life Science: Classification and the Diversity of Organisms  

Students will apply scientific and engineering practices t0 understand and analyze the structural similarities of organisms and how they can be 

compared scientifically. 

Performance Indicators 

              A.  Construct an argument comparing how structure and function vary among the six kingdoms.  (archaebacteria, eubacteria,  
                   protists, fungi, plants, and animals). (SB3.b) 

 
B.  Construct a phylogenetic tree for a group of fictitious organisms to demonstrate the evolutionary basis of modern classification systems.  
     (SB3.c) 
 
C.  Develop an argument using scientific evidence to explain if viruses are living or nonliving organisms. (SB3.d) 

 

 

Performance Indicators Scoring Criteria Graduation Competency 4 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Construct an 

argument comparing 

how structure and 

function vary among the 

six kingdoms.  

(archaebacteria, 

eubacteria, protists, 

fungi, plants, and 

animals).  (SB3.b) 

The student can identify 

structures and functions 

unique to the six 

kingdoms.  

(archaebacteria, 

eubacteria, protists, fungi, 

plants, and animals).  

 

The student can 

compare how structures 

and function vary among 

the six kingdoms.  

(archaebacteria, 

eubacteria, protists, fungi, 

plants, and animals).  

 

The student can 

construct an 

argument comparing 

how structure and 

function vary among the 

six kingdoms.  

(archaebacteria, 

eubacteria, protists, fungi, 

plants, and animals).  

The student can construct 

and critique how structure 

and function vary among the 

six kingdoms and the 

evolutionary role it plays in 

classification.  

(archaebacteria, eubacteria, 

protists, fungi, plants, and 

animals).  

B.  Construct and revise 
a phylogenetic tree for a 
group of fictitious 
organisms to 

The student can use a 

phylogenetic tree that 

demonstrates 

The student can 

interpret and modify a 

phylogenetic tree for a 

The student can 

construct and revise a 

phylogenetic tree for a 

The student can analyze 

two versions of phylogenetic 

tree for a group of organisms 
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demonstrate the 
evolutionary basis of 
modern classification 
systems. (SB3.c) 
 

evolutionary 

relationships. 

group of organisms to 

demonstrate evolutionary 

relationships. 

group of fictitious 

organisms to demonstrate 

the evolutionary basis of 

modern classification 

systems. 

to demonstrate the 

evolutionary basis for 

modern classification 

systems. 

C.  Develop an argument 
using scientific evidence 
to explain if viruses are 
living or nonliving 
organisms. (SB3.d) 
 

The student can state 

why viruses are nonliving 

organisms. 

The student can 

categorize viruses as 

living or nonliving 

organisms based on 

scientific evidence. 

The student can develop 

an argument using 

scientific evidence to 

explain if viruses are 

living or nonliving 

organisms. 

The student can critique 

evidence that supports 

whether viruses are living or 

nonliving organisms. 

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/biology  
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HIGH SCHOOL GRADUATION COMPETENCIES- Physical Science 

Graduation Competency: HS5 

Physical Sciences: Structure/Properties of Matter and Interactions 

Students will understand and analyze atoms, matter, reactions, and interactions through scientific processes and practices. 

Performance Indicators 

A. 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 of Elements, and knowledge of the patterns of chemical properties (SPS1, SPS4). 
 

B. Use mathematical representations to support the claim that atoms, and therefore mass, are conserved during a chemical reaction (SPS2). 
 

C. Use models to illustrate the changes in the composition of the nucleus of an atom and the energy released during the processes of fission, 
fusion, and radioactive decay (SPS3). 
 

D. Recognize, analyze, interpret, and balance chemical equations (synthesis, decomposition, combustion, and replacement) and nuclear 
equations (fusion and fission (SPS2, SPS3). 
 

E. 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 (SPS6). 
 

F. Plan and conduct investigations, make observations and measurements to investigate the properties of solutions, acids, and bases. (SPS6) 
 

 

Performance Indicators Scoring Criteria Graduation Competency 5 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Construct and 
revise an explanation 
for the outcome of a 
simple chemical 
reaction based on the 
outermost electron 

The student can recognize 
outermost electron states of 
atoms, trends in the Periodic 
Table of Elements, and 
knowledge of the patterns of 

The student can use 
outermost electron states of 
atoms, trends in the Periodic 
Table of Elements, and 
knowledge of the patterns of 

The student can construct an 
explanation for the outcome 
of a simple chemical reaction 
based on the outermost 
electron states of atoms, 

The student can construct 
and revise an explanation for 
the outcome of a simple 
chemical reaction based on 
the outermost electron states 
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states of atoms, trends 
in the Periodic Table of 
Elements, and 
knowledge of the 
patterns of chemical 
properties (SPS1, 
SPS4). 

chemical properties. chemical properties to infer 
the location of elements on 
the periodic table. 

trends in the Periodic Table 
of Elements, and knowledge 
of the patterns of chemical 
properties. 

of atoms, trends in the 
Periodic Table of Elements, 
and knowledge of the patterns 
of chemical properties 

B.  Use mathematical 
representations to 
support the claim that 
atoms, and therefore 
mass, are conserved 
during a chemical 
reaction (SPS2). 

The student can recall/state 
the law of conservation of 
mass.   

The student can 
mathematically 
demonstrate the law of 
conservation of mass. 

The student can use 
mathematical representations 
to support the claim that 
atoms, and therefore mass, 
are conserved during a 
chemical reaction. 

The student can create 
mathematical representations 
to support the claim that 
atoms, and therefore mass, 
are conserved during a 
chemical reaction. 

C.  Use models to 
illustrate the changes 
in the composition of 
the nucleus of an atom 
and the energy 
released during the 
processes of fission, 
fusion, and radioactive 
decay (SPS3). 
 

The student can recognize 
examples of fission, fusion, 
and radioactive decay 

The student can summarize 
changes in the composition of 
the nucleus of an atom and 
the energy released during the 
processes of fission, fusion, 
and radioactive decay. 

 

The student can use models 
to illustrate the changes in the 
composition of the nucleus of 
an atom and the energy 
released during the processes 
of fission, fusion, and 
radioactive decay. 

 

The student can create or 
design models to illustrate 
the changes in the 
composition of the nucleus of 
an atom and the energy 
released during the processes 
of fission, fusion, and 
radioactive decay. 

 

D.  Recognize, analyze, 
interpret, and balance 
chemical equations 
(synthesis, 
decomposition, 
combustion, and 
replacement) and 
nuclear equations 
(fusion and fission 
(SPS2, SPS3). 
 

The student can recognize 
and balance chemical 
equations (synthesis, 
decomposition, combustion, 
and replacement) and nuclear 
equations (fusion and 
fission). 

 

The student can interpret 
and balance chemical 
equations (synthesis, 
decomposition, combustion, 
and replacement) and nuclear 
equations (fusion and 
fission). 

 

The student can recognize, 
analyze, interpret, and 
balance chemical equations 
(synthesis, decomposition, 
combustion, and replacement) 
and nuclear equations (fusion 
and fission). 

 

The student can design, 
analyze, interpret and 
balance chemical equations 
(synthesis, decomposition, 
combustion, and replacement) 
and nuclear equations (fusion 
and fission). 

E.  Apply scientific 
principles and 
evidence to provide an 

The student can recall how 
changing temperature and 
concentration affects the rate 

The student can predict the 
cause and effect of changing 
temperature and 

The student can apply 
scientific principles and 
evidence to provide an 

The student can analyze and 
critique scientific principles 
and evidence to provide an 
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explanation about the 
effects of changing the 
temperature or 
concentration of the 
reacting particles on 
the rate at which a 
reaction occurs (SPS6). 

that a reaction occurs.   concentration affects the rate 
that a reaction occurs.   

explanation about the effects 
of changing the temperature 
or concentration of the 
reacting particles on the rate 
at which a reaction occurs. 

explanation about the effects 
of changing the temperature 
or concentration of the 
reacting particles on the rate 
at which a reaction occurs. 

F.  Plan and conduct 
investigations, make 
observations and 
measurements to 
investigate the 
properties of solutions, 
acids, and bases. 
(SPS6) 

The student can report 
observations and 
measurements to investigate 
the properties of solutions, 
acids, and bases 

The student can conduct 
investigations; make 
observations and 
measurements to investigate 
the properties of solutions, 
acids, and bases. 

The student can plan and 
conduct investigations, 
make observations and 
measurements to investigate 
the properties of solutions, 
acids, and bases. 

The student can execute and 
analyze investigations, 
make observations and 
measurements to investigate 
the properties of solutions, 
acids, and bases. 

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 
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HIGH SCHOOL GRADUATION COMPETENCIES- Physical Science 

Graduation Competency: HS6 

Physical Sciences: Forces, Motions, and Interactions 

Students will understand and analyze forces, mass, motion, and interactions through scientific processes and practices. 

Performance Indicators 

A. Gather, analyze and interpret data and create graphs regarding position, velocity and acceleration of moving objects (SPS8). 
 

B. Develop, communicate and justify an evidence-based analysis of the forces acting on an object and the resultant acceleration produced by a 
net force (SPS8). 
 

C. Analyze data to support the claim that Newton’s Laws of Motion describe the mathematical relationship among the force on an object, its 
mass, and its acceleration (SPS8). 

 
D. Use mathematical representations to calculate work and mechanical advantage (SPS8). 

 
E. Use mathematical representations to describe and predict gravitational forces between two objects. (SPS8). 

 
 

Performance Indicators Scoring Criteria Graduation Competency 6 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Gather, analyze and 
interpret data and 
create graphs 
regarding position, 
velocity and 
acceleration of moving 
objects (SPS8). 
 
 

The student can interpret 
data and graphs to determine 
position, velocity and 
acceleration of moving 
objects. 

The student can gather data, 
interpret data and graphs 
regarding position, velocity 
and acceleration of moving 
objects. 

The student can gather, 
analyze and interpret data 
and create graphs regarding 
position, velocity and 
acceleration of moving 
objects. 

The student can gather, 
analyze and interpret data, 
create graphs and predict 
additional data points based 
on data/graphs regarding 
position, velocity and 
acceleration of moving 
objects. 

B.  Develop, 
communicate and 
justify an evidence-

The student can describe 

the forces acting on an 

The student can describe 

and justify an evidence-

The student can develop, 

communicate and 

The student can develop, 

communicate, justify 
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based analysis of the 
forces acting on an 
object and the 
acceleration produced 
by a net force (SPS8). 

object and state the net 

force. 

based analysis of the forces 

acting on an object and the 

acceleration produced by a 

net force. 

justify an evidence-based 

analysis of the forces 

acting on an object and the 

acceleration produced by a 

net force. 

and critique an evidence-

based analysis of the forces 

acting on an object and the 

acceleration produced by a 

net force. 

C.  Analyze data to 
support the claim that 
Newton’s Laws of 
Motion describe the 
mathematical 
relationship among the 
force on an object, its 
mass, and its 
acceleration (SPS8). 
 

The student can calculate 

the force on an object, its 

mass and/or its 

acceleration using 

Newton’s Second Law. 

The student can use data to 

calculate the force on an 

object, its mass and/or its 

acceleration using 

Newton’s Laws of Motion. 

The student can analyze 

data to support the claim 

that Newton’s Laws of 

Motion describe the 

mathematical relationship 

among the force on an 

object, its mass, and its 

acceleration. 

The student can gather, 

organize and analyze 

data to support the claim 

that Newton’s Laws of 

Motion describe the 

mathematical relationship 

among the force on an 

object, its mass, and its 

acceleration. 

D.  Use mathematical 
representations to 
calculate work and 
mechanical advantage 
(SPS8). 

The student can calculate 

work and mechanical 

advantage.   

The student can calculate 

work and mechanical 

advantage from 

diagrams/images.   

The student can use 

mathematical 

representations to 

calculate work and 

mechanical advantage. 

The student can 
create/design models 

and mathematical 

representations to 

calculate work and 

mechanical advantage.  

E. Describe and predict 
gravitational forces 
between two objects 
(SPS8). 

The student can state the 

factors that affect the 

gravitation forces between 

two objects. 

The student can describe 

the gravitational forces 

between two objects. 

The student can describe 

and predict gravitational 

forces between two objects. 

The student can gather 

and organize data to 

predict and describe 

the gravitational forces 

between two objects. 

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 
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HIGH SCHOOL GRADUATION COMPETENCIES- Physical Science 

Graduation Competency: HS7 

Physical Sciences: Energy, Waves, Electricity, Magnetism, and Interactions 

Students will understand and analyze energy and the characteristics of waves as demonstrated through the integration of scientific practices. 

Performance Indicators 

A. Develop, communicate, and justify an evidence-based scientific explanation regarding the potential and kinetic nature of mechanical 
energy (SPS7). 
 

B. Create a model to show the change in the energy of one component in a system when the change in energy of the other component(s) and 
energy flows in and out of the system are known (SPS7). 
 

C. Use mathematical representations to support a claim regarding relationships among the frequency, wavelength, and speed of waves 
traveling in various media (SPS9). 
 

D. Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field and that a changing magnetic 
field can produce an electric current (SPS10). 
 

E. Develop and use a model of two objects interacting through electric or magnetic fields to illustrate the forces between objects and the 
changes in energy of the objects due to the interaction (SPS10). 

 

 

Performance Indicators Scoring Criteria Graduation Competency 7  

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Develop, 
communicate, and 
justify an evidence-
based scientific 
explanation regarding 
the potential and 
kinetic nature of 
mechanical energy 
(SPS7). 

The student can calculate 

potential, kinetic and 

mechanical energy.   

The student can calculate 

and predict the potential, 

kinetic and mechanical 

energy of a system.   

The student can develop, 

communicate, and 

justify an evidence-based 

scientific explanation 

regarding the potential and 

kinetic nature of 

mechanical energy. 

