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CHALLENGES FOR HIGHER EDUCATION —_—
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=  What knowledge needs to be

= Digital technology brought studied and what can always
the availability of be found on the Internet?
knowledge for everyone, at = |sit possible to acquire skills
any time and in any place and competences alongside

= Universities have lost a knowledge on the Internet?
monopoly on knowledge =  How to distinguish false

*  The Internet contains 90- knowledge from the true one

on the Internet?

95% of false knowledge Why should a student attend
. . g should a student atten
= Universities are not ready IectYJres if he can find any

for open sharing Of their information on the Internet?
educational materials t;
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DIGITAL TRENDS IN EDUCATION gl

“ Involvement
* Children are not involved in a learning process.

* But they are 100% involved in computer games: they are
focused, learn, acquire skills and do not get distracted ...

“ Individuality

* Each child has individual abilities and inclinations. You can not
treat different diseases of the same pills.

* Student centered model

= Adaptability

* The speed of mastering the same material in school, in the
same class, can differ by 5 times, in the country - by 60 times.




DIGITAL TRENDS IN EDUCATION Ll

“  Analytics

* In the digital environment, each student and teacher leaves traces
when performing any action. This information is much more
important than the teacher’s subjective assessment, and it cannot be
faked

= Digital measurement of learning outcomes

> If the child has reached the end of the game - no one has any doubt
that he has completed all the tasks of the game and learned what
the author required of him. Nobody requires an exam at the end of
the game

* Test tasks kill the ability to solve problems
= Digital portfolio instead of diplomas
= VR &AR
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ONLINE-COURSE IS NOT THE E-BOOK I %

“  The learning process is designed for self-study.

= Video lectures with embedded presentations, graphics, text, interactive
qguestions and tasks

= Tasks: different types of tests, peer-to-peer assessment, personal tasks
- Online Interaction:

* student - LMS
* student - teacher
* student - student

n New content formats: time tapes, mental maps, virtual buddies, interactive
infographics

= Teamwork, collaborative work on projects, crowdsourcing projects (wikis),
forums, communities, mutual evaluation of work and assignments

= Virtual Labs, Game Simulators and Gamification

sz Online proctoring
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ON-CAMPUS ONLINE COURSES

Number of online users total
n Developed online courses, total — 920

25000 23779
- Developed online courses in 2017 — 183+ 20000 N m
= Online courses for distance learning — 200 15000
9652 8921
. Online courses in use — 896 10000 6283
5000
Number of online courses in TPU 0
design.Ims.tpu.ru stud.Ims.tpu.ru
77 29 * bachelor m 2015 = 2016 m 2017
1 specialist
Number of teachers
master = 2014
» 2015
[ corporate 2016
education 12017
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MASSIVE OPEN ONLINE COURSES OF TPU

Introduction to Myths and Facts about Engineering of the Logistics
Petroleum Engineering Rocks Future and Entrepreneurship
* 3373 learners / > 16 countries 4600 learners / > 16 countries ¢ 7000 learners / > 10 countries ¢ 4500 learners /> 10
* 355 certificates * 155 certificates * 445 certificates countries
* lversity.org, edx.tpu.ru * Iversity.org, lektorium.tv, edx.tpu.ru ¢ |ektorium.tv, stepik.org, edx.tpu.ru * 200 certificates

* lektorium.tv, edx.tpu.ru
Produced in 2017/18

Tomography: see the Clean Energy on Solid Nanostructured Russian history
invisible Fuels is Real Ceramics

mamoes
s
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INTEGRATING MOOCS IN TRADITIONAL EDUCATION

1. Own open learning platform “TPU Online”
2. Certificates of completion for the successful completion of online
courses from TPU
3. Using MOOCs “Introduction to Petroleum Engineering” and
“Myths and Facts about Rocks” to teach Professional English:
*  Spring semester 2016/2017:
126 students, 90 Certificates
*  Autumn semester 2016/2017:
133 students, 125 Certificates
*  Autumn semester 2017/2018:
54 students, 51 Certificates
4. Using MOOC “Introduction to Petroleum Engineering” to select

students for the programs delivered by Heriot-Watt Petroleum
m =, T [T ; Engineering Approved Support Center:

