	Connecting to the Next Generation Science Standards (NGSS Lead States 2013)

	Standard

HS-ETS. Engineering Design
https://www.nextgenscience.org/topic-arrangement/hsengineering-design 

	Performance Expectations

HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account for societal needs and wants. 
https://www.nextgenscience.org/pe/hs-ets1-1-engineering-design 

HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and constraints on interactions within and between systems relevant to the problem.
https://www.nextgenscience.org/pe/hs-ets1-4-engineering-design

	Dimensions
	Classroom Connections

	Science and Engineering Practice

	Asking Questions and Defining Problems
· Analyze complex real-world problems by specifying criteria and constraints for successful solutions.
	Students ask questions about COVID-19 and how to mitigate the epidemic.

	Developing and using models
· Develop and/or use a model (including mathematical and computational) to generate data to support explanations, predict phenomena, analyze systems, and/or solve problems.
	Students develop and use an agent-based computer model to investigate epidemic development and control. 

	Using mathematical and computational thinking

· Create and/or revise a computational model or simulation of a phenomenon, process, or system.

· Use mathematical, computational, and/or algorithmic representations of phenomena to describe and/or support claims and/or explanations.



	Students engage in computational thinking to plan the simulation development. 

Students compare the computer-generated epidemic data with the empirical COVID-19 epidemic curves to make sense of the epidemic process. 

Students use the data collected from the simulation to explain how various factors influence epidemic development and control.

Students use agent-based computer simulations to predict the effect of agent mobility and vaccination on controlling an epidemic. 

Students use the data collected from the simulation to support their argument about how travel restrictions and vaccination may control epidemics.

	Disciplinary Core Ideas

	ETS1.A: Defining and Delimiting Engineering Problems
· Humanity faces major global challenges today. These global challenges also may have manifestations in local communities.

ETS1.B: Developing Possible Solutions
· Computers are useful for a variety of purposes, such as running simulations to test different ways of solving a problem or to see which one is most efficient or economical; and in making a persuasive presentation to a client about how a given design will meet his or her needs.
	Students learn a complex real-life global problem, COVID-19. They learn the computer simulations can be used to study the emergence of infectious disease epidemics, predict disease transmission, and test how efficient some protective strategies may mitigate the epidemic. 

	Crosscutting Concepts

	Patterns
· Empirical evidence is needed to identify patterns.

· Mathematical representations are needed to identify some patterns.

	Students identify the trends of an epidemic curve.
 
Students identify patterns from computer-generated data.

	Systems and System models

· Models (e.g., physical, mathematical, computer models) can be used to simulate systems and interactions within and between systems at different scales.
	Students develop an agent-based computer model to simulate the interactions within a human population.

	Common Core State Standards Connections:

ELA
· RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.
· RST.11-12.9 Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.

Mathematics:
· MP.2	Reason abstractly and quantitatively. 
· MP.4	Model with mathematics. 



