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Presentation summary

1)Lecturer introduction: latest R&D projects
2)Big Data in education obtained through R&D projects
3)Opportunities provided by Al and Big Data in Education
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1. Lecturer introduction: latest R&D projects

Head of research group, Chief Data Scientist, R&D project: “IT innovation: creation and
development of a management system based on Artificial Intelligence” (LTO7-1-EIM-KO2-

023).
Head of research group, Chief Data Scientist, R&D project: “Monitoring and decision-making
support system for teaching and learning efficiency” (01.2.1-LVPA-K-856-01-0113).

Chief researcher, project: “Creating a Supportive Learning Environment: in Search for Factors
“nabling the School Community” (S-DNR-20-1).

Head of research group, R&D project: “Advanced data analysis and forecasting in education”
(JO5-LVPA-K-04-0132).

Head of research group, R&D project: ,Development of tools for systematic management and
analysis of Lithuanian competencies and skills” (JO5-LVPA-K-01-0009).




2. Big Data in education obtained through R&D projects

e clickstream data from Lithuanian school e-diary Manodienynas.lt (school marks; attendance
information; homework assignments; messages among teachers, pupils and parents, etc.). It is
Big Data: hundreds of schools, 9 academic years;

« students' data from Lithuanian universities (demographic data, final school grades, university
learning results, etc.). Data from tens of thousands of students;

» Contract employment, self-employment, unemployment data of 140815 graduates of all

Lithuanian universities from Employment Service under the Ministry of Social Security and
Labor "Darbo Birza" (2014-2021);

 data of the State Matriculation Examination (PUPP VBE):

 Lithuanian vacancies data from "LinkedIn" and cvme.lt.
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2.1. Clickstream data from Lithuanian school e-diary: monitoring and
decision support

 Predicting future learning results

 Detecting burning out pupils and teachers (fatigue or serious loss of interest);

* Detecting conflict between teacher and a pupil/ group of pupils/ class, pupil's stress resistance;
* Detecting favoritism and tendency to unequally evaluate pupils depending on their gender;

« Text analytics of messages among teachers, pupils and parents (e.g., “Labai nedrausmingas per
pamokas, nedirba, trukdo mokytojai, nereaguoja | pastabas, visus kalbina. Net sugeba gadinti ora,
vartoja necenzurinius zodzius’, Topic detection - Behavior, Sentiment analysis - Strongly negative),
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2.2. Darbo birza* data: are there "walking dead" study programs?

5 | Institucijos pavadinimas S |Progra... || S |Programa [ mokslo sritis | | Sum{Absolventai) || | | Sum{Medirbantys) _
Generolo Jono Zemaidio Lietuvos karo akademija  |6121L%067  |Gynybos ir saugumo institudijy valdymas 152 1 0,007
“ISM Vadybos ir ekonomikos universitetas®™, UAB  |6211LX008 Svietimo lyderyste 345 9 0.026
Siauliy universitetas 6123CX001  |Optometrija 105 3 0.029
Vilniaus Gedimino technikos universitetas 6121EX069  |Statybos technologijos ir valdymas 111 4 0.036
Siauliy universitetas 6121MX042  |Spedialioji pedagogika 219 8 0.037
Vilniaus Gedimino technikos universitetas 6211LX086 Inzinering ekonomika ir vadyba 111 5 0,045
Vilniaus universitetas 6121AX013  |Ekonometrija 126 B 0.043
Vilniaus Gedimino technikos universitetas 6121EX037  |Keliy ir gelezinkeliy inZinerija 281 14 0.05
Mykolo Romerio universitetas 6121IX056 Policijos veikla 1156 B 0,052
Lietuvos edukologijos universitetas 6310M¥003  |Pedagogika 115 & 0.052
Vilmiaus universitetas 6211LX022  |Apskaita ir auditas 208 13 0.063
Vilmiaus universitetas 6121EX001  [Telekomunikadiju fizika ir elektronika 141 9 0,064
Siauliy universitetas 6310M¥008 |Pedagogika 198 14 0.071
Vytauto DidZiojo universitetas 61210X011  |Biologija 113 8 0.071
Aleksandro Stulginskio universitetas 6211I¥009 Migkininkysté 152 11 0.072
Vilniaus Gedimino technikos universitetas 6121EX046  [Telekomunikadijy inZinerija 150 11 0.073
Vilmiaus universitetas 61211X021  |Informologija 1156 9 0,073
Siauliy universitetas 6211 X078 Viegasis valdymas 219 17 0.073
Kauno technologijos universitetas 6121CX011  [Taikomaoiji chemija 190 15 0.079
Kauno technologijos universitetas 6211EX011  |[Elektros energetikos sistemos 100 8 0.08
Kauno technologijos universitetas 6121EX010  |[Elektros inZinerija 110 9 0.082
Vilmiaus universitetas 6121L¥013  |Vadybos informacinés sistemos 121 10 0.083
Kauno technologijos universitetas 5121EX023  |Silumos energetika ir technologijos 133 11 0.083
Kauno technologijos universitetas 6121EX019  |Cheminé technologija ir inZinerija 193 16 0.083
Lietuvos edukologijos universitetas 612%10005  |Ikimokyklinio ir pradinio ugdymo pedagogka  |244 21 0,086
Vilniaus universitetas 6121AX001  |Matematika ir matematikos taikymai 209 13 0.086
Mykolo Romerio universitetas 6121KX010  [Teisé ir valstybés sienos apsauga 205 18 0.088
Mykolo Romerio universitetas 6211LX072  |Strateginis organizadijy valdymas 123 11 0,089
Kauno technologijos universitetas 6121FX007  |Maisto mokslas ir technologija 420 33 0.09
Kauno technologijos universitetas 6121EX021  |Atsinaujinandoji energetika 254 23 0.091
Kauno technologijos universitetas 6121AX005  [Taikomoiji matematika 287 26 0.091