The student can critique, 

develop, communicate, 

and justify an evidence-

based scientific 

explanation regarding the 

potential and kinetic 

nature of mechanical 

energy of a moving system. 
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B.  Create a model to 
show the change in the 
energy of one 
component in a system 
when the change in 
energy of the other 
component(s) and 
energy flows in and out 
of the system are 
known (SPS7). 

The student can identify 

the change in the energy of 

one component in a system 

when the change in energy 

of the other component(s) 

and energy flows in and 

out of the system are 

known. 

The student can identify 

and classify the change 

in the energy of one 

component in a system 

when the change in energy 

of the other component(s) 

and energy flows in and 

out of the system are 

known. 

The student can create a 

model to show the change 

in the energy of one 

component in a system 

when the change in energy 

of the other component(s) 

and energy flows in and 

out of the system are 

known. 

The student can create 

and critique a model 

showing the change in the 

energy of one component 

in a system when the 

change in energy of the 

other component(s) and 

energy flows in and out of 

the system are known. 

C.  Use mathematical 
representations to 
support a claim 
regarding 
relationships among 
the frequency, 
wavelength, and speed 
of waves traveling in 
various media (SPS9). 

The student can calculate 

the frequency, wavelength, 

and speed of waves 

traveling in various media. 

The student can calculate 

and predict the 

relationship among the 

frequency, wavelength, and 

speed of waves traveling in 

various media 

The student can use 

mathematical 

representations to support 

a claim regarding 

relationships among the 

frequency, wavelength, and 

speed of waves traveling in 

various media. 

The student can gather, 

analyze data and use 

mathematical 

representations to support 

a claim regarding 

relationships among the 

frequency, wavelength, and 

speed of waves traveling in 

various media then predict 

the type of media. 

 

 

 

D.  Plan and conduct 
an investigation to 
provide evidence that 
an electric current can 
produce a magnetic 
field and that a 
changing magnetic 
field can produce an 
electric current 
(SPS10). 

The student can relate 

how an electric current can 

produce a magnetic field 

and that a changing 

magnetic field can produce 

an electric current. 

The student can conduct 

an investigation to provide 

evidence that an electric 

current can produce a 

magnetic field and that a 

changing magnetic field can 

produce an electric current. 

The student can plan and 

conduct an investigation 

to provide evidence that an 

electric current can 

produce a magnetic field 

and that a changing 

magnetic field can produce 

an electric current. 

The student can plan, 

conduct and critique an 

investigation to provide 

evidence that an electric 

current can produce a 

magnetic field and that a 

changing magnetic field 

can produce an electric 

current. 

E.  Develop and use a 
model of two objects 

The student can illustrate 

or state the forces 

The student can use a 

model of two objects 

The student can develop 

and use a model of two 

The student can develop 

and use a model of two 
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interacting through 
electric or magnetic 
fields to illustrate the 
forces between objects 
and the changes in 
energy of the objects 
due to the interaction 
(SPS10). 

between two objects 

interacting through electric 

or magnetic fields.   

interacting through electric 

or magnetic fields to 

illustrate the forces 

between objects and the 

changes in energy of the 

objects due to the 

interaction. 

objects interacting through 

electric or magnetic fields 

to illustrate the forces 

between objects and the 

changes in energy of the 

objects due to the 

interaction. 

objects interacting through 

electric or magnetic fields 

to illustrate the forces 

between objects, the 

changes in energy of the 

objects due to the 

interaction and predict the 

motion of the objects. 

 

 
Suggested Performance Tasks  

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 
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HIGH SCHOOL GRADUATION COMPETENCIES- PHYSICS 

Graduation Competency: HS8 

Physics: Force and Motion 

Students will understand and analyze concepts related to forces and motion as demonstrated through the integration of scientific processes and 

practices. 

Performance Indicators 

A. Use inquiry to investigate and develop an understanding of the kinematics and dynamics of physical bodies. (SP1) 
 

B. Analyze, describe, and solve problems by creating and utilizing graphs of two-dimensional motion. (SP1) 
 

C. Analyze real-world applications to draw conclusions about Newton’s three laws of motion, including uniform circular motion. (SP1) 
 

D. Apply the effects of the universal gravitation law to graph and interpret the force between two masses, acceleration due to gravity, and 
planetary motion. (SP1) 
 

E. Apply conditions necessary to maintain static equilibrium. (SP1) 
 

 

Performance Indicators Scoring Criteria Graduation Competency 8 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Use inquiry to 
investigate and develop 
an understanding of 
the kinematics and 
dynamics of physical 
bodies. (SP1) 

The student can identify 

the main idea of kinematics 

and dynamics. 

The student can explain 

main idea and supporting 

details of kinematics and 

dynamics. 

The student can use 

inquiry to investigate and 

develop an understanding 

of the kinematics and 

dynamics of physical 

bodies. 

The student can use their 

understanding of 

kinematics and dynamics 

to apply in real life 

situation. 

B.  Analyze, describe, 

and solve problems by 

creating and utilizing 

graphs of two-

dimensional motion. 

The student can 

recognize formula and 

solve problem. 

The student can interpret 

the formula and solve 

problem of two 

dimensional motions. 

The student can analyze, 

describe and solve 

problems by creating and 

utilizing graphs of two 

The student can execute 

and analyze 

investigations, make 

observations and 

measurement to 
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(SP1) dimensional motions. investigate the properties 

of two dimensional motion 

problems. 

C.  Analyze real-world 
applications to draw 
conclusions about 
Newton’s three laws of 
motion, including 
uniform circular 
motion. (SP1) 

The student can 

recognize Newton’s three 

law of motion. 

The student can draw 

conclusions about 

Newton’s three laws of 

motion from real life 

situations. 

The student can analyze 

real –world applications to 

draw conclusion about 

Newton’s three laws of 

motion, including uniform 

circular motion. 

The student can create 

and analyze real world 

applications about 

Newton’s three laws of 

motion, including uniform 

circular motion. 

D.  Apply the effects of 
the universal 
gravitation law to 
graph and interpret the 
force between two 
masses, acceleration 
due to gravity, and 
planetary motion. 
(SP1) 
 

The student can 

recognize universal 

gravitation law and solve 

problem. 

The student can interpret 

the universal gravitation 

law to graph and solve 

problem. 

The student can apply the 

effect of the universal 

gravitation law to graph 

and interpret the force 

between two masses, 

acceleration due to gravity, 

and planetary motion. 

The student can execute 

and analyze universal 

gravitation law to graph 

and interpret the force 

between two masses, 

acceleration due to gravity, 

and make observations and 

measurement to 

investigate the properties 

of universal gravitation law 

problems. 

E.  Apply conditions 

necessary to maintain 

static equilibrium. 

(SP1) 

The student can 

recognize to maintain 

static equilibrium. 

The student can explain 

main idea and supporting 

details of static 

equilibrium. 

The student can apply 

conditions necessary to 

maintain static 

equilibrium. 

The student can use their 

understanding to maintain 

static equilibrium to apply 

in real life situation. 

 

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/physics  
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HIGH SCHOOL GRADUATION COMPETENCIES- PHYSICS 

Graduation Competency: HS9 

Physics: Energy and Momentum 

Students will understand and analyze concepts related to energy and momentum as demonstrated through the integration of scientific processes 

and practices. 

Performance Indicators 

A. Explain and apply the principle of conservation of energy and momentum. (SP3) 
 

B. Analyze real-world applications to draw conclusions about mechanical potential energy. (SP3) 
 

C. Investigate and summarize the principles of thermodynamics. (SP3) 
 

D. Explain types of collisions and conservation laws of momentum and energy. (SP3) 
 

E. Explain impulse as a change in an objects momentum. (SP3) 
 

 

Performance Indicators Scoring Criteria Graduation Competency 9 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Explain and apply 

the principle of 

conservation of energy 

and momentum. (SP3) 

The student can identify 

the principle of 

conservation of energy and 

momentum. 

The student can explain 

main idea of the principle 

of conservation of energy 

and momentum. 

The student can explain 

and apply the principle of 

conservation of energy and 

momentum. 

The student can use their 

understanding to explain 

the principle of 

conservation of energy and 

momentum to apply in real 

life situation. 

B.  Analyze real-world 

applications to draw 

conclusions about 

mechanical potential 

energy. (SP3) 

The student can 

recognize mechanical 

energy. 

The student can explain 

main idea of mechanical 

energy. 

The student can analyze 

real-world applications to 

draw conclusions about 

mechanical potential 

energy. 

The student can use their 

understanding to analyze 

real –world applications to 

draw conclusions about 

mechanical energy to apply 
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 in real life situation. 

C.  Investigate and 
summarize the 
principles of 
thermodynamics. 
(SP3) 
 

The student can 

recognize principles of 

thermodynamics. 

The student can explain 

main idea of 

thermodynamics. 

The student can 

investigate and 

summarize the principles 

of thermodynamics. 

The student can use their 

understanding to 

investigate and summarize 

the principles of 

thermodynamics to apply 

in real life situation.  

D.  Explain types of 
collisions and 
conservation laws of 
momentum and 
energy. (SP3) 
 

The student can identify 

types of collisions. 

The student can identify 

types of collisions and 

conservation laws of 

momentum. 

The student can explain 

types of collisions and 

conservation laws of 

momentum and energy. 

The student can use their 

understanding to explain 

types of collision and 

conservation laws of 

momentum and energy to 

apply real life situation. 

E.  Explain impulse as a 

change in an objects 

momentum. (SP3) 

The student can identify 

types of impulse. 

The student can explain 

types of impulse and 

momentum. 

The student can explain 

impulse as a change in an 

objects momentum. 

The student can use their 

understanding to explain 

impulses as a change in an 

objects momentum to 

apply real life situation. 

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/physics  
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HIGH SCHOOL GRADUATION COMPETENCIES- PHYSICS 

Graduation Competency: HS10 

Physics: Light and Sound 

Students will understand and analyze the characteristics and properties of light and sound as demonstrated through the integration of scientific 

processes and practices. 

Performance Indicators 

A. Predict properties of standing waves that result from addition of incident and reflected waves. (SP4) 

 

B. Describe and model the characteristics and properties of mechanical waves. (SP4) 

 

C. Explain the laws of reflection and refraction and apply Snell’s law to describe the relationship between the angles of incidence and    

reflection. (SP4) 

 

D. Use ray tracing and the thin lens equation to solve real-world problems involving object distance from lenses. (SP4) 

 

E. Investigate and draw conclusion about the characteristics and properties of electromagnetic waves. (SP4) 

 

F. Use ray tracing for image production for mirrors. (SP4) 

 

G. Explain the Doppler effect in terms of everyday interactions. (SP4) 

 

Performance Indicators Scoring Criteria Graduation Competency 10 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Predict properties 

of standing waves that 

result from addition of 

incident and reflected 

waves. (SP4) 

The student can identify 

properties of standing 

waves. 

The student can define 

properties of standing 

waves that result from 

addition of incident and 

reflected waves. 

The student can predict 

properties of standing 

waves that result from 

addition of incident and 

reflected waves.  

The student can predict 

properties of standing 

waves that result from 

addition of incident and 

reflected waves and apply 

their knowledge in real life 
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 situation. 

B.  Describe and model 

the characteristics and 

properties of 

mechanical waves. 

(SP4) 

The student can identify 

characteristics and 

properties of mechanical 

waves. 

The student can define 

characteristics and 

properties of mechanical 

waves. 

The student can describe 

and model the 

characteristics and 

properties of mechanical 

waves.  

The student can describe 

and model the 

characteristics and 

properties of mechanical 

waves and apply their 

knowledge in real life 

situation. 

C.  Explain the laws of 
reflection and 
refraction and apply 
Snell’s law to describe 
the relationship 
between the angles of 
incidence and    
reflection. (SP4) 

The student can identify 

the laws of reflection and 

apply Snell’s law. 

The student can define 

the laws of reflection and 

apply Snell’s law. 

The student can explain 
the laws of reflection and 
refraction and apply 
Snell’s law to describe the 
relationship between the 
angles of incidence and    
reflection.  

The student can explain 

the laws of reflection and 

refraction and apply 

Snell’s law to describe the 

relationship between the 

angles of incidence and 

reflection and apply their 

knowledge in real life 

situation. 

D.  Use ray tracing and 
the thin lens equation 
to solve real-world 
problems involving 
object distance from 
lenses. (SP4) 
 
 
 

The student can identify 

ray tracing and thin lens 

equation to solve problem. 

The student can define 

use ray tracing and thin 

lens equation to solve 

problem. 

The student can use ray 
tracing and the thin lens 
equation to solve real-
world problems involving 
object distance from 
lenses.  

The student can use ray 

tracing and the thin lens 

equation to solve real-

world problems involving 

object distance from lenses 

and apply their knowledge 

in real life situation. 

E.  Investigate and 
draw conclusion about 
the characteristics and 
properties of 
electromagnetic waves. 
(SP4) 

The student can identify 

characteristics and 

properties of 

electromagnetic waves. 

The student can define 

characteristics and 

properties of 

electromagnetic waves. 

The student can 
investigate and draw 
conclusion about the 
characteristics and 
properties of 
electromagnetic waves.  

The student can 

investigate and draw 

conclusion about the 

characteristics and 

properties of 

electromagnetic waves and 

apply their knowledge in 

real life situation. 

F.  Use ray tracing for The student can identify to The student can define to The student can use ray The student can use their 
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image production for 
mirrors. (SP4) 

use ray tracing for image 

production for mirrors. 

use ray tracing for image 

production for mirrors. 

tracing for image 
production for mirrors.  

understanding to use ray 

tracing for image 

production for mirrors to 

apply real life situation. 

G.  Explain the Doppler 
effect in terms of 
everyday interactions. 
(SP4) 
 

The student can identify 

Doppler effect. 

The student can define 

Doppler effect. 

The student can explain 
the Doppler effect in terms 
of everyday interactions.  
 

The student can use their 

understanding to explain 

the Doppler effect in terms 

of everyday interactions. 

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/physics  
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HIGH SCHOOL GRADUATION COMPETENCIES- PHYSICS 

Graduation Competency: HS11 

Physics: Electricity and Magnetism 

Students will understand and analyze magnetism, electric fields, and electricity as demonstrated through the integration of scientific processes and 

practices. 

