
BIG DATA IN EDUCATION
Pavithra Lakshminarayan



Mindbytes Confidential 2

www.mindbytes.co



What is Big Data?

Facts

Made meaningfulInformation

Data

Large data setsBig Data
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Big Data
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Large Data Sets integrated from 
traditional & digital sources

Analyze user behavior

Predict user behavior
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Big Data in K-12

Mindbytes Confidential 5

Drivers

Digital 
Classroom

Real time 
feedback

Personalized 
instruction



Blended Learning
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Goals

7

Students

Teachers

Parents

• Assess what student knows? 
• Identify the gaps
• Attain the right skill level

• Teaching practices
• Customize to each student's individual skills, abilities, 

and preferences
• Deep analysis on education patterns

• Their child’s skill & Knowledge level
• Education pattern
• Child’s progress
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Personalize instruction & data driven operational decisions 



Everyone talks about it
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Tyler had 28 stickers. His mom gave 
him some more stickers for his 
birthday. Now Tyler has 61 stickers. 
How many stickers did his mom give 
him?

Source: NCTM

What happened?

2nd Grader 



What happened?
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“First I drew twenty-eight stickers for Tyler. Then I needed 
some more, so I kept counting,” Yim explains.

Mrs.Brown asks Yim to show her how he counted. He touches 
his pencil to each circle as he answers, “Twenty-nine, thirty, 
thirty-one…”

Mrs.Brown notices that Yim hesitates momentarily at the end 
of some decades—from 49 to 50 and from 59 to 60—as he 
thinks about the name for the next number. She knows that 
English is Yim’s third language and that the pauses reflect his 
progress in learning the decade names. 

The brief hesitations, however, cause him to lose the rhythm 
of touching one circle for each number, which accounts for his 
error. Is that all?

Source: NCTM



As is
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Is this enough?



Is this data enough?
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Define Data Requirements
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Student Data Teacher 
Observation

Formative
Assessments

Summative 
Assessments

Learning
Activities



Challenges
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Data from 
disparate 
sources

Overwhelmed 
with large 

amounts of data
Incompatibility of 
the data systems

Time consuming 
tools to make 
data analysis

Inconsistency in 
the level of detail 
& quality of data

Delay in access 
to the data and 

modify 
instruction

Privacy & 
protection of 
student data



Guidelines

• Setting learning objectives

• Designing the desired dashboard

• CEDS standards - The Common Education Data Standards (CEDS) 

• National Education Technology Plan

• Privacy Technical Assistance Center – Has information includes 

• Protecting Student Privacy While Using Online Educational Services:

• Digital Learning now –Report Cards

• Digital Citizenship

• Family Time with Apps -Privacy settings, information collected, advertisement 

allowed  etc.
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Protection for Student Data

• School should disclose what kind of data is collected by the school or 
third parties and how are they being used.

• Click wrap agreements – click on a button to accept the provider’s terms 
of service

• The U.S. Department of Education offers schools OFFICE OF Educational 
Technology 80 and families examples, training, and other assistance in 
navigating privacy concerns through the Privacy Technical Assistance 
Center.

• FERPA

• The Children’s Internet Protection Act

• The Individuals with Disabilities Education Act (IDEA) 
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Collect better data

• Evaluate the data that are provided by the tools – is the data 

useful?

• Draw a framework of what data you need so that you can give the 

framework to edtech companies and request data in that format.

• Evaluate what data is being given –

• Districts should make sure vendors are providing data from similar 

districts in terms of both size and student population served

• Request for pilot program
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What if?
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Captures 
performance 
data

Analyze 
student 
performance

Train the data to 
understand the 
pattern

Predict the student 
learning path

Prescribe



What if?
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What if?
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Big data can predict which candidates for teaching jobs are 
likely to have the biggest impact on student test scores

Where population growth will require that new school 
buildings be built in the future. 

Big data capture non-cognitive competencies such as teamwork, 
persistence, etc.



What if?
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Future of Big Data
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Now AltSchool's head of 
technical R&D, is at the 
forefront of developing similar 
"passive observation" such as 
students' engagement levels, 
emotional states, and more. 

Source : Education week



Thank you!
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Case 1
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What if?
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Picture children are wearing Fitbitlike devices that track everything 
from their heart rates to their time between meals. 

Future of K12 education - AltSchool, it has the most aggressive, far-
reaching foray into the world of big data and analytics that the K12 
education sector has seen to date. 

Source : Education week

The resulting insights—”that 6th 
graders perform better in math
after exercising

Johnny is using new 
vocabulary words in 
conversations with his 
friends—would be fed to 
teachers, parents, and 
studentsgirls in a particular science class are 

bored because boys use the lab 
equipment more frequently”



Insight for parents - Example

• Student has high proficiency in interpreting the word problems, 
make connections and model the procedure that is required to 
solve the problems. The student demonstrates understanding 
and applying concepts in solving

• Addition word problems
• Estimation word problems
• Multiplication word problems

• Student has indicated that they need help in interpreting the 
word problems, make connections and model the procedure 
that is required to solve the problems. The student 
demonstrates understanding and applying concepts in solving

• Subtraction word problems



Case 2

Mindbytes Confidential 26



Case 3
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