| | Sum{Absolventai) || | | Sum{Medirbantys) _

260 259 0,99
133 114 0.857
124 119 0.96

112 96 0.857
106 102 0.962
91 64 0.703
al 513 0.825
4 59 0.797
71 69 0,972
a7 53 0.821
af 63 0.94

el 56 0.918
59 50 0.847
o3 45 Q. 776
a7 50 0.877
56 32 0.75

52 +H 0.846
50 0.96

43 0./a2
43 +H 0.917
47 45 0.957
40 34 0.85

a7 35 0.9495
a6 35 0.972
a5 30 0.857
33 29 0.879
32 28 0.875
31 27 0.871
a1 27 0.871
27 20 0.741
27 22 0.815

* Employment Service under the Ministry of Social Security and Labor of the Republic of Lithuania
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2.3. Lithuanian vacancies data from "LinkedIn" and cvme.lt
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2.4. Students' data from Lithuanian universities

The student data contains different levels of:
* learning of school subjects ("A level", "B level", "S level", “No level"...);

« grades (annual school grade, school exam, state exam);
e state exam scale (from 1 to 100 and from 16 to 100):
* school grade scale (from 1-5 (till 1993) to 1-10 (from 1994));

* missing values, missing students, etc.

AGE_ENROLLED DROPOUT NR_OF FAILURES NR_OF RETAKESSTUDY PROGRAM GOVERNMENT FINANCED GRADES_FROM LIETUVIY K. SCHOOL_LEVEL
26 TRUE 3 0 Building Energetics TRUE school_grade; school exam; school grade; state_exam 4; 10; 7,30 A; B; B
27 TRUE 6 0 Mechanical Engineering TRUE school_grade; school_exam; school grade; state_exam 4; 10; 7, 30 A; B; B
AGE_ENROLLED DROPOUTNR_OF FAILURES NR OF RETAKES STUDY PROGRAM GOVERNMENT FINANCED GRADES FROM UZSIENIO K SCHOOL LEVEL
30 TRUE 13 19 Business Management FALSE school_exam; school grade; school grade; state exam 8;9;9;70 A;A;B
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3.1. REST APl web-service: Recommendation Engine for school
graduates

£, KNIME Explorer & — O A 0:Call (Remote) Workflow A 3: Intellect A 3:124:0 - Calculation of the paran’ Dialog - 3:1 - Container Input (JSON)

B BE|$SE VI B | L
- ‘ v = { \ n 1 Thisis a job running on KNIME Server (knime-server).

v A= knime-server (knimeadmin

> [ Admin 1
> [7] Examples - - - - . Parameter Name:  nypil-record
O tintetec _ List Files/Folders String Manipulation

5> [ Models — Append unique ID to parameter name

v [7] Study Programs ‘ -
E_, LSU.csv 2 L U=
B VGTU.csv < e

v A Intellect 0 'S
25 Intellect 2021-07-29 18.17.21 1

IO s ° ) Select folder with University abbreviation fa{/ OUNTRY" 1\
> Folimhes HEI-study programs s || ace_ennorteo: 19,

» Log My-KNIME-Hub (api.hub.knime.com)

» 4% EXAMPLES (knime@api.hub.knime.com) Container - e i ::?,

> 4% LOCAL (Local Workspace) ; 'UZSIENIO K.": 8,
v A knime-server (knimeadmin@http://77.241,192.124:8080/knime/rest) InPUt (JSON) JSON to Table 9 'FIZIKA": 7,
> [ Admin _' .- .T A" 2
v [ Intelect i S AR g N A PR s
v [ Models q e ———————————— ”Dﬁ | g ﬂ =7t e 8. | e
Pl LSU_101_admission_S.pmml = g T M
| LSU_101_DROPOUT. 1.zip SRAIZYBA": 7,
| LSU_101_NR_OF_FAILURES_2.zip 2 & 16 DORINIS UGDYMAS": 6,
| LSU_101_NR_OF_RETAKES_ O.zip 17 GIMTOJI KALBA": 6,

