MINISTRY OF EDUCATION,
CULTURE AND SCIENCE

ENABLING EVIDENCE BASED
EDUCATION ECOSYSTEM

Real-time education ecosystem implementation
Mongolian case



. Education ecosystem framework

* Leadership

* Management
e Curriculum

e Teacher

Teacher development

S 1,
. 9
* Environment ,bbé feacher %
e &
e Student N 2
. %
* Cooperation
o Ministry of Education
o Education research
o Teacher development . i
) P . Education Curricul Learning Student Education
o Education Evaluation Research U and LeEn Evaluation
Teaching
%O ‘(\\Q
% ©
S L
s _ e
O Environment N

What is the education business?
How does it run? Ministry of Education, Culture and Science



. Manage Education ecosystem

Input

Strategy

* Evidence based Strategy development

* Planning, budgeting, forecasting

Management

* Human resource /Institutional capacity building/
e Financial

Learning and Teaching /Real-time data analysis/
e Curriculum

e Application and Admission

e Student administration

 Grading

Assessment /Evidence based feedbacks to
every school, teacher and student/

Education
Research

Function

Teacher development

N
Q}‘;Q Teacher
e'bb
N
Learning
Curriculum and
Teaching
%,
%
Q
’92@ .
O Environment

Output
%,
S
Q
O’@
e
Student Educatlion
Evaluation
L
&
E)QJ
P
NS

Ministry of Education, Culture and Science



. Information systems

Educational management

Human capital management

Financial management

Information & Integration management

Testing and Learning management

) L Planning,
Curriculum Student Application and ) Absence Strategy . & Cost
. . . Core HR Time and Labor budgeting &
management Administration Admission management management . management
forecasting
Grading and Progression and E-Learning Workforce Benefit pavroll Investment and Maintenance and Invoice
Advising Graduation management compensation management y Construction Repair management
Assessment Teaching and ) Learning and Performance and Recruiting and Receivable Travel _ )
_ : Study Analysis ) ) Financial close
management Learning service Development Succession Onboarding management management
Timetable Educational _ Workforce Workforce Project ) . .
Fee management . Talent Review . ) Procurement Financial analytics
management Analytics Planning Analytics management

Social & Collaboration management

Statistics Data warehouse Business Course . . . .
) . Online course Virtual class Messenger Collaboration Information feeds
management (OLAP) intelligence management
Content Master Data . - . . . Document
Data Quality Certificate Mobile learning Content Portal Sites .
management management Sharing
. : Service i Testin Testing device Content _ .
Data integration . v ) service 8 Test database , & ) Stream Mobile chatting
integration management management integration management
Information & Service analysis Testing & Learning analytics Social analytics
Governance, Risk & Enterprise Access Audit Controls and Risk Fraud
. Cloud control Cloud control )
Compliance management Governance Management Compliance management management




. Information systems

Educational management

Human capital management

Financial management

Information & Integration management

Testing and Learning management

: L Planning,
Curriculum Student Application and : Absence Strategy . & Cost
- . o Core HR Time and Labor budgeting &
management Administration Admission management management . management
forecasting
Grading and Progression and E-Learning Workforce Benefit pavroll Investment and Maintenance and Invoice
Advising Graduation management compensation management y Construction Repair management
Assessment Teaching and ) Learning and Performance and Recruiting and Receivable Travel _ )
_ _ Study Analysis ; ) Financial close
management Learning service Development Succession Onboarding management management
Timetable Educational _ Workforce Workforce Project ) . .
Fee management . Talent Review . ) Procurement Financial analytics
management Analytics Planning Analytics management

