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LearnSphere.org    ~3.5 of 5 years of NSF 
funding
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LearnSphere Key Points

• Share data and analytic methods
• Data analytics are improving learning
• Data & analytic curation is complex

– Inherent ambiguities in variable definition
– Sharing forces better data & analytics

• Privacy management depends on 
reidentification risks & 
changes access
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• No existing repository integrates 
data & method sharing

• LearnSphere does …



DataShop: Not just “big”, but fine, wide, & 
deep!
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LearnSphere.or
g
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1600+ data sets
math, science, language … 

K12 & college

http://learnlab.org/datashop
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Data to improve 
learning
• Discover better models of learners

– Data >> intuition alone
– Design & deploy better learning activities

• Detect & remediate disengagement
• Improve assessment
• Improve MOOCs

Sharing leverages interdisciplinary 
interaction

Better & faster 
mastery 
of solution planning 
skills 

In
st

ru
ct

io
na

l T
im

e
 (

m
in

ut
es

)

6x b
ette

r t
han

Doing

Watching



10

LearnSphere Key Points

• Share data and analytic methods
• Data analytics are improving learning
• Data & analytic curation is complex

– Inherent ambiguities in variable definition
– Sharing forces better data & analytics

• Privacy management depends on 
reidentification risks & 
changes access



11

Privacy risks of kinds of data 
& availability

Publically 
available

Little Lots Too much

Private-
expanding 

Little Some Lots

Research 
team only

Little Little Little

Easy Medium Hard

Risks

De-identification 
& preventing re-identification

Access Level
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1600+ data sets
math, science, language … 

K12 & college

http://learnlab.org/datashop



Projects Have 3 Possible States

Private Public 

Not-
Shareable

Only PI/data owner 
may access 

Shareable PI/data owner 
decides on case by 
case basis whether 
to share with non-
team members

Any registered 
DataShop user may 
access project freely

Research 
Manager

determines
Shareability

Data Owner determines 
Private/Public 

Default
State: Private 

and Not-
Shareable



Requirements for “Shareable” 
Designation
• Data collection 

types1. Not human subjects (data not originally 
collected for research purposes, e.g. 
course data) 
– Data is de-identified

2. Study data collected under an IRB 
where consent not required
– Data is de-identified

– IRB approval letter

3. Study data collected under an IRB 
where consent was required
– Data is de-identified

– IRB approval letter

– Consent form

– Non-prohibitive consent text
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project 
filters

useful default 
filter:  Needs 
Attention 
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DALMOOC project’s 
IRB page

1. researcher (or 
research 
manager) 
specifies “Data 
Collection Type”

2. researcher (or 
research manager) 
adds IRB information 
and uploads IRB 
documents

3. After reviewing IRB 
docs, research 
manager designates 
Shareability  status



 DALMOOC project’s 
Dataset page

research manager accesses  
dataset settings

 access dataset to confirm 
de-identification (if 

needed)



20

LearnSphere/DataShop Progress

• Web portal for data & method sharing
• Analytic workflow beta

– Cross language (R, Python, Java, C, MatLab, …) integration
– Non-programmer recombination
– Integration projects

• DataShop + MOOCdb + DataStream 
Apply doer effect workflow analytics to MOOCs

• ... + DiscourseDB
Analyze discussion board posts & video, activities

• Distributed services 
(LearnSphere@your_insitution)

• Privacy control procedures & software
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DataShop Terminology

• Shareability--determined by research manager 
(RM):

§ Not-Shareable = DataShop does not give the 
data owner the option of sharing their project 
outside their research team 

§ Shareable = DataShop gives the data owner the 
option of sharing their project with people outside 
their team (regardless of whether data owner 
keeps their project private or makes it public).

• Private vs Public--determined by data owner 
(contingent on RM shareability designation):

§ Private = registered DataShop users cannot 
access project without data owner approval

§ Public = registered DataShop users may freely 
access project without owner approval



IRB Review Interface built by 
DataShop team and used by 
DataShop Research Manager



“Needs Attention” triggered 
when…

• Researcher/data provider creates new 
project

• Researcher/data provider adds a new 
dataset to an “old” project after project had 
been designated “shareable”



Dataset page of a project that 
has multiple datasets.  This 

project does not need 
attention.



Additional IRB management features

• one IRB can cover multiple projects:  IRB 
entry page gives PI or RM option of 
applying existing IRB to new project or 
adding a new IRB. 
– “All IRB” page gives RM a listing of all IRBs 

and the projects associated with them.

• one project can have multiple IRBs related 
to it:  A project’s IRB page shows all 
relevant IRB info w/links to documents



System highlights any PUBLIC 
projects that need attention in 

yellow
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Vast space of data & questions =>
need a data infrastructure to integrate => 
produce discoveries not possible within 
current data silos
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Statistics Online

Algebra Cognitive Tutor

Ed tech        +    wide use    =  “Basic research at 
scale”

 =

$47M from NSF => 850+ datasets

+

English Grammar Tutor

Educational Games

Researchers

Learn
Lab

Schools Since 2004
Ø 1600 ed tech data 

sets in DataShop
Ø 360 in vivo 

experiments

Koedinger et al. (2012).  The Knowledge-
Learning-Instruction (KLI) framework: 
Bridging the science-practice chasm to enhance 
robust student learning. Cognitive Science.
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Visualizing learning curves 
to find opportunities for 
improvement

High rough curve 
=> revise skill model
=> redesign instruction
=> do A/B test
Better student learning!