L U500 WHGHTEDMERAGE O Input from REST cal  Convert the input 1o | | -mimeoor uzszeno . 6,
JSON Into a row \ HIDA": 5,

http://77.241.192.124:8080/kni
: JSON : Flow Variables Memory Policy

B F[B] b Description:
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3.1. Study program Recommendation Engine: Returning parameters

Workflow A 3: Intellect

ig on KNIME Server (knime-server).

A 3451 - Parameter Normalization & Rating Calculation

f able Row To
ariable Loop Start

> o

Iterate the loop
for each HEI

A Job 7: Intellect 23

rameter Normalization
Loop End Rating Calculation

o (ap

Calculation of the parameters
of the basic equation
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..|Loop End 16 16 16 212 ...]...[20,995
.. Calculation of the parameters of the basic equation  |20917 20917 25757 142 | 20,995
..[Table to JSON 15 115 i15 11]..].../20,995
 ..[String Manipulation 0 0 0 11/..]...120,995
.|List Files/Folders 31 31 31 11 |......[20,995
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3.1. Recommendation Engine for school graduates: Services for
Universities

1)Direct marketing to target auditory
« Attract (improve quality and quantity of students)

« Retaine (lower dropouts and fails of students)

2)DSS “Study program management”

» Study program life cycle monitoring
« Study program market position (visibility score, etc.) monitoring

» Data-driven decision support on study program management based on analysis of study program
relevance, life cycle, market position, skills developed by study program vs skills required by labor
market (competitive vs uncompetitive skills), comparative analysis with competitors, marketing and
management recommendations, etc.
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3.2. Al assistant for university applicants, Study program search
system for ERASMUS students

1) Likelihood of student admission,

2) Likelihood of dropping out,

3) Likelihood of changing the study program,

4) Predicted number of failures to complete the courses,

5) Predicted number of retakes to complete the courses,

6) Predicted Grade Point Average,

/) Likelihood of the student to develop the required skills for the desired job,
8) Likelihood of unemployment,

9) Likelihood of self-employment,

10)Likelihood of contract employment, etc.

25t - 29th | 2023 September | Sitia ot “Te
https://1stathenatf.nmu.gr 1°" A THENAF]ECHNOLOGY FORUM wAR;rpE!:IuEVIE\RIsﬁ




3.3. Search for partners to prepare and submit proposal

Bridging gaps between secondary, tertiary education and labor market: theoretical basis for

policymaker's decision support system (DSS), based on Artificial Intelligence and Big Data
wronean | 7UNAING & tender opportunities

Commission ‘ Single Electronic Data Interchange Area (SEDIA)

' SEARCH FUNDING & TENDERS ¥ HOWTO PARTICIPATE ¥ PROJECTS & RESULTS WORK AS AN EXPERT  SUPPORT ¥

Effective education and labour market transitions of young people

| General information General information

Topic description

Destination Programme

Horizon Europe Framework Programme (HORIZON)
Conditions and documents

Call
Partner searc h announcemen ts .
A sustainable future for Europe (HORIZON-CL2-2024-TRANSFORMATIONS-01)
Submission service
Topic related FAQ Type of action Type of MGA
HORIZON-RIA HORIZON Research and Innovation Actions HORIZON Action Grant Budget-Based
Get support [HORIZON-AG]
€ i Deadline model Planned opening date Deadline date
— O DacC
single-stage 04 October 2023 07 February 2024 17:00:00 Brussels
time
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3.3. Search for partners: requirements

1)Publications and implemented projectsinthe f§ ¢ ®# & = & 2 @

. Search Home My Network Jobs Messaging  Notifications For
same/related field
2)Capacity to contribute to the project goals, \ Y e
activities (needed to be specified in grant
a pp | ication) * You haven't connected with Saulé Gabrielé Petraityte
oy ? Education data
S)Abl | Ity to COl |eCt and analyze necessary data SaUIé Gabrielé Hi Aleisei, I s:w your presentation yesterday online. | am
from natlonal Employment Agency and/or data-driven gov currently managing Government's project to integrate all
Lithuania - Contact info data from e-diaries to the Data Agency. | am interested in
government data management agency oo vour findings an | suggest to have a 30min online mesting
~ y ’ on monday / tuesday. Would that work for you?
.. Vida Davidavicier Sanle atest message
STATISTICS
LITHUANIA
STATE DATA
AGENCY
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Thanks for watching

Vilnius Gediminas Technical University, Prof., Dr. Aleksel lurasov
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