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Introduction

Every year, the global number of the delivered e-
learning courses increases dramatically.

Moodle Community has reported that more than
14 millions of Moodle courses have been so far
delivered worldwide.

There are many reasons for redesigning our e-
learning courses such as increasing the learning
effectiveness, updating the course content, etc.

Reducing the risk of students’ failure is a major
reason for redesigning a course.



Presentation Objective

* We are presenting a risk management
framework for redesigning Moodle
courses along with the application of

the underlying framework to Moodle
courses.
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Preparation Phase

* At the preparation phase
we collect and pre-process
the available course data
from the learning
environment (Moodle).
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Warning System
Generation

e At this phase we generate a
model for prediction
purposes based on the risks
factors identification model.
The validated prediction
model determines the
requirements for the
generation of the warning
system.
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Review - Redesign the entire Course

Risk Control

e At the Risk Control Phase
the warning system is
being put into action in
order to control the risk
and identify the areas of
the course that call for
redesign.
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> A.E.LTIEIPAIATT
AiBovoa Yneromoinong pabnpatwy
(opencourses.teipir.gr)
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The Moodle platform of PUAS

m English (el) » lMponTuxiaka » MeranTuxiaka AvoikTa Akadnpaika MaBripara YnoompiEn % Login

LJ NAatgoppa MaBnpatwv AEI MNeipaia TT

moodle.teipir.gr

H I8puparikn MAaTgopua Tou AEI
Neipaia TT Ea v unocmyn&g g
Acuyxpovng Eknaideuong. 2uvdEeaTe
yia npwTtn @opd; MNatrioTe edw yia
B%nealo!

% KAAQZ HPOATE

KaAwg 'HpBare otnv
I&pupaTikr) MNAaTedppa
MaBnparwy Tou AEI
Neipaid TT (ATAAZ). H
nAat@oppa unootnpileTal
ano 1o Moodle disBvig
¢va and Ta nmio diadedopéva
ouoTPATa avoikTou KO3IKa auTig TG
xarnyopiag. Naykoopiwg, pe Baon oramomka
XProneg TnNE naykoopiag KovotnTag Tou Moodle, o1
enionua eyyeypappévol xprioteg Eenepvolv Ta 80
exaroppUpia, Ta pabrjpata nou napakoAouBolv
Eenepvouv Ta 9 ekatopplpia Kar agopolv 223
XWPEG 0 OA0 TOV KOOPO Kal 78 YAMOOEC.

Enionun ogAida Tou AEI Nepaid TT...

1/12/2017

% ANOIKTA AKAAHMAIKA
MAGHMATA

QVOIKTA
open

e o ——
To AEI NEIPAIA TT npoopépel 100 nepinou
avoIKTa wn@akd akadnuaikd pabrpara
TIPOTITUXLAKOU & HETAMTU)XLAaKoU KUKAOU
onoudwy eAeUBepa npooPactpa kat Swpeav
StaBéoipa oto Aladiktuo yia OAoUG HE QVOLKTEG
ASELEQ XPr)ONG TIVEUPATIKWV SIKAIWPATWY
Creative Commons (CC).

To pabrjpaTa pnopei kaveig va Ta avalntosl and
v Kevrpikr) NMoAn AvaZnrnong EAAnvik@v
AvoikT®v MaBnuarwv sniiéyovtag to
16pupa AEI Netpatd TT. Matrjote €d® yia va
perafeite otnv avtiotowyn tonoBsoia.

% ZYNEXHZ YMNOZTHPIZH

To AEI Neipaid TT avayvwpiler om
n a&ionoinon Twv Néwv
TexvoAoyiwv Kai Tou AiadikTiou
anoteAei Baoikd epyakeio
unooTipIENG Kal evioxuong g
didaokaAiag, Tng padnaong kai TG
diaxuong Tng yvwong. To AEI
Neipaid TT unooTtnpilel KEVTPIKG
Vv Idpuparikr MAaTpoéppa
MabBnuartwv péoa and To Kévrpo Aiaxeipiong
Aiktowv (TnA. 210-5381304).

