]
I
]
s
.
&
AY

Big Data & Analytics

children’s

The Road to Successful ) :
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Just Ahead STRENGTHENING SOCIAL AND
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Agenda

= |Introductions

= Qur point of view of
Predictive Analytics

= Understanding your future Wr
= Analytics and Michigan State

=  SPSS Modeler
= Q&A
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Today’s presenters

Alexander Guillermo
Oftelie Montes
@aoftelie

children’s

Current institute
Ié;rH EIGSCIA ND
EMOTIONAL HEALTH

- BENTZ
Former GALLUP WHALEY
FLESSNER
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UNDERSTANDING
OUR AUDIENCE
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Will have a poll question in here.
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OUR POINT OF VIEW
ON ADVANCED
ANALYTICS
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Countless Non Profits are leveraging their data

Descriptive
Analytics

Predictive
Analytics

Prescriptive
Analytics
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What is Predictive Analytics?

Predictive Analytics helps connect data

to effective action by drawing reliable
conclusions about current conditions and

future events

Gareth Herschel, Research Director, Gartner Group
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The Predictive Modeling Approach is Different, but very useful

11

Statistics approach

The statistics approach involves:

« Forming a theory about a
possible relationship

 Converting it to a hypothesis

» Testing that hypothesis using
statistical methods

It is a manual, user-driven, top-

down approach to data analysis.

Modeling approach

The modeling approach involves:

* Interrogating the data

» Determining data by the
method and goal, rather than
by the user

It is a data-driven, self-
organizing, bottom-up
approach to data analysis that
works on very large data sets.

© 2016 IBM Corporation
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Predictive Analytics allows you to blend “art” with “science” to
transform Program Evaluation
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FROM TO
Based on “gut feel” Evidence based
What you think you know What you know
Reactive Proactive
Respond to Anticipate what’s
what has happened likely to happen
Static Dynamic
Long time to adjust to Automatically detect and

changing circumstances respond to changes
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ANALYTICS FOR
ORGANIZATIONAL
OUTCOMES
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Will Succeed?
Will be at risk of set back?
Will thrive in 6 months? 12 months?

How Much will they improve?

When will they need additional support?

Do they stay engaged

Did our program succeed .
y
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Business scenario: Lower graduation rates

Principal

“Our graduation rate of 69% is lower
than the average for a all other high
schools in our district of our size. We
must do something to address this

”

now.

/ District Superintendent N\

Sees improvement in the
graduation and drop-out rates
of the school and begins to

Detect a
problem

N

/

implement a district-wide

\_program.
Monitor Anjcllyz_e the

improved situation
; and build

outcomes
models

Deploy 1 | _
/" Student Guidance Counselor analytics to Chief Financial Officer

solve the “Predictive analytics has helped to
identify those students at risk before it
becomes an issue. Once identified, we

“We are now able to better identify
those students at-risk and get to them problem
before the situation escalates. This
helping to reduce drop-outs which

\_strategy.”

N

can put in place a personal intervention

/

Q/vas impacting our graduation rates.”
190
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IBM SPSS Predictive Analytics for Student Performance:

Empowering decision-makers

Teachers
Can proactively implement |
personalized education plans

for at-risk students

R

insight into student
performance

School superintendents

Can predict district performance
and track progress to ensure
schools are meeting

requirements for graduation rates
16
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Analysts
Can efficiently & ]
effectively gain deep % ® ¢
““&'

l.

Can determine, improve
and implement solutions
g for low-performing

- students before funding is
!“ i impacted

e
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Budgeting and Planning
Can actively contend for grants
and incentive programs for
tangible progress in improved
graduation rates
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MOVING FROM
REACTIVITY TO
PROACTIVITY:
THE CHILDRENS
INSTITUTE
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e b,
C h 1 1 d r e n S The mission of Children’s Institute

@ Is to equip and support those who

S t i t u t e work with children to ensure the

success of every child.

STRENGTHENING SOCIAL AND
EMOTIONAL HEALTH

Those who work with children are increasingly collecting
vast amounts of data, but the field lacks tools to translate
data into information.

