From IT Troubleshooting & Service Monitoring
Cam M. Johnson

To Predicting Student Achievement

Associate Director IT Operations Center, UNLV
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Disclaimer

During the course of this presentation, we may make forward looking statements regarding future
events or the expected performance of the company. We caution you that such statements reflect our
current expectations and estimates based on factors currently known to us and that actual events or
results could differ materially. For important factors that may cause actual results to differ from those
contained in our forward-looking statements, please review our filings with the SEC. The forward-
looking statements made in the this presentation are being made as of the time and date of its live
presentation. If reviewed after its live presentation, this presentation may not contain current or
accurate information. We do not assume any obligation to update any forward looking statements we
may make. In addition, any information about our roadmap outlines our general product direction and is
subject to change at any time without notice. It is for informational purposes only and shall not, be
incorporated into any contract or other commitment. Splunk undertakes no obligation either to develop
the features or functionality described or to include any such feature or functionality in a future release.
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Student Success And Retention

* Lost immediate and potential future revenue

(Assume 4,000 1st year students @ $32,405/yr*)

— Additional 1% retained: $3,888,600
— Cost of Recruiting: $97,320**
— Lost Future Revenue: ??

* Performance Based Funding

e Reputation/Rankings

College Board Average Published Undergraduate Charges by Sector, 2015-16

Noel Levitz: 2013 Cost of Recruiting an Undergraduate Student Report
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Student Success And Retention

Retain and educate more students

— Minimize lost revenues
— Recruit the right students
— Build lifetime relationships/giving

Do more with less

Proactive not Reactive
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Turning Machine Data Into Operational Intelligence

Real-time
Business Proactive
Operational Insight
Visibility

Proactive
Monitoring
Search and Alerting
and
Investigate

Reactive
splunk> conf2o1s



Agenda
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Background
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UNLV IT Operations Center

Evolved from Network Development and Engineering team in 2006
to a traditional Network Operations Center.

Currently offer a wide range of services:
« Monitoring

- Log Aggregation and Search

« Data Center

« Tier 2 support
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Splunk @ UNLV Timeline

50 GB License

«— 2010 2011 2012 2013 2014 2015 2016
Solve usual Stop saying Stop saying Started consuming Research proposed Lots of work Infrastructure
problem Splunk everything LMS log upgrade
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from Aug 23 through Aug 29, 20...

Tickets Received by
Phone

Walk-in

Web-Form

Email

Voicemail

Agent

Total Tickets Created:

Web-Form

Walk-in

Voicemail

Password Reset Counts
Active Directory ACE
Wireless

Rebelmail

OTHER

MyUNLV

v

2m ago
Total
4160
1382
552
337
51

6491

2m ago

Agent
Email

Phone

2m ago
Total
4973
331
314
124
115

from Jan 17 through Jan 23, 20...

Tickets Received by
Phone

Web-Form

Email

Voicemail

Walk-in

Agent

Total Tickets Created:

Web-Form
Walk-in

Voicemail

Password Reset Counts
Active Directory ACE
Wireless

Rebelmail

MyUNLV

OTHER

v

Agent
Email

Phone

2m ago
Total

2274
388
313
200
191
62
3428

2m ago

2m ago
Total
1335
283
27
222
82
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Project Phases
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Data Construction & Modeling
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Resources For Learning

UNLV WebCampus

Link to Content b

‘Course Inormation

27,2010) ) Cotonder

Calendar

"B
«

J Course Syllabus

Math 181 Learning Goals
Thes survey can be used 1o back your DrogTess towards meeting the learning gow's for ths,

1t Gmpays the learing goas anc ¢ 10 course materals, and
Consicer the learning strateges you might use 10 PurSus the GOaS you have yet to achieve.

Monitoring Progress

10 seif-assess your achievement of each goal, and an opportunty to

|

| C 2

| - = ==
Syllabus & Learning Goals
Bulld Content Assessments Tools v Partner Content Discover Content nu

Lecture Notes - Partial

. Lecture Notes - Complete

Assignment

Quizzes & Solutions

BuldContent v Assessments v Tools v Partner Content v Discover Content 11

S tn-Clase Chepter Guirzes fand Schatons

Assignment Solution

= i Cheper Guctss snd Slstons e Monitoring Learning

Quazes 1o provide you whather you're
Gan s them a3 often a3 you 300 1 10 sel-335053 your learmung of 10PCS WiRN each chapter or woek of the Course.

My Grades s
Monitoring Performance

egpena Torm

in this course. They are not graded. You

Learning Assistant

BuldContent v Assessments v Tools v Partner Content v

F  Loaming Assistant

Use tha tool to heip you learn mora effect vesy. 1 wil heip you:

Monitoring Process

« DEFINE the learning task you need to complete
« IDENTIFY SET smalke,
PLAN how to achieve each goal using appropriate learming strateghs.
* MONITOR your progress, and whather your strategies have you 0n the right rack.
« EVALUATE whether you've reached your goal, or whether work remains.

