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Introduction

» MOOCs; 81+ million learners, 9400+ courses, 800 + universities/

Institutions
» Most critical challenge: Learners’ retention

» Learners leave behavioral traces behind, stored in voluminous

system logs; an asset !

» Log-based behavioral modeling in educational domain
> Intelligent Tutoring System (ITS)
» Learning Management System (LMS)
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Introduction

» “Academic success”’ in MOOCs?

» Partly hidden in learners’ journeys through their respective learning

activities, and in interactions with a variety of learning resources

» Processual, and guided by learners’ intentions

» Comprehensive log data exploration is needed to understand

learners’ behavioral patterns and their temporal learning choices
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Introduction

» Initial exploratory analysis: Three distinct clicking patterns
» Markers, Partial-Markers, and Non-Markers

» Markers represented learners who marked all their activities as

completed
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Theoretical Framework

» The Open University Learning Design Initiative (OULDI)

» Categorizes all learning tasks into seven learning activity types;
» Assimilative,
» Finding information,
» Communication,
» Productive,
> Interactive,
» Adaptive,
» Assessment

» A well-articulated abstraction of all learning activities
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Research Aim (s)
» To understand how learners perform in Massive Open Online Courses
(MOOCs)?
* Whether the performance varies with the MOOC design (or discipline)?

» What are the temporal dynamics?
* Progression

* Engagement-duration
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Research Question

» RQ1. In terms of activity access frequency, and activity learning time,
how and to what extent does participatory behavior vary with the

learning design in the four MOOCs?

» RQ2. How and to what extent do access frequencies and temporal
learning paths differ between Markers, Partial-Markers, and Non-
Markers in the four MOOCs?
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Data Selection
Table 1. Four MOOC:s description
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Partial- Non-

Course Discipline Total Learners  Markers Markers Markers

MOOC 1 Na‘ture & Environment and 2086 449 237 205
Science, Eng. & Math

Tech & Coding and Business

MOOC2 U coment 981 114 426 441
MOOC 3 Business & Management 1927 291 805 831
MOOC4 ~ anguages & Cultures and 11763 843 6390 4530

Study Skills

Methods

» Educational Process Mining (EPM)
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Results

Table 2. Relative frequency of access and median duration

Activity Distribution Activities Accessed
MOOCI Article = 44 (64.70%) Activity | A Frequency | Relative frequency | Median duration
Discussion=12 (17.65%) Assimilative_Article 27,349 6471% I 2mins, 1sec |
. Communication_Discuss 7,323 17.33% [l 1 min, 33 secs |l
— 0 - " '
Video=8(11.76%) Assimilative_Video 5731 13.56% i 2 mins, 36 secs Il
Quiz=3(4.41%) Assessment_Quiz 1796 4.25% | 3mins, 12 secs |
11 L ins,
Test= 1(1.5%) Assessment_Test 63 0.15% | 23 mins, 38 secs [N
MOOC2 Article = 52 (52.52%) Activity | & Frequency | Relative frequency | Median duration |
Video = 24 (26.09%) Assimilative_Article 8272 554 % M 1min, 30secs [l
. . o Assimilative_Video 4409 29539% N 2 mins, 1 sec [
Discussion = 7 (7.61%) Communication_Discuss 1313 879% i 53secs M
Quiz = 5 (5.43%) Assessment_Quiz 829 555% |l 2 mins, 41 secs [N
Assessment_Test 109 0.73% | 8 mins, 51 secs
Test =4 (4.35%)
1 = 0
MOOC3 A{mle 46 (54.12%) Activity | A Frequency| Relative frequency | Median duration [
Video = 18 (21.18%) Assimilative_Article 15,055 50.34% MM 1 min, O secs [
; = 200 Assimilative_Video 8,291 27.72% I 2 mins
DIS.CUSSIOI‘I. l::; (15.29%) Communication_Discuss 5172 17.29% 46 secs I
Quiz = 3 (3.53%) Assessment_Quiz 975 3.26% | 1 min, 3 secs [
= 0 Assimilative_Audio 311 1.04% | 38 secs
TeSt_ 4(4.70%) Assessment_Test 105 0.359% | 3 mins, 36 secs
Audio =1 (1.18%)
MOOC4 Article =41 (38.32%)
Video = 24 (22.42% Activity | & Frequency | Relative frequency | Median duration |
. . £ ) N Assimilative_Video 64,408 36.32% I 2 mins, 29 secs
Discussion = 16 (14.95%) Assimilative_Aticle 54471 3072% WM 1min, 21 secs Il
Audio = 3 (2.8%) Communication_Discuss 30,622 17.27% M 1 min, 14 secs [
i7 = 13 (12.15% Assessment_Quiz 22377 1262% 3 mins, 24 secs N
Quiz (12.15%) Assimilative_Audio 3223 1.82% | 1 min, 57 secs [
Test =6 (5.61%) Productive_Assignment 728 041% 0 millis |
. Assimilative_Review 636 0.36% 0 millis |
= 0 Ll
Assignment = 1 (0.93%) Adaptive_Reflection 618 0.35% 7 secs |
Review = 1 (0.93%) Assessment_Test 260 0.15% 6 mins, 54 secs NI
Reflection = 1 (0.93%)

