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Analytics for learning and learning processes

Ayodeji Adesina, Derek Molloy

Abstract—Traditional  higher-education  classrooms
lecturers to observe students’ behaviours and resssoto a particular
pedagogy during learning in a way that can infléeacanges to the
pedagogical approach. Within current e-learningtesys it is
difficult to perform continuous analysis of the oots behavioural
tendency, making real-time pedagogical decisiorf§icdit. This
paper presents a Virtual Learning Process Environn{¥LPE)
based on the Business Process Management (BPM)emiad
framework. Within the VLPE, course designers cardehosarious
education pedagogies in the form of learning precesrkflows

using an intuitive flow diagram interface. Thesagtams are used to VLES

visually track the learning progresses of a colodrstudents. This
helps assess the effectiveness of the chosen ppdamoviding the
information required to improve course design. Aecacenario of a
cohort of students is presented and quantitataéstital analysis of
their learning process performance is gathereddisplayed in real-
time using dashboards.

allow

In an asynchronous e-learning environment, where
structured course materials are delivered to online
undergraduate students, Virtual Learning Environisien
(VLEs) such as Moodle, WebCT, Blackboard etc. ptevihe
platform that many third-level online educationse ar
implemented [6]. However, runtime pedagogical atifents
can be difficult to make [7].

In contrast to the classroom environment, behasaiour
learning process is difficult to measure within tbherrent
[8]. More often than not, accounts of competer
desired learning outcomes are often apparent tturkers
during a summative process; and the areas of diifiés faced
by the cohort are often blurred as continuous legrprocess
information in a real-time manner are not availgdBle In fact
according to [8], the basic data provide by VLEsowb
students’ activities are the frequency of loginsitvihistory;

Keywords—Business Process Management, Cohort Analytic§nessage post on the discussion board; etc. Howefer,

Learning Processes, Virtual Learning Environment.

I. INTRODUCTION

lecturers are afforded the necessary learning pgoce
information that could provide the means to obsemvenitor,
track and analyse students’ online learning behasio

N a formal higher education setting for ‘“traditibna continuously, then lecturers’ runtime pedagogigapraaches

classroom” or “online” undergraduate studies (esgdor
distance students), the desired learning outcomegpart of
the broader context of pedagogical reform [1]. Beds,
though a concept, is crucial to learning becausmdtows the
relevance of the process through which knowledge-im
achieved upon the lecturer. The collective meawslue: the
contents to be delivered through the rigorous aislgf the
contents; the students’ needs through a propeysinadf the
entire audience; and, the learning outcomes orctibgs in
form of the goal analysis [2].

In the traditional classroom environment, lecturers
although bound by time constraints — are natugakgdisposed
to a more flexible pedagogy [3]. Lecturers may axymmot
expand on a topic, change learning contents, erngploasa
broader participation in class discussions, adoptheav
formative approach based their pedagogical tendevogt of
the observable students’ activities in the classrothat
influence pedagogical shift are not based on cogniéarning
processes, but behavioural ones - albeit, learisimglated to
both processes [4], [5].
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might be dynamic (i.e. customised assessment, gromp
feedback, and more personalised attention) as defH.
Therefore, it is necessary to devise an analytiwdns within

the online environment, beyond the summative pces
such a way that would allow behavioural learninggesses of
the cohort of students — right from the inceptioh te
teaching and learning process — to be continuouslgitored
and analysed until completion [11], [7]. Such sgstewill be
productive and timesaving for the management oblaoc
learning process by the lecturers [7].

The aim of this paper is to present a BPM-baseshming
system (VLPE) that focuses on learning processes
management through the modelling of a learning gssc
workflow around structured course materials based ao
desired pedagogy. The automated agents associétedhe
BPM technology are employed to perform the learning
process information gathering. Consequently, alhgwfor the
behavioural learning process information of up teesy large
cohort of students to be captured and presenteal learning
process dashboard for continuous monitoring antysisan a
way that could prompt lecturers to intervene eartpugh in
the learning process where and when necessanaridigtical
results of the cohort of students that are presentéhis paper
are made up of ten first-year students selecteédkio part in a
three-week foundation Mathematics course (Mathemati
EE101). Although the cohort of students is madeotipen
students in total, the system analytical dashbozad be
applied to up a very large cohort.
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Il. LEARNING AND LEARNING PROCESS

In many undergraduate education programs, muctsfbas
been on the pedagogy of passing knowledge fronurestto
students. Focus on students’ learning process éesived
lesser recognition [12] and the current VLEs aré exempt
from this conventional pedagogical approach. Thpach of
this approach on learning is often measured agairstt of
learning outcomes and/or students’ overall perforcea
during a summative process. However, the full agipteon of
the pedagogy employed is hard to gauge.