You can use 1t as frequently as you feel @ useful 1 halp you study. Comlete aseigHTeNts. srLCHUIe your eading, and Completa other larnng tasks in the Coure
Each activity has been shown to and Varety of academc subjocts

splunk> (conf2o1s




Data Logging & Enrichment

Use Splunk to grab key terms, organize it into tables; add lookup tables to enrich with meaningful information

splunk_.' App: Learning TAGS Matthew Bernacki Messages Settings Activity v

Search Dashboards Alerts Reports

index="webcampus_application" source=/usr/local/blackboard/apps/tomcat/* AND (course_id=_33760_1 OR course_id=_33286_1 OR
course_id=_33764_1 OR course_id=_33284_1 OR course_id=_33285_1 OR course_id=_28785_1 OR course_id=_28789_1) content_id=*

| lookup tagsCourseGAPI course_id AS course_id content_id as content_id OUTPUT forum_id, tool_id, content_name, content_type,
resource_type, anchor_day

| eval Time=strftime(_time, "%m/%d/%Y %H:%M:%S")

| table Time course_id Ltags_course_name Ltags_course_number Ltags_course_section semester content_id tool_id forum_id content_name
content_type resource_type toc_id request session_id semester_day semester_week duid USER_ID, anchor_day semester_name semester_date
| rename tool_id as Ltags_tool_id, forum_id as Ltags_forum_id, content_name as Ltags_content_name, content_type as Ltags_content_type,
resource_type as Ltags_resource_type

v

Learning TAGS

[ Fall 2014 - Activity report content id SaveAsv View Close

from Aug 1 through ... v Q

® Smart Mode v

8 9 Next >

48,899 of 185,192 events matched Jobvy N m » L. ]
Events Patterns Statistics (36,402) Visualization

20 Per Page v Format v Preview v 2 3 4 5 6 7
Time course_id Ltags_course_name Ltags_course_number Ltags_course_section semester content_id Ltags_tool_id Ltags_forum_id| Ltags_content_name
08/01/2014 _33760_1 MATH 181 1001 Fall 2014 _757485_1
10:26:19
08/01/2014 _33760_1 MATH 181 1001 Fall 2014 _753985_1 NULL NULL Learning Assistant
10:23:51

(course menu link)

08/01/2014 _33760_1 MATH 181 1001 Fall 2014 _753985_1 NULL NULL Learning Assistant
14:50:41 (course menu link)

Ltags_content_type

Content area that
holds assessment
(course menu link)

Content area that
holds assessment
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Data Logging & Enrichment

Restructure using PIVOT in Splunk it to represent learning events, based on the

content students utilize

49,028 of 64,495 events matched n . ~ & Q
Filters Split Columns Documentation
from Aug 21, 201... ||+ semester_week 4 Ltags_resource_ty.. & @+
Split Rows Column Values
duid ||+ Countof learning_.. | ¢ @+
= 1 LINK 1 LINK
s | s 1) 1:: | 1::LECTURE LECTURE TO TO 1:: MONITORING
1:: | COMMUNICATION = CONTENT | ENVIRONMENTAL = ENVIRONMENTAL NOTES- NOTES- = CONTENT = EXTERNAL LEARNING/ | 1::MONITORING
duid ASSIGNMENT TOOL FOLDER STRUCTURE STRUCTURE COMPLETE PARTIAL AREA WEBSITE SELF-ASSESSMENT PERFORMANCE
3 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0 0 0 0
10 0 0 2 0 1 0 0 3 0 0 0
10 0 0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 Py 0 0 0
10 0 0 (1) 0 0 (2) 0 (s5) 0 0 0
_10: 0 0 0 0 0 0 0 1 0 0 0
_10 0 0 0 0 0 0 0 2 0 0 0
_10¢ 0 0 0 0 0 0 2 0 0 0
20 per page v Format v 2 4 5 Next >
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Data Modeling & Analytics

pntEnt type

' 5
LAR B L

B 8 8 ¢ 8 8 ¢ ¢
Jueprys sod ses) sbrsany
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Data Science & Student Support
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SEMESTER

Week

e

7

1 2 3

4

EXAM 2

5 6 7 8 91011 12 13

85% accuracy IDing “C or worse” earners

100s receive early alert messages

Prediction Modeling tools
available in Splunk 6.4

Log. Model. Apply. Predict. Alert.