Social & Collaboration management

Statistics Data warehouse Business Course . . . .
: . Online course Virtual class Messenger Collaboration Information feeds
management (OLAP) intelligence management
Content Master Data . - . . . Document
Data Quality Certificate Mobile learning Content Portal Sites :
management management Sharing
. : Service i Testin Testing device Content _ .
Data integration : : service 8 Test database , & , Stream Mobile chatting
integration management management integration management
Information & Service analysis Testing & Learning analytics Social analytics
Governance, Risk & Enterprise Access Audit Controls and Risk Fraud
. Cloud control Cloud control )
Compliance management Governance Management Compliance management management




. Education Sector Information System Project

 Goal

Education sector information systems of development, pilot,
implementation, sustainability

* Scope
e Develop 250+ modules
* Time
3 years (2013/7-2016/12)
* Budget
State budget, Asian development bank

e Team

25 people (Manager and architect-1, Business analyst -7, System
analyst-4, System developer-10, IT engineer -2, Designer -1)

Development: In-house

Scope



. Project management: Agile

Daily Review

_ Feedback

Modules

B -

Backlog Iteration Release

Deliverable

Plan Development Deliver



. Development process

Deliverables
Project management

MANAGEMENT System architecture
ARCHITECTURE

BUSINESS SYSTEM

ANALYSIS DEVELOPMENT

Deliverables Deliverables Deliverables Deliverables
Strategy analysis Data model Business component Functional testing
Requirement analysis Ul model Task Flow Pilot, implementation
Solution User interface

Unit, performance testing



Business analysis
. y [ Strategy analysis ] [Requirementanalysis] [ Solution ]

A Guide to the business analysis Body
of Knowledge

e Strategy analysis
Current state
Future state
Change strategy

* Requirement analysis
Requirement
Define Design

* Solution, evaluation
Simple solution

Evaluation

A\ - are motivated by
"\ ] - are rewarded with
- tranafer

builds on ..‘B " International Institute
of Business Analysis



. Business analysis

Enterprise architecture

[ Guide

Value chain

Solution ]

] Strategy analysis [ Requirement analysis ] [
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. Business analysis

Strategy analysis
" From top-down: a strategic goal

®" From bottom-up: a problem with
the current state of a process,
function or system

" From middle management:
Manager needs

" From external drivers: Customer
demand

Education
Research

Guide Requirement analysis

Teacher development

N
Q}‘\?Q Teacher %
O @
> )
N )
O’@
%
Learning
Curriculum and Student
Teaching
%, Q
2 &
S bqf
s _ D
O Environment N

Ministry of Education, Culture and Science

Solution

Education
Evaluation



. Business analysis

[ Guide } [ Strategy analysis } Requirement analysis [ Solution

* Requirements analysis

* Design Definition

Education

program

leomerp

Maowron xan

Ypau 3oxwon

Assessment

School

School performance

Result based management
Teacher

Teacher performance
Student, parent

Study analysis

Dunzmn Xemm

bronoru

MaTtemarnk

Yanapoim yayynanr:
N Mapasr
. assap

Buenis Tamup

Morranuis ryyx

AHIAW X35



. Business analysis

Solution evaluation

Guide

Strategy analysis J [ Requirement analysis ]

Prototype

Pilot e

Operating Institution
. Department Group Education
i career :
i | | i
| | |
Course Terms :
catalog \ :
l Program I | Student
Courses l Sessions
l Plan

Instructor Class . :

- -




. System analysis T

System structure



]

O3nrauniiH 30XMoMK

Data model [

]

System structure model

[

. System analysis

Data model

Conceptual model

Logical model

Physical model
Meta Data




. System analysis e D G ee——

A Web Page

| Yeneenit xycaT Yaaaan v |

Mockups &
Sketch T
Wireframe
Prototype & simulation
Visual design
Test & assessment

2015.9.1-2019.9.7

Boscan 9/4 Enpds 9/5 i /6
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. System development

* Entities

* Associations
* View Objects
* View Links

* Application Modules

File View Create Database Help

Business component

Task flow

User interface

Testing

@
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. System development

* Switches
* Navigations
e Methods

* Views

[ Business component

Task flow [

* Managed beans

e Servlets

checkGradeOrStep

e Parameters

User interface

)L

Testing ]