Performance Indicators 

A. Use schematic diagrams to analyze the current flow in series and parallel electric circuits, given the component resistances and the imposed 
electric potential. Also, evaluate equivalent capacitance for parallel/series circuits. (SP5) 
 

B. Analyze and explain the relationship between magnetic fields and electrical current by induction, generators, and electric motors. (SP5) 
 

C. Analyze and explain interaction of charged particles with an electric field. (SP5) 
 

 

Performance Indicators Scoring Criteria Graduation Competency 11 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Use schematic 
diagrams to analyze 
the current flow in 
series and parallel 
electric circuits, given 
the component 
resistances and the 
imposed electric 
potential. Also, 
evaluate equivalent 
capacitance for 
parallel/series circuits. 
(SP5) 
 

The student can identify 

to use schematic diagrams 

to flow current in series 

and parallel electric circuit. 

The student can define to 

use schematic diagrams to 

flow current in series and 

parallel electric circuit. 

The student can use 
schematic diagrams to 
analyze the current flow 
in series and parallel 
electric circuits, given the 
component resistances and 
the imposed electric 
potential. Also, evaluate 
equivalent capacitance for 
parallel/series circuits.  
 

The student can use their 
understanding to 
schematic diagrams to 
analyze the current flow 
in series and parallel 
electric circuits, given the 
component resistances and 
the imposed electric 
potential. Also, evaluate 
equivalent capacitance for 
parallel/series circuits in 
everyday life situation.  
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B.  Analyze and explain 
the relationship 
between magnetic 
fields and electrical 
current by induction, 
generators, and 
electric motors. (SP5) 
 

The student can identify 

relationship between 

magnetic fields and electric 

current by induction, 

generators and electric 

motors. 

The student can define 

relationship between 

magnetic fields and electric 

current by induction, 

generators and electric 

motors. 

The student can analyze 
and explain the 
relationship between 
magnetic fields and 
electrical current by 
induction, generators, and 
electric motors.  
 

The student can use their 
understanding to 
analyze and explain the 
relationship between 
magnetic fields and 
electrical current by 
induction, generators, and 
electric motors in real life 
situation.  
 

C.  Analyze and explain 
interaction of charged 
particles with an 
electric field. (SP5) 
 

The student can identify 

interaction of charged 

particles with an electric 

field. 

The student can define 

interaction of charged 

particles with an electric 

field. 

The student can analyze 
and explain interaction 
of charged particles with 
an electric field.  
 

The student can use their 
understanding to 
analyze and explain 
interaction of charged 
particles with an electric 
field in real life situation.  
 

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/physics 
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HIGH SCHOOL GRADUATION COMPETENCIES- PHYSICS 

Graduation Competency: HS12 

Physics: Modern Physics 

Students will understand and analyze concepts of nuclear physics as demonstrated through the integration of scientific processes and practices. 

Performance Indicators 

A. Analyze and explain the principles of nuclear physics. (SP2 and 6) 
 

B. Defend the wave-particle duality model of light, using observational evidence. (SP2 and 6) 
 

C. Develop an understanding of relativity as it applies to space, time, and mass. (SP2 and 6) 
 

 

Performance Indicators Scoring Criteria Graduation Competency 12 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Analyze and explain 
the principles of 
nuclear physics. (SP2 
and 6) 

The student can identify 

the principles of nuclear 

physics. 

The student can define 

the principles of nuclear 

physics. 

The student can analyze 
and explain the principles 
of nuclear physics.  

The student can use their 

understanding to analyze 

and explain the principles 

of nuclear physics. 

B.  Defend the wave-
particle duality model 
of light, using 
observational 
evidence. (SP2 and 6) 

The student can identify 

the wave-particle duality 

model of light, using 

observational evidence. 

The student can define 

the wave-particle duality 

model of light, using 

observational evidence. 

The student can defend 
the wave-particle duality 
model of light, using 
observational evidence.  

The student can use their 

understanding to defend 

the wave-particle duality 

model of light, using 

observational evidence. 

C.  Develop an 
understanding of 
relativity as it applies 
to space, time, and 
mass. (SP2 and 6) 

The student can identify 

to develop an 

understanding of relativity 

as it applies to space, time, 

and mass. 

The student can define to 

develop an understanding 

of relativity as it applies to 

space, time, and mass. 

The student can develop 
an understanding of 
relativity as it applies to 
space, time, and mass.  

The student can use their 

understanding to develop 

an understanding of 

relativity as it applies to 

space, time, and mass. 
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Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/physics 
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HIGH SCHOOL GRADUATION COMPETENCIES- CHEMISTRY 

Graduation Competency: HS13 

Chemistry: Atomic Structure, Energy, and Moles 

Apply scientific and engineering practices to understand and analyze the nature of matter, the characteristics of compounds and chemical 

reactions, and the characteristics of atoms. 

Performance Indicators 

A. Design and conduct an experiment that can be used to classify different types of matter.  The samples may be provided or chosen by 
student.  (SC1.b) 

 
B. Students will deconstruct everyday items that they choose into the origins of the elements that the item is composed of.  Note: students 

may choose an article of clothing or favorite food that they deconstruct to the elements and connect it to the origins of those elements.  
Students will determine the artifact.  Adapted from http://www.nasa.gov/pdf/190387main_Cosmic_Elements.pdf. (SC1.a) 
 

C. Generate an artifact that shows the progression of our understanding of atomic theory and how it has changed over time. (SC3) 
 

D. Create an artifact that relates the structure of atoms (elements) to their chemical properties.  Students may choose the type of artifact (i.e. a 
t-shirt design or card game). (SC3.a and b) 
 

E. Create a tool that can be used to apply the concepts of the mole and Avogadro’s number to empirical/molecular formulas, mass, moles, 
molecules relationship, and molar volumes of gases. The tool should be understood by their peers   (SC2.c).   
 

F. Create a tool that can be used to calculate and apply the concepts of the mole, mass, molecules relationships (Avagadro’s number), and 
molar volumes of gases to determine the amount of reactants required, products produced and identify limiting reactant in chemical 
reactions. (SC2.d)  

 

 

Performance Indicators Scoring Criteria Graduation Competency 13 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Design and conduct 
an experiment that can 
be used to classify 
different types of 

The student can classify 

different types of matter. 

The student can conduct 

an experiment that can be 

used to classify different 

The student can design 

and conduct an 

experiment that can be 

used to classify different 

The student can design, 

conduct and critique an 

experiment that can be 

used to classify different 
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matter.  The samples 
may be provided or 
chosen by student.  
(SC1.b) 

types of matter.   types of matter.  The 

samples may be provided 

or chosen by student. 

types of matter.  The 

samples may be provided 

or chosen by student. 

B. Students will 
deconstruct everyday 
items that they choose 
into the origins of the 
elements that the item 
is composed of. (SC1.a) 

The student can explain 

how all elements heavier 

than helium were created.   

The student can 
investigate how all 

elements heavier than 

helium were created.  

The student can 
deconstruct everyday 

items that they choose into 

the origins of the elements 

that the item is composed 

of. 

The student can create a 

model that can be used to 

explain the quote by Carl 

Sagan, “to make an apple pie 

from scratch, you must first 

invent the universe,” which 

is an interpretation of the 

cosmic origin of the 

elements. I can deconstruct 

everyday items that they 

choose into the origins of 

the elements that the item is 

composed of.  

C.  Generate an artifact 
that shows the 
progression of our 
understanding of 
atomic theory and how 
it has changed over 
time. (SC3) 
 
 
 
 
 
 
 

The student can explain 

how atomic theory has 

changed over time.   

The student can organize 

examples to show the 

progression of our 

understanding of atomic 

theory. 

The student can create an 

artifact that shows the 

progression of our 

understanding of atomic 

theory and how it has 

changed over time.  

The student can create an 

artifact that shows the 

progression of our 

understanding of atomic 

theory, how it has changed 

over time and predict 

when experiments may 

have occurred.  

D.  Create an artifact 
that relates the 
structure of atoms 
(elements) to their 
chemical properties.  
Students may choose 
the type of artifact (i.e. 
a t-shirt design or card 

The student can draw and 

label the structure of 

atoms, including all three 

subatomic particles.   

The student can 

construct a model that 

relates the structure of 

atoms (elements) to their 

chemical properties. 

The student can create an 

artifact that relates the 

structure of atoms 

(elements) to their 

chemical properties.  

Students may choose the 

type of artifact (i.e. a t-shirt 

The student can create 

and apply an artifact that 

relates the structure of 

atoms (elements) to their 

chemical properties.  

Students may choose the 

type of artifact (i.e. a t-shirt 
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game). (SC3.a and b) design or card game).  design or card game). 

E  Create a tool that can 

be used to apply the 

concepts of the mole 

and Avogadro’s 

number to 

empirical/molecular 

formulas, mass, moles, 

and molecules 

relationships, and 

molar volumes of 

gases. The tool should 

be understood by their 

peers (SC2.c).   

The student can calculate 

mass, moles, molecules, 

and molar volumes (of 

gases).   

The student can apply the 

concepts of the mole and 

Avogadro’s number to 

calculate/identify 

empirical/molecular 

formulas, mass, moles, and 

molecules relationships, 

and molar volumes of 

gases.   

The student can create a 

tool that can be used to 

calculate and apply the 

concepts of the mole and 

Avogadro’s number to 

empirical/molecular 

formulas, mass, moles, and 

molecules relationships, 

and molar volumes of 

gases.  The tool should be 

understood by their peers. 

The student can create a 

tool that can be used to 

calculate and apply the 

concepts of the mole and 

Avogadro’s number to 

empirical/molecular 

formulas, mass, moles, and 

molecules relationships, 

and molar volumes of 

gases.  The tool should be 

understandable by fourth 

or fifth grade students.   

F.  Create a tool that 

can be used to calculate 

and apply the concepts 

of the mole, mass, 

molecules 

relationships 

(Avagadro’s number), 

and molar volumes of 

gases to determine the 

amount of reactants 

required, products 

produced and identify 

limiting reactant in 

chemical reactions.  

The student can calculate 

amount of products 

produced or reactants 

required in balanced 

chemical reactions.  

The student can calculate 

amount of products 

produced or reactants 

required in chemical 

reactions and compare 

relative amounts of 

reactants to determine the 

amount of products 

produced.   

The student can create a 

tool that can be used to 

calculate and apply the 

concepts of the mole, mass, 

molecules relationships 

(Avagadro’s number), and 

molar volumes of gases to 

determine the amount of 

reactants required, 

products produced and 

identify limiting reactant in 

chemical reactions. 

The student can create a 

tool that can be used to 

calculate and apply the 

concepts of the mole, mass, 

molecules relationships 

(Avagadro’s number), and 

molar volumes of gases to 

determine the amount of 

reactants required, 

products produced, 

identify limiting reactant, 

excess remaining and 

percent yield of the product 

from chemical reactions. 

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/chemistry 
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HIGH SCHOOL GRADUATION COMPETENCIES- CHEMISTRY 

Graduation Competency: HS14 

Chemistry: Periodic Table 

Apply scientific and engineering practices to understand and analyze the properties and behaviors of elements as they are arranged in the periodic 

table.  

Performance Indicators 

A. Compare, contrast and apply trends in the chemical and physical properties of elements and their placement on the Periodic Table. (SC4.b)  
 

B. Create a model that depicts the atomic properties [including atomic radii, ionic radii, ionization energy, and electronegativity of various 
elements] of elements on the periodic table. (SC4, SC4.a) 
 

C. Create a manipulative to present to a company that specializes in chemistry games that will challenge users to apply their understanding of 
electron configuration.  [orbital, extended/full and noble gas]   (SC3.b) 

 

 

Performance Indicators Scoring Criteria Graduation Competency 14 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Compare, contrast 
and apply trends in the 
chemical and physical 
properties of elements 
and their placement on 
the Periodic Table. 
(SC4.b)  
 

 

The student can recall the 

trends in the chemical and 

physical properties of 

elements and their 

placement on the Periodic 

Table. 

The student can apply the 

trends in the chemical and 

physical properties of 

elements and their 

placement on the Periodic 

Table. 

The student can 

compare, contrast and 

apply trends in the 

chemical and physical 

properties of elements and 

their placement on the 

Periodic Table. 

The student can apply 

and analyze trends in the 

chemical and physical 

properties of elements to 

identify elements and place 

them on the Periodic 

Table.   

B. Create a model that 
depicts the atomic 
properties [including 
atomic radii, ionic 
radii, ionization 
energy, and 

The student can identify 

and label patterns in the 

properties of elements on 

the periodic table  

The student can predict 

properties of elements 

based on their placement 

on the periodic table of 

elements.   

The student can create a 

model that depicts the 

atomic properties 

[including atomic radii, 

ionic radii, ionization 

The student can create 

and critique a model 

that depicts the atomic 

properties [including 

atomic radii, ionic radii, 
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electronegativity of 
various elements] of 
elements on the 
periodic table. (SC4., 
SC4.a) 

 

energy, and 

electronegativity of various 

elements] of elements on 

the periodic table. 

ionization energy, and 

electronegativity of various 

elements] of elements on 

the periodic table if it were 

expanded by one row. 

C.   Create a 

manipulative to 

present to a company 

that specializes in 

chemistry games that 

will challenge users to 

apply their 

understanding of 

electron configuration. 

[orbital, extended/full 

and noble gas]   (SC3.b) 

The student can use and 

write electron 

configuration to identify 

elements. [orbital, 

extended and noble gas]  

The student can write, 

use and identify 

patterns electron 

configuration for selected 

elements. [orbital, 

extended and noble gas] 

The student can create a 

manipulative to present to 

a company that specializes 

in chemistry games that 

will challenge users to 

apply their understanding 

of electron configuration. 

[orbital, extended and 

noble gas]   

The student can create 

and critique a 

manipulative to present to 

a company that specializes 

in chemistry games that 

will challenge users to 

apply their understanding 

of electron configuration. 