Learning has been defined by numerous researchads,
from academic point of view, they unequivocally drapised
on “knowledge gain” as opposed to information regfation.
More importantly, knowledge is gained through ooerf of a
process or another. Therefore, an insight intoprexess of
learning can advance the online management of ilegioy
both the lecturers and students. Understandingwiigs in
which a student exhibits the characteristics ofriieg
constitute learning theories [13]. Although, leamitheories
have been around long before technology beganfleirce
learning [14], its concept in understanding the plaxity of
learning and learning process are still relevarite Tmost
widely used models of learning theory are behavsour
cognitivism, and constructivism. Evidence in ttterkture has
shown that constructivism learning theory is corifppatwith
the e-learning didactic ethics since it ensurasniég among
learners in a more critical and engaging mannet toald
only spur motivation [15], [16], [17]. Neverthelesan in-
depth knowledge into the complex nature of learnargl
learning process within an e-learning environmerdulbg
require more than the implementation of a singld pathe
learning theories and/or one single pedagogy [18].

The paper argues that since learning is a proedsalanced
account of learning theories (cognitive learningogass,
behavioural learning process and constructive legrn
process) within an online learning environment ésichble if
students’ learning is to be managed. A behaviolgatning
process involves, according to [19], “... a retemtior
remembrance of observed behaviour, reproductioacting,
as like the observed behaviour and motivationat@mues or a
positive reason for adapted behaviour”. The abtlitybserve
students’ learning styles, paths and choices cloeince a
shift in pedagogical approach. The traditional siaem
environments strive in this process. Kesici [20]firted
cognitive learning process as “a planning processdufor
administering cognitive sources, such as attenéind long
term memory, which help the learner reach his/earring
targets.” Observation of cognitive learning strésgvould be
significant in learning process management. Bramgnjizi]

stated that “In the learningased system, a constructiveChuang [24] categorised the engagement of students

learning process is understood as the studentg lzatively
involved in transformative processes driven by feob
solving”. Records on the level of collaborationscagst the
participant (students, lecturers and tutors) durirg
constructive dialogue can also help in the managémé
students’ learning process. Inspired by the benefft BPM
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technology in the enterprise domain, this papesemts an e-
learning system (VLPE) that allows for the managetef
learning process to be the focus of attentionnibedies the
characteristic of the most used learning theorieat tis
discussed above through the modelling/orchestratain
learning process workflows around course matertigctive
pedagogy and learning theories can help students’
development in learning and attention to their leay
characteristics,  behaviours, needs, unigueness,
experiences is essential to the effective managenoén
teaching and learning [22].

and

Ill.  LEARNING PROCESS ANALYTICS

When lecturers use VLEs to create, manage and edeliv
online course materials, students login and dowehltze
course materials. In some cases, lecturers uplaadse
materials periodically in an effort to prevent infaation
overload that may de-motivate students learningariyn case,
whatever the pedagogical approach adopted witrenvitEs,
many questions still remain [23]: How effectivetlige online
course materials? Do they sufficiently meet thedstis’
needs? How can the students’ needs be better sagporo
What extent are the students’ interactions with tloeirse
materials, tutors, lecturers and their peers affeetHow can
the online course materials be improved? Answerthése
guestions would have a profound effective on teaghi
learning and pedagogical reforms.

Since different students browsing and studying shene
online course materials will usually show differdaarning
behaviours according to their personal charactesis4],
deeper analysis on their learning process wouldiired
advance technique beyond the simple upload and ldadn
histories. According to [23], there is a growingeirest in how
the data in an online learning environment can beduto
enhance teaching and learning; hence, the emergérceew
field of learning analytics. The emergence of Ilaagn
analytics to improved teaching and learning is iiegpby the
existence of many analytic tools such as web aicalyt
business intelligence, business activity monitoi(BgM) etc.
These tools have advanced within the commerciagérgphnd
the academic environments are beginning to catchwitip
analytical tools such as academic analytics, actipalytics
and educational data mining [23]. Nevertheless] {itserved
that though the growing need for educational dat@ing for
intelligent report are beginning to gain tractitime access to
this data still falls short of been used to additessning and
teaching.