Better & faster mastery 
of solution planning 
skills 
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Koedinger, Stamper, McLaughlin, & Nixon. (2013). 
Using data-driven discovery of better student 
models to improve student learning. Proceedings of 
Artificial Intelligence in Education.
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Requirements for “Shareable” 
Designation
• Data collection 

types1. Not human subjects (data not originally 
collected for research purposes, e.g. 
course data) 
– Data is de-identified

2. Study data collected under an IRB 
where consent not required
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project 
filters

useful default 
filter:  Needs 
Attention 

17

Main IRB management page. Research 
manager can filter multiple ways.  Most 
useful filter is Needs Attention.

Default filter settings: Needs attention—
YES Subject to DataShop 2012 IRB—YES
“Needs Attention” triggered when:
Researcher/data provider creates new 
project
Researcher/data provider adds a new 
dataset to an “old” project after project 
had been designated “shareable”
Researcher/data provider adds new data 
to an “old” dataset after its project had 
been designated “shareable”

17



DALMOOC project’s 
IRB page

1. researcher (or 
research 
manager) 
specifies “Data 
Collection Type”

2. researcher (or 
research manager) 
adds IRB information 
and uploads IRB 
documents

3. After reviewing IRB 
docs, research 
manager designates 
Shareability  status

Next slide—goes into Datasets tab
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 DALMOOC project’s 
Dataset page

research manager accesses  
dataset settings

 access dataset to confirm 
de-identification (if 

needed)

In Dataset tab of this project—see items 
that might need RM attention

1. Appears anonymous:  if not already de-
identified by system, RM eyeballs 
datasets—if appears de-identified, 
indicate here “yes appears anonymous”.  
In this case, “N/A” indicates data already 
de-identified by system.  In general, if 
RM finds any identifiable info, RM alerts 
DataShop staff for discussion with PI re 
de-identification process.  

2.  whether IRB has been uploaded for 
each dataset 
3.  whether each dataset has study data or 
not
4.  If not already de-identified by system, 
RM accesses individual datasets to 
eyeball for de-identification

19



  

 

20

LearnSphere/DataShop Progress

• Web portal for data & method sharing
• Analytic workflow beta

– Cross language (R, Python, Java, C, MatLab, …) integration
– Non-programmer recombination
– Integration projects

• DataShop + MOOCdb + DataStream 
Apply doer effect workflow analytics to MOOCs

• ... + DiscourseDB
Analyze discussion board posts & video, activities

• Distributed services 
(LearnSphere@your_insitution)

• Privacy control procedures & software
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• Shareability--determined by research manager 
(RM):

§ Not-Shareable = DataShop does not give the 
data owner the option of sharing their project 
outside their research team 

§ Shareable = DataShop gives the data owner the 
option of sharing their project with people outside 
their team (regardless of whether data owner 
keeps their project private or makes it public).

• Private vs Public--determined by data owner 
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IRB Review Interface built by 
DataShop team and used by 
DataShop Research Manager



  

 

“Needs Attention” triggered 
when…

• Researcher/data provider creates new 
project

• Researcher/data provider adds a new 
dataset to an “old” project after project had 
been designated “shareable”



Dataset page of a project that 
has multiple datasets.  This 

project does not need 
attention.
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Additional IRB management features

• one IRB can cover multiple projects:  IRB 
entry page gives PI or RM option of 
applying existing IRB to new project or 
adding a new IRB. 
– “All IRB” page gives RM a listing of all IRBs 

and the projects associated with them.

• one project can have multiple IRBs related 
to it:  A project’s IRB page shows all 
relevant IRB info w/links to documents



System highlights any PUBLIC 
projects that need attention in 

yellow

System automatically highlights any 
PUBLIC project that needs attention.  
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Vast space of data & questions =>
need a data infrastructure to integrate => 
produce discoveries not possible within 
current data silos

Figure 1. Variations in the types and time scales of educational data produce a 
challenge for data integration that, if

met, will help advance understanding of the how the wide variety of 
psychological constructs underlying learning

interact and can be best supported to produce effective learning. DataShop is 
an existing data infrastructure,

which represents a portion of this space, MOOCdb is an emerging standard for 
MOOC data, and DiscourseDB

represents a new area. Data infrastructure is needed to support analytic 
methods that integrate across this space

so as to produce discoveries not possible within current data silos.



30

Statistics Online

Algebra Cognitive Tutor

Ed tech        +    wide use    =  “Basic research at 
scale”

 =

$47M from NSF => 850+ datasets

+

English Grammar Tutor

Educational Games

Researchers

Learn
Lab

Schools Since 2004
Ø 1600 ed tech data 

sets in DataShop
Ø 360 in vivo 

experiments

Koedinger et al. (2012).  The Knowledge-
Learning-Instruction (KLI) framework: 
Bridging the science-practice chasm to enhance 
robust student learning. Cognitive Science.

The PSLC builds on a rich history of cognitive 
science and education research in 
Pittsburgh, one manifestation of which has 
been the Cognitive Tutor technology that 
implements cognitive principles of learning in 
intelligent tutoring systems.  The wide 
dissemination of our Algebra Cognitive Tutor 
inspired the idea that we could use such 
fielded technologies as a platform for doing 
basic research on learning with real students 
in real courses.

Two of our key goals are …
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Visualizing learning curves 
to find opportunities for 
improvement

High rough curve 
=> revise skill model
=> redesign instruction
=> do A/B test
Better student learning!

Better & faster mastery 
of solution planning 
skills 
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Koedinger, Stamper, McLaughlin, & Nixon. (2013). 
Using data-driven discovery of better student 
models to improve student learning. Proceedings of 
Artificial Intelligence in Education.
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