Predictive analytics are a possible tool....

18 © 2016 IBM Corporation
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Predictive Analytics at the Children’s Institute

The use of advanced statistical methods to find patterns in historical data and make
predictions for salient outcomes on new data.

Educational Approaches

* |dentify students at risk of failure early

« |dentify students best served by a program

* |dentify students that are unlikely to benefit from a program

Keactive

Proactive

R

We are working with school-based programs, early childhood programs and also out of
school time programs.

19 © 2016 IBM Corporation
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Predictive Analytics Approach
Obtain large
) . | hcilstorical
ataset
Organizationa Data
culture change —se
based on Clean data, identify
. . success metric
information

Institutionalize
model

Test model
in testing
data

20

Partition data into
training and testing
data sets

Changing data

Into information
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What are our goals?

» To identify students at-risk or students likely to benefit or not benefit from a
program.

* We are not shooting for perfect prediction, good enough will make substantial
improvements.

* Once predictions are made, work with programs and school districts to institutionalize
the changes.

* What to do with the information we provide?
* How to best use it?
* How do we know if we did it right?

21
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Example 1: Typical School Data
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« Data is simulated, but the simulation is very realistic of what we find when we do this
type of approach on school data.

 Predicting average or above average performance in
8th grade ELA based on prior testing data starting in 3" grade.

« Can be done with relatively small samples.

Predicting Above Average 8" ELA Performance

Testing Data Predict Predict
Failure Success
Failure 33 13
Success D) 34

Overall Correct Prediction Rate: 78.82%

23 © 2016 IBM Corporation
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Sample Model

ELAAVG

Mode 2
—== (75987 E LAT
= Node 3

672.002 —Mathd

Node 11
= B67 992~’I:|7
Node 10
Node 12 \
= 667 992— .

=T727.014—

> 727.014——

MNode 4

MNode 9

LAT

Node 8
629.001 Ll

LAS

Mode 6
= 661.001 |_.

24
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Model Predicting 8" Grade from 3" Grade Data
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Pretty easy:

ELAZ
Adj. P-value=0.001, Chi-square=21.371, d=2

Divide kids in 3 groups
based on ELA 3 grade

== 662994  (B6Z.994 F18.4538] = 719988

Hade 1 Made 2 Hade 3

L. o= LB

25 © 2016 IBM Corporation
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Testing Data Predict Predict
Failure Success
Failure 35 11
Success 10 29

Overall Correct Prediction Rate: 75.29%

Conclusions:

» We can predict school performance pretty well.

» We can predict early, with years ahead for intervention.
» Use tests that are stable year to year (national tests).

* We can use test information at the item level.

» Additional non-cognitive variables (SEL) may improve models.

26 © 2016 IBM Corporation
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Example 2. RECAP

Predict Kindergarten readiness (based on COR advantage) at the end of preschool
year using:

— Assessment of the child at time 1
= Cor advantage

= Brigance
» Teacher-Child Rating Scale (T-CRS)
= Gender

— Assessment of instruction
= CLASS

— Data: 1,640 Pre-K Children, RECAP

28 © 2016 IBM Corporation
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The Whole Tree...
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Sample Rules