Understanding the nature of students’ interactioith w
course materials can further enhance learning psoaealysis.
interaction with course materials as follows: (¥Bq8ential:
Students follow the instructed ways of learningm@&times
they jump out the recommended paths, but turn badkem
soon after; (2) Challenging: Students will browsages
related to course summaries and unit tests firstemMthey fail
such tests, they go back to find related detairs®unaterials
and iteratively perform the tests until passed; Bke:
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Students browse the pages randomly without sperifes or 2) Connection objects: This allows flow objects be
sequences, often due to their interest toward rdiffiecourse connected together. 3) Swimlanes: These serve as a
subjects; and (4) Iterative: Students have hyle#@iiing paths mechanism to organise activities and responsisliton a

of those mentioned above, often browsing the samese process diagram. 4) Artifacts: These allow devaigpe bring
webpage iteratively. How these scenarios occusadtifficult some more information into the model/diagram. lis tivay

to observe within the current VLEs as the data be tthe model/diagram becomes more readable [29]. F&hows
interactions with these learning materials is oftermore than a snapshot of the standalone pedagogical modelling
student’s login profile and downloads historiesefiehare not application tool.

sufficient learning activity captured data for lemedrs to Core Set of BPMN Elements

adequately personalise learning needs for thettestis [26].

Consequently, intelligent decisions on the effantizss of the O;']:‘CVB ﬁggje::t‘“g Swimlanes Artifacts

online course materials, pedagogical approach a&miests’ poal Data Objact

learning progressions and performances are difftounake. Fents Sequence Flow D
One of the challenging areas in learning analyaimsording O - ‘ —

to [27] is “scaling the collection and retine use of learner e

analytics by students, instructors, and advisarsprder to fActivities L L Annotations

improve student success”. This challenge is onethaf E] oo e W | Towamotin

motivations for the research and implementation tEfarning- " [“x*“}

ateways

process-focused e-learning system (VLPE). It presica e
mechanism that allows for the analysis of up toeey\arge <> ********* > T !
cohort of students to be made possible within guair S ;
learning environment.

Part of the design and implementation strategieghef Fig. 1 Core set of BPMN elements
VLPE that is presented in this paper is based enuse of T Mathematics -£6101a [T Mathematics 6101 %
BPM automated agents to aggregate the auto-gederate = " O
learning data. Analysis can then be performed tjinca visual * Learning Task Connector %

learning process analytics dashboard. This providastime oo Y
learning process performance details to all theagding & Lomting Fih ki i *\0 ErET

O Action handler Chapter1 - Receive

participants (lecturers, students and tutors) @natinvolved in il ot <B€\ o M B
the entire lifecycle of a learning process. The saiane to: = ‘ |
Support Request

prevent delay in early identification and provisioh much
needed support for the students until the endetémester or
during a major summative stage; capture feedbamk fthe

cohort satisfactory and competent level of achiexaisy and,
adapt runtime pedagogy based on learning process
performances.

IV. PEDAGOGICAL MODELLING IN BUSINESSPROCESS Fig. 2 Pedagogical modeliing tool based on BPMtetties
MANAGEMENT (BPM) TooL Using the modelling tool shown in Fig. 2, coursaigeers
With pedagogy at the heart of our VLPE implementta can model various education pedagogies in the fofm
pedagogical modelling tool that is based on BPMtetogies |earing process workflows using intuitive flow grams
has been designed and developed. One of the bagkitothe  g5sociated with the BPMN elements. The modellecagegly

successful implementation of this tool is the atwptof, -an then be deployed unto the VLPE (web-based BPM e
among many others, a BPM technology called Busine@aming system). A sampled designed learningge®¢that is
Process Management Notation (BPMN). designed around a Mathematics module course (Mathesn

BPMN is the core driving force or promoter of BPMis &  EE101) based on a non-linear pedagogical struésusown
standardised notation for modelling business psE®sISing iy Fig. 3.

