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Abstract—Massive Open Online Courses (MOOCs) have
been a subject of research since 2012, especially in the context
of professional development and workplace learning due to
their flexible schedule and format, which is a prerequisite for
on the job learning. But MOOCs often do not fulfill the
promise of flexible learning as it is only possible to achieve a
certificate during the course runtime. An unpredictable
workload and thus a lack of time often results in not showing
up to a course or dropping out during the course runtime.
Therefore, some platform content remains accessible even
after the course runtime in self-paced mode. These courses
differ from live courses as participants still can access all of
the content and the discussion forum in read-only mode, but
are not able to take the graded assignments and exams which
are a prerequisite to achieving a certificate at the end of a
course. Even though it is only possible by paying a fee to earn
a graded certificate for these self-paced courses, we identified
a high share of additional enrollments after the course end
that suggests there is still interest from participants.
Nevertheless, learning behavior in self-paced courses has not
been a major subject of research, yet. This work contributes
to closing this research gap by exploring the learner behavior
in self-paced courses. The results show tendencies of more
time-efficiency and engagement of self-paced learners under
certain conditions and pave the way for further research and
practical applications.

Index Terms—MOOC:s, Self-Paced, Learning Behavior.

I. INTRODUCTION

Massive Open Online Courses (MOOCs) have been
around for almost a decade. Over time, the original
premises of democratizing education through this scalable
and open e-learning format [1] changed towards a cost-
effective measure for professional learning and
development in and beyond organizations [2]. It was shown
early on that the format mainly attracted professionals [3]
and proved to be most effective when providing job or
career-relevant knowledge and skills [4, 5]. The format and
its disadvantages, i.e., participants not showing up during
the course runtime, dropouts resulting in low completion
rates, deviating quality of the overall course content and the
instructional design [6, 7], as well as its advantages, i.e.,
providing the flexibility of consumption in addition to a
social and interactive environment [8], have already been
broadly discussed in recent publications and over the last
years. This research, however, was mainly limited to
different aspects tied to the runtime of a MOOC. In fact, the
catalog of archived or self-paced courses has been
continuously growing in the past few years, with
ClassCentral, one of the biggest MOOC aggregator
platforms, listing more than 13.5 thousand courses in 2019
[9]. A certain portion of this still relevant and stable

knowledge remains available, yet untapped. As a result,
new business models from major online course providers
offering subscription-based course flat rates to their users,
e.g., CourseraPlus, were recently developed [10].

The same applies to the context of MOOCs for
professional development and workplace learning.
Business MOOC platforms have to deal with the same
phenomenon: a growing course catalog with to this day
relevant knowledge and with professionals as a target
audience. Professionals are interested in the content itself,
even after a course has ended, as it is relevant to their job
performance and therefore not necessarily interested in
receiving a certificate. As this target audience has to deal
with a tight business schedule and a high workload, which
oftentimes conflicts with the weekly schedule of a MOOC,
the consumption of content in self-paced mode becomes
even more relevant. This is confirmed by a share of over
30% of enrollments in self-paced courses, at least on
Enterprise MOOC platforms like openSAP [11]. Even
though some argue that MOOCs offered in self-paced mode
are less effective, as students will only consume parts of the
content, but not complete a course as a whole [12], there is
little known about the behavior and activity of students in
self-paced courses compared to those taking the course
during its official runtime.

Due to the lack of existing research in this field and the
relevance of the topic for professional learning, this paper
will examine the following research question by analyzing
courses from the Enterprise and Corporate MOOC platform
openSAP, which is described in more detail in the section
below: How does the learning behavior differ between
students in MOOCs who participate during the course and
afterward in self-paced mode?

Therefore, the paper is structured as follows: Section II
introduces the background and scope of the investigated
MOOC platform before Section III describes the study
design, data set and the methods used for the analysis.
Afterward, Section IV presents the study results. At last,
Section V concludes the paper.