5\3\]‘“\‘

o

14 15

Predictor B
Normal All-In-One Weights Edtv | Morelnfov | AddtoDashboard
P Calculates the final weights (weekly/total counts and d
-
) / 47,418 events (before 7/7/16 12:17:24.000 PM) Job v O » 4 &
f—' 582 results 10 per page v
l duid email course weight
[ _10aa 332861 0.017
l 10492 0.434:
— _10541_ 0.324:
l 10895_ 0.3575
=1 1003 1.5623
0925_1 0.6005
| 0949_ 1.3129
0.8674
0.9490
0.420
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An Early Warning,
Or “A Check-in On Your Learning”

Hi [Name]!
Our first course exam is coming up in a week or so.

[I'm a little concerned that you might not score so well because of the way you've been using the resources provided
on WebCampus so far this semester.]

| want to check-in to make sure each student is on top of our content, learning in appropriate ways, and able to
perform well. So, I'd like to direct you to two resources that can help you with learning the material in our course:

1.  The firstis a one-page summary of advice from students who earned As & Bs in the course.

2. Aset of learning modules called "The Science of Learning to Learn."
These modules describe learning strategies you can use with our course materials...

Both resources can be found on the WebCampus site for our course under the STEM Learning Resources link in the left
panel (and provided in this announcement, below).

| hope you find that these resources help you to learn and perform well!

Dr. Utz

splunk> conf2o1



Innovative Learner Support

Student Advice Skill Training (Science of Learning to Learn)
Tackling Anatomy & Physiology at UNLV

Advice from successful past students:

What helped them learn and score well in Anatomy & Physiology? The SC ie nC e 0 f
-
We asked UNLV students to reflect on their experience learning in anatomy and physiology courses. Le ar I l I ng t O Le ar n

What helped them do well? And what didn't?

See what they had to say!
Welcome to the Science of Learning to Learn!

There's definitely a learning curve in A&P, so it's good to get advice from past students. | personally would recommend that Are you having trouble achieving grades you want?

students seek out any helpful materials in the beginning of the course, make a plan on how to use them, and stick to the plan.
Britney  Courses like anatomy require a lot of memorization, so it is very important to repeatedly try to recall the information. For Is sludying takmg too much of your time?
example, if you need to learn to label something, erase labels, print it out, and then practice labeling it. Certainly read the
textbook, but then also look to the learning objectives and the materials the instructor provides and plan from there — there are
usually online tools like practice quizzes to help you study. Of course, studying the last minute is the biggest mistake. Definitely
space out when you study and make sure to never get behind. | think that a lot of students fail this class because they just cram
before the test and then have a very hard time during finals. Students often choose learning and studying methods that are familiar to them, but aren't the ones that produce {

Lﬁ “Plan ahead! Seek out materials early on, make a study plan, and stick to it.”

Do you soon forget what you studied?

P .
“I learned tough concepts best when I explained them out loud to myself and to Em"y s dilemma
others.” In her chemistry class, Emily was told she would have a test in three weeks. Emily wrote the date down in her cal
to work. She worked very hard, using all the strategies she had successfully used in high school: she spent hours

thought to be important. She worked deep into the night both Wednesday and Thursday and arrived exhausted b
On Monday, Emily returned to Chemistry class and received her graded exam. Despite her intense effort, the C+

This class was hard, but | did manage to eam a B. For me, the first trick was to not procrastinate. | reviewed the
material on a daily basis so that when a test got closer, all | had to do was review. This also gave me time to ask the
teacher questions during office hours.

splunk> conf2o1




Epilogue: Student Benefits

The Need: 50% of students who who take BIOL 223 have to retake it
The Benefits: 305 received messages in our project
Next Exam: 108 who received messages (IDed “C or worse”) earned As & Bs

The Challenge: “science of messaging” isn’t perfect yet...
Do alerts always help?
Personalizing the message (Hi So-and-so!) seems to help.

The Promise:
100s of students received data-driven feedback in Biology so far.
1000s more in Calculus, Algebra and Engineering will this year!
Next year..?

splunk> conf2o1



Supporting Research
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UNLV Splunk Environment

90 131 56
Forwarders Sourcetypes Indexes

~7GB ~8 GB ~25GB ~31GB
Network  Active Desktop BlackBoard
Directory Management

\
~3GB 16 4 3
Desktop

Management

Forwarders Sourcetypes Indexes
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BlackBoard

~18 GB Access ~31 GB BlackBoard

12 Courses

2772 Content IDs

1,507,535 Events

splunk> (conf2o1s



Course Details

190 Content IDs

4 Google Sheets

248 Students
BIO- > 509,483 Events
1 Section

2 Database Lookups

splunk> (conf2o1s



UNLV IT Benefits

Broadened our understanding of the LMS environment

Created indexing opportunities

— Student Information System

— ldentity Management

Validated everything we’ve done since 2010

— For some, a solution outside of IT heightened Splunk’s standing
— Pride amongst the Splunk team

splunk> conf2o1



Note posted for user <Imago

Date Author Status Username Description

04/18/2016 Cyndi please forward incoming requests to Cyndi Backstrom Cyndi Working with user on-going issue of accessing application