E- Lang_Lit1_transformed ==-1.288 [Mode: 0]
E- overall_transformed <= 0.258 [Mode: 0]
cor_ovralld_transformed ==-1.132 [Mode: 0] =+ 0.0
cor_ovrall1_transformed =-1.132 [Mode: 0] == 0.0
- owerall_transformed = 0.258 and averall_transformed == 0.508 [ Mode
- gwerall_transformed = 0.508 [Mode: 0] = 0.0
E- Lang_Lit1_transformed =-1.288 and Lang_Lit1_transformed == -0.802
E- instsupp_transformed <=-0.034 [ Mode: 0]
- cd_transformed ==-0.722 [Mode: 0] == 0.0
- cd_transformed = -0.722 and cd_transformed ==-0.323 [ Mode:
- cd_transformed =-0.323 [Mode: 0] = 0.0
= instsupp_transfnrmed =-0.034 [Mode: 1]
E- pd_transformed == 0.706 [Mode: 1]
be_pcoti_transformed == 0 [Mode: 0] == 0.0
bc_pcti_transformed = 0 [Mode: 1] = 1.0
- pd_transformed = 0.706 [Mode: 0] == 0.0
E- Lang_Lit1_transformed = -0.802 and Lang_Lit1_transformed ==-0.073 [Mode: 1]
E- pc_transformed ==-0.076 [Mode: 0]
- Creat_Ant1_transformed <==-1.537 [Mode: 0] = 0.0
- Creat_Ant1_transformed = -1.537 and Creat_An1_transformed ==-0.835 [Mode: 1] =
E- Creat_Amt1_transformed = -0.835 and Creat_Art1_transformed == 0.216 [ Mode: 0]
BrigRisk1_transformed <==-0.001 [Mode: 0] = 0.0
BrigRisk1_transformed = -0.001 and BrigRisk1_transformed == 0 [Mode: 0] = 0.0
BrigRisk1_transformed =0 [Mode: 0] = 0.0
- Creat_aArt1_transformed = 0.216 [Mode: 0] == 0.0
E- pc_transformed = -0.076 and pc_transformed == 0.507 [Mode: 1]
- BrigHealth1_transformed ==-0.358 [Mode: 1] = 1.0
E- BrigHealth1_transformed = -0.358 [ Mode: 1]
- to_pct1_transformed <=0 [Mode: 1] = 1.0
to_pctl1_transformed =0 [Mode: 1] =+ 1.0

.. wme trancfareand - 0BT TRAAA 4T

Concept development (cd),
positive climate (pc),
productivity (pd) and

Instructional support are
teacher variables

Model says in different teacher
environments result in different
profiles for child success

30 © 2016 IBM Corporation
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Predictive Power of the Model

Testing Data Predict Predict
Failure Success
Failure 182 76
Success @ 204

Overall Correct Prediction Rate: 74.37%

Conclusions:

Instructional variables matter.

Early identification is possible.

*This model suggests ways to understand teacher-child fit.

31 © 2016 IBM Corporation
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Primary Project

33

Primary project is a national evidence-based program that helps children in pre-K
trough third grade adjust to school, gain confidence, social skills, and focus on
learning.

Question: Can we identify a pattern in the pre data that predicts which children will
be successful in project?

Thousands of pre-post measurements with the 32 item Teacher-Child Rating
Scale

» Assertive social skills
» Behavior Control

» Task orientation

» Peer Sociability

K-2nd grade Children who participate in Project over the years.\Success Measure:
Growth in any TCRS subscale.

© 2016 IBM Corporation
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Sample Model

Predictor Importance

Target: GROWTHany Growth in any TCRS subscale

AS_Pctli_transformed Percent':fle Score at Pre for:Assertive Social Skills
TCRS1_1_transformed Child is a self-starter |
TCRS1_8_transformed Makes friends easily
TCRS1_4_transformed Lacks sbcial skills with peers
TCRS1_23_transformed Nervousfs, frightened, tense
TCRS1_15_transformed anXiOUS;J worried
PS_Pctil_transformed Peer sdciability percentile score at Time 1
TCRS1_3_transformed Participiates in class discussions
TCRS1_20_transformed Has trduble interacting with peers
TCRS1_7_transformed Withdréwn i ;
00 UTE 0.I4 D.IE 0.I8 1.0

Overall Correct Prediction Rate: 81.36%
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= Many educators and nonprofit providers need help clearly defining success and metrics for
success.

= We can identify successful and at-risk children and youth years in advance of critical
outcomes.

= We can identify who are the best candidates for educational or behavioral programs.

= We can inform about the fit between the child and his or her environment (including
teaching practices).

Some of the Larger Issues

= |ssues are similar:
= How do we define and measure success (or failure)?

= How do we integrate the algorithms with web-based systems (e.g. COMET) to provide
real-time information for clients?

= How do we help assist in leading change in organizations once the predictions are made?

= What interventions will be used?
= How do we know if they are the right interventions?
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THE
COMMUNITY
FOUNDATION

Children’s Success Fund
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Thanks To...

