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Improve the school readiness and academic achievement of 

children in grades K-2 in science and literacy. 

Target Audiences 

● Latino communities,  
● English Language Learners,  
● Children with disabilities, and  
● Children from low-income households.    

Project Goal

 



● 40 TV shows 
● 16 digital games 
● Science Power Notebook 
● 8 Analog games 
● 60 Hands-on Activities 
● E-Books 
● 30 Playlists

Hero Elementary Overview

 



What is Telemetry?
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Part 1: 

How and Why Twin 
Cities PBS Logs and 
Makes Sense of 
Telemetry

Momo Hayakawa, Ph.D &

 Dennis Ramirez, Ph.D.



What are we collecting?

User telemetry passed through our 14 Hero Elementary 

digital assets

• Digital games 

• Science notebook

• Playlist - a bundle of our games and activities by topic

• Parent Playlist - dashboard for parents to view children’s 

progress and notebook pages



Types of Data We Collect

• Time (start, stop, duration)

• Click location

• Number of clicks

• Help (when help marker implemented)

• Rates of success/failure

• Artifacts

Standardize!  

      
      

   (to
 the extent possible)



Why are we collecting this info?

• They help us answer questions like…

– Where do kids start to make errors?

– When are kids disengaged?

– When do kids start to struggle?

– How long do they play?

– Is it age appropriate?



How do we use this information?

• To make refinements and recommendations 

• Teacher dashboard 

• Parent Playlist 

• Science Notebook artifacts



Dashboard

Each row represents a 

unique student

This student 

was absent 



Triangulating Data

We can combine telemetry, observational data, and survey data to 

understand how to interpret the data:

● Trends

● Struggles 

● Successes

● Future modifications



Notebook artifacts

kindergartener first grader

second grader



Usability of Science Notebook

red=could not do
yellow=could do with help
green=could do



● Telemetry alone does not illustrate what exactly is 

happening

○ Telemetry implied kids were off-task and doodling

■ suggested inappropriateness for Kg

○ Observation showed that kids were on-task and 

completed prompt before doodling

● Critical, in early stages, to couple with observation!

Key Findings



Next Steps

• Factor Analysis

– What components are driving the learning?

• Subgroup effects

– LatinX, low-income, ELL, children with disabilities

• Mediators 

– What key component is impacting change in kids?

• Data jam



Part 3:

Visualizing Early 
Educational Game 
Telemetry

Dennis Ramirez, Ph.D. & 

Matthew Berland, Ph.D 

 



Overview of program

The goal of the National Science Foundation-funded DCF 

project is to support researchers across the United States in 

developing the capacity to apply best practices in learning 

analytics and play. 



Data Analysis

Analyze the data shared today (gathered from one of our 

games) looking for patterns interesting events. 

Expected outcome: Share pattern/suggestions for future 

collection.



Averages

Calculate the average metric, pay attention to deviations.

Example use: Demographic data









Results Data Vis
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Pattern Recognition

Using a data set, identify common patterns that can then be 

used to classify or predict new instances.

Example use: Snapchat filters



Example of Pattern Recognition: Google Draw 
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Heatmaps

Visualizes intensity using colors.

Example use: Election Maps
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Results Data Vis



Sankey Diagram / River Plots

Can visualize choices / common paths.

Example use: Web traffic (Google analytics)



How do you spell Gylen….hall?
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How do you spell Gylen….hall?



How do you spell Gylen….hall?



How do you spell Gylen….hall?
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Questions?


