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Performance 
Expectation 

HS-PS1-2: Construct and revise an explanation for the outcome of a simple chemical reaction based on 
the outermost electron states of atoms, trends in the periodic table, and knowledge of the patterns of 
chemical properties. 
 

Clarification Statement:  Examples of chemical reactions could include the reaction of sodium and chlorine, of carbon and 
oxygen, or of carbon and hydrogen. 
Assessment Boundary: Assessment is limited to chemical reactions involving main group elements and combustion reactions. 

 

Science and  
Engineering 

Practice 

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

Disciplinary 
Core Ideas 

PS1.A: Structure and Properties of Matter​
  • The periodic table orders elements horizontally by the number of protons in the atom’s nucleus and 
places those with similar chemical properties in columns. The repeating patterns of this table reflect 
patterns of outer electron states.​
​
PS1.B: Chemical Reactions​
  • The fact that atoms are conserved, together with knowledge of the chemical properties of the 
elements involved, can be used to describe and predict chemical reactions. 

Crosscutting 
Concept 

Patterns​
  • Different patterns may be observed at each of the scales at which a system is studied and can 
provide evidence for causality in explanations of phenomena. 

 

Student 
Performance 

1. Articulating the explanation of phenomena​
2. Evidence​
3. Reasoning​
4. Revising the explanation 

 
 

 



 

Performance Assessment 

Phenomenon 

 
Your friend steals a piece of Aluminum from the chem lab and tells you to put in Ms. Barker’s fish 
tank because “it reacts just like Sodium, since they are both metals.” 
 

Stimulus 

 
 

Video of Sodium in pond 
https://www.youtube.com/watch?v=NTFBXJ3Zd_4 
 
 

Period 3 Bohr Diagrams 

 

 
Periodic Table  

 

https://www.youtube.com/watch?v=NTFBXJ3Zd_4


Prompt 

 
1.​ Describe the mechanism that causes the sodium to behave the way it did in the video.  

 
 
 
 
 
 
 
 
 
 
 
 

2. a. Name another element that shares the same outer electron state as sodium. 
 
_________________________________ 
 

b. Describe its reactivity compared to sodium. 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________. 

 
3. Explain to your friend, in terms of patterns of subatomic particles, why sodium and 
aluminum have different chemical properties. Use evidence from the models in the stimulus 
to support your answer. 
 

Pattern: 
 
 
 
 
 
 
 
 
 
 

Evidence: 
 
 
 
 
 
 
 

 
 

 



 
 
 

 Assessment Rubric* - Question 1 

 Emerging Developing Approaching 
Proficiency 

Excelling 

Description of 
performance 

    

Sample student 
responses 

    

 
 

 Assessment Rubric* - Question 2 

 Emerging Developing Approaching 
Proficiency 

Excelling 

Description of 
performance 

    

Sample student 
responses 

    

 



 
 
 

*Assessment rubric adapted from the Stanford NGSS Assessment Project http://snapgse.stanford.edu/ 
1Wiggins, G. P. (1993). Assessing student performance. San Francisco: Jossey-Bass Publishers. 

http://snapgse.stanford.edu/

	3-D Performance Assessment​Performance Expectation: HS-PS1-2​Grade Level: High School 