SPSS Modeler licenses were donated to Children's Institute in support of this work
through IBM's Impact Grant Program.

Nonprofits and Educators can learn more about IBM's Impact Grants at
iIbm.com/ibm/responsibility or contact Martin Laird at lairdmar@us.ibm.com
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SPSS MODELER
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IBM SPSS Modeler Overview

» |IBM SPSS Modeler is a high-performance data mining and text analytics workbench that
quickly delivers positive ROI by giving power of predictive intelligence to business users.
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— Visual approach - no programming

— Align siloed sources across your org

— Comprehensive range of data mining
functions

Supportive Analytics
— Automated nodes help with model
decision making
— Predictor Importance helps target
whats important
— Data Transformation made easy

Powerful Automation
— Automated data preparation
— Multi-model creation & evaluation
— Integrated analysis of text, web, &
survey data
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IBM SPSS Modeler’s Functionality Requires no Programming
and is Easily Accessible through Drag-and-Drop Menus
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File input types include flat files,
Excel, Statistics, SAS, XML and others

0 @®e e

Fixed File Statistics File Data Collection IBM CDQDKBI SAS File Excel XML User

[1]

® Reads data from IBM Cognos Bl Server :II];

° ...QQ'@@

SVM BayesNet SLRM KNN C&R Tree  Quest CHAID

| (3 IBM® SPSSE® Statistics ' IBM® SPSS® Text Analytics
o7 T TS Ve o e b o T e A L s
g I
Y L-‘M__J

——T00IS for exporting data

@ [Q A A m Modeling includes Classification,

Graphboard Plot Distribution Histogram Collection Multiplot Web Time Plot Ew Segmentatlon, and ASSOCIatlon

© 2016 IBM Corporation
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IBM SPSS Modeler Text Analytics

- v ) y 3
| _h\\ ? T4 = Streams | Qutputs | Models
=] | & predictive_models
.
—
2 oy
as Juato ok /
Filer CRM db CRM db
= L
cuslnmer,nhm )
> - - o | - A iy
4 =t &b Ly
e
a— / Merge sentiment_analysis Type Partition All customer data All customer data
BICET}
satisfaction_survey. Preview from satisfaction_survey.xls Node (3 fields, 10 records) #1
File = Edt 1) Generate .
\w' Interactive Workbench - Customer Service
Table | Annotations Flle Edt View Generate Categories Tools Help
ID_|car_owner | Customer_seniice v X BB X Text Link Analysis
1 11.0..No Ifthere was not a desired vehicle available the reps explored all
2 18.0...No ‘The rental car guy was cute
3 36.0...Yes They were idiots. The car had problems and they were unable Pewan H 8 Y ‘ 81 patterns. :0 Display | conceptwed Type Web
4 45.0...No Itwas good, gotthe car we wanted without much of a waitin pic
5 740..No no waitfor pick up and drop off was great, help with luggage, fad| _ Global — ‘ In | Type 1 Type 2 | seGEALEE mi > o8
6 83.0..Yes Ithought the representative handled the initial situation badly. Tl 152 <Unknown> =
7 140... No Everyone was very helpful. The car was ready for me on time an) 59 .
8 191 Yes what customer service o6 <Products> process / o Posile
9 239 Yes They did not have the car | wanted. upgraded me to a car | did n 20 <Unknown> 1ental sxperisnce for ‘E‘Smeo pick up ? Unknown
10 247...No delayed shuttle, almost missed fight, bad customer service 39 “Negative> ]
33 ﬂ - check out part level g\ﬂhi\
u oun
q 30 <Unknown> <Negativer 20
— 2 c 5 rssEvation__senvics axperience model 3
" " " " " " i 19 Sfx
‘T Favorites | @ Sources | @Record Ops | @ FieldOps | A Graphs @ Modeling @ Database Modeling M Output M Export 18 <Unnown> <Cantextuai- i
14 <Products> msp airport 1 g
=] 5 @ & SWES =) (23) (= (= % %) 12 <Budget- o o6 -
Sat sl ! & S E jul ‘& dy' oy 11 f& EProducs Hegaies 7 I map for arsa
Dasbase Var. Fia | AuioDataPrep | Select Sample Aggegata | Derive  Type  Fiter | Graphboard | uto Giassifier Auto Numedc Auto Cluster 11 <Contextual> eﬂsw:; atairport o8 humemwe\o
11 Cus Supp =Negativer L 4 i
11 =l = scheduled pickp. i shuflle service
10 <Buying> o counter
10 fe <Cusio o] o6
10 <Storex o
g LI
Pedac H 8 ‘ Selected: 30 patiemns b diffarsnce
Glohal © | Docs | In ‘ Congept 1 Concept 2 |
r u re O 3 3 Jx experience <] .
l ‘ ( : 3 3 fx senice r
2 2 fx senice H & = A
2 2 fx senice
2 2 P senice Customer_Senvice (36) ) categories
2 2 fX senvice Tor pick up and drop off was or=al, help with liggage, to Pos: No Plan to Change-I¥.
2 2 f% lexperience 1 |hotel entertainment for area. Pas: Product: Information ]
2 2 f experience Pos: Service: Accessibilty/
1 1 level : Everyone was very The car was ready for me andldidnthave fo wala | Pos: Service: Accessiiltyl
jl 1 ﬁ rental experience for leisur 2 jong time at the counter. Pos: Service: Knowledge
experience
1 1 part They provided good service. | was 235y to make on-iine reservations, the airport bus Pos: General Satistaction
1 1 A shullle service L took me directly and to the car, gas tank filed, and Pos: Product: Functioning
1 1 B ccheduled pickup o |hewedvin and luggage. Pas: Product: Usabiity
1 1| S senice atairport E:: z:::z: 22::.:;
1 1 fx mspairport : :
1 1 fx process ;
1 ] mocoT 4 ey moveamenanson The shuttie driver drove i a maniac Pas: Product: Functioning
1 1 Jx experience = =
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IBM SPSS Modeler Compatibility with R