[orbital, extended and 

noble gas]   

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/chemistry  
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HIGH SCHOOL GRADUATION COMPETENCIES- CHEMISTRY 

Graduation Competency: HS15 

Chemistry: Bonds, Energy, and Reactions 

Apply scientific and engineering practices to understand and analyze the relationships between energy, chemical bonds, and chemical reactions. 

Performance Indicators 

A. Design a laboratory investigation to make predictions and draw conclusions about chemical reactions based on chemical properties.  
(SC2.b and e) 

 
B. Design an investigation to provide evidence to support the Law of Conservation of Matter in different chemical reactions.  (SC2) 

 

C. Create a tool that can be used by your peers to understand the different types of chemical reactions: Synthesis, Decomposition, Single 
Replacement, and Double Replacement. Adapted from the activity “Shall we dance” in which dance partners are used to explain and 
demonstrate each of the types of chemical reactions. (SC2.a) 
 

D. Create a tool that can be used by my peers to compare, contrast and distinguish between different types of bonds. including naming and 
writing formulas for binary and tertiary ionic, covalent and acidic compounds 
(SC1.c, SC1.d, SC3.e) 

 

 

Performance Indicators Scoring Criteria Graduation Competency 16 

Performance Indicator Emerging Progressing Competent Exemplary 

A.   Design a laboratory 
investigation to make 
predictions and draw 
conclusions about 
chemical reactions 
based on chemical 
properties. (SC2.b and 
e) 

 

 

 

The student can classify 

chemical reactions based 

on chemical properties. 

The student can make 

predictions about chemical 

reactions based on 

chemical properties. 

The student can design a 

laboratory investigation to 

make predictions and draw 

conclusions about 

chemical reactions based 

on chemical properties. 

The student can design 

and conduct a laboratory 

investigation to make 

predictions and draw 

conclusions about 

chemical reactions based 

on chemical properties.  
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B.  Design an 
investigation to 
provide evidence that a 
balanced equation 
supports the Law of 
Conservation of Matter 
in different chemical 
reactions.  (SC2) 

The student can use 

coefficients to balanced 

equations to support the 

Law of Conservation of 

Matter. 

The student can use 

coefficients to balanced 

equations conduct an 

experiment to provide 

evidence that a balanced 

equation supports the Law 

of Conservation of Matter 

in different chemical 

reactions.  

The student can design an 

investigation to provide 

evidence that a balanced 

equation supports the Law 

of Conservation of Matter 

in different chemical 

reactions.  

The student can design, 

conduct, and critique 

an investigation to provide 

evidence that a balanced 

equation supports the Law 

of Conservation of Matter 

in the different chemical 

reactions. 

C.  Create a tool that 

can be used by your 

peers to understand 

the different types of 

chemical reactions: 

Synthesis, 

Decomposition, Single 

Replacement, and 

Double Replacement. 

(SC2.a) 

The student can identify 

the different types of 

chemical reactions: 

Synthesis, Decomposition, 

Single Replacement, and 

Double Replacement. 

The student can explain 

the different types of 

chemical reactions:  

Synthesis, Decomposition, 

Single Replacement, and 

Double Replacement to my 

peers. 

The student can create a 

tool that can be used by my 

peers to understand the 

different types of chemical 

reactions: Synthesis, 

Decomposition, Single 

Replacement, and Double 

Replacement.  

The student can create, 

and revise a tool that can 

be used by my peers to 

understand the different 

types of chemical reactions 

and apply the tool to real 

world scenarios including 

but not limited to 

predicting products of the 

reactions  [Synthesis, 

Decomposition, Single 

Replacement, and Double 

Replacement] 

D.  Create a tool that 

can be used by my 

peers to compare, 

contrast and 

distinguish between 

different types of 

bonds including 

naming and writing 

formulas for binary 

and tertiary ionic, 

covalent and acidic 

compounds. (SC1.c, 

SC1.d, SC3.e) 

The student can identify 

different types of bonds, 

name and write formulas 

for binary and tertiary 

ionic, covalent and acidic 

compounds 

The student can 

compare, contrast and 

distinguish between 

different types of bonds, 

name and write formulas 

for binary and tertiary 

ionic, covalent and acidic 

compounds 

The student can create a 

tool that can be used by my 

peers to compare, contrast 

and distinguish between 

different types of bonds 

including naming and 

writing formulas for binary 

and tertiary ionic, covalent 

and acidic compounds 

The student can create 

and critique a tool that 

can be used by my peers to 

compare, contrast and 

distinguish between 

different types of bonds 

including naming and 

writing formulas for binary 

and tertiary ionic, covalent 

and acidic compounds 
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Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/chemistry  
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HIGH SCHOOL GRADUATION COMPETENCIES- CHEMISTRY 

Graduation Competency: HS16 

Chemistry: Reactions and Conditions 

Apply scientific and engineering practices to understand and analyze the effects of temperature, concentration and pressure on chemical reactions, 

the effects of the motions of atoms on chemical and physical processes, and the nature of acids and bases. 

Performance Indicators 

A. Generate an argument with evidence to support Le Chatelier’s Principle on a chemical system in equilibrium the effects of changing 
temperature, pressure or concentration on the system.  (SC2.f and SC5.a) 

 
B. Design an experiment that demonstrates the effects of a catalysis (or enzymes) on chemical reactions and the factors that affect on the 

activation energy on the chemical reactions. NOTE: This standard may be omitted for general chemistry students.  (SC5.b and c) 
 

C. Design an investigation and provide evidence to demonstrate the nature of common household items that are acids and bases in chemical 
reactions. (SC7) 

 

D. Design an investigation to determine the concentration of acid/base including the use of pH calculations.  (SC7.b, SC7.a) 
 

E. Create a model that demonstrates atomic motion in solids, liquids, gases, and plasmas including a real world application of each.  (SC6.a, 
SC6.c) 

 

F. Design an investigation and provide evidence to demonstrate gas laws (Boyle’s, Charles’s, Combined, Gay-Lussac, Ideal, Dalton) to explain 
the behavior of gases.  (SC6) 

 

 

Performance Indicators Scoring Criteria Graduation Competency 16 

Performance Indicator Emerging  Progressing Competent Exemplary 

A.  Generate an 
argument with 
evidence to support Le 
Chatelier’s Principle on 
a chemical system in 
equilibrium the effects 

The student can explain 
the role of equilibrium in 
chemical reactions.  
 

The student can explain 

the effect of changing 

temperature, pressure or 

concentration on a system 

in equilibrium. 

The student can generate 

an argument with evidence 

to support Le Chatelier’s 

Principle on a chemical 

system in equilibrium the 

The student can design 

and critique an 

argument with evidence to 

support Le Chatelier’s 

Principle on a chemical 
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of changing 
temperature, pressure 
or concentration on 
the system.  (SC2.f and 
SC5.a) 

 effects of changing 

temperature, pressure or 

concentration on the 

system.  (SC2.f and SC5.a) 

system in equilibrium the 

effects of changing 

temperature, pressure or 

concentration on the 

system.  (SC2.f and SC5.a) 

B.  Design an 

experiment that 

demonstrates the 

effects of a catalysis (or 

enzymes) on chemical 

reactions and the 

factors that effect on 

the activation energy 

on the chemical 

reactions. NOTE: This 

standard may be 

omitted for general 

chemistry students.  

(SC5.b and c) 

The student can explain 

the effects of a catalysis on 

chemical reactions.   

The student can describe 

the effects of a catalysis (or 

enzymes) on chemical 

reactions and the factors 

that effect on the activation 

energy on the chemical 

reactions.  

The student can design an 

experiment that 

demonstrates the effects of 

a catalysis (or enzymes) on 

chemical reactions and the 

factors that effect on the 

activation energy on the 

chemical reactions. NOTE: 

This standard may be 

omitted for general 

chemistry students.   

The student can design 

and critique an 

experiment that 

demonstrates the effects of 

a catalysis (or enzymes) on 

chemical reactions and the 

factors that effect on the 

activation energy on the 

chemical reactions. NOTE: 

This standard may be 

omitted for general 

chemistry students 

C.  Design an 
investigation and 
provide evidence to 
demonstrate the 
nature of common 
household items that 
are acids and bases in 
chemical reactions. 
(SC7) 

The student can identify 

common household items 

that are acids and bases in 

chemical reactions.  

The student can compare 

the nature of common 

household items that are 

acids and bases in 

chemical reactions.  

The student can design an 

investigation and provide 

evidence to demonstrate 

the nature of common 

household items that are 

acids and bases in 

chemical reactions. 

The student can design 

and conduct an 

investigation and provide 

evidence to demonstrate the 

nature of common 

household items that are 

acids and bases in chemical 
reactions.  

D. Design an 
investigation to 
determine the 
concentration of 
acid/base including the 
use of pH calculations.  
(SC7.b, SC7.a) 

 The student can use 

molarity calculations to 

determine the 

concentration of a 

substance.   

 The student can use 

molarity calculations to 

determine the 

concentration of a 

substance and its pH. 

The student can design an 

investigation to determine 

the concentration of 

acid/base including the use 

of pH calculations.  

The student can design 

and evaluate an 

investigation to determine 

the concentration of 

acid/base including the use 

of pH calculations.   

E.  Create a model that 
demonstrates atomic 

The student can identify 

the atomic motion in solid, 

The student can compare 
the atomic motion of 

The student can create a 
model that demonstrates 

The student can create a 

model that 
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motion in solids, 
liquids, gases, and 
plasmas including a 
real world application 
of each.  (SC6.a, SC6.c) 

liquids, gases, and 

plasmas. 

solids, liquids, gases, and 
plasmas and provide a real 
world application of each.   

 

atomic motion in solids, 
liquids, gases, and plasmas 
including a real world 
application of each.   

 

demonstrates the atomic 

motion in solids, liquids, 

gases, and plasmas 

including a real world 

application of each and 

evaluate the flow of energy 

during phase changes. 

F.  Design an 

investigation and 

provide evidence to 

demonstrate gas laws 

(Boyle’s, Charles’s, 

Combined, Gay-Lussac, 

Ideal, Dalton’s ) to 

explain the behavior of 

gases.  (SC6) 

The student can calculate 

pressure, temperature, or 

volume of a gas using 

Boyle’s Law and/or 

Charles’s Law.   

The student can complete 

an investigation and 

provide evidence to 

demonstrate Boyle’s Law 

and Charles’s Law to 

explain the behavior of 

gases. 

The student can design an 

investigation and provide 

evidence to demonstrate 

gas laws (Boyle’s, 

Charles’s, Combined, Gay-

Lussac, Ideal, Dalton’s ) to 

explain the behavior of 

gases. 

The student can design 

and critique an 

investigation and provide 

evidence to demonstrate 

gas laws (Boyle’s, 

Charles’s, Combined, Gay-

Lussac, Ideal, Dalton’s ) to 

explain the behavior of 

gases. 

 

Suggested Performance Tasks 

 

• Selected Tasks from https://www.georgiastandards.org/Frameworks/Pages/BrowseFrameworks/Science9-12.aspx 

• Selected Tasks from https://phet.colorado.edu/en/simulations/category/chemistry  
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HIGH SCHOOL GRADUATION COMPETENCIES- HUMAN ANATOMY 

Graduation Competency: HS17 

Human Anatomy: Anatomy and Physiology 

Apply scientific and engineering practices to understand and analyze anatomical structures in relationship to their physiological functions. 

Performance Indicators 

A. Generate an argument with evidence to support the claim that all body systems are interdependent in the function of the body as a whole.  
(SAP1.b) 
 

B. Investigate and provide evidence to demonstrate the role of positive and negative feedback mechanisms in maintaining homeostasis and 
explain the phenomena of a broken feedback system in terms of the body components involved. (SAP1.c) 
 

C. Create a model or tool that can be used to apply anatomical terminology to the orientation of body parts and regions. (SAP1.a) 
 

D. Generate an argument with evidence that describes how the structure of a tissue relates to its function. (SAP1.e) 
 

 

Performance Indicators Scoring Criteria Graduation Competency 17 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Generate an 
argument with 
evidence to support the 
claim that all body 
systems are 
interdependent.  
(SAP1.b) 
 

 

The student can identify 

the function of each body 

system. 

The student can label each 

body system. 

 

The student can relate the 

interdependence of two 

body systems to each other. 

The student can compare 

the function of each body 

system. 

The student can label each 

body system. 

The student can generate 

an argument with evidence 

to support the claim that all 

body systems are 

interdependent. 

The student can 

differentiate between 

images of each body 

system. 

The student can analyze 

the effects of a disease on 

multiple body systems 

focusing on their 

interdependence on each 

other. 

The student can 

differentiate between 

images of each body 

system. 

B.  I can formulate 

evidence to 

The student can identify a 

negative and a positive 

The student can 

distinguish between a 

The student can 

formulate evidence to 

The student can describe 

and illustrate evidence to 
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demonstrate the role of 

both a positive and 

negative feedback 

mechanisms in 

maintaining 

homeostasis.  

I can explain the 
phenomena of a broken 
feedback system in 
terms of the body 
components involved. 
(SAP1.c) 
 

feedback system. 

The student can 

recognize the organs 

involved in at least one 

negative and positive 

feedback system. 

negative and positive 

feedback system. 

The student can 

summarize the 

components of both a 

negative and positive 

feedback system.  

demonstrate the role of 

both a positive and 

negative feedback 

mechanisms in 

maintaining homeostasis.  

 The student can explain 

the phenomena of a 

broken feedback system in 

terms of the body 

components involved.  

demonstrate the role of 

both a positive and 

negative feedback 

mechanisms in 

maintaining homeostasis. 

The student can 

synthesize information 

from scientific sources to 

treat broken feedback 

systems.  

C.  Use the concepts of 
anatomical 
terminology and 
orientation of parts and 
regions and apply them 
to real-life scenarios. 
(SAP1.a) 

 

The student can label a 

diagram using anatomical 

terminology for both the 

regions and orientation of 

body parts.  