II. THE OPENSAP UNIVERSITY

The openSAP learning platform (available at
open.sap.com) was established in 2013, in the course of
SAP’s strategy to digitize parts of its education business
and the increasing demand to provide partners, customers
and prospects knowledge about new business innovations
and product releases in a contemporary and timely manner
[13]. The main delivery format is online courses based on
the xMOOC principles, scalable to serve a larger audience,
open to everyone, providing videos, quizzes, and tools for
interaction in a digital classroom over a fixed period. The
main topics covered in these courses are either technology
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and software, business, design or corporate social
responsibility related. The technical infrastructure is based
on the HPI MOOC platform developed at the Hasso
Plattner Institute in Potsdam, Germany. At the beginning of
2020, the award-winning platform counts more than 900
thousand registrations, with a share of about 85% having a
professional background, from over 200 countries with
more than four million enrollments in around 180 different
courses. In 2019, openSAP Podcasts and Microlearning
have been added as an additional format to complement the
existing MOOCs on openSAP.

A. Enterprise and Corporate MOOCs

The term Enterprise and Corporate MOOC originated
with the founder of openSAP, Clemens Link, in 2014 and
describes the two main delivery formats. Corporate
MOOCs are mostly limited to employees and are only
available within an organization with custom-built inhouse
content, whereas Enterprise MOOCs are an extension of
this concept, opening relevant corporate knowledge to
external stakeholders, e.g., customers and partners [14].

Regarding their design, the courses follow the classical
xMOOC structure. Every course has a fixed start and end
date with a registration period of several weeks in advance.
After a course has started, new content is released on a
weekly basis, containing several video elements of
approximately 15 minutes in length. Each video segment is
followed by a short ungraded self-test with multiple choice
and multiple answer questions to reflect on the content. In
some cases, this content is complemented by additional
hands-on exercises. Moreover, each course has a dedicated
discussion forum available, to allow participants to interact
with their fellow students and to ask the content experts,
who are also active in the forum during the course runtime,
questions. A set of collaborative tools is provided in so-
called Collab Spaces, which allow dedicated breakout
sessions or collaboration in smaller groups. At the end of
each week, a graded assignment containing ten questions
about the respective content enables participants to collect
points for a certificate of achievement to document their
learning performance. The average learning effort per week
is four to six hours. A course concludes with a final exam
containing additional questions, covering all the course
contents and thereby counting 50% of the highest attainable
score. Participants can finish the course with two kinds of
certificates. They will receive a so-called Confirmation of
Participation (CoP) by accessing at least 50% of the overall
course content. In addition, the participants will obtain a
Record of Achievement (RoA) by collecting at least 50%
of the overall points available in the
weekly assignments and the final
exam.
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redeeming an openSAP Reactivation Code Option to
receive a Record of Achievement even after the official run
time of the course has ended.

B. Usage Statistics for Self-Paced Courses

In early 2020, the overall catalog on openSAP listed
more than 180 courses, which are all available in self-paced
mode. In the first quarter of 2020, the share of new
enrollments for self-paced courses on the platform was
38.6%. This indicates that even though courses ended and
switched to self-paced mode, the content remains relevant
for a notable number of users. Therefore, we have selected
six representative courses from the openSAP platform,
which differ in their scope of content, to allow a more
detailed analysis. The study design, i.e., the evaluated
courses, the utilized platform data, and the methodology
used to analyze the data is described in the next section.

III. StUDY DESIGN

We conducted a case study to investigate the presented
research question in an authentic real-world learning
environment. Therefore, we observed and analyzed the
learning behavior of students, which highly depends on
their goals and intention [15]. To reduce the intention-
behavior bias we assigned students based on their learning
outcome to different cohorts as this is the only indication
about their motivation for enrollment (if it was not captured
through self-reported questionnaires or technically
supported features like personalized learning objectives
[16]). Our assumption here is that students who achieved
the same certificate had a similar motivation to work on the
course content, whether for private or professional
purposes. Certainly, this is a limitation of the study design
and excludes students who had a similar initial motivation
but then did not achieve their learning objective.