R

/'Hﬂndurl'lfurest """"""""""""

v

E’j I ; :
» Build and score R models through the pm_cusmmer_tmm}n v /:?ET.F?%EF'FE?I_E
Modeler GUI —

random forest EEEE

N ===

» Use R functions for data preparation » R - (2 .

User Input Add Day to Date Type Table

» Generate R Charts and Outputs

=101 x]
Annotations
Henry Francis B ecea ey
Randomguy  Lame
B'Il\Dﬂpo:r ¥
& Kitty Romano
Bobbie Bﬁ'mol\a:xmm & S!Rmu
= L o Sugre Fael Bethop in Baltimore
=] —— “'* — Faye MilerDopDeaper oy °
o= s Gy Greg Haris
Eimn&ﬂﬂl%ﬁ HMH“ %Ck
gy 38 g
oper Ster
madmen.dat 20 R Output Imsmm%b“ o
Pagt 5‘”’12’ Wy cu ¢ Student Jmos
Cﬂﬂ"l" Cmpb‘-‘ (JRucLPluﬂ.lﬁmmf er Crane
Trudy Campbl{ Fay ©
Abg Dm%m o
oK
42
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Predictive Analytics in Action: Tips to Get Up and Running Quickly ... @ «

c &

IBM SPSS Modeler

= Free 30 day trial

Download free IBM SPSS Modeler Trial at:
Ibm.biz/ModelerTrialDownload

Video with tips to get started quickly with Modeler Trial:
Ibm.biz/ModelerTips
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Recap

Important ideas from today

Proactive dynamic strategy, not reactive design

Create what you want, not what looks available

Scale is not a barrier

e Focus on Organization not just Constituents
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Next steps

45
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Start Today!
Modeler Trial

| wish we knew ?

NFP Resource Center

Leverage the community
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Alexandér Oftelie
aoftelie@us.ibm.com
612-354-3320
@aoftelie

linkedin.com/in/alexoftelie

THANK YOU!

Guillermo Montes

@ gmontes@childrensinstitute.net
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