graphic symbols in the workflow system. BPMN was
developed by the Business Process Managementtiirétia
(BPMI) to allow business users to understand gigbhi
representation of the development of their busimpeesesses
[28]. BPMN elements are made up of simple intuitfley
diagrams that use a small set of graphical elemdtts 1
shows the core sets of BPMN elements, which fab iiour
categories: 1) Flow objects: These include evengs $tart,
end and intermediate events) activity (i.e. tagks]) gateway
(i.e. a diamond shape and will determine differéetisions).
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The same diagrams shown in Fig. 3 can be instadtiby
as many as possible students that are enrollethéomodule,
with each instantiation representing the learnimecess of an
individual student. Consequently, all instances lsarused to
visually track the learning processes and progoessiof a
cohort of students as they learn through the connaterials.
Furthermore, the ability to visually track thesearking
processes would allow for the effectiveness of adgpted
pedagogy to be re-assessed with the potential frowve
course design based on the analytical results.oVeearching
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benefit of using BPM technologies is the volume of
guantitative learning process data that can be-genterated
during the process of learning. These data carapried and
processed for the Key Performance Indicators (KRig)lysis
on the cohort learning processes. KPIs are quéwétaor
qualitative measurements and evaluations of thecefieness,
efficiency and quality of a business process, whéftect the
overall process success factors or success of @cyar
activity within the entire process and addresspidormance
of the business process [30]. Within the desigreaining
process in Figure 3, the non-linear pedagogicaraggh is
such that the KPIs are measured against the ssident
successful learning outcomes through the formaireeess of
assessing their competencies on every chapteitjositrate;
progression rate; mathematical problem solving Isskil
frequency of supports; feedback; and, completida. ré/hile
these KPIs are applicable to the modelled pedagbgywn in
Fig. 3, they may or may not apply to a differendggogical
construct. In other words, KPIs measurements apertent
of the pedagogical choice by the lecturer. Thisepgpesents
the analytical results of the learning processeth@fcohort of
students who were enrolled in a Mathematics-EE16dute.
The results are based on three weeks of analysigiich the
cohort learning progressions and performances wirsely
monitored within a cohort analytics dashboard.

V.COHORTANALYTICS DASHBOARD: ANALYTICAL RESULTS
FORLEARNING PROCESS ONVIATHEMATICS-EE101MODULE

In this section, the analytical results of the héag process
of the cohort of students (10 students in totad) piresented.
Within the VLPE system, there are several feat(lesrning
process interfaces) that are designed specificily the
management of learning processes. However, foptinpose
of the analytical results that are presented is Hgction, 2
key-features are highlighted — Learning Processriate and
Cohort Analytics Dashboard.

A. Learning Process Interface (LPI)

The LPI shown in Fig. 4 is the demonstration aresy
process workspace that contains learning objeats@ois for
accessing heterogeneous learning resources (i.@gl&o
YouTube, Dictionary Services etc.). The LPI is &adale to all
the e-learning participants that have been preaddfiand
assigned a role within the learning process orcagsh. Once
the learning process on any course is instantiatedsse
contents are systematically displayed as a tasKiles "read
this topic", "answer that question”, "validate a&sseent”,
"approve or reject progression” etc.) and intecactvith the
learning objects by the e-learning participants tae place
within the LPI. Therefore, course materials or ihéag objects
are not made readily available for immediate dowadlo
Instead, learning objects are an integral parthef learning
process workflow designed shown in Fig. 3; learnagects
are embedded into the process as a task list. @thds to go
through each part of the learning activities witttie process
as shown in Fig. 4. This way the student’s digledrning
footprints can be tracked and monitored. Downlohdonirse
material is automatically made available to studeht has
gone through the lifecycle of a learning process.

