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• 3-year design-based research 

project—we’ve just completed 

Year 1 

• Using a game called Mars 

Generation One: Argubot 

Academy 

• The game helps build “the 

mechanics” of argumentation 

skills, using Steven Toulmin’s 

basic model of argumentation and 

Douglas Walton’s argumentation 

schemes 

• Students build robots by matching 

claims to evidence within the 

correct argumentation scheme 

 





TEACH

ER 

REPOR

TS 



1. Is there promising evidence that 

teachers who have access to the 

revised dashboard interface and 

accompanying educative materials are 

able to improve formative assessment 

and differentiated instruction practices, 

as compared to peers who do not have 

access to the educative materials? 

2. How do teachers make sense of and 

use the data, and what factors enable 

or limit their use of the data? 

Research Questions 



SimScientists Games 
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Research Questions 

• Utility of games as formative assessment 

resources 

• Quality and coherence of the game activities 

• Feasibility of classroom use of SimScientists 

games 

• Effect of game use on student outcomes  

•   

 



Target Models of Complex Systems 

Model Level Ecosystems Unit 

Component 
 

 

Organisms & their roles 

Interaction 
 

 

Flow of matter & energy 

Emergent 
 

 

Populations & changes 
 
 
 
 



• Simulations model complex science systems 

• Authentic, problem-based inquiry  

• Feedback and scaffolding in embedded 

assessments  

• Formative use of Progress Reports 

• Follow up Reflection Activities that foster 

• Collaborative science practices 

• Discourse for sense-making and scientific argument 

SimScientists Assessment  
Task Design Principles 



SimScientists Assessments 
Embedded & Benchmark 

Embedded Assessment + Reflection Activity 
Regular 

Instruction 

Benchmark Assessment  
Regular 

Instruction 

Regular 

Instruction 
Embedded Assessment + Reflection Activity 



Sample Progress Reports to Students 

Ecosystems  



SimScientists Embedded 
Assessments 

Formative Assessment Features 
• Graduated coaching within embedded assessments  

– On core ideas/misconceptions 

– On practices applying core ideas and cross-cutting concepts  

• Progress Report by concepts within system model levels 

and practices targets  

– On Track, Progressing, Needs Help 

– For individual student 

– For teacher 

• Class summary with drill-down into student detail 

• Used to suggest teams and groups for jig-saw structured reflection 

activities that adjust instruction and support collaboration and 

discourse 



SimScientists Games 
Design Principles  

–Evidence centered design 

–Model based learning 

–Cognitive learning research 

• Meaningful, real world problem 

• Active problem solving/investigation 

• Formative assessment with feedback, scaffolding 

• Scientific discourse 

–Motivation and engagement research 

• Challenge 

• Achievement 

• Rewards 

 

 



SimScientists Games  
Design Constraints 

• 2 games, each addressing assessment targets in 

Progress Reports following Ecosystem embedded 

assessments 

• Also addressing collaboration skills 

• Assessment targets for a limited number of core 

ideas and practices 

• 45 minute period to play each game in school 

 



Here are all the organisms we know 

about in the fox’s ecosystem. You 

can enter each organism’s habitat 

to gather clues by taking pictures of 

what it eats and what eats it.  

 
Next 



Pictures as Evidence 



Build Food Web Model of Flow of Energy and 
Matter 
(Tier 1) 



Tier 3 Food Web 

• Collaboration chat boxes 



Collaboration in Game 



SimScientists Games  
 

• Evidence Model 
 

• Student responses to explicit 

questions/activities in the game 

• Observable variables in BN 

• Scoring aggregated to rewards, badges  

 



Fragment of a Bayes Net From the Calipers II 
Ecosystems Benchmark Assessment  

Nodes 

Edges 



SimScientists Game 
Architecture 

• Game Activities Producing Evidence about Progress 

on Assessment Targets  

• Responding to activity tasks and questions  

• In Game 1, by  

• collecting pictures, videos of organisms and their roles (eating/being eaten 

by other organisms), entering images in notebook, classifying the roles,  

• placing into the energy flow model, aka foodweb 

• In Game 2, by 

• Designing, running, interpreting graphs of simulations of population 

dynamics by changing numbers of organisms in the population 

• Making predictions, explaining population changes, critiquing, developing 

arguments of others’ designs, explanations, recommendations 

•   
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What Lies Below…Implicit STEM Learning in Games 



Leveling Up 

1. Pre/post Assessments with Control/Games/Bridge classes. 

 

2. EDM studies to measure how learners play the games. 

 

3. HLM studies to see if how they play makes a difference in 

STEM learning. 

 



Leveling Up 
Imp Studies 

 
EDM Studies 

 
HLM Studies 

 

Bridge classes 
show sig gains in 

pre/post tests 
 

EDM detectors 
reveal behaviors 
consistent with 

implicit 
understanding 

  

"It's how they play 
the game” 

 
 

Same gains for 
Bridge, Games, 

and Control groups 
 

Data mining 
models distinguish 
STEM errors (e.g. 
law of reflection 
and slope) from 

puzzle errors 

We can see when 
they are struggling 

 
 

 
 

In progress n/a 
Do kids go 
outside? 

Impulse 

Quant

um 

Spectr

e 

Ravenous 
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Questions 

What types of topics/skills are ripe for GBLA? 

When is GBLA NOT a good idea? 

What types of information are most useful 

for teachers? 

What does GBLA offer that is unique? 