'OAo 10 npoownikd Tou IdplparTog, o POITATPIES
KQl Ol QPOITATEG NPONTUXIAKMV KAl HETANTUXIAKMV
npoypappatwy onoudmv xouv npoofaon orta
pabnuara nou @iAoEevolvTal oTny NAGTEOPUA HE
EVONOINUEVO TPONO XPNOILONOIMVTAG TOV KWAIKO
HE TOV onoio npooneAadvouv Kai TiIC unoAoINeg
unnpeoieg Tou Idpupartog (e-mail, nAexTpovikn
ypappareia, kAn).
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Courses’ Structure

Each course consisted of a number
of Learning Units and each Unit
followed the below structure:

® |nteractive Multimedia
Material

® \/ideos with recorded lectures
® Self-assessment exercises

The students could participate
into a forum for getting feedback

The students in order to complete
the course had to pass a final
online test

Interactive

[\ EYCE]

Video
Lectures
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TnTa 3n - Kwdikonoinon & MNapaotaon Aedopévmv

ITRV CUYKEKPIPEVT) EVOTITA NapoudialeTal o Tponog Nou NapigTavovTal Kal KwdikonoloUvTal Ta
dedopéva (apiBuol Kal YapakThpeg) g8 eva UnNochoyioTIKO gloThnpa.
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1n Evornra "Eicaywyn"

Mia sioaywyr) OTIC TEXVNTEC £pyacisg, UNoAoOyIOTI
avanTuEng AoyiopikoU Kal TNV €pyacia Tou npoyf

|

B |

Alagpaveisg 1ng BEvotnTacg - BEigaywyn
1n EvaTnTa - Bivteookonnuévn AlaAsEn - Mgy
1n Evornra - Bivrsookonnuevn AlaAsEn - Mgy

Epwtriosic Auto-afioAdynong 1ng EvaTnrag

2n EvotnTa "Asimoupyia H/Y"

ZTNV CUYKEKPIJEVN evOTNTA napoudaleTal n apx
Tponou AsiToupyiag Tou.

|

= |:+|

Eq

Alagpaveieg 2ng EvotnTacg - Asitoupyia H/Y
2n EvotnTa - BivTsookonnuevn AIGAEEN - Mgy
2n EvotnTa - BivTeookonnuevn AIGAEEn - Mgy

EpwThosic Auto-afloAdynong 2ng EvaTnrag

T.E.l. MEIPAIA
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f ::Ef% qu

EAAHNIKH AHMOKPATIA
Avararo ExnanSevtkd 15pupa Newpad
Teyvoloywol Topéa

T WapounjAlyxog lwavvng

‘_‘E“ Kadnynig

a

_02_Unit_Computer_Operation (01:36/03:00)

‘Efodog

YmoAoyLoTtiko Z0otnua

Kahaifeo Autiou
(Network Cable)

NepioobdTepeg TAnpogopisg "o e
Kevtpikr Movada
Mevol Ensfepyaoiag
9. EToryeia Zayypovou HY - C P U Mvripn Kapra Auctvou
10. Kevtpikr] Mvriun RAM Network
11. CPU & RAM 1 Memory Interface
12. CPU-RAM-EkTéhzon Mpoy... ¥ W
13. O KkiKADG PETAPOPHS Kal £ . . ﬁn”};:a";f';f“"“
Movada EAEyyou {
14. CPU kai Karaywpnrég Ewoobou/EEodou [ —_—
15. Metprrig Mpoypdpparog ( (Address Bus)
16. Eixovik| TapdoTaon Tou K. I“p'JtIOUtFUt Savhog Inpdrur EAéyxou
17. Zuokeuég & Mpoypduuara ... Controller T T+ Controlbu
S poYpay
18. Emkonvtvia Zuokeut 00:19/1:00:00 @
03_Quiz_Unit 03
19. Emkonwvia ZUoKeut U <hay Bondza
20. Ymohoyiamikd Z0am) “@ .?.
21. MaKoTEG & XEPITTES s MOKPATIA | Epd)Tn on 1
22. Miakotrég & Aolyxpe Avararo Exnaibeutid 18pupa Nepad
23.Eva Mop@Berypa... oo ovwedToua
24, MohueTregepyaoio & . ‘
25. Aigpyaoies - Nijpara~ MEvou i E . .
§ ey - MeTa TNV eKTEAEON TOU NAPAKATW TUAKATOC
v HT n ' ' '
D K'O.)5IKC| n TIKA TNG HETABANTAG message Ba ,
Epomnon 2 eivai 0 J
Epwrnon 3
Epwrnon 4
Epwtnon 5 Dim count As Integer=0
Eptrtnon 6 Dim message As String
Epuwtnon 7 If count = 0 Then 0 SQ5TO
Eptotnon 8 message = "There are no items."
Eptitnon 9 Elself count =1 Then o NAOOZ
Epttnon 10 message = "There is 1 item."
Epwtnon 11 Else
Eptitnon 12 message = "There are " & count & " items."
Epwtnon 13 End If
Epwrtnon 14
Epwtnon 15
Epwtnon 16
Epwtnon 17
Epwtnon 18 =