1SN1:0000000091950263



Open Science Index, Educational and Pedagogical Sciences Vol:6, No:5, 2012 publications.waset.org/6466.pdf

World Academy of Science, Engineering and Technology
International Journal of Educational and Pedagogical Sciences
Vol:6, No:5, 2012

(3 Tﬁ Virtual Learning Process Environment
Ty Facuity of Enginsering and Computing
Welcome: WU | Role: Student. | (Sign out)

Mavigation Homa Learning Task List [

~ Leaming Process s @Pﬂm )

mm" et I 4 Leaming Task List -
H‘"""" gooes I List of Assigned Learning Tasks

8 Leaning Processes Dashboars|
mlroeeu Executors I
Fviee sysiom |

Hame Description Process Nams Process Instance Task Owner Role Deadine

Malhematics - 134 Kelly EE101-Student L]

Learning Process Interface > Matheiiatics - EE101 > Chapter [2]

- E Supplemantary Rasource Tools
Topics v E-Supplementary Menus
1) nih or general tarm
) Arithmetic Sequence
‘Geometric Sequence
) Fibonacci Sequence
5) Finite
6) Infinile Sequence
How would you rate this material overall? Wht next of action would you like to take?
® Tutor's Help
Very Somewhatil | Neiher saisiied ot | MSomenhal Vel Wnat is really en arithmetic sequence?
dissatisfied | dissatisfied dissatisfied satisfied safis

@ ® @
- - - £ Proceed to next leaming task _

Fig. 4 VLPE Learning process interfagieowing student accessing chapter 2 which correfspunthe moclled part of the learning process

w ﬁ w Virtual Learning Process Environment
@ Faculty of Engineering and Computing
Welcome DEEEE Role: Lecturer.  (Sign out)
Navigation Home Learning Process Summary Board [
* Learning Process management .Flev S ot
Task List

m I hd &Leaming Process Dashboard (Cohort of )

m“"—’ Process I Learning Frocess hstance (Module Name) Humber of Students Cohort Module Code

mms Dlslmuml 1 e Mathematics - EE101 10 EE @

% Leamning Process Executors ||
(v system L

i &Leamlng Process Dashboard Summary (Individual Student)

[ +] Learning Process instance Name Started By Started Date Ended Date Definibon Versio
1 128 |y wathematics - EE101 07 December 2011 1533:43
129 [y wathematics - EE101 07 December 2011 1701:42
130 [y wathematics - EE101 07 December 2011 19.19:38
13 ﬂiua:npmm-eem 08 December 2011 1427:50
132 [y wathematics - EE101 08 December 2011 153236
133 [l wathematics - EE101 09 December 2011 1237:05
134 [y wathematics - EE101 09 December 2011 153312
135 fiflly Matnematics - 101 09 December 2011 1856:29
136 [l Mathzmatics - EE101 12 December 2011 0903:41
10 137 [y watnematics - EE101 12 December 2011 133453

W W - M i R W R

0000000000

Fig. 5Summary panel of VLPE learning process dashboard

Faculty of Enginssing and Computing

‘n Virtual Leaming Process Environment ]

Welcorme M | Role: Lecturer. |{Sign out)

Navigetion T | Wi e Sy e YW || Lamraig Proans Naahboard Cobort €1
 Laarning Process managament Fe ~ = Primt 1
* ||
Task List
idCeermio $  Chaoter [3] - Assessment - 4
&, stant Loarning Process | | 3 Chapter [3] ____,_,——""./
. Learning Processes Dasnboaral | E Chapter [2] - Aomssemnt
5 é___-—-——"—-—
FLearning Process Executors. I s et B[Sl /____*—____—'?-"
Chapter (1] - Assescmant 4
[TiwLPE system W =
Chagter 1] [ --—~‘=-—/ e

—| Learning Task Progression [LTF} Level Gauge @) 7% | - Learning Patns of Learning Proces Instance Graphs ©)[7]%
rrocess instarce rrocess smstance
Learning Tasks Learning Tasks Learning Tasks E for "~ Crapae for.
Progressivn Progression Gange | - T
for for t
D (EE101-Student) | ~ -
- Chapter [1] .l hapter [1]
o Do - -©
t t
5 ) a4 = Expand Expand
Process Instance ' Process Instamce
~ Number of Atternpts on Chapters Chart o7 X Jrm———— for.
e 1] = + t
& . H (EE101-Student) ] (EE101-Student) ]
1 e Chapter [1 -— Chapter [1]
= | Pl ) sl P 3

Fig. 6 Cohort Learning Process Dashboard (CLPD)
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B. Cohort Analytics Dashboard (CAD)

