Business Intelligence
For Education

YTl

=AJ@@M]@V W@ﬁ r»
""’Sh@@@ ‘Taylor - Chief Information ...

s TaC@ma Pub_h@ﬁﬂh@ols

e ———




A CIO’s Prospective on
Business Intel, Machine Learning,

Azure and other stuff

Data — What makes is Valuable

—Business Information vs. Business
Intelligence

Tacoma’s Journey on Using Data

— Path to Successful Business Intelligence
Azure and Machine Learning

— Hybrid Between Cloud and On Premise
— Data Scientist vs SQL Analysts

Final Thoughts



Tacoma Public Schools

Located in the City of Tacoma, Washington, USA

Urban City District

— 29,000+ students

— 65 Schools

— 70% + Free and Reduced population

Large Industrial Port

2010 TPS High Schools Listed as Drop-out Factory
— On Time Graduation at 55%

2015 TPS On Time Graduation Rate +80%




My Vision

Help Transform Education Through the Use of Real
Time Business Intelligence

Have a Student Centered Decision Support System

— Leverages All Data that Influences a Student’s Success
* Beyond Attendance, Grades and Discipline

— That Brings Relevant Student Trend Information to the
Fingertips of ALL Educators and Other Stakeholders in

REAL-TIME.
Minimal Barriers to Use the Solution.
Consistency From a Look/Feel/Use for the End User



Business Information
VS
Business Intelligence




Bl vs Bl

 Business Information: Informative

— Benchmarks between similar organizations

* Example: Top 10 comparisons of student performance
— By program; By school; By .....

— Often Not Actionable

— Comparative Analysis at a High Level of Comparable
Districts

— Most Common Benchmarks in K12

e Business Intelligence: Informative AND Actionable
— Helps to determine specific course of action

— Possibly identify a needed intervention in a real time
basis
» Before it is too late to act effectively

— Possibly identify specific PD for specific staff that has a
demonstrated success pattern in the classroom.
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Data Driven Conversation

* Transparency is the Key

* The Journey
— Determining the Right Da%aiw
— Capturing the Right Data

P 55

— Sharing with ALL to Change tl';e Conversation

* Once the Data is Ready — Show the Truth with
all






Traditional 2rd Partv Soliitions
Not Flexible

Pronrietarv

Too Rectrictive in the NData Set

Decided to go with MCS
SharePoint and
SQL on Everything
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A Key Decision Point

* Data Integrity is Critical.

* Two Different Approaches

a) Ensure All Data is Accurate and consistently entered
correctly Before Building the Solution

b) Use the existing Data and Clean Up Data as you go.

W  Tacoma decided on “b” — Clean up as we go.
This approach Highlighted the importance of
consistent data entry to the staff as we rolled out
the solution in phases.



Multiple Initiatives Underway

* Expanding existing Bl
— To include Staff Attributes and Correlations.
— Data Sharing with Community Partners

* Predictive Analytics
— Use of Azure, Machine Learning and Power Bl
— Initial Proof of Concept Proved the Tool Set Works

— Effort is to Expand Data Set to determine if enough
Data exists to predict changes in student trajectory in
near real time

* |n Time for Effective Intervention



Predictive Analytics

Conducted initial Proof of Concept with Microsoft
Consulting Services - using end of semester data

— Proved Successful — however the time sequence was not
frequent enough

— The Results were very accurate and the user interface via
PowerBl was excellent

Currently two thirds through our next Proof of Concept
— Moving the time sequence to every week.
— Attempting to see more real time indication of the

trajectory of the students on a weekly basis — so that
intervention can be more real time.

— Plan to use PowerBI to display results down to the teacher
level



Predictive Analytics (cont)

* Collaborative approach with MCS

 MCS Data Scientist are key resources for this
effort

e Steep Learning Curve for Tacoma Staff (TPS)
on.
— Use of Azure
— Machine Learning (ML)
— Data Factory
— PowerBI



Predictive Analytics (cont)

e Data Extraction and Quality of Data verification by TPS
— Huge Resource Commitment
— Very Time Consuming

— If Pulling from Multiple Systems, Those System Owners are
Also involved for proper Data Definitions

e Data Scientist Provided by MCS
— Availability Limited Due To High Demand

— Significant Time Required by TPS for Assisting the Data
Scientists in Understanding the Industry and the
Definitions of the Data

* Not always intuitive.



Predictive Analytics (cont)

Data Scientist Topic

Microsoft’s Data Scientists are Fantastic and we Appreciate their
support.

A tough aspect of education is the low investment into the accuracy
and completeness of data in the various systems

* Thisis a hurdle that the Data Scientist Need to take into account. Most
educational institutions can not afford the costs associate with perfect data
integrity.

* Models must be able to deal with missing data.

Having a Full Time Data Scientist is Critical in the future ... If you can
afford it.

* Without it, progress will be slow

* This person needs to be apart of the core team of data specialists —on a
routine basis.

Some of the most valuable data in the various systems are Non-SQL
data sets

* Being able to mine and interpret on a real-time basis is necessary
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The Approach with ML

Onsite TPS Analysts pull and stage the data for
Uploading into Azure

Data Scientist Work to Develop a Baseline
Model for ML

The Results are Integrated with our On Prem
Data Warehouse

The Results are Passed via a Gateway to Azure
PowerBl for Enduser Access.



Student Analytics Architecture (Future)

Role Based Access Control
g Eﬂ ‘ |
i |
- # L

. ’ Data
Student

|
: Tabular Gateway ||
Information 1 1
System SQL Server 1 1

|

Power BI
Analysis Services 1




For The Techies

Proof Of Concept: Azure; utilizing Machine
Learning and Data Factory — leveraging Power Bl

SQL 2012 on Prem
SharePoint 2013 for Portals and Security
Forefront Identity Mgmt for Active Directory

0365 for both staff and students — Federated
with District AD

Excel Services
SSRS



The Conversation Has Shifted

Y i ¥

New [sights g .
New Decisions @







Collect ;4 Measure

Data Outcome

Connected
-ness Positive
B

ehavio
Programs Discipline
Community
Support
Student

Real Time
Assessment

Success
Attendance Data
[ ]
Driven
intervention

Agencies DECiSiOn

Team

Intervention




Contact Info

* Shaun Taylor - CIO Tacoma Public Schools

— staylo2@tacoma.k12.wa.us

Office 253-571-1160
Direct 253-571-1307

TPS website: www.tacoma.k12.wa.us


mailto:staylo2@tacoma.k12.wa.us