CreateWithParametersGradeStep

setGradeStepState

hack - -
= = back
goGrade =l| | é %ﬂ%
B @" searchByKey & & .
searchByKey gradeEditF orStep
[ 1 commit
| $ — goStep ] [ =57
goEdit | ol ‘ searchGradeStepByKey
—) @
searchGradeStepByKey gradeStepEdit =
; I goPrev. |
L D L/l
& ; goNe L a5 goPrev
E Next P
gradeCreate gradeStepCreate
A
golnsert | [ goGrade
JE | |
[3 searchByLadderld IB . | goNext
searchBylLadderld CreateWithParametersGrade setGradeState |
4 3
gradeStepCreateConfirm
CreateWithParams
goForm
CreateWithParams i :



. System development

Business component Task flow User interface Testing
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. System development
[ Business component ] [ Task flow ] [ User interface ]

* Unit test
* Functional test ’ : " .
Application Testing Suite
* Performance test A powerful, integrated testing solution for ensuring application quality,
performance and reliability

OneScript

Reuse functional

test scripts for load

testing

ServerStats

Infrastructure performance

Functional Testing
monitoring under load

for Web Applications

Automated functional and
regression testing

~
e

Test Manager for Load Testing for
Web Applications Web Applications
Test process management, Automated load and
requirements and defect performance testing

tracking




Schools: 700+

Students:
515,000 +

Teachers:
25,000+

Record: 70+
millions

Concurrent user:
10,000+
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. Data warehouse

Information lifecycle [ Warehouse design ] [ Information transform ] [ Business intelligence ]

e Applications
e Database

e Data warehouse

* Business intelligence
Applications . Business intelligence
Information system Information analysis
ﬁk
Database ) Data warehouse
OLTP OLAP




. Data warehouse

Warehouse design

e Historic Data model(Fact and
dimensions)

e Real time data model

[ Information lifecycle ] Warehouse design [ Information transform ] [ Business intelligence ]

T i
e s = T v | Ty
= [Eoceoe=ov ]
vy B e
= =
\‘\,_%‘",/;g}/" SN =
et v soaa = | [:}f_"‘f_'r‘xz_:_ o5 = = s ,ﬁ‘[‘},’“ A .‘,.' -~ £ /4
[Ee=sasv o eegcunrs ] \,?:c_{l@é% } ‘$‘:({\’; ((?I
o= = S Yy L4 WA (“ :
S S LT 31,,___%9}3“ =X 2 ,
) S a s e L, '
e S @k;}'f' <2 .’Q
D2 X SN KER)
il W "’\ K ‘\,?
po o 3 . L &
AR e DS OISR RO
2 o 2 A 3

ol S, —’;"—k\“}g‘ ‘\
RS “\?.«_,. R e
N L RIS



. Data warehouse
[ Information lifecycle ] [ Warehouse design ] [ Business intelligence ]

ETL

e  Scenario Database Data warehouse

OLTP OLAP

A\ 4

* Extract, load, transform

oo e
L] ux ~ I BN ¢ -
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. Data warehouse

* Business component
* Design in runtime

* Dragand drop reports
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. Infrastructure

Enterprise development

Applications
Application platform
Hardware platform
Enterprise management
Enterprise security

Enterprise development
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Sustainability

. Infrastructure

Connectivity Data center

Enterprise Manager Ops Center — — i °
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. Infrastructure

Connectivity Data center Control

Network
Nationwide fiber optic network

Data center
National level datacenter

Application development
Enterprise grade applications

Maintenance
Development

Human resource

Policy




. Milestones

2015-05-01 2015-08-01

2014-06-23 2014-08-01

* Statistic system pilot * System platform| * Human resource * Education isystem
* System platform pilot * Statistics system * Education system pilot ¢ Human resource

* Human resource pilot
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