AvaZitnon...
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Preparation Phase — Data Captured

Percentage of interactive material parts studied (completed)

Percentage of self-assessment exercises parts completed

Percentage of videos parts watched (completed)
Number of activities started

Number of activities completed

Total posts in forum (new and follow up)

Total discussions viewed in forum

Time spent on interactive material completion

Time spent on self-assessment exercises completion

Time spent on videos watch (completion)
Time spent on forum

Total time spent on system

Total logins into the system

Final Test Grade

1/12/2017 1st MoodleMoot Greece 2017
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Risk Analysis — Regression Model

Percentage of interactive material parts studied
(completed)

Percentage of self-assessment exercises parts
completed

Percentage of videos parts watched (completed)
Number of activities started

Number of activities completed
Total posts in forum (new and follow up) 7 Final Grade
Total discussions viewed in forum / (studrisk)

Time spent on interactive material completion

Time spent on self-assessment exercises
completion

Time spent on videos watch (completion)
Time spent on forum

Total time spent on system

Total logins into the system



Regression model outcome
(course-1)

N =203 B Sig Exp(B)
Percentage of interactive material parts studied |-19.974 0.000 0.000

(completed)

Percentage of self-assessment exercises parts -4.608 0.012 0.010

completed

Table 1: Variables participating into the model significantly

One unit increase in the percentage of interactive material parts studied leads to
19.974 units decrease in the logarithm of probabilities. In parallel manner, one unit
increase in the percentage of self-assessment exercises parts completed leads to 4.608
units decrease in the logarithm of probabilities.




Regression model outcome

(course-2)

N =234 B Sig Exp(B)
Percentage of interactive material parts studied |-10.177 0.000 0.000
(completed)

0.007 0.009

completed

Table 2: Variables participating into the model significantly

Percentage of self-assessments exercises parts | -4.759

One unit increase in the percentage of interactive material parts studied leads to
10.177 units decrease in the logarithm of probabilities. In parallel manner, one unit
increase in the percentage of parts of self-assessment exercises parts completed leads

to 4.759 units decrease in the logarithm of probabilities.

1/12/2017
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Risk Factors

* The regression analysis outcome for both
courses has proved that the variables that

constitute risk factors of students’ failure for
these courses are:

— Percentage of interactive material parts studied

— Percentage of self-assessment exercises parts
completed




Discriminant Analysis Outcome (course-1)

Prediction Model

Classification Function Coefficients

Classification Results?

strisk
not at risk [at risk
Perc?ntage of interactive material parts 30,331] 19,584
studied (completed)
Percentage of self-assessment exercises 21,187 16,403
parts completed
(Constant) -19,871(-10,194

strisk Predicted Group Total
Membership
not at risk at risk
not at risk 161 26 187
Count .
o at risk 1 15 16
Original .
% not at risk 86,1 13,9 100,0
at risk 6,3 93,8 100,0

a. 86,7% of original grouped cases correctly classified.

Discriminant Functions:

Discriminant Function for students not at risk:

y1=30.331*Percentage of interactive material parts studied+21.187*Percentage of self-assessment
exercises parts completed -19.871

Discriminant Function for students at risk:

y2=19.588*Percentage of interactive material parts studied+16.403*Percentage of self-assessment
exercises parts completed — 10.194



Discriminant Analysis Outcome (course-2)

Prediction Model

Classification Function Coefficients

Classification Results?

strisk
not at risk [at risk
Percentage of interactive material 11.803 0,233
parts studied
Perce_ntage of self-assessment 13.385 3.381
exercises parts completed
(Constant) -5,343-0,788

strisk Predicted Group Total
Membership
not at risk at risk

not at risk 126 24 150
Count .

. at risk 5 79 84

Original .

% not at risk 84,0 16,0 100,d
0 .

at risk 6,0 94,0 100,d

a. 87,6% of original grouped cases correctly classified.

Discriminant Functions:

Discriminant Function for students not at risk:

y1=11.803*Percentage of interactive material parts studied+13.385*Percentage of self-assessment
exercises parts completed — 5.343

Discriminant Function for students at risk:

y2=-0.233*Percentage of interactive material parts studied +3.381*Percentage of self-assessment

exercises parts completed —0.788



Prediction Model Validation

The prediction model of each course was applied to a third course
(N=227 ) in order to be validated in terms of its correct classification

percentage.