What cannot be measured cantimei be improved, nc
managed Therefore, measuring the cohorts of stud
learning processes in a reaite manner provides the moni-
ability, manageability and improvability of studshtearning
experiences through evaluation and intervention the
lecturer and/or tutors wheend when necessary, based on
monitored data as students learn through courseriak The
capturing, monitoringand measuring «the cohort learning
processes lifecyclén a transparent manner would requir
learning process dashboard. Within the 'E, Cohort
Analytics Dashboard (CAD) was implemented to dd jhat.
CAD is the marriage between data mining for leag
activities and learning processtelligence gatherir. The
major benefit of CAD is that provides reetime alerts based

on statistal metrics when learning press are in need of

intervention and lecturers and/tutors can analysedetec in
real-time the: rate or lack of progressis; learning
performances;frequency of supportslive feedbacks and
completion rate.

There are two sections to the CAdd the summary pan
to the CAD sections is shown in Fig. The first section,
shown in Fig. 6, is the aggregat@dhort Learning Process
Dashboard (CLPD) which provides the analytical means
view the entire cohortlearning process. CLPD is the
analytical tool of interest in the papdihe second section is
the Individual Learning Process Dashboard which provides
the analytical means to drill into an individualugent's
learning process.

For effective analysis of cohort learniprocesses, CLPD is
made up of several analytical compon: Learning Task
Progression Chart.earning Task Progression Level Gau
Learning Process Instance Graph for Learning PNumber
of Request for Tutor's Suppo@hart; Number of Request f
Lecturer's SupporChart; Number of Attempts On Chapt
Chart; Number of Attempts On Assessments C and

Student’s Satisfaction Level Chartaéh ofthese components

provides different statistical argtaphica information on how
the cohort learning pgyessions and performanccan be
intuitively comprehened by the lecturers and/or tut. The
analysis can be performed ahy stage of an instantiat
learning process. For exampthijs paper presents two sets
analytical results collected using th& RD shown in Fig. ¢

The first set is based on tkehort learning procees into the
second week of starting the three-wemkine Méehematics-
EE101 course. e second set is based cohort learning
processes into the third weéke normal course duration)

the cohort learning processédthough, while the lecturer ce
set the course duration with the VLPE, and the tsbourse
presented in this paper is $et a duration of three weeks wi
24/7 access to the online courteere is the option for stude
who has not completed the learning process to researning
as normal. However, thesecond set of learning proce
analyses that igpresented in this paper accounts for

students’ learning processes and performs within the
normal course duration — three weeks.
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1. Analytical results based on the cohort learning processes

into the second week of starting the online Mathematics-
EE101 course

Analysis on thecohort learningexperience, progressions

and performances were @pged onthe CLPD components
and charts are as follow:

Learning Task Progressicn Gurve

Learning Task Frogression Chart For Cohort of Mathematics - EE101 Students
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Fig. 7CohortLearning Task Progression Ct in week 2
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Based on the redime monitored learning information «
the CLPD, the following observationand analyses were
made: Fig.7 indicates that majority of the studs were
struggling to get through the first chapter and aBsessmen
that follow. Fig. 8 givesan accurate account of the level
advancement each student was making on the ertirese
material.Some had covered 60% of the material, few had
cover30% and only one student had actually cover : Fig.
9 shows that the tutor received much request fpped from
the cohort. Conversely, just 2 requefstis supportwere made
directly to the lecturer as shown in Fig0. The number of
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times the studest had to read through the chaptwas
captured in Fig. 11 andig. 12 shows the number of times
student hd to attempt the assessments follow each of the
chapter.Fig. 13 confirms the percentage of support giver
the lecturer and tutathus fa. Fig. 14 presents the students’
satisfaction level with each of the chaj, prompting a real-
time feedback on the effectiveness of each learmibgct
structure to the lecturer.

The analyses were conducted on a continuous bamsk
interventions were madehere and when neec accordingly
since the cohort digital learning footprints wereeeh
monitored live. This mimics and provida similar experience
that would normally be experience in the classreefting:.

2. Analytical results based on the cohort learning processes
at the end of the three weeks of the normal course duration of
the online Mathematics-EE101 course

To be conclusive on the effect of the pedagogipar@ach
and course design structure, it was important teepke the
overall learning processed the end for the cohort learni
experiencesThis way the course coordinator/lecturer ce-
assess, revaluate the entire cohort performances witt
view to reform the modelled pedagogy if need At the end
of the three weeks of theormal course duration the online
MathematicsEE101 module, analyses were conducted b
on the monitored learning information shoin the Fig 15 to
Fig. 21.