. . s 1
Footprints issues updated within past 7 days “image
Main Service Sub
Last Update Issue Title Status Customer NSHE Username Employee Student Category Category Category
username not
found
. .. 1
WebCampus login activity “image
Event First Last ISP Browser
Time IP Name Node DUID Name Name Username Name 0s (version) City Region Country
2016-07- 10.248.49.167 Successful oit-wcl- _10910_1 Robert Coe coer Internal  Windows Chrome Las Nevada United
28 Login papp- Wired IP (51) Vegas States
08:07:02 03
AM
2016-07- 10.248.49.167 Successful oit-wcl- _10910_1 Robert Coe coer Internal  Windows Chrome Las Nevada United
28 Login papp- Wired IP (51) Vegas States
07:59:56 03
AM
2016-07-  Null Session oit-wcl-  _10910_1 Robert Coe coer Null
21 Ewvniratinn nann.
. . 1
Enrollment Information - Updated daily at 3:24 AM “image
Username Course Name Year Semester Available Role Enroliment last updated
coer STAT 411 1003 - 2016 Sprg 2016 Sprg Yes Student 2015-12-23 11:57:30 AM
coer STAT 411 1001 - 2016 Sprg 2016 Sprg Yes Student 2015-12-23 11:57:27 AM
coer BIOL 197 1003-1018 - 2016 Sprg Yes Student 2015-12-23 11:55:42 AM
coer BIOL 197 1015 - 2016 Sprg 2016 Sprg Yes Student 2015-12-23 11:55:42 AM
coer BIOL 197 1002 - 2016 Sprg 2016 Sprg Yes Student 2015-12-23 11:49:13 AM
coer CS 489 1003 - 2016 Sprg 2016 Sprg Yes Student 2015-12-23 11:01:36 AM
coer CS489_CS689_Section 3 - 2016 Sprg Yes Student 2015-12-23 11:01:36 AM
coer CS 473 1001 - 2016 Sprg 2016 Sprg Yes Student 2015-12-23 11:00:49 AM
coer CS473_673 - 2016 Sprg Yes Student 2015-12-23 11:00:49 AM
coer CS 460 1001 - 2016 Sprg 2016 Sprg Yes Student 2015-12-23 10:59:51 AM
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Content Activity Editv | Morelfov | | &+ | &

Username course_id Content Type
coer * v | content.id Last 60 minutes N
v | forum_id
v blog_id
=3
<1m ago

_time duid USER_ID course_id COURSE_NAME content_id forum_id blog_id TITLE HTTP

2016-07-28 10:35:33 134261 collinik _80897_1 PHIL1021014- 22837291 Module Three Homework POST /webi
2016 Sumr

2016-07-28 10:35:13 _13426_1 collinik _80897_1 PHIL 1021014 - _2283729_1 Module Three Homework "POST /webi
2016 Sumr

2016-07-28 10:35:12 _13426_1 collinik _80897_1 PHIL1021014- _2283729_1 Module Three Homework "GET /webar
2016 Sumr

2016-07-28 10:35:12 _13426_1 collinik _80897_1 PHIL102 1014 - -2283729_1 Module Three Homework "POST /webi
2016 Sumr

2016-07-28 10:35:07 114301 odiorne2 802741 SW 7851002 - _259867_1 Welcome to WebCT "GET /webar
2016 Sumr HTTP/1.1"

2016-07-28 10:35:07 _11430_1 odiorne2 _80274_1 SW 785 1002 - _259867_1 Welcome to WebCT "GET /webar
2016 Sumr

2016-07-28 10:35:07 _13426_1 collinik _80897_1 PHIL1021014- _2283729_1 Module Three Homework "POST /webi
2016 Sumr

2016-07-28 10:35:27 _168057_1 ruizm5 800141 CRJ 302 1002 - -2292849_1 Interactive Activity 35 "GET /webag
2016 Sumr

2016-07-28 10:35:25 _168057_1 ruizm5 _80014_1 CRJ 302 1002 - _2292849_1 Interactive Activity 35 "POST /webi
2016 Sumr

2016-07-28 10:35:19 _168057_1 ruizm5 _80014_1 CRJ 302 1002 - _2292849_1 Interactive Activity 35 "POST /webi
2016 Sumr

2016-07-28 10:35:15 333291 rubiod1 _80029_1 CRJ 460* 1001 - -2288285_1 Lecture 7 - Proactive "GET /webag
2016 Sumr Policing
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UNLV IT Solution Realizations

Relationships matter
|dentifying roles is important

Proud of our vanilla solution
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What’s Next

Institutional data onboarding from Decision Support Group

Grow team

Scale the solution for other departments on campus

Presidential debate
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