In a more explanatory way, the scores of the discriminant functions
were used during the course period (before the final online test).
According to the maximum score of these functions calculated for a
student, students were classified either to the group of those who
were about to pass or to the group of those who were about to fail.

The classification outcome of the model for each student was
compared to the classification after the final test on the base of the
final grade in order to identify liable dissimilarities in the
classification before the final online test (prediction model
classification outcome) and the classification after the final online

test.



Prediction Model Validation

 Thereby, in terms of the previously cited
comparison, the prediction model for each
course was granted with a correct classification
percentage.

* Itis important to highlight that the prediction
model of the course-2 reached a high level of
correct classification percentage (92%).

* The validated prediction model will constitute the
base on which the generation system will be
developed.



Warning System Generation

* Currently, we are working on developing a
specific plugin for building the warning system
based upon the validated prediction model.

JAAN




Risk Control

* When the warning system is developed it will
be put into action to check whether the risk of
students’ failure is controlled or not.



Course Re-Design

* Analyzing the behavior of the two groups of students
(students who are about to fail the course and those who
are about to pass) we will be able to identify the areas of
the course design that call for amendments (Course Re-
Design)

 We have implemented a prototype plugin for this purpose
that provides the ability to display for a particular course
various usage statistics either by user or by group.

— A user-teacher can form well focused statistical reports
regarding different types of learning activities and resources in
specified time periods. The statistics are equipped with suitable
graphics helping further the teacher to monitor the course
progress



. Advanced Logs Plugin

Using this plugin, the user can create in a usable way reports that focus on activities within a certain lesson and depict usage statistics per user or group users, per
type of the learning activity/resource or per section of the course and over a specified time period in an online course.

L1

Select Users

User options

Enter keywords

0 Select whether users will be selected by enrol date or last course access. Also you can manually select users or user groups.

| ® ) Group_1

Users Selection Based on: = Enrol Daie M Select Date: (] Group_2
B[] Group_3

Select Users & ) Group_4
B ] Group_6

B ] GRP_ADM

Show me Overall Stats With Selected Users/Groups v
o Select whether to show overal stats or compare students/groups. Show me Overall Stats With Selected US’E[S.I’G[{)UPS

a Compare Students
Show me Overall Stats With Selected Users/Groups ¥ Compare Groups or Groups/Students

Select Resources/Activities Per Section *

Select Analysis Type |

[ Enter keyrords ]

Show Resources/Activities Per

| General
0 Select whether to show resources & activities per Course Section or per Resource/Activity Type. # ) Evomra 1n - Ewaywyn omyv Minpogopikn D
() Evémra 2n - Asrtoupyia H/Y
® Section (Topic/Weekly) ' Resource/Activity Type () Evomta 3n - Kwédikonoinon & Napdotacn Asdopéviov
Select Resources/Activities Per Section a [ Evétnra 4n - AAyépiBuog & Mpéypappa
) dapdveizg EvotnTag 4 - AlyopBuog & Npdypappa
I ] AkyopiBpog & Npoypappa - MaBnpa Timou SCORM
[ Buteookommpévn fudhegn 4 - H Evvoia Tou AkyopBpou - Mépog 1/5
) Buteookomnpévn fudhegn 4 - AhyopiBpikn Maooa - MEpog 2/5
) Butzookomnpivn dhefn 4 - Anodoon AkyopiBpou - Mépog 3/5 28
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Advanced Logs Plugin

1. User Selection Based on Date

Enrol Date v| SelectDate: ||

|_Last Course Access

Users Selection Based On:

Su Mo Tu We Th Fr Sa

H emhoyr Twv xpnotwy mou Ba
OMOTEAECOUV TO AVTLKELEVO TNG

avaiuong 6edopévwy, duvatal va T nE
TieplopLoTEL BAoEL nuepOUNViag Tou 16| 17| 18| 19| 20| 21| 22
avadEpETal, 1 oTNV hepounvia 23| 24 25| 20| 27| 28
eyypadng oto pabnua, r otnv | 3

nuepopnvio teAevtaiog npdofacng
oto cloTNua.