Learning Task Progression Chart For Cohort of Mathematics - EE101 Students

o NI+ -+ QNI - SN - M

Fig. 15Complete cohort Learning Task Progression (

Basedon the observed learning information on the CL
upon three weelkcompletion of the learning processthe
following analyses were conclud: 70% of the cohort
completed the entire learning process lifecycFig. 15
indicates thatchapter 1 was the modifficult chapter even
though it happens to be the less difficult topitisis suggest
that chapter 1 will need to be revamped in thertut&ig. 6
provides a example of how each student’s learning styles
paths can be differentThe resources, suorts sought,
repetitions made and most popular paths takeia student
can inform on the student’s learning behavi Fig. 17 shows
the overall number of support reqts received by the tutor.
Judging by the amount of reque, course material will either
need to be overhauledr numbe of tutors will need to be
increase in future so &8 accommodate deman Although it
is the system (VLPE) that automaticaalert lecturer when
progression is anemic or stalled, Fi8 shows that overall the
lecturer had had to makesignificant interventions where
needed — the last chapterparticula.
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Fig. 19 shows that many students were indeed going
and forth on different chapters before they wetisfed. This
corroborate®ne of the categories nature nteraction alluded
to by [24] —the challenging categc that is discussed in
section 3 aboveThe formative approach employed in
modelled pedagogy is based on providing quick ¢
assessments t@agge students’ learning. Fig. show how the
studentdair through the number of times students haveat
the assessments before progression was alloChapter 1
proved more challenging based on performs. Fig. 21
would be even more of interest to the lecturerhis gives ¢
direct feedback on how stants view the course materials ¢
their satisfaction levels.
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Opinion on each chapter across the board diffevselver, [2]
there were few “very satisfactions” on chapter IhisT
confirms the initial analysis made on Fig. 15 —tttlaapter 1 |3
would need to be restructured and/or improved.

VI. CONCLUSION 141

E-learning is here to stay. If the value of leagnin online [5]
environments must be gauged or discerned, thentemon
administration and management are not enough. Ti&
administration and management of learning processegd
need to part of e-learning formulations as this banjust as
important as learning itself.

In this paper, we have presented a system (VLPE) tH8l
accounts for the management and analysis of thenitep
process. What the students do and how they navibedegh [9]
course materials is determined and quantitativeisttal
analyses are presented.

—
~
—

Within the VLPE system, monitor-ability, manageiil (o]
and improvability are enabled using the Cohort bhesy [11]
Process Dashboard. Typical functions that aid legrmand
learning process are also enabled. These functiwsiade: 1)
assessment delivery; evaluation and analyses obrtasf
students’ performances; record keeping on the t¢gitogress [13]
and statistical report about performances andféeelback on
students’ satisfactory levels. The VLPE captureessd forms
of learning activites conducted by all the e-léagn [14]
participants i.e. when a student navigates awaw faocourse
material and sought a different path within theteys as [15]
monitored in Fig. 16 (a) and (b). If a pedagogiapproach
within the modelled learning processes is ideiftarough [16]

the KPIs and marked for improvement through thenieg
process analysis, a new pedagogical approach care-be

modelled around the existing leaning process wovkfor as (17]
micro sub-processes that can be integrated intoekising
workflow. Either way, existing learning process Witow can  [18]
serve as a template that can subsequently be imgrogon
with time based on analytical results on its effestess. [19]
Consequently, a very basic modelled learning poaEm
potentially grow to a very complicated (intelligeantd rich in
pedagogy) large grid of learning activities, stylesultiple |5

paths and outcomes. The drawback and disadvanfagaro
BPM approach lies in its complexity. However, as thpen

d [21]
source BPM frameworks, on which we rely, are only

beginning to gain traction we expect the level ofnplexity [22]
will reduce over time through the addition of massistive
and visual design tools. The VLPE system is a pyp® 23]
demonstrator of the concepts presented in this rpdpés
likely that for commercial or open-source deploytribiat this
approach would be integrated into a current VLEchsas (24]
Moodle; however, this would require a significaafactoring
of the Moodle system.
[25]
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