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Overview



● Focus on Measurement for 3-5yo: Length + height, capacity, weight
● Adventure narrative
● Video + Sandboxes + Games + Challenges 
● Modeling + Exploration + Instruction, Practice, Feedback, Assessment
● Multiple operationalizations of framework constructs
● Real-time monitoring of activity stream for parents
● Progress and performance-based reporting
● Assessment in service of learning: reporting through adults / family 

unit

PBS KIDS Measure Up! and Super Vision
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● Fall off observed as you look at more and 
more engagement with kid learning

● Wide behavior variation across parents
● About a third have more robust activity pattern
● We were able to see and analyze the details 

of what the parents did  

Super Vision Usage - Bottom Line



● Help get to the bottom of the discrepancy 
between parent self-report and behavior

● Potential to relate specific parent activity to 
learner gains

● Supports data driven approaches to entire 
learning ecosystem (kids, parent, teacher)

Super Vision Usage - Implications



● Flexibility in learner choice allows us to 
understand preferences

● Average and share of time
○ by world, activity, type

● Depth of engagement
● Average number of errors

Exploratory: Detailed Engagement Analyses
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● We can use PBS KIDS LAP to help understand how 
content actually gets used (including patterns over time)

● We are now piloting this kind of analyses “on the fly” 
during product design and iteration

● There is a wide variation in favorite content
● We can see how far kids are getting, and how deeply they 

are engaging.
● We can identify under and out performers

Engagement Analyses: Implications



● We can understand initial appeal, return appeal, 
frequency, stayng power

● We can start to get at the dosage and timescales involved 
in learning

● We can compare and compete design strategies
● We can understand contributions made by individual 

components in media aggregation strategies
● Stickers rule!

Engagement Analyses: Implications
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Relating Gameplay to Gains: Implications

● We can know what items showed the highest 
gains

● We can find the children who showed gains on 
those items 

● We can examine those kids telemetry
● We can connect the dots!



● Metz 1993: 
Preschoolers and 
Pan Balances

Exploratory: Detecting Misconceptions
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Detecting Misconceptions: Implications

● We can consult the literature for established 
misconceptions

● With the right interactives, we can detect them
● We can relate having a misconception to 

gains, or lack thereof
● Great foundation for PAL: provide support 

tailored to a misconception



Overall Implications for the Future
● We now have a great methodology for evaluation
● We can use PBS KIDS LAP for unprecedented 

understanding of how products and services get used
● We can connect the dots between learning gains, and the 

specific engagement activity that correlates to it
● We can consult literature for well-defined misconceptions, 

and detect them
● We think we can use knowledge of misconceptions to help 

power Personalized and Adaptive Learning efforts



Thank You!
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● National Center for Research on Evaluation, Standards, 
and Student Testing (CRESST)
○ Director: Li Cai  |  Founding director: Eva Baker

● Expertise in the application of technology to measure 
knowledge and skills in low-stakes settings
○ Knowledge representation (ontologies)
○ Simulations and games (design, automated scoring)
○ Process data, evaluation of learning technologies

● Focus on validity
○ How does cognition and motivation manifest itself in digital environments, 

and what are behavioral indicators of both?
○ Use of process data to support measurement of complex performance

UCLA / CRESST



● Technology R&D
○ Intersection of learning, instruction, measurement, and 

assessment
○ Education, military, ed tech

■ PBS KIDS, EDC, NMSI, ETS
■ IES, NSF, Office of Naval Research, DARPA, USN

○ PreK to adults
○ Effectiveness studies (RCT / adhere to WWC standards)
○ Exploratory studies

UCLA / CRESST



● Goal: Examine the effects of MU and SV on 
children’s learning of measurement concepts 
and parents’ awareness and support of their 
children’s mathematics learning

Connected Learning Study



● Pretest-posttest randomized design
● Three conditions:

○ PBS KIDS Measure Up! (MU)
○ MU + PBS KIDS Super Vision (SV)
○ Control (Literacy apps: Super WHY!)

Connected Learning Study



● 4-5 years old
● Public elementary schools (Title I)

○ Prekindergarten and transitional 
kindergarten classrooms

● Childcare center
○ Affiliated with community college

Sample



● Four days a week, three weeks
● 20 - 30 minutes a day
● Max 6 hours
● In-classroom play

Protocol



● 20 items, 10 minutes, 1-on-1
○ Length and height
○ Capacity and displacement
○ Weight

Assessments



● Adopted, adapted, and created external 
criterion measures

● Four CMA items
○ Extended CMA with author’s support

● Three KeyMath-3 items
● CRESST created 13 items 

Assessments



● Eleven employed manipulatives
● Six used pictures
● Four utilized an iPad app

○ Created by CRESST to simulate using a 
pan balance

● Usability testing and expert review

Assessments
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Assessments



● Lots more available to view in report
○ All protocols, assessment items, and 

surveys
○ Background and demographic info
○ Descriptive statistics
○ Model definitions

And More



● Four models
○ Each introduces a different covariate

■ Site, age, gender, low-income
○ Robust and consistent across all 4 models

● Predictors explain a substantial amount of 
variance in the outcome variable

Core Study - Analysis and Results



● MU condition results in more than two 
additional correct responses on posttest

● MU + SV results in more than 1.5 additional 
correct responses on posttest

● Statistically significant gains compared to 
control (all between 8-11% improvement)

● Not statistically different from one another

Core Study - Bottom Line