2. Select Users or Groups

: Ol eAOYEC XpNOTWV

3. Select Analysis Type

Show me Overall Stats With Selected Users/Groups ¥

Select Analysis Type:

ompare Type
Student
| Group/Mixed |

Em)\oyr'] TOU TUTIOU ™mge avd)\uor]q TIou emBupEl urtopsi va
€lvOl CUYKEVTPWTLKA OTOLXELA XproNG yla avaokonnon ™ng
cuvo)\lan 6pacrnplorr]rac oTo uaenua o\ GUVKplTlKO(
otolxela yla xpnoteg | opuadeg, 1 cUVOUOOUO XPNOTWV KoL
opadwy, ava SpaotneLoTNTa,/mOPo TOu HadrpUaTog

4. Selection of Activities / Resources

Show Resources/Activities Per Show Resources/Activities Per

Resource/Activity Type Section (Topic/Weekly) @ Resource/Activity Type

TIou poodEpovray,
{ ma .t Y10l TO OUYKEKPLUEVO
— diAktpo tng
S avadopds, ivau eite
GRP_ADM UE IJ-OV(JJ lJ.EVOl
| rnare xpnoreq elte opadeg

« kristhine ambroci

Xpnotwy, elte

ouVSUAOUOG XPNOTWY
Kall opadwv

) ali amine

xristina anastasopoulou
MADALINA GHEMUT ANCUTA

xristos asko =

Su Me Tu We Th Fr Sa

5. Time Filters

Optionally, Limit Datain Time:

Add DateTime Compare 30

Date From: | 02/01/2015 Date To | Remove

0 Kaeoptcuéq Twv dpactnplotnTwy eite pe Baon tnv
KOLTr]VOpLOT[OLI’]GI'] Twv 5paotnpt0tntwv/nopwv Tiou akoAouBel To
Moodle, eite faon Twv SLAKPLTWV EVOTHTWY TIoU €XEL KaBopioel o
cxs&aotnq TOU paBnpartog



Advanced Logs Plugin

Apaotnplotnta os Baboc xpovou ava pabnaotlakn dpaotnplotnTa/mopo

. . . 1 Date: Until now
Moooota ou MUETOXNG OE Ap(lGTI']plOTl’]TE(;/T[OpOU(; Users Selected: 161
Participation / Time Period J
0 anuary 2015
Files: 394 —— Forums

Activities/Resources Aggregated Results

—— Chats
375 SCORM
Date: Until now s TR
Users Selected: 355 g e —Paues
Aggregated Results g —— Assignments
@ Files < — URLs
SCORM packages —
5357 (32.9%) ® Pages 125 Files
@ Forums —— Folders
8 0 = : : = ——
@ SCORM packages August September October November  December January February ~ March 2015  April 2015 May 2015  June 2015 July 2015
@ Feedback 2014 2014 2014 2014 2014 2015 2015
@ Folders
: . . . . . .
® Assignments Katdotaon odokAripwong SCORM Spaotnplotitwyv Katdaotaon entuyxiwv SCORM Spactnplotitwy
Date: Until now Date: Until now
Users Selected: 355 :
Scorm(s) Completion status ls":;:\(s:)‘.suﬂ::s::::ams
=0 I Completed 240 I passed
10 Test Eapivé 2015 I incompleted W Faied
i , i Completed: 231
EniokéPeilg/sktedéostc SCORM Spaotnplothtwy s .
10 Test Eapivé 2015
Passed 143
Date: Until now
Users Selected: 355 150
Aggregated Results
450 I Launched
N Total Simple
Views 75
400
0
; 10 Test Eapivé 2015 Té”:g;f]“fgﬂ“ foTSS PN 2010, 20 JER BSOS Tend Egéraon 10 Test Eapivo 2015 20 Test Eapvo 2015
350 Launched: 332 kil Epyaommpiou
v
. . , . . .
Katdotaon Baduoloyiwv SCORM Spactnplotitwy Xpovol evaoyoAnon SCORM Spaotnplotntwyv
300 —mn Date: Until now
Dite: Unll 10w Users Selected: 355
Users Selected: 355 Scorm(s) Time Rate (in minutes)
Scom(s) Score Rate
60
250 L I Minimum Score T T"’:e
TeAwd E¢éraon 10 Test Eapio 2015 20 Test Eapwo 2015 - I Average Score M v T
Epyaotpiou L) I Max Score bl
;
5 I
75 : ) kUil © —
20 Test Eapivé 2015
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Conclusions

* Our framework provides a holistic approach to the
problem of redesigning a course taking into
consideration a major factor such as the students’
failure

* We can apply this framework after any course delivery
period to come up with a prediction model for any
course with a view to developing a warning system for
the course.

e Qur initial findings suggest that courses with similar
structures/design show similar risk factors. However,
we need more data to come up with an integrated
proposal.
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