The Open
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Table 3. Frequency of access for all three categories. -5

MOOC Learning Activities Accessed
MOOC1 Markers
Article = 44 (64.70%) ¥ value | Frequency | Relaliee fequency
. co o ancie 13,883  65.42 v |
Discussion =12 (17.65%) aiscussion 3806 17.94% [
Quiz=3(4.41%) vz 965 455% I
test 41 02% |
Test= 1(1.5%) video 2523 1189 % I
H — o N
Video=8(11.76%) Partial-Markers
¥ Vs ‘iu.;mnq ‘Fulamc:1¢...qru:|
ance 12,354 &5 79 |
BSOS SHN azer s N
e 780 415% N
st 17 o9 %
wiso 2341 1247w N
Non-Markers
¥ Valus | F regqusncy Halative Maquendy
article (SyFfoer¥ |
dincunsion 230 1010 %
quiz 51 220% N
wadeo 067 3.6 o |
MOOC2 Markers
Article = 52 (52.52%) ¥ vakse  Frequency | Relatws Requency
. . - arbce 2937 57 aa |
Discussion = 7 (7.61%) NECUS 50N 34 0% I
17 = 0 Quc 225 s77s DN
Quiz = 5 (5.43%) — —~ Tty
Test = 4 (4.35%) noe0 139 2677 I
Video = 24 (26.09% ;
( o) Partial-Markers
LT T Fieguency | Heiative Buguenc)
e r.eresry |
U 400 0 4 IS
o #7  s2s
test 2 oxwl
wes 23me 274
Non-Markers
¥ Value .}rwuuunu IHOI]II-.I‘IlqunIIC‘
articly 508 30 72 % [
BCUBBION 0 542w N
Uiz ar 29% IR

Wdeo 002 S19% —
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3 cases (D.23%)