S ° Spring 2017 — 487 students, 72 Certificates

5. Using MOOC “Engineering of the Future” to train schoolchildren
and university entrants of the Russian Federation and CIS

Hauzno: was 01, 2017 Haszno: was 15, 2017 Haszno: wow. 01, 2017 Hadano: o, 12, 2017

_— countries:
TOMSK
H s * Spring 2018 — 1500 students, 331 Certificates
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VIDEO LECTURES I %
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[paduk npearoXeHUs i!i

= Reliable, quality material
= High quality of speech,
appearance, content /)
= Strict match time T arlelal,
= The ability to show real processes S

= Visual representation of complex
technological objects (graphics, , i
animation) i
= Ability to view at a convenient

time, the required number of
times

P - uena
Q - KoAuyecTBO
'
" Is, S - npearoxenue
J
!
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INTERACTIVE SIMULATORS

TOMCKMA NONUTEXHWYECKIA YHUBEPCUTET BE3ONACHOCTb KUIHEAEATENBHOCTH TOMCKWN TIONMTEXHUECKWA YHWSEPCHTET, TWAPOTA3OAMHAMMUKA
e Viccneaosanme SwGpaLIMM W CNOCOBOB 3aINTS OT Heé

KONJIOAHAR XUMMA
o HaTsnuA

OrPOAENENNE IOBREIHOCTHOTD HATHNEN

9TAN 1
Viauepesme napameTpos suGpaums

T

ah={_ |mm

MoaTeepauTs
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10 http://portal.tpu.ru/portal/page/portal/ceor



VR SIMULATORS
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s . UNESCO Institute
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In 2018, we created a virtual reality studio:

* Virtual laboratory in 2.5D to be used in
distance and full-time education

* Simulators in 3D to be used as practical
modules in MOOCs

* Computer simulators in the VR format to

be used in full-time education i
V I RT U A I_ G E O Local landscape, soil landforms, outcrops modeled as in the
VIRTUAL GEOLOGICAL POLYGON OF TPU geological training range located in Khakasia
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* skills through practice

* saved financial resources

* no exposure to risks and
damage factors.
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MICROLEARNING I %

“  Microlearning deals with ( .
relatively small learning units L3
and short-term learning
activities
* study of educational material in

small portions

* crushing a large specialty or
course into smaller ones

* issuing certificates upon
completion of the mini-program
(Coursera and micro-credentials)

EFE romsk
I I POLYTECHNIC
BB unvERsITY




ADAPTIVE LEARNING

Adaptive learning (adaptive teaching), is an educational method which uses
computer algorithms to orchestrate the interaction with the learner and deliver
customized resources and learning activities to address the unique needs of each

learner.
/\\ a =
. — " m =
i \
o
| ]
)]
o
LAUREN WILLIAM
O Equations and expressions Ratios & proportions B Equations and expressions Ratios & proportions
B Statistics and probability B Geometry B statistics and probability B Geometry
B Algebra B The number system W Algebra B The number system
P romsk B Functions B Functions
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http://www.pvsm.ru/data-mining /75885




Personal training through the
smartphone messenger

Usual environment
Personal content delivery
Notification and reminder system

Test knowledge system and
control responses

Maximum availability




221 virtual online 3 thousand
laboratories courses learners

smartphone 26 educational 85 students orthoug
applications films Edx.tpu.ru traing

modules

CERTIFICATE

&
o

software MOOCs on thousand 80 teachers use
units external platforms MOOC learners % online courses

EFE romsk
I I POLYTECHNIC
BB unvERsITY

17




TEACHING DIGITAL TECHNOLOGIES | M

. 3000 2628
= TPU online  courses are 2500 -
developed by teachers 2000
themselves 1500 -
= |f teachers are not involved, 1000 +——
most course advantages are 500 -~
neglected or used incorrectly 0 |

= All online courses are

developed with expert support TPU professors, Completed online

total course production
programs
46 special programs for After studying
teachers targeted at nuances = use online courses - 30%
of digital technologies for :
g rows . & 5 : = develop own online course - 40%
H RS online course production