The student can use 

context cues to apply 

anatomical terminology to 

the orientation of body 

parts and regions.  

The student can use the 
concepts of anatomical 
terminology and 
orientation of parts and 
regions and apply them to 
real-life scenarios.  

The student can analyze 

situations and apply the 

proper anatomical 

terminology and 

orientation of parts and 

regions and apply them to 

real-life scenarios. 

D.  Compare how 

tissues relate to their 

function using 

evidence. (SAP1.e) 

 

The student can state the 

major tissue types and 

define the uses for each.  

The student can assess 

how tissues relate to their 

function using evidence.  

The student can compare 

how tissues relate to their 

function using evidence. 

The student can relate 
cellular metabolism and 
transport to homeostasis 
and cellular reproduction. 

The student can connect 

the function of tissues to 

their use in a body system 

and analyze why that type 

of tissue is needed.  

 

Suggested Performance Tasks 
 

• Selected Case Studies, Labs and Activities from http://www.haspi.org/curriculum-anatomy-physiology.html  
  



 51

HIGH SCHOOL GRADUATION COMPETENCIES- HUMAN ANATOMY 

Graduation Competency: HS18 

Human Anatomy: Integumentary, Skeletal, and Muscular Systems 

Apply scientific and engineering practices to understand and analyze the interdependence of the integumentary, skeletal, and muscular systems as 

they relate to protection, support, and movement of the human body. 

Performance Indicators 

A. Describe the structure of the integumentary system and formulate its functional role in protecting the body and maintaining homeostasis. 

(SAP2. a) 

B. Assess how the skeletal structures provide support and protection for tissues, and function together with the muscular system to make 

movements possible. (SAP2.a) 

 

Performance Indicators Scoring Criteria Graduation Competency 18 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Describe the structure of 
the integumentary system 
and formulate its functional 
role in protecting the body 
and maintaining 
homeostasis. (SAP2. a) 

The student can label the 

structures of the 

integumentary system. 

The student can define 

the functions of the 

integumentary system.  

 

The student can compare the 
structure of the integumentary 
system to its functional role 
in protecting the body and 
maintaining homeostasis. 

The student can describe 
the structure of the 
integumentary system and 
formulate its functional 
role in protecting the body 
and maintaining 
homeostasis. 

The student can connect 
the structures of the 
integumentary system and 
apply functional concepts 
in how it protects the body 
and maintains homeostasis. 

B.  Assess how the 
skeletal structures 
provide support and 
protection for tissues, 
and function together 
with the muscular system 
to make movements 
possible. (SAP2.a) 

The student can label the 

structures of the skeletal 

and muscular system. 

The student can define 

the functions of the 

skeletal and muscular 

system.  

The student can compare the 
structure of the skeletal and 
muscular system in providing 
support and protection for 
tissues while making 
movement possible.  

The student can assess 
how the skeletal structures 
provide support and 
protection for tissues, and 
function together with the 
muscular system to make 
movements possible. 

The student can analyze 

critical structures which 

provide support and 

protection between the 

skeletal and muscular 

system. 
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Suggested Performance Tasks:  

• Generate an argument that applies the statement “the whole is greater than the sum of its parts” to the integumentary system 

and its role in maintaining homeostasis.  NOTE: the rational for this indicator is for the students to examine the individual 

components of the dermis and epidermis and how the two work together to make up the integumentary system.  (SAP2. a) 

 

• Create a presentation (final product must be determined by the student) to present to the Skin Cancer Foundation about the 

benefits and dangers of the sun on the integumentary system. NOTE: students may also be challenged to produce a product 

that enhances skin protection in the sun without inhibiting vitamin D absorption. (SAP2.a) 

 

• Generate an argument or model that examines or demonstrates the evolution of prosthetic limbs of the appendicular skeleton 

and the improvement in function of these prostheses. Be sure to address the joints involved with the prosthetic limb you 

choose. (SAP2.b) 

 

• You are a public health representative and you will need to create a presentation (student must determine the product) to share 

with a committee of potential investors to raise awareness of the roles of genetics and the environment (lifestyle) in the onset 

and treatment of osteoporosis.  Osteoporosis Brochure Grading Rubric (doc) (this rubric may help with the scoring criteria) 

(SAP2.b) 

 

• Selected Case Studies, Labs and Activities from http://www.haspi.org/curriculum-anatomy-physiology.html  
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HIGH SCHOOL GRADUATION COMPETENCIES- HUMAN ANATOMY 

Graduation Competency: HS19 

Human Anatomy: Endocrine and Nervous Systems 

Apply scientific and engineering practices to understand and analyze the roles of the endocrine and nervous systems in regulating physiological 

activities. 

 

Performance Indicators 

A. Describe the concept of how a nerve impulse is conducted.  Differentiate divisions of the nervous system and assess how different stimuli 

affect each division (fight or flight, meditation, etc) and coordinate interactions of nerves and senses which make possible the coordination 

of bodily functions. (SAP3. a,b)     

 

B. Create a model that explains/describes the neural physiology of simple tasks (students will choose the tasks but some suggestions are 

shaking hands, reading a book, answering a question etc.) NOTE: the focus here should be solely on the nervous system (SAP3.b) 

 

C. Hypothesize how the body uses stimuli to maintain homeostasis. (SAP3.c) 

 

D. Assess the integration and coordination between the endocrine and nervous system. (SAP3.a)   

 

Performance Indicators Scoring Criteria Graduation Competency 19 

Performance Indicator Emerging Progressing Competent Exemplary 

A.Describe the concept 

of how a nerve impulse 

is conducted.  

Differentiate divisions 

of the nervous system 

and assess how 

different  stimuli affect 

each division (fight or 

flight, meditation, etc) 

and coordinate 

The student can arrange 

the divisions of the 

nervous system and show 

how they connect. (E.g. 

Central and peripheral 

nervous system) 

The student can label the 

parts of a neuron and 

explain how it works.  

The student can compare 

divisions of the nervous system 

and show how they connect.  

The student can construct the 

path of a nerve impulse.  

The student can compare how 

each of the special senses 

functions. 

The student can describe 

the concept of how a 

nerve impulse is 

conducted. 

The student can 

differentiate divisions of 

the nervous system and 

assess how different 

stimuli affect each division 

The student can use the 

concept of how a nerve 

impulse is conducted to 

solve a biochemical issue 

along the path.  

The student can 

differentiate divisions of 

the nervous system and 

assess how different 
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interactions of nerves 

and senses which make 

possible the 

coordination of bodily 

functions. (SAP3. a,b)     

 

 

The student can recite 

how each of the special 

senses functions. 

The student can label the 

anatomy of each of the 

special senses.   

The student can label the 

anatomy of each of the special 

senses.   

(fight or flight, meditation, 

etc).  

The student can 

coordinate interactions 

of nerves and senses which 

make possible the 

coordination of bodily 

functions.  

stimuli affect each division 

(fight or flight, meditation, 

etc) . 

The student can 

synthesize interactions of 

nerves and senses which 

make possible the 

coordination of bodily 

functions. 

B.  Create a model that 
explains/describes the 
neural physiology of 
simple tasks (students 
will choose the tasks 
but some suggestions 
are shaking hands, 
reading a book, 
answering a question 
etc.) (SAP3.b) 

The student can recall the 

pathway of a nerve 

impulse.  

The student can organize the 

pathway of a nerve impulse.  

The student can 

investigate the pathway 

of a nerve impulse. 

The student can create a 

model that 

explains/describes the 

neural physiology of 

simple tasks (students will 

choose the tasks but some 

suggestions are shaking 

hands, reading a book, 

answering a question etc.) 

C.  Hypothesize how 
the body uses stimuli 
to maintain 
homeostasis. (SAP3.c) 
 

The student can 

recognize how the body 

uses stimuli to maintain 

homeostasis.  

The student can predict how the 

body uses stimuli to maintain 

homeostasis. 

The student can 

hypothesize how the 

body uses stimuli to 

maintain homeostasis. 

The student can apply 
concepts to describe how 
the body perceives internal 
and external stimuli and 
responds to maintain a 
stable internal 
environment, as it relates to 
biofeedback. 

D.  Assess the 

integration and 

coordination between 

the endocrine and 

nervous system. 

(SAP3.a) 

The student can identify 

various hormones and 

their function. 

The student can match 

the hormone to the 

structure from which it 

originates.  

The student can relate and 

coordinate between the endocrine 

and nervous system. 

The student can integrate the 

cause and effect relationship 

between endocrine and nervous 

system body functions.  

The student can assess 

the integration and 

coordination between the 

endocrine and nervous 

system. 

The student can assess 

and critique the results of 

a malfunction of a specific 

endocrine structure and 

how it relates to other 

systems including the 

nervous system.  
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Suggested Performance Assessments 
 

• You are currently employed by a biomedical engineering firm on the futuristic task force, and you are tasked with designing 
prototypes to support the nervous system 15 years from now.  Design a futuristic prototype of a device that can support the 
nervous system in transmitting impulses for patients who have nerve impulse disorders.  Be sure to thoroughly describe the 
physiology of electrochemical impulses.   
 

• Consider an avatar in your favorite video game that experiences various types of scenes.  Create a visual representation of how 
the avatar would respond to internal and external stimuli in two scenes to maintain homeostasis.  Consider biofeedback to 
complete this task. 
Brainstorm a list of activities in which you use your five senses, create a model that integrates the hormones, senses, and nerves 
in the list that you brainstormed.  Be sure to include structure and function.   
 

Selected Case Studies, Labs and Activities from http://www.haspi.org/curriculum-anatomy-physiology.html 
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HIGH SCHOOL GRADUATION COMPETENCIES- HUMAN ANATOMY 

Graduation Competency: HS20 

Human Anatomy: Cardiovascular, Respiratory, Digestive, Excretory, and Immune Systems 

Apply scientific and engineering practices to understand and analyze physical, chemical, and biological properties of process systems as they relate 

to transportation, absorption, and excretion. 

 

Performance Indicators 

A. Analyze and explain the relationships between the respiratory and cardiovascular system as they obtain oxygen  needed for the oxidation of 
nutrients and removal of carbon dioxide. (SAP4.b) 
 

B. Relate the roles of the digestive and urinary systems to regulation of homeostasis (include chemical and physical mechanisms).    (SAP4.a 
and c) 
 

C. Analyze and describe how the immune system responds to a sickness, an injury, and an allergy and create an artifact that depicts the 
similarities and differences in the responses.  Be sure to indicate the primary structures involved in the response process. (SAP4.d) 
 

D. Appraise patterns of aging in each body system.  (SAP4.e) 
 

 

Performance Indicators Scoring Criteria Graduation Competency 20 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Analyze and explain 
the relationships 
between the respiratory 
and cardiovascular 
system as they obtain 
oxygen needed for the 
oxidation of nutrients 
and removal of carbon 
dioxide. 
(SAP4.b) 

 The student can state 

how the cardiovascular 

system is connected to 

the respiratory system. 

The student can 

Illustrate the exchange 

of oxygen and carbon 

dioxide leaves the human 
body.  

The student can compare 

how the cardiovascular 

system is connected to the 

respiratory system.  

The student can interpret 

how oxygen and carbon 

dioxide are exchanged in 

the human body. 

The student can analyze 

and explain the 

relationships between the 

respiratory and 

cardiovascular system as an 

organism obtains oxygen 

needed for the oxidation of 

nutrients and removal of 
carbon dioxide. 

The student can research the 

connection between the 

cardiovascular system and the 

respiratory system and design 

an investigation to determine if 

there is a relationship between 

breathing rate and blood 
pressure.   
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B.  Relate the roles of 
the digestive and 
urinary systems to 
regulation of 
homeostasis (include 
chemical and physical 
mechanisms). (SAP4.a 
and c) 
 

The student can name 

the parts of the digestive 

and urinary system. 

The student can state 

how food is transported 

and waste is eliminated 

through the process of 
digestion. 

The student can 

recognize how nutrition 

is transported to cells and 

the urinary system 

eliminates cellular waste 
from the body.  

The student can organize 

the order of events of 

digestion and urination. 

The student can name the 

parts of the digestive and 
urinary system. 

The student can explain the 

cause and effect of how 

nutrition is transported to 

cells and the urinary 

system eliminates cellular 

waste from the body. 

The student can relate the 

roles of the digestive and 

urinary systems to 

regulation of homeostasis 

(include chemical and 

physical mechanisms).  

The student can 

investigate the importance 

of the various digestive and 
urinary organs. 

The student can create an 

analogy that relates the 

anatomy of the digestive and 

urinary systems to a real world 

scenario. (waste management, 

etc.) 

The student can apply the 

concepts of chemical and 

physical digestion and urination 
to real world scenario. 

C. Analyze and describe 
how the immune system 
responds to a sickness, 
an injury, and an allergy 
and create an artifact 
that depicts the 
similarities and 
differences in the 
responses.  Be sure to 
indicate the primary 
structures involved in 
the response process. 
(SAP4.d) 
 

The student can arrange 

the steps to an immune 
reaction.  

The student can recall 

the functions of each 

immune cell. 

The student can identify 

the positive feedback 

systems used by the 
immune system.   

The student can label 

the anatomy of the 

immune and lymphatic 
system.  

The student can identify 

patterns of feedback 

within the lymphatic and 
immune system.  

The student can combine 

the anatomy and 

physiology of the immune 

and lymphatic systems to  
describe immune reactions.  

The student can examine 
various conditions that change 
normal body functions and 
responses within the immune 
and lymphatic system. (e.g. 
tissue rejection, 
allergies, injury, diseases and 
disorders) 

The student can analyze and 

describe how the immune 

system responds to a sickness, 

an injury, an allergy, and 

create an artifact that depicts 

the similarities and differences 

in the responses.  Be sure to 

indicate the primary structures 

involved in the response 
process. 

D. Appraise patterns of 

aging in each body 
system. (SAP4.e) 

The student can tell 

factors for aging in each 
body system.  