started at 14.09.2017 17:19:40 by 1
completed after 2 mins, 43 secs
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Wariants (524} Cases (7)
Iil 9d7720a4-be10-4ab9-a604-6a11bealfelc
% “Wariant 25 > 9d7720ad-be10-dahs- Case with 4 events
7 cases (D.55%) a
e “ariant 26 A7 45d79f-382h-4a8a-
Wi 7 cases (0.55%) > . 1 4 events > EEEnS 4
. 97137 d-aa3c-4836 Start 14.09.2017 17:04.26
7 e T >
) Duration 17 mins, 57 secs
& “ariant 28 > l.l S5bB3debe-9ddl-debe >
B cases (D.47 %) 4 events Active fime 94 15 %
. “ariant 29 carfad7c-9721-4910-
LIl >l ST > U oapn RETE
1 “ariant 30 057331h8-a5h2-4426
% & cases (0.47 %) > ] 4 events >
1.2 article
% “Wariant 31_ > I-I 2cB53c22-e311-4934- > started at14.09.2017 17:04:26 by 1
@ cases (0.47 %) 4 events
completed after 5 mins, 21 secs
% “Wariant 32 >
5 cases (0.39%) 4 secs
v
% Wariant 33 >
5 cases (0.39%) 1.3 article
. variant 34 N started at 14.08.2017 17:08:51 by 1
E 4 cases (0.31%) completed after 1 min, 27 secs
% “Wariant 35 > 2 secs
4 cases (0.31%) -
e “Wariant 36 :
% 4 cases (0.31%) > 1 enisls
. _ started at14.09.2017 17:11:20 by 1
% ;/arlant.US.fS% > completed after 7 mins, 23 secs
cases (0.23%)
™ “ariant 38 > ST S
3 cases (0.23%) v
W “ariant 39 ﬁ 1.5 article
% “ariant 40 >

3 cases (0.23%)

% “Wariant 41 s

3 cases (D.23%)

& “ariant 42 >

3 cases (D.23%)

List of the 524 types of learning sessions obtained from the log. The type 27 shows 4 end-to-end interactions
(events), with the time associated with the duration of the session (variant 27: learning path of a subgroup of
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Table 4. Top Variants (Large subgroups following a learning
trajectory).
M | Category Cases in top Events First Last Activity
O Variants Activity
o
C
M | Markers 147 (32.7%) 67 1.1 Video 4.18 Article
O (missed 4.16)
O 43 (9.7%) 16 1.1 Video 1.16 Article
C
! 27 (6.0%) 1 1.1 Video 1.1 Video
Partial- 70 (8.4%) 2 1.1 Video 1.2 Article
Markers 40 (4.8%) 3 1.1 Video 1.3 Article
29 (3.5%) 4 1.1 Video 1.4 Article
Non- 543 (67.5%) 1 1.1 Video 1.1 Video
Markers 68 (8.5%) 2 1.1 Video 1.2 Article
18 (2.2%) 3 1.1 Video 1.3 Article
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> Learners remained more interested in video based Assimilative

activities but not in article based assimilative activities

» Duration of interest: median learning time

» Reading-based assimilative activities: Ranged between 1 minute 9

seconds to 2 minutes 1 second

» Communication Activities: Ranged between 46 seconds to 1

minute 33 seconds

Mapping Divergence and Similarities in MOOC Learning Paths 31/05/2023
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> If the analyses were performed without first grouping learners into
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respective categories, the findings would have remained strongly biased

towards the majority group

» In this case, the majority group is Non-Markers making up to between
38.5% (MOOC 4) and 45% (MOOC 2) of overall learners’ population

» Top variant in Markers; Learners completed almost all activities

» QOverall, the top three variants in Markers category comprised of ‘Auditing’
or ‘Completing’ learners, also referred to as either ‘strong starters’, or

‘keen completers’ in other MOOC literature

» Top variant in Non-Markers; accessed only first activity, never resumed

their learning, i.e., ‘Samplers’ (visiting first few activities only)

Mapping Divergence and Similarities in MOOC Learning Paths 31/05/2023
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General Conclusion

Fall in love with the process, and the results will follow.

[Eric Thomas]

Mapping Divergence and Similarities in MOOC Learning Paths 31/05/2023



® nt LEVERHULME
let TRUST

The Open
University

Implications / Future Work

« Using Process Mining in combination with other analytics
techniques, such as

* manual or automated clustering during preprocessing, (to
produces context-aware behavioral models)

« Clustering, natural grouping in data
« Ultilize not only the log data but also other contextual or interaction
information, typically not captured in event log data; such as
 |earners’ demographics,
 discussion text or
* |earning outcomes

Mapping Divergence and Similarities in MOOC Learning Paths 31/05/2023
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Thank You
Q/A

Suggestions

Saman Rizvi *
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