We selected six courses for the analysis: two 2-weeks
nutshell courses, two 4-weeks courses, and two 6-weeks
courses to represent and include the different course
formats on openSAP. All courses were held in 2017 or 2018
and were therefore already in the self-paced mode for 2-3
years at the time of the analysis which ensured the
availability of sufficient data. They were free of charge
during their runtime including both certificates and all
material is freely available since then. A charge is only
required for the reactivation of the Record of Achievement
after the courses had ended. We split the students into two
mutually exclusive categories: (1) students who received a
Confirmation of Participation, and (2) students who

TABLE 1.

ENROLLMENT STATISTICS OF SAMPLE COURSES

After a respective course has Enrollments Shows
ended, it switches to self-paced At At At At
mode. The course content remains Course  Weeks gy Middle AtEnd  Current Middle  End CUTeM
available; ~ however,  graded cpl-2 6 15203 18938 21287 35082 9782 12441 25060
assignments are not accessible i 6 11083 1440 17593 3 527 1151 2404
anymore and the forum is closed. s 7 75 757 527 17 043
This means that learners are still able s4h5 4 16075 19999 22743 37657 11114 14231 26222
to read threads in the forum, but the hshal 4 15412 18134 20219 35517 9328 11968 25159
forum is not moderated anymore,
and lt is therefore not possible to solmanl 2 10739 13116 15076 25970 5916 8568 17288
start a new discussion. Most courses fiops1 2 18127 21573 24228 38404 10053 13603 25832
offer the possibility to reactivate
total - 86639 106167 121146 206387 54720 72328 143604

graded quizzes for eight weeks by
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received a Record of Achievement. For both, we assigned
the students into cohorts depending on whether they gained
the corresponding certificate during the course or afterward
in self-paced mode. We then examined the two cohorts in
both categories for statistically and practically significant
differences in their learning behavior based on various
metrics.

A. Sample Courses

The six courses “SAP Cloud Platform Essentials”
(cpl-2), “Getting Started with Data Science” (ds/),
“Find Your Path to SAP S/4AHANA” (s4h5), “Introduction
to SAP HANA Administration” (hshal), “SAP Solution
Manager for SAP S/AHANA Implementation in a Nutshell”
(solmanl), and “Understanding SAP Fiori Launchpad”
(fiops1) were evaluated. All courses were held in English
on openSAP and targeted technical and business
professionals. The two 2-weeks courses were graded by a
single final exam. The two 4-weeks courses and the two 6-
weeks courses were graded with weekly assignments and a
final exam. Between 15076 and 24228 users enrolled for
the courses until their end with a total number of 121146
enrollments. These numbers increased to 25970 up till
38404 enrollments per course in self-paced mode, resulting
in a total number of 206387 enrollments. The data
snapshots for this study were taken on February 14, 2020.
More detailed numbers can be seen in Table 1.

B. Data and Analysis

To access the learning behavior metrics and more
properties to assign each enrollment of the courses into the
cohorts we utilized the platform’s course reports which
additionally pseudonymize the data beforehand. Afterward,
we analyzed the exported data with external tools. The two
categories with two cohorts each were determined as
follows: (1.a) students who received a Confirmation of
Participation but not a Record of Achievement with an
enrollment date before the end of course, (1.b) students who
received a Confirmation of Participation but did not booked
a reactivation with an enrollment date after the end of
course, (2.a) students who received a Record of
Achievement with an enrollment date before the end of
course, and (2.b) students who booked a reactivation and
received a Record of Achievement with an enrollment date
after the end of course. The last cohort is much smaller
compared to the others since the reactivation of a Record of
Achievement includes a charge. The specific numbers of
each cohort can be seen in Table I1.

TABLE II.
COHORTS OF STUDENTS IN SAMPLE COURSES

Students with CoP Students with RoA

Couse Qe SetPuwed  Guide S TG
' ) ' (2.b)

cpl-2 1143 1448 2026 77
dsl 806 999 2276 102
s4h5 1569 2304 4275 57
hshal 1438 1966 3433 153
solman1 1475 3995 4478 85
fiops1 2557 2764 3444 32

June 10"-12 New York, NY, USA

We examined the following metrics about each
enrollment’s learning behavior:

o The percentage of unique visited learning items
o The average session duration in seconds
o The total session duration in seconds

o The self-test quiz performance in percent (for students
with a Confirmation of Participation)

o The total quiz performance in percent (for students with
a Record of Achievement)

o The percentage of unique played videos
o The percentage of unique downloaded videos
o The percentage of unique downloaded slides

o The passive forum activity (visits and subscriptions) per
day (based on the user’s first and last activity in a
course)

To assess statistically significant differences we used the
nonparametric Mann-Whitney U test for two independent
samples. Additionally, we calculated Cohen’s d to measure
the effect sizes. The practically significant differences were
evaluated on the basis of the descriptive statistics, based on
the authors' long-term experience with the operation of
several MOOC platforms and courses.