The student can identify 

patterns of aging in each 
body system. 

The student can appraise 

patterns of aging in each 
body system.  

The student can analyze the 

effects of aging in each body 

system and connect them to 

common aging disorders. (e.g. 

osteoporosis, arthritis, sensory 
loss etc. ) 
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Suggested Performance Tasks: 
 

• You work for the Department of Public Health.  Create a public service campaign to promote knowledge and awareness to 
average citizens about the effects of age on the body systems.   
 

• Selected Case Studies, Labs and Activities from http://www.haspi.org/curriculum-anatomy-physiology.html  
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HIGH SCHOOL GRADUATION COMPETENCIES- HUMAN ANATOMY 

Graduation Competency: HS21 

Human Anatomy: Reproductive System 

Apply scientific and engineering practices to understand and analyze the role of the reproductive system as it pertains to the growth and 

development of humans. 

 

Performance Indicators 

A. Assess the integration and coordination between the reproductive and nervous system. (SAP5.a) 
 

B. Explain the phenomena of human development in terms of embryological and gestational concepts. Explain the phenomena of human 
development from birth to adulthood (neonatal, infancy, childhood, adolescence, to old age.) Draw conclusions about how gestational and 
congenital disorders affect human growth and development. (SAP5.b) 
 

 

Performance Indicators Scoring Criteria Graduation Competency 21 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Assess the 
integration and 
coordination between 
the reproductive and 
nervous system. 
(SAP5.a) 
 

 

 

 

The student can identify 

various hormones of the 

reproductive system and 

their function. 

The student can match 

the hormone of the 

reproductive system to the 

structure from which it 

originates. 

The student can label the 

reproductive organs.  

 

The student can show how 

hormones regulate 

reproductive organs.  

The student can integrate 

the cause and effect 

relationship between 

reproductive and nervous 

system. 

The student can assess 

the integration and 

coordination between the 

reproductive and nervous 

system. 

The student can assess 

and critique the results of 

a malfunction of a specific 

reproductive structure and 

how it relates to the 

nervous system. 
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B.  Explain the 

phenomena of human 

development in terms 

of embryological and 

gestational concepts.    

Explain the 

phenomena of human 

development from 

birth to adulthood 

(neonatal, infancy, 

childhood, 

adolescence, to old 

age.)Draw conclusions 

about how gestational 

and congenital 

disorders affect human 

growth and 

development. (SAP5.b, 

c) 

The student can 

recognize embryological 

and gestational  stages. 

The student can identify 

patterns of growth from 

birth to adulthood 

(neonatal, infancy, 

childhood, adolescence, to 

old age.) 

The student can define 

gestational and congenital 

disorders.  

The student can identify 

patterns of growth in 

embryological and 

gestational stages. 

The student can identify 

patterns of growth from 

birth to adulthood 

(neonatal, infancy, 

childhood, adolescence, to 

old age.) 

The student can predict 

the causes and effects 

of gestational and 

congenital disorders.  

The student can explain 

the phenomena of 

human development in 

terms of embryological and 

gestational concepts.  

The student can explain 

the phenomena of 

human development from 

birth to adulthood 

(neonatal, infancy, 

childhood, adolescence, to 

old age.) 

The student can draw 

conclusions about how 

gestational and congenital 

disorders affect human 

growth and development. 

 

The student can apply 

concepts of human 

embryology and 

gestational development to 

connect and predict 

developmental disorders.  

The student can explain 

the phenomena of 

human development from 

birth to adulthood 

(neonatal, infancy, 

childhood, adolescence, to 

old age.) 

 

 
 
Suggested Performance Tasks: 
 

• Generate an argument with evidence to support or refute the claim that the function of reproductive organs is regulated by 
hormonal interaction. 
 

• Create a model or tool that can be used as an instructional reference for the stages of human embryology and development. 
 

• Selected Case Studies, Labs and Activities from http://www.haspi.org/curriculum-anatomy-physiology.html  
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HIGH SCHOOL GRADUATION COMPETENCIES- ENVIRONMENTAL SCIENCE 

Graduation Competency: HS22 

Environmental Science: Energy and Matter 

Apply scientific and engineering practices to understand and analyze the flow of energy and the cycling of matter in an ecosystem and their 

relationship to human society. 

 

Performance Indicators 

A. Create a model or artifact that represents the effect of human society on the biogeochemical cycles in a chosen ecosystem.  Be sure to 
include all of the cycles and identify the biotic and abiotic factors. (SEV1.a and e) 
 

B. Identify an ecosystem and design a model of a food web and a food chain that represents the identified ecosystem.  Be sure to account for 
the energy variation at each trophic level as well as the mechanism that explains the loss of energy at each level.  (SEV1.b) 
 

C. Relate food production and quality of nutrition to population growth and the trophic levels. (SEV1.c) 
 

D. Generate an argument with evidence to support the claim that ecosystems obey the Law of Conservation of Matter and Energy. (SEV1.d) 
 

 

Performance Indicators Scoring Criteria Graduation Competency 22 

Performance 

Indicator 

Emerging Progressing Competent Exemplary 

A.  Create a model or 
artifact that 
represents the 
effects of human 
society on the 
biogeochemical 
cycles in a chosen 
ecosystem.  Be sure 
to include all of the 
cycles and identify 
the biotic and 
abiotic factors. 

The students can identify a 

biogeochemical cycle and 

biotic and abiotic factors. 

The students can show the 

effects of human society of 

biogeochemical cycles in 

an ecosystem. This 

representation includes 

biotic and abiotic factors. 

The students can create a 

representation showing the 

effects of human society on 

the biogeochemical cycles 

in an ecosystem. The 

representation includes all 

cycles and biotic and 

abiotic factors.  

The students can create a 

representation showing the 

effects of human society on 

the biogeochemical cycles 

in an ecosystem and how 

systems are interrelated. 

The representation 

includes all cycles and 

biotic and abiotic factors. 
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(SEV1.a and e) 
B.  Design a model of 
a food web and a 
food chain that 
represents the 
identified 
ecosystem.  Be sure 
to explain the energy 
variation and the 
energy loss at each 
trophic level. 
(SEV1.b) 
 

The student can recognize a 

food web and a food chain 

that represents an ecosystem.  

The student can 

construct a model of a 

food web and a food chain 

that represents an 

ecosystem. The tropic level 

can be identified. 

The student can design a 

model of a food web and a 

food chain that represents 

the identified ecosystem.  

The student can explain 

the energy variation and 

the energy loss at each 

trophic level. 

The student can create 

models of food webs and 

food chains that represent 

multiple ecosystems.  

Energy variation and the 

energy loss at each trophic 

level is discussed and 

analyzed.  

C.  Relate food 

production and 

quality of nutrition 

to population 

growth. (SEV1.c)   

 

 

 

The student can identify a 

human disease related to food 

production. 

The student can relate a 

human disease related to 

food production and to 

population growth.  

The student can cite 

evidence showing the 

relationship between food 

production and quality of 

nutrition to population 

growth.  

The student can develop a 

logical argument that 

shows the relationship 

between food production 

and quality of nutrition to 

population growth.  

D.  Generate an 

argument with 

evidence to support 

the claim that 

ecosystems obey the 

Law of Conservation 

of Matter and 

Energy. (SEV1.d) 

The student can identify the 

Law of Conservation of Matter 

and Energy. 

The student can generate 

an argument to support 

the claim that ecosystems 

obey the Law of 

Conservation of Matter 

and Energy. 

The student can create an 

agreement with evidence 

to support the claim that 

ecosystems obey the Law 

of Conservation of Matter 

and Energy. 

The student can present 

an argument to prove, 

with evidence, the claim 

that ecosystems obey the 

Law of Conservation of 

Matter and Energy. 

 

Suggested Performance Tasks 
 

• Selected Tasks from https://esa21.kennesaw.edu/activities/activities.htm  

• Selected Tasks from http://www2.epa.gov/students/lesson-plans-teacher-guides-and-online-resources-educators  
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HIGH SCHOOL GRADUATION COMPETENCIES- ENVIRONMENTAL SCIENCE 

Graduation Competency: HS23 

Environmental Science: Earth as a System 

Apply scientific and engineering practices to understand and analyze the interconnected system that comprises Earth. 
 

Performance Indicators 

A. Identify a biome and create an interactive model of the hierarchy of biological entities in the biome that you identify. (SEV2.b) 
 

B. Create an argument with clear evidence to refute or accept that claim that there is “unity and diversity” among the biotic and abiotic factors 
in aquatic and terrestrial biomes. (SEV2.a, c, and d) 

 

Performance Indicators Scoring Criteria Graduation Competencies 23 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Identify a biome and 
create a model of the 
hierarchy of biological 
entities in the biome 
that you identify. 
(SEV2.b) 

The student can identify a 

biome.  

The student can identify a 

biome and construct a 

model of biological entities 

in the identified biome. 

The student can identify a 

biome and create a model 

of the hierarchy of 

biological entities in the 

identified biome. 

The student can construct a 

biome and create an 

interactive model of the 

hierarchy of biological 

entities in the identified 

biome. 

B.  Create an argument 

with clear evidence to 

refute or accept the 

claim that there is 

“unity and diversity” 

among the biotic and 

abiotic factors in 

aquatic and terrestrial 

biomes. (SEV2.a, c, d) 

The student can identify 

biotic and abiotic factors in 

aquatic and terrestrial 

biomes. 

The student can identify 

and compare biotic and 

abiotic factors in aquatic 

and terrestrial biomes.  

The student can create an 

argument with clear 

evidence to refute or accept 

the claim that there is 

“unity and diversity” among 

the biotic and abiotic 

factors in aquatic and 

terrestrial biomes. 

The student can create an 

argument with clear 

evidence to refute and 

accept the claim that there 

is “unity and diversity” 

among the biotic and 

abiotic factors in aquatic 

and terrestrial biomes. 
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Suggested Performance Tasks 
 

• Selected Tasks from https://esa21.kennesaw.edu/activities/activities.htm  

• Selected Tasks from http://www2.epa.gov/students/lesson-plans-teacher-guides-and-online-resources-educators 
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HIGH SCHOOL GRADUATION COMPETENCIES- ENVIRONMENTAL SCIENCE 

Graduation Competency: HS24 

Environmental Science: Stability and Change 

Apply scientific and engineering practices to understand and analyze the effects of stability and change in ecosystems. 

 

Performance Indicators 

A. Generate an argument with evidence that accepts or refutes the claim that climate change has an impact on the biotic and abiotic factors in 
either an aquatic or terrestrial ecosystem. (SEV3.a and d) 
 

B. Conduct a field investigation and provide evidence of the changes in biomass, diversity, and complexity of local communities in various stages 
of succession.  (SEV3.b) 
 

C. Generate an argument with evidence to explain the effects of traumatic events on rates of succession.  (SEV3.c) 
 

D. Produce an artifact that examines symbiotic relationships in various ecological communities in your local ecosystem. (SEV3.e) 
 
Suggested Performance Tasks 

• Selected Tasks from https://esa21.kennesaw.edu/activities/activities.htm  

• Selected Tasks from http://www2.epa.gov/students/lesson-plans-teacher-guides-and-online-resources-educators  
 

 

 

Performance Indicators Scoring Criteria Graduation Competency 24 

Performance Indicator Emerging Progressing Competent Exemplary 

A.   Generate an 
argument with 
evidence that accepts 
or refutes the claim 
that climate change has 
an impact on the biotic 
and abiotic factors in 
either an aquatic or 
terrestrial ecosystem. 

The student can list 

occurrences in which 

climate change has made 

an impact or has not made 

an impact on in abiotic or 

biotic factors.  

The student can show 

examples of biotic and 

abiotic factors that have 

been impacted or have not 

been impacted by climate 

change.  

The student can create an 

argument with clear 

evidence to refute or accept 

the claim that climate 

change has an impact on 

the biotic and abiotic 

factors in either an aquatic 

The student can create an 

argument with clear 

evidence to refute and 

accept the claim that there 

is climate change occurring 

and impacts biotic and 

abiotic factors in aquatic 
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(SEV3.a and d) 
 

or terrestrial ecosystem. and terrestrial ecosystem. 

B. Cite evidence of the 
changes in biomass, 
diversity, and 
complexity of local 
communities in various 
stages of succession.  
(SEV3.b) 
 

The student can define 

biomass, diversity and 

succession. 

The student can predict 

changes in biomass, 

diversity and complexity of 

communities in stages of  

succession  

The student can cite 

evidence of the changes in 

biomass, diversity, and 

complexity of local 

communities in various 

stages of succession.   

The student can conduct a 

field investigation and 

provide evidence of the 

changes in biomass, 

diversity, and complexity 

of local communities in 

various stages of 

succession.   

C. Generate an 
argument with 
evidence to explain the 
effects of traumatic 
events on rates of 
succession.  (SEV3.c) 
 

The can student can define 

the effects of traumatic 

events on rates of 

succession. 

The student can interpret 

evidence to explain the 

effects of traumatic events 

on rates of succession.  

The student can generate 

an argument with evidence 

to explain the effects of 

traumatic events on rates 

of succession.  

The student can create a 

scenario that uses 

evidenced based practices 

to explain the effects of 

traumatic events on rates 

of succession.  

D.  Produce an artifact 

that examines 

symbiotic relationships 

in various ecological 

communities in the 

identified 

ecosystem(s). (SEV3.e) 

The student can identify 

symbiotic relationships. 

The student can identify 

symbiotic relationships in 

various ecological 

communities in the 

identified ecosystem(s). 

The student can produce 

an artifact that examines 

symbiotic relationships in 

various ecological 

communities in the 

identified ecosystem(s). 

The student can connect 

symbiotic relationships 

across multiple ecological 

communities by analyzing 

the information through 

the use of small group 

discussion.  

 

HIGH SCHOOL GRADUATION COMPETENCIES- ENVIRONMENTAL SCIENCE 

Graduation Competency: HS25 
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Environmental Science: Conservation 

Apply scientific and engineering practices to understand and analyze the availability, allocation, and conservation of energy and other resources. 

