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People in Ecosystems/ Watershed Integration (PEWI) is a web-based educational game to aid in 
discovering interactions between land-use choices and their environmental effects. 
 
Visit https://www.nrem.iastate.edu/pewi/ for the application and supporting materials. 
 
PEWI used the Next Generation Science Standards1 (NGSS) to form connections between the 
PEWI program and educational standards. The NGSS are specifically written to encourage 
student active engagement with content rather than the simple memorization of core concepts 
or facts, and has been adopted by nearly half the states in the United States2,3.  
 
If you have questions, comments, and/or concerns feel free to contact pewi@iastate.edu. 
Corresponding author Dr. Nancy Grudens-Schuck can be contacted at ngs@iastate.edu. 

  

                                                            
1National Research Council (NRC). (2012). A framework for K-12 science education: Practices, 
crosscutting concepts, and core ideas. Washington, DC: National Academies Press. 
2Pruitt, Stephen L. (2014) The Next Generation Science Standards: The Features and Challenges. 
New York, NY: Journal of Science Teacher Education. 
3National Science Teachers Association. (2014) K-12 science standards adoption. (accessed 7 
July, 2018). Arlington, VA: National Science Teachers Association.  
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PEWI Alignment with Next Generation Science Standards  
Standard Description PEWI Alignment 
HS-LS2-2 Use mathematical 

representations to support and 
revise explanations based on 
evidence about factors affecting 
biodiversity and populations in 
ecosystems of different scales. 

PEWI calculates Results tables 
based on a wide range of inputs 
from students related to land-
use choices. Students also see 
trends between years and levels 
of precipitation. 

HS-LS2-7 Design, evaluate, and refine a 
solution for reducing the 
impacts of human activities on 
the environment and 
biodiversity. 

Students design watersheds 
based on data from layover 
maps and result calculations to 
create the best possible 
outcome for an area of land in 
terms of biodiversity, erosion, 
nutrient runoff, and other 
environmental factors.  

HS-LS4-6 Create or revise a simulation to 
test a solution to mitigate 
adverse impacts of human 
activity on biodiversity. 

PEWI is a simulation that allows 
students to create land-use 
management choices to reduce 
impacts on biodiversity, 
erosion, nutrient pollution, and 
game wildlife.  

HS-ESS2-6 Develop a quantitative model to 
describe the cycling of carbon 
among the hydrosphere, 
atmosphere, geosphere, and 
biosphere.  

The Carbon Module in PEWI 
tracks annual carbon 
sequestered, which is 
dependent on the users’ land- 
use decisions.   

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

Climate change and natural 
hazards in PEWI focus on 
precipitation, flooding, and 
erosion, and the way aberrant 
patterns negatively affect 
livelihoods of farmers and 
landowners, as well as people 
living in flood affected areas.  

  



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

PEWI’s focus on several 
dimensions of the mineral 
resource of soil to provide 
alignment (erosion 
susceptibility, drainage capacity, 
soil type, topography, and yield 
efficiency ratings). PEWI gives 
information regarding percent 
nitrate contribution, gross 
erosion, phosphors index risk 
assessment, flood frequency, 
strategic wetlands, drainage 
class, and soil class layover 
maps to show students what 
the area of land is suitable for.  

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

PEWI is a modelling-based 
simulation. Students have the 
ability to explore relationships 
among agricultural efficiency, 
levels of conservation, and 
biodiversity to create the best 
management practices for the 
given land area and 
characteristics. 

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

Students assess the importance 
of changes related to 
biodiversity, and land-uses 
(such as crop production, 
livestock production, and/or 
conservation practices) through 
Results tables that quantify 
impacts of their actions in the 
program.  

HS-ESS3-6 Use a computational 
representation to illustrate the 
relationships among Earth 
system and how those 
relationships are being modified 
due to human activity. 

Students explore through 
PEWI’s modeling processes how 
human decisions of land-use 
practices have an impact on 
factors including soil erosion, 
nitrate pollution, phosphorus 
pollution, and carbon 
sequestration. 

 