IV. RESULTS AND DISCUSSION

The comparison of the learning behavior of guided and
self-paced learners who received a Confirmation of
Participation can be seen in Table III. A highly statistically
significant difference in visited items can be found in four
of six courses with small effect sizes in two courses.
However, the mean values show no practical relevance
which contradicts the initial premises of fewer item
discovery from participants in self-paced courses.
Nevertheless, the overall item discovery confirms a lack of
consumption, either selective or linear incomplete. This has
to be the subject of further research. The average and total
session durations have highly statistically significant
differences in almost all courses with small to large effect
sizes. Self-paced learners have longer sessions on average
compared to guided learners, but a shorter total learning
time. This indicates that self-paced students who received a
CoP learned more time-efficient and with fewer
interruptions. As all of the course content is already
available in self-paced mode, there is no need to wait for
new content to be released on a weekly basis as during the
course runtime, which makes fewer and therefore more
extended learning sessions possible. A plausible reason for
the longer total session durations during the course runtime
is the availability of additional tools, e.g., interactions in the
course forum and the collab spaces. Also, learning on a
weekly basis requires a regular recap of the past content
which takes some additional time. The self-test quiz
performances reveal statistically significant differences in
all courses with small effect sizes in four courses. Guided
learners perform slightly better, however, we see no
practical relevance here. We have the assumption that
learners are more engaged by focusing on the weekly
content available during the runtime rather than rushing
through the course in self-paced mode and thus performing
better in quizzes, and spending more time in total on the
platform which is confirmed by the total session duration.
The played videos, downloaded videos, downloaded slides,
and passive forum activity metrics do not show any clear
practical relevant differences, even if a lot of statistical
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significance and effect sizes are found, reasonably because
such large sample sizes lead quickly to significant results
and affect the probability of Type II errors.

The comparison of the learning behavior of guided and
self-paced reactivated learners who received a Record of
Achievement can be seen in Table IV. On average, self-
paced learners visit more items than guided learners with
statistically significant differences in three courses with
small effect sizes in two of them, however, without any
practical relevance. A possible reason for that is paying
users are more thoroughly engaging with the content
compared to some participants during the free of charge
runtime, rushing only through the course elements that are
necessary to receive a certificate at the end. Self-paced
students also have much higher average session durations
with highly statistical differences in all six courses with
high effect sizes. This confirms our results from the CoP
cohorts comparison and may lead to the same
interpretation. The availability of content enables longer
sessions, browsing through more content at once. They also
stay much longer on the platform in total (on average) and
we consider both metrics as practical relevant, even if the
total session duration has only highly statistical differences
in two courses with small effect sizes. Interestingly, this
metric contradicts our findings from the CoP comparison
where the total session duration of self-paced learners
decreased. This can also be attributed to the perceived
higher value of the for-fee RoA which leads to an increase
in learning time. Self-paced students also perform slightly
better in quizzes on average with statistically significant
differences in three courses and small effect sizes in two of
them. However, the differences are not of practical
relevance. Regarding played videos, we discovered
practical significant differences in five of the six courses,
whereby self-paced students watched more video lectures,
but only two courses showed statistically significant
differences. In all courses, self-paced learners downloaded
notably more videos with statistically significant
differences in three courses. They also downloaded more
slides than guided students in three courses with
statistically significant differences in two of them, and
about the same amount in the other three courses. These
three categories support the premise that learners who
reactivated courses for a fee show higher rates of
engagement for all aspects of the content provided.
Additionally, guided students passively used the forum
more often than self-paced students in all courses, but only
two courses showed statistically significant differences.
This is probably caused by the fact that the course forum
attracts more attention during course runtime due to a
growing number of discussions.

