
	

	

Understanding by Design – NGSS (full)  
Grade 9 Science  
NGSS topics: MS-ESS3: Natural Hazards & MS-ESS2: Weather and Climate (to produce a 2-week lesson) 
 
NGSS Dimensions  
DCI — ESS2.A: Earth Materials and Systems 
The geological record shows that changes to global and regional climate can be caused by interactions among changes in the 
sun’s energy output or Earth’s orbit, tectonic events, ocean circulation, volcanic activity, glaciers, vegetation, and human 
activities. These changes can occur on a variety of time scales from sudden (e.g., volcanic ash clouds) to intermediate (ice ages) 
to very long-term tectonic cycles. 
Science and Engineering Practice — Analyzing and Interpreting Data 
Analyze data using computational models in order to make valid and reliable scientific claims. 
Crosscutting Concept — Cause and Effect 
Empirical evidence is required to differentiate between cause and correlation and make claims about specific causes and effects. 
 
DCI — ESS2.D: Weather and Climate 
Changes in the atmosphere due to human activity have increased carbon dioxide concentrations and thus affect climate. 
Science and Engineering Practice — Developing and Using Models 
Use a model to provide mechanistic accounts of phenomena. 
Crosscutting Concept — Stability and Change 
Change and rates of change can be quantified and modeled over very short or very long periods of time. Some system changes 
are irreversible. 
 
 
 

Stage 1 – Desired Results  
Established Goals 
 
Long Term (years):  
Students will be proficient in 
using models, analyzing and 

Transfer 
Students will be able to independently use their learning to… 
 
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 



	

	

interpreting data, and 
constructing explanations 
and engaging in argument.  
 
Mid-term (weeks): 
Students will be able to use 
data and other relevant 
resources about global and 
regional climates to 
determine how different 
weather phenomena are 
predictable or unpredictable. 
 
Short term (days): 
Students will be able to 
integrate prior experiences 
and NASA assets to describe 
the nature of natural hazards 
and natural disasters. 

Earth system.  
Meaning 

UNDERSTANDINGS 
Students will understand that… 
 
For example, 
• Climate changes (measured with 
precipitation and temperature data) cause 
impacts (such as on sea level, storm 
intensity/frequency, glacial ice volumes, or 
atmosphere and ocean composition). 
• Scientists are studying and learning 
more about global climate change using 
technology. 
• Climate patterns are so complex that 
weather can only be predicted 
mathematically. 
 

ESSENTIAL QUESTIONS 
Students will consider… 
 
For example, 
• Why is Earth’s global climate changing? 
• Are weather events becoming more extreme over 
time? 
 
What thought-provoking questions will foster 
inquiry, meaning-making and transfer? 

Acquisition 
Students will know… 
 
For example, 
• Students will know how to use 
visualization tools to develop a computer 
model to predict and show relationships 
among variables in a natural system. [Use 
a model to provide a mechanistic account 
of how Typhoon Soudelor changed over 
time.]  
• Students will know how to differentiate 
between weather and climate. 

Students will be skilled at… 
 
For example, 
Students will be proficient at finding and 
interpreting GLOBE/NASA maps and data about 
global climate change. 
 
What discrete practices, skills, and processes should 
students be able to use to demonstrate their 
understandings?  



	

	

 
Stage 2 - Evidence 

Code (extra) Evaluative Criteria Performance Task(s) 
Additional resources used to 
determine results are 
appropriately assessed 
through the use of… 
 
 

Results are appropriately assessed 
through the use of… 
 
• What criteria will be used in each 
assessment to evaluate attachment of the 
desired results? 
• Regardless of the format of assessment, 
what qualities are most important? 

Students will show that they understand by 
evidence of…  
 
For example, 
• Students will be able to represent how global 
climate change has impacted CNMI by integrating 
NASA assets (https://mynasadata.larc.nasa.gov/) 
and cultural practices. 
• Students will be able to develop a climate change 
model that shows interactions among components. 
• Construct an argument that the Earth’s climate is 
changing, with evidence produced from analyses of 
NASA and GLOBE data visualizations. 
  
• What evidence will be collected to determine 
whether Stage 1 teaching and learning goals were 
achieved? 
• How will students demonstrate their 
understandings (meaning-making and transfer) 
through complex performance tasks? 

 
 

Stage 3 – Learning Plan 
What pre-assessments will you use to check student’s prior knowledge, skill levels and potential misconceptions? 
Goal(s) for each learning event in the 
learning plan? 
 
Does the learning event(s) meet the 

LEARNING EVENT 
Student success at transfer, meaning, and 
acquisition depends upon… 
 

PROGRESS MONITORING 
Students prior understandings will be 
elicited by… 
 



	

	

needs of every child, particularly for 
diverse students and EL leaners? 
 

•Are all three types of goals (acquisition, 
meaning, and transfer) addressed in the 
learning plan? 
•Does the learning plan reflect principles 
of learning and best practices? 
•Is there tight alignment with Stages 1 
and 2? 
•Is the plan likely to be engaging and 
effective for all students? 

For example,  
•Fostering a learning environment that 
encourages social interactions, student 
questions and answers, explanations, 
sharing of personal experiences, etc. 
•Making students aware of language 
confusion, cause and effects issues, 
weather vs. climate relationships, etc. 
	
•How will you monitor students’ progress 
towards acquisition, meaning, and 
transfer, during lesson events? 
•What are potential rough spots and 
student misunderstandings? 
•How will students get the feedback they 
need to continue to make progress? 

 