 

Performance Indicators 

A. Differentiate between renewable and nonrenewable resources including how different resources are produced, rates of use, renewal rates, and 
limitations of sources. Distinguish between natural and produced resources. (SEV4.a.) 
 

B. Generate an argument with evidence to accept or refute the claim that technology has increased the efficiency of utilization and accessibility of 
resources. (SEV4.b) 
 

C. Describe the relationship of energy consumption and the living standards of society. (SEV4.d) 
 

D. You lead a “concerned citizens group” who wants to see more environmental practices in their community.  Prepare a campaign to present to 
your city council about the need to make more informed decisions regarding resource utilization. (SEV4.f) 

  

 

Performance Indicators Scoring Criteria Graduation Competency  25 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Differentiate 

between renewable and 

nonrenewable 

resources including 

how different resources 

are produced, rates of 

use, renewal rates, and 

limitations of sources. 

Distinguish between 

natural and produced 

resources. (SEV4.a) 

The student can list both 

renewable and 

nonrenewable resources. 

The student can define 

production, rates of use, 

renewal rates, limitations of 

sources, natural resources 

and produced resources.  

The student can distinguish 

the difference between 

renewable and 

nonrenewable resources. As 

well as, the difference in 

natural and produced 

resources.   

The student can 

differentiate between 

renewable and 

nonrenewable resources 

including how different 

resources are produced, 

rates of use, renewal rates, 

and limitations of sources. 

Distinguish between 

natural and produced 

resources. 

The student can create an 

artifact showing both 

renewable and 

nonrenewable resources, 

natural and produced 

resources, various methods 

of production, the rates of 

use, renewal rates and 

limitations of sources.  

B.  Generate an 
argument with evidence 
to accept or refute the 
claim that technology 

The student can list 

technological advances that 

have been used to provide 

The student can identify 

patterns that show that 

technology has increased or 

decreased the efficiency of 

The student can generate 

an argument with evidence 

to accept or refute the claim 

that technology has 

The student can prove with 

supporting evidence and 

argument to accept or 

refute the claim that 
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has increased the 
efficiency of utilization 
and accessibility of 
resources. (SEV4.b) 

greater access to resources.  utilization and accessibility 

of resources.  

increased the efficiency of 

utilization and accessibility 

of resources. 

technology has increased 

the efficiency of utilization 

and accessibility of 

resources. 

C.  Describe the 
relationship of energy 
consumption and the 
living standards of 
society. (SEV4.d) 

The student can define 

ecological footprint. 

The student can distinguish 

the similarities in a 

country’s energy 

consumption and living 

standards of society.  

The student can describe 

the relationship of energy 

consumption and the living 

standards of society 

The student can apply 

concepts that show the 

relationship between 

energy consumption and 

the living standards of 

society.  

D. Describe the need for 

informed decision 

making of resource 

utilization. (SEV4.f) 

The student can list the 

different allocations of 

resources.  

The student can identify 

and summarize the need for 

making informed decisions 

about resource utilization. 

The student can describe 

the need for informed 

decision making of resource 

utilization 

The student can apply the 

concepts of informed 

decision making of resource 

utilization to developed and 

developing countries.  

 

Suggested Performance Tasks: 

• You are an engineer for a green power company in Denmark that is interested in building communities of homes “off the grid.” 
Create a presentation to present to a panel of investors about the benefits of building “off the grid.”  Consider the pros and cons 
of using renewable and nonrenewable resources.  (SEV4.a and e) Use the following link for clarity 
https://www.teachengineering.org/view_lesson.php?url=collection/cub_/lessons/cub_housing/cub_housing_lesson04.xml 
 

• Design a prototype of living quarters that are more energy efficient.  Your model should address the relationship between 
energy consumption and living standards. (SEV4.d) 
 

• You lead a “concerned citizens group” who wants to see more environmental practices in their community.  Prepare a campaign 
to present to your city council about the need to make more informed decisions regarding resource utilization. (SEV4.f) 
 

• Selected Tasks from https://esa21.kennesaw.edu/activities/activities.htm  
 
Selected Tasks from http://www2.epa.gov/students/lesson-plans-teacher-guides-and-online-resources-educators 
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HIGH SCHOOL GRADUATION COMPETENCIES- ENVIRONMENTAL SCIENCE 

Graduation Competency: HS26 

Environmental Science: Human Impact 

Apply scientific and engineering practices to understand and analyze the effects of human activities and technology on the ecosystem. 

 

Performance Indicators 

• Generate an argument with evidence that analyzes how human population growth rates affects carrying capacities of environments.  Be sure 
to include factors that affect these growth rates and consider this question from a global perspective. (SEV5.a and c) 
 

• Generate an argument that accepts or refutes the validity of Thomas Malthus’ views on population growth and the current state of societal 
stability.  (SEV5.b) 
 

• Create an interactive artifact that demonstrates the progression of habitat destruction, erosion, and soil depletion associated with human 
activities throughout the last 50 years. (SEV5.d-f)  
 

 

Performance Indicators Scoring Criteria Graduation Competency  26 

Performance Indicator Emerging Progressing Competent Exemplary 

A. Generate an 
argument with 
evidence that 
analyzes how 
human 
population 
growth rates 
affects the 
carrying 
capacities of 
environments.  
Be sure to 
include factors 
that affect these 

The student can define 

human population, carrying 

capacity and growth rate.  

The student can summarize 

human population, carrying 

capacity and growth rates 

and summarize how these 

affect growth rates at a 

global level.   

The student can generate 

an argument with evidence 

that analyzes how human 

population growth rates 

affects the carrying 

capacities of environments.  

This includes factors that 

affect these growth rates 

globally. 

The student can create a 

model that shows how 

human population growth 

rates affects the carrying 

capacity of the chosen 

environment.   
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growth rates and 
consider this 
question from a 
global 
perspective. 
(SEV5.a and c) 

B.  
B.  Generate an 
argument that accepts 
or refutes the validity of 
Thomas Malthus’ views 
on population growth 
and the current state of 
societal stability.  
(SEV5.b) 

The student can define 

population growth, 

demographic transition, 

cultural differences, and 

emergent diseases within 

the current state of societal 

stability.  

The student can relate 

population growth, 

demographic transition, 

cultural differences, and 

emergent diseases within 

the current state of societal 

stability. 

The student can generate 

an argument that accepts or 

refutes the validity of 

Thomas Malthus’ views on 

population growth and the 

current state of societal 

stability.   

The student can create a 

model that relates 

demographic transition, 

cultural differences, and 

emergent diseases within 

the current state of societal 

stability. 

C.  Create an interactive 
artifact that 
demonstrates the 
progression of habitat 
destruction, erosion, 
pollution, natural 
resource depletion and 
soil depletion 
associated with human 
activities throughout 
the last 50 years. 
(SEV5.d and e) 
 

The student can define 

habitat destruction, 

erosion, pollution, natural 

resources and soil 

depletion. 

The student can summarize 

the progression of habitat 

destruction, erosion, 

pollution, natural resources 

and soil depletion 

associated with human 

activities.    

The student can create an 

interactive artifact that 

demonstrates the 

progression of habitat 

destruction, erosion, 

natural resource depletion, 

pollution and soil depletion 

associated with human 

activities throughout the 

last 50 years. 

The student can create an 

interactive artifact that 

demonstrates the 

progression of habitat 

destruction, erosion, and 

soil depletion associated 

with human activities 

throughout the last 50 years 

in both developed and 

developing countries.  

D. Describe how  

political, legal, social, 

and economic decisions 

may affect global and 

local ecosystems. 

(SEV5.f) 

The student can define 

political, legal, social and 

economic decisions. 

The student can summarize 

how political, legal, social 

and economic decisions can 

affect local ecosystems. 

The student can describe 

how political, legal, social, 

and economic decisions 

may affect global and local 

ecosystems. 

The student can create an 

artifact that proves how 

political, legal, social and 

economic decisions affect 

global and local ecosystems. 
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Suggested Performance Tasks 

• You work for the Inner Ecology Magazine and you are assigned the task of creating a public service campaign of the evolution of 
food production and its effects on human populations as well as the prevalence of chronic nutritional human diseases.  Be 
prepared to present your campaign to a panel of editors. (SEV1.c)  Look at this link for clarity-  
http://www.ecology.com/2012/02/16/ecosystems-healthy-inner-habitat/ 
 

• You have been asked to prepare a presentation that examines the U.S compliance with the Kyoto Protocol at the next United 
Nations Climate Change Conference.  Be sure to include political, legal, social, and economic viewpoints. 
 

• Selected Tasks from https://esa21.kennesaw.edu/activities/activities.htm  
 

• Selected Tasks from http://www2.epa.gov/students/lesson-plans-teacher-guides-and-online-resources-educators  
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HIGH SCHOOL GRADUATION COMPETENCIES- EARTH SYSTEMS 

Graduation Competency: HS27 

Earth and Space Sciences: Earth, Space, and the Universe 

Students will understand and analyze the origins, interactions and relationships between and among the Earth, our solar system and the universe as 

demonstrated through the integration of scientific processes and practices. 

 

Performance Indicators 

A. Summarize the origin and evolution of the universe. (SES1) 

 

B. 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. (SES 1.a and 4) 

 

C. Evaluate evidence of the past and current movements of continental and oceanic crust and the theory of plate tectonics to explain the ages of 

crustal rocks. (SES 1 and 2) 

 

D. Categorize minerals and rocks by determining their physical and/or chemical characteristics. (SES1.e) 

 

E. Interpret and explain how rock relationships and fossils are used to reconstruct the geologic history of the Earth. (SES4) 

 

F. Summarize the early evolution of the Earth, including the formation of Earth’s solid layers (e.g., core, mantle, crust) the distribution of major 

elements, the origin of internal heat sources, and the initiation of plate tectonics. (SES1.a,c,d) 

• how the decay of radioactive isotopes is used to determine the age of rocks, Earth, and the solar system 

• how Earth acquired its initial oceans and atmosphere 

 

G. Justify the causes of certain geologic hazards (e.g., earthquakes, volcanoes, tsunamis) to the effects on specific plate tectonic locations. (SES 2) 

 

H. Apply principles of relative age (e.g., superposition, original horizontality, cross-cutting relations, and original lateral continuity) to support 

an opinion related to Earth’s geological history. (SES 1.c and 4) 

• types of unconformity (e.g., disconformity, angular unconformity, nonconformity) 

• geological timetable 
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Performance Indicators Scoring Criteria Graduation Competency  27 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Summarize the 

origin and evolution of 

the universe. (SES1) 

The student can define the 

Big Bang theory.   

The student can 

summarize the evidence 

that supports the Big Bang 

theory and the expansion 

and cooling of the universe. 

The student can construct 

an explanation of the Big 

Bang theory based on 

astronomical evidence of 

light spectra, motion of 

distant galaxies, and 

composition of matter in 

the universe. 

The student can analyze 

and synthesize 

information from multiple 

sources to construct an 

explanation of the Big Bang 

theory based on 

astronomical evidence of 

light spectra, motion of 

distant galaxies, and 

composition of matter in 

the universe. 

B.  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. (SES 1.a and 4) 

The student can identify 

the way Earth formed. 

The student can construct 

an account of Earth’s 

formation and early history. 

The student can 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. 

The student can analyze 

and synthesize 

information from multiple 

sources to construct an 

account of Earth’s 

formation and early history. 

 

C.  Evaluate evidence of 

the past and current 

movements of 

continental and oceanic 

crust and the theory of 

plate tectonics to 

explain the ages of 

crustal rocks.  

(SES 1 and 2) 

 

The student can define the 

theory of plate tectonics. 

The student can use the 

theory of plate tectonics to 

explain the ages of crustal 

rocks (continental rocks are 

generally much older than 

the rocks of the ocean 

floor). 

The student can evaluate 

evidence of the past and 

current movements of 

continental and oceanic 

crust and use the theory of 

plate tectonics to explain 

the ages of crustal rocks. 

The student can create a 

model to explain the ages of 

crustal rocks using the 

theory of plate tectonics. 
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D.  Categorize minerals 

and rocks by 

determining their 

physical and/or 

chemical 

characteristics. (SES1.e) 

 

The student can state the 

difference between a 

mineral and a rock. 

The student can 

categorize minerals and 

rocks.  

The student can 

categorize minerals and 

rocks by determining their 

physical and/or chemical 

characteristics.  

The student can 

categorize and apply 

concepts to develop a 

probable geologic history of 

minerals and rocks.  

E.  Interpret and explain 

how rock relationships 

and fossils are used to 

reconstruct the geologic 

history of the Earth. 

(SES4) 

The student can recall the 

age of Earth. 

The student can 

reconstruct the geologic 

history of the Earth. 

The student can interpret 

and explain how rock 

relationships and fossils are 

used to reconstruct the 

geologic history of the 

Earth.  

The student can analyze 

the rock and fossil records 

to reconstruct the history of 

the Earth. 

F.  Summarize the early 

evolution of the Earth, 

including the formation 

of Earth’s solid layers 

(e.g., core, mantle, 

crust) the distribution 

of major elements, the 

origin of internal heat 

sources, and the 

initiation of plate 

tectonics. Include how 

the decay of radioactive 

isotopes is used to 

determine the age of 

rocks, Earth, and the 

solar system and how 

Earth acquired its initial 

oceans and 

atmosphere.(SES1.a,c,d) 

 

The student can 

summarize the early 

evolution of the Earth. 

The student can 

summarize the early 

evolution of the Earth, 

including the formation of 

Earth’s solid layers (e.g., 

core, mantle, crust) the 

distribution of major 

elements, the origin of 

internal heat sources, and 

the initiation of plate 

tectonics.  

The student can 

summarize the early 

evolution of the Earth, 

including the formation of 

Earth’s solid layers (e.g., 

core, mantle, crust) the 

distribution of major 

elements, the origin of 

internal heat sources, and 

the initiation of plate 

tectonics.  