CENTER FOR DIGITAL EDUCATION Pt

The main mission is

= transformation of
knowledge into modern
digital educational products
and dissemination of this
knowledge in all available
and applicable ways

=  creation of a new
ecosystem on production
and delivery of digital
educational technologies to
a customer
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OPEN ELECTRONIC ARCHIVE

= http://earchive.tpu.ru (DSpace software)

SnekmporHbil apxus TITY

Communities in DSpace Discover
Choose a community to browse its collections. Author Subject Date issued
CMOMbAHUHOB, [ 140 Electronic resources (@D 2000 - 2018
. 37086
Science e Cranncnas MBaHoeny
(1213 ] 1900 - 1999 €D
Education BuTiorkH, BukTop [122] PhD theses
Monceesiy 1895 - 1899 (2]
. s MMadalineg [ 747 )
Other activities o JlonaTWHCKWiA, Bagum
MeTposmy I W Sci... M Education

CHKOpOCTELWKNH, ANeKc

MNeaHoBuY
Date of creation November 2015 150
’ 0 30
Number of documents 44 627 ||
Conference Periodicals Abstracts of Graduation Master's
Indexed in GOOgle . proceedings theses theses theses
EPE tomsk 25 600

Bl 53 Scholar
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DISSEMINATION OF KNOWLEDGE ON THE INTERNE

s . UNESCO Institute
for Information Technologies

= Open educational online platform “TPU
Lectorium”

+ The aimis to upload and share all ever
developed learning materials

= Video materials in TPU-affiliated groups in
social networks

+ Information search on the Internet is not connected
directly with a certain information supplier

+ Astudent does a search through popular global

search engines, such as Google, Yandex, Yahoo, Mafe::::::cmﬁ

Bing and etc. or through a social network, for
example, YouTube.

+ Content placed on an institution’s website has
lower chances to appear in the search result than
the content of popular social networks
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DATA ECONOMY AT UNIVERSITY ==

TpeboBaHus
PaboTtopaTtens

®PUHaHChBI, rpaHThlI,
cybcuaum

ObpasoBaTernbHble
nporpammsbl, Y4ebHble
nrfiaHbl, CTaHOapThl

CtyneHTbl, COTPYOHUKM
ABUTYpUEHTbI, KOHTPAareHThbl

YyebHoe
obopynoBaHue,
ayanTopum
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YyeT ycnesaemocTun
OIEKTPOHHbIN XXypHarn

YyebHas Harpy3ka,
PacnucaHue 3aHaATUmn

[MpoBepka Ha nnarunat
OINEeKTPOHHbIE U3aaHUA

. SﬂeKTpOHHbIe noarnncku

\ OHnanH-Kypchl

VR-TpeHaxepbl
OHnanH-cumynsTopsbl
Buaeo-nekunn




DATA ECONOMY AT UNIVERSITY ==

OreKTpoHHad
3a4yeTHas KHUXKKa

YyeT BoCcTpeboBaHHOCTH JInyHble KabnHeTbl OHNanH,

PECYPCOB U COTPYAHMKOB CanTbl COTPYAHWKOB,
OHnanH-cnpaBoYHMKN

Lindpposoe noptdonuno

AHanuTuka, NporHo3ol,
TpeHAabl

ConpoBoxaeHune
oby4eHuns,

OKCMopT AaHHbIX B
OT4yeThI N0 TpeboBaHMIo
KOHTPONUPYHOLLNX
OpraHoB

TbloTOpCcKasi paboTta

Y4yeT ycrneBaemocTu U
9NeKTPOHHAasA 3a4eTHas
KHXKA

/ AHanuTtuka

g rovse NHaveuayansHoe v aganTuBHOe BonbLumx
Ball G obpasoBaHue OAaHHbIX
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air77@mail.ru
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8913 888 93 67
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NONUTEXHUYECKUA
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ULWOPOBOE NOPT®ONNO

AONONHUTENBHOE YYACTHE
OBPA30BAHME B NPOEKTAX

KOMNETEHUWHU
PEKOMEHAALMWMU

AOCTUXEHUA

0 Flamingo
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