Include how the decay of 

radioactive isotopes is used 

to determine the age of 

rocks, Earth, and the solar 

system and how Earth 

acquired its initial oceans 

and atmosphere. 

The student can apply and 

synthesize information 

from multiple sources to 

summarize the early 

evolution of Earth.  

Information should include 

the formation of Earth’s 

solid layers (e.g., core, 

mantle, crust) the 

distribution of major 

elements, the origin of 

internal heat sources, and 

the initiation of plate 

tectonics.  

Include how the decay of 

radioactive isotopes is used 

to determine the age of 

rocks, Earth, and the solar 

system and how Earth 

acquired its initial oceans 

and atmosphere. 
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G.  Justify the causes of 

certain geologic hazards 

(e.g., earthquakes, 

volcanoes, tsunamis) to 

the effects on specific 

plate tectonic locations. 

(SES 2) 

The student can define 

certain geologic hazards 

(e.g., earthquakes, 

volcanoes, tsunamis). 

The student can explain 

the causes of certain 

geologic hazards (e.g., 

earthquakes, volcanoes, 

tsunamis). 

The student can justify the 

causes of certain geologic 

hazards (e.g., earthquakes, 

volcanoes, tsunamis) to the 

effects on specific plate 

tectonic locations. 

The student can create a 

model that shows how 

certain geologic hazards 

(e.g., earthquakes, 

volcanoes, tsunamis) are 

caused by plate tectonics. 

H.  Apply principles of 

relative age (e.g., 

superposition, original 

horizontality, cross-

cutting relations, and 

original lateral 

continuity) to support 

an opinion related to 

Earth’s geological 

history. (SES 1.c and 4) 

The student can define the 

basic terms that apply to 

the principles of relative 

age. 

The student can 

determine the relative age 

of rocks through making 

observations of a cross 

section of rock layers. 

The student can revise 

outcrops of the different 

rock layers into the correct 

superposition by applying 

the principles of relative 

age to support an opinion 

that relates to the geological 

history. 

The student can apply the 

principles of relative age to 

draw a connection to the 

formation of the Grand 

Canyon.  
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HIGH SCHOOL GRADUATION COMPETENCIES- EARTH SYSTEMS 

Graduation Competency: HS28 

Earth and Space Sciences: Earth, Space, and the Universe 

Students will understand and analyze Earth’s systems and the relationship between human activity and the Earth as demonstrated through the 

integration of scientific processes and practices. 

 

Performance Indicators 

A. Analyze geoscience data to make the claim that one change to Earth’s surface can create feedbacks that cause changes to other Earth systems. (All) 
 

B. Use a model to describe how variations in the flow energy into and out of Earth’s systems result in changes in climate. (SES 6.c and 1.e) 
 

C. Plan and conduct an investigation of the properties of water and its effects on Earth materials and surface processes. (SES 3) 
 

D. Develop a quantitative model to describe the cycling of carbon among the hydrosphere, atmosphere, atmosphere, geosphere and biosphere. (SES 1.e 

and 6.e) 
 

E. Construct an explanation based on evidence of how the availability of natural resources, occurrence of natural hazards, and changes in climate have 

influenced human activity. (SES 6.c) 
 

F. Create a computational simulation to illustrate the relationships among management of natural resources, the sustainability of human populations 

and biodiversity. (SES 5.f) 
 

G. Analyze geoscience data and the results from global climate models to make an evidence-based forecast of the current rate of global or regional 

climate change and associated future impacts to Earth systems. (SES 5.e and f) 
 

H. Use a computational representation to illustrate the relationships among Earth systems and how those relationships are being modified due to 

human activity. (SES 5.e and f) 
 

I. Draw conclusions about the nature and distribution of life on Earth, including humans, to the chemistry and availability of water (SES 6.a) 
 

J. Describe the distribution of biomes (e.g., terrestrial, freshwater, and marine)in relation to climate regions through time (SES 6.b) 
 

K. Describe geochemical and ecological processes (e.g., rock, hydrologic, carbon, nitrogen) that interact through time to cycle matter and energy, and 

how human activity alters the rates of these processes (e.g., fossil fuel formation and combustion, damming and channeling of rivers) (SES 1.e, 5.e 

and f) 
 

L. Analyze the record of shared ancestry (fossils), evolution, and extinction as related to natural selection. (SES 4.e) 
 

M. Cite evidence and develop a logical argument about how dramatic changes in Earth’s atmosphere influenced the evolution of life. (SES 5.f) 



 77

 

Performance Indicators Scoring Criteria Graduation Competency 28 

Performance Indicator Emerging Progressing Competent Exemplary 

A.  Analyze geoscience 

data to make the claim 

that one change to 

Earth’s surface can 

create feedbacks that 

cause changes to other 

Earth systems. (All) 

The student can recognize 

the different feedbacks that 

cause changes to other 

Earth Systems.  

The student can predict 

how local and regional 

areas could be affected by 

climate change. 

The student can analyze 

and draw conclusions of 

geoscience data to make 

claim that one change to 

Earth’s surface can create 

feedbacks that cause 

changes to other Earth 

systems.  

The student can create a 

spreadsheet and critique 

data from a local/national 

stream flow. Student can 

analyze data to identify 

abnormalities, patterns, 

trends, and develop a 

hypothesis about why the 

trends exists or what could 

happen in the future.   

B.  Use a model to 

describe how variations 

in the flow energy into 

and out of Earth’s 

systems result in 

changes in climate. 

(SES 6.c and 1.e 

The student can recognize 

the different variations in 

the flow energy into and out 

of Earth’s systems that 

result in changes in climate.  

The student can 

determine the cause and 

effect relationships that 

exist between the flow of 

energy and climate.  

The student can use a 

model to describe how 

variations in the flow 

energy into and out of 

Earth’s systems result in 

changes in the climate.  

The student can examine 

the surface temperature 

and insolation of a 

particular region across 

different years and compare 

those to those of the 

biosphere. 

C.  Plan and conduct an 

investigation of the 

properties of water and 

its effects on Earth 

materials and surface 

processes. (SES 3) 

The student can identify 

the different properties of 

water. 

The student can identify 

the different properties of 

water and predict its effects 

on Earth materials and 

surface processes. 

The student can plan and 

conduct an investigation 

of the properties of water 

and its effects on Earth 

materials and surface 

processes.  

The student can critique 

and analyze investigative 

information that emphasize 

on the mechanical and 

chemical investigations 

with water and a variety of 

solid material to provide 

evidence to make 

connections between the 

hydrosphere and the rock 

cycle.  

D.  Develop a 

quantitative model to 

The student can identify 

the different systems 

The student can 

distinguish the 

The student can develop a 

quantitative model to 

The student can develop a 

quantitative model to 
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describe the cycling of 

carbon among the 

hydrosphere, 

atmosphere, 

atmosphere, geosphere 

and biosphere. (SES 1.e 

and 6.e) 

carbon cycles through.  differences in the different 

systems that carbon cycles 

through.  

describe the cycling of 

carbon among the 

hydrosphere, atmosphere, 

geosphere, and biosphere.  

describe the cycling of 

carbon among the 

hydrosphere, atmosphere, 

geosphere, and biosphere, 

and analyze the potential 

negative impact of the 

removal one of the systems 

will have on the cycling of 

carbon throughout these 

systems.  

E.  Construct an 

explanation based on 

evidence of how the 

availability of natural 

resources, occurrence 

of natural hazards, and 

changes in climate have 

influenced human 

activity. (SES 6.c) 

The student can list the 

different natural resources.  

The student can 

determine the causes and 

effects of how natural 

resource availability, 

occurrence of natural 

hazards, and changes in 

climate have on the 

influence of human activity.  

The student can construct 

an explanation based on 

evidence of how the 

availability of natural 

hazards, and changes in 

climate have influenced 

human activity.  

The student can design an 

investigation that will 

predict changes that will 

occur to the Blue Ridge 

Mountains snowpack if 

climate change continues 

and predict the changes 

that will result on the 

biosphere due to climate 

changes.  

F.  Create a 

computational 

simulation to illustrate 

the relationships 

among management of 

natural resources, the 

sustainability of human 

populations and 

biodiversity. (SES 5.f) 

The student can recognize 

that growing human 

populations threaten 

biodiversity. 

The student can identify 

the relationships between 

management of natural 

resources, the sustainability 

of human populations and 

biodiversity. 

The student can create a 

computational simulation 

to illustrate the 

relationships among 

management of natural 

resources, the sustainability 

of human populations and 

biodiversity. 

The student can create a 

computational simulation 

to predict the future 

relationships among 

management of natural 

resources, the sustainability 

of human populations and 

biodiversity. 

G.  Analyze geoscience 

data and the results from 

global climate models to 

make an evidence-based 

forecast of the current 

rate of global or regional 

The student can identify 

that Earth’s climate is 
changing. 

The student can interpret 

data to show that Earth’s 

climate is changing, and 

predict associated future 
impacts to Earth systems. 

The student can analyze 

geoscience data and the 

results from global climate 

models to make an evidence-

based forecast of the current 

rate of global or regional 

The student can analyze 

and synthesize geoscience 

data and the results from 

global climate models to 

make an evidence-based 

forecast of the future rates of 
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climate change and 

associated future 

impacts to Earth 
systems. (SES 5.e and f) 

climate change and 

associated future impacts to 

Earth systems. 

global or regional climate 

change and associated future 

impacts to Earth systems. 

H.  Use a computational 

representation to 

illustrate the 

relationships among 

Earth systems and how 

those relationships are 

being modified due to 

human activity. (SES 5.e 

and f) 

The student can identify 

that Earth’s systems are 

interconnected. 

The student can identify the 

relationships between Earth 

systems and how they are 

modified due to human 
activity. 

The student can use a 

computational 

representation to illustrate 

the relationships among 

Earth systems and how those 

relationships are being 

modified due to human 
activity. 

The student can students can 

use a computational 

representation to infer and 

illustrate future 

relationships among Earth 

systems and how those 

relationships are being 

modified due to human 

activity. 

I.  Draw conclusions 

about the nature and 

distribution of life on 

Earth, including 

humans, to the 

chemistry and 

availability of water (SES 

6.a) 

The student can identify the 

nature and distribution of 

life on Earth, including 

humans, to the chemistry 
and availability of water 

The student can construct a 

model demonstrating 

distribution of life on Earth, 

including humans, to the 

chemistry and availability of 
water 

The student can draw 

conclusions about the nature 

and distribution of life on 

Earth, including humans, to 

the chemistry and 
availability of water 

The student can analyze 

how changes in the 

availability of water will 

affect the nature and 
distribution of life on Earth. 

J. Describe the 

distribution of biomes 

(e.g., terrestrial, 

freshwater, and marine) 

in relation to climate 

regions through time 

(SES 6.b) 

The student can identify the 

current biomes and climate 
regions on Earth 

The student can construct a 

model demonstrating the 

current distribution of 

biomes (e.g., terrestrial, 

freshwater, and marine) in 
relation to climate regions 

The student can describe 

the distribution of biomes 

(e.g., terrestrial, freshwater, 

and marine) in relation to 
climate regions through time 

The student can predict 

how the distribution of 

biomes (e.g., terrestrial, 

freshwater, and marine) in 

relation to climate regions 

may change as the Earth 

continues to change. 

K. Describe 

geochemical and 

ecological processes 

(e.g., rock, hydrologic, 

carbon, nitrogen) that 

interact through time to 

cycle matter and 

The student can draw and 

label a diagram of the 

geochemical and ecological 

processes (e.g., rock, 

hydrologic, carbon, 

nitrogen cycles) 

The student can draw and 

label a diagram of each the 

geochemical and ecological 

processes (e.g., rock, 

hydrologic, carbon, 

nitrogen cycles), and 

explain how human activity 

alters the rates of these 

The student can describe 

geochemical and ecological 

processes (e.g., rock, 

hydrologic, carbon, 

nitrogen) that interact 

through time to cycle 

matter and energy, and how 

human activity alters the 

The student can analyze 

the possible changes to 

geochemical and ecological 

processes (e.g., rock, 

hydrologic, carbon, 

nitrogen) that interact 

through time to cycle 

matter and energy as 
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energy, and how human 

activity alters the rates 

of these processes (e.g., 

fossil fuel formation 

and combustion, 

damming and 

channeling of rivers) 

(SES 1.e, 5.e and f) 

processes (e.g., fossil fuel 

formation and combustion, 

damming and channeling of 

rivers) 

rates of these processes 

(e.g., fossil fuel formation 

and combustion, damming 

and channeling of rivers)  

human activity alters the 

rates of these processes 

(e.g., fossil fuel formation 

and combustion, damming 

and channeling of rivers) 

L.  Analyze the record 

of shared ancestry 

(fossils), evolution, and 

extinction as related to 

natural selection. (SES 

4.e) 

The student can recognize 

that the fossil record 

provides a record of shared 

ancestry. 

The student can identify 

that the fossil record 

provides a record of shared 

ancestry that is explained 

by natural selection. 

The student can analyze 

the record of shared 

ancestry (fossils), evolution, 

and extinction as related to 

natural selection. 

The student can apply 

concepts of shared ancestry 

(fossil), evolution, and 

extinction to predict the 

effect of natural selection 

on a species. 

M.  Cite evidence and 

develop a logical 

argument about how 

dramatic changes in 

Earth’s atmosphere 

influenced the 

evolution of life. (SES 

5.f) 

The student can recall 

changes in the Earth’s 

atmosphere that influenced 

evolution 

The student can 

summarize how dramatic 

changes in Earth’s 

atmosphere influenced the 

evolution of life. 

The student can cite 

evidence and develop a 

logical argument about how 

dramatic changes in Earth’s 

atmosphere including 

presence of O2 and rises in 

CO2  and their influences on 

the evolution of life. 

The student can critique 

evidence that supports 

current changes in the 

Earth’s atmosphere and 

hypothesize who those 

changes will affect life on 

Earth. 

 