All in all, we consider the following findings to be most
interesting: Self-paced learners with a CoP have longer
sessions on average compared to guided learners with a
CoP, but a shorter total learning time, which indicates that
they learned more time-efficient and with fewer
interruptions. Self-paced learners with an RoA tend to be
more engaged in general, regarding the total and average
session duration. They also perform slightly better in
quizzes, played and downloaded more videos and slides.
This higher engagement is probably related to the fee
charged for reactivating a course to obtain an RoA. The
only exception here is the passive forum use, which is
higher for guided students with an RoA.

June 10"-12 New York, NY, USA

V. CONCLUSION

This paper conducted a case study to examine the
research question of how the learning behavior differ
between students in MOOCs who participate during the
course and afterward in self-paced mode. Therefore, six
courses from the Enterprise and Corporate MOOC platform
openSAP were analyzed with currently more than 200
thousand enrollments and assessed regarding several
learning behavior metrics. The students were split into
different cohorts based on their course outcome, if they
gained a Confirmation of Participation or a Record of
Achievement. In general, self-paced learners tend to learn
more time-efficient and perform slightly better in quizzes.
When a fee was charged for a graded certificate in self-
paced mode, the overall time spend and platform
engagement increases. Nevertheless, the practical impact
needs to be studied in further research. One of the future
topics to be examined will be item discovery to better serve
this target audience learning in self-paced courses.
Furthermore, we will also consider additional metrics and
characteristics, e.g., differences in the instructional design,
the structure of the content and domain-specific
differences. Thereby we aim to by better understanding our
user’s needs being able to improve the overall learning
experience on business MOOC platforms.
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TABLE III.
DESCRIPTIVE AND INFERENTIAL STATISTICS FOR LEARNING BEHAVIOR METRICS OF GUIDED AND SELF-PACED LEARNERS WITH
CONFIRMATIONS OF PARTICIPATION

Guided Students with Self-Paced Students with Mann-

Confirmations of Participation Confirmations of Participation Whitney U
Metric Course N Mean Std.Dev. N Mean Std.Dev. p-value Cohen's d
Visited cpl-2 1143 0.767 0.169 1448 0.751 0.176 0.007 0.095
Items dsl 806 0.752 0.152 999 0.770 0.184 <0.001 0.109
(Percentage) s4h5 1569 0.786 0.175 2304 0.827 0.180 <0.001 0.230
hshal 1438 0.802 0.171 1966 0.786 0.180 0.897 0.090
solman] 1475 0.745 0.170 3995 0.825 0.167 <0.001 0.477
fiops1 2557 0.760 0.171 2764 0.779 0.177 <0.001 0.111
Avg. Session cpl-2 1143 1349.068 767.747 1448  2656.772 1652.535 <0.001 0.978
Duration dsl 806  1509.098 853.625 999  2314.920 1647.078 <0.001 0.596
(Seconds) s4h5 1569  1520.291 839.844 2304  2085.197 1690.414 <0.001 0.401
hshal 1438  1359.260 799.184 1966  1871.047 1537.727 <0.001 0.400
solman] 1475 658.043 487.256 3995  1380.917 1127.941 <0.001 0.725
fiops1 2557  1060.795 768.276 2764  1886.525 1691.585 <0.001 0.621
Total cpl-2 1143 62588.255 36397.610 1448 59826.815 43101.369 <0.001 0.069
Session dsl 806 58901.953 33418.565 999 41623.003 29650.860 <0.001 0.550
Duration s4h5 1569 40991.993 23655.957 2304 23546.407 23123.510 <0.001 0.747
(Seconds) hshal 1438 34690.712 20417.188 1966 25968.367 20387.326 <0.001 0.428
solman| 1475  5798.474  4842.980 3995  5374.529 3890.533 0.018 0.102
fiopsl 2557 12497.619  9373.565 2764 10537.567 9521.459 <0.001 0.207
Self-Test cpl-2 1143 0.725 0.210 1448 0.659 0.280 <0.001 0.261
Quiz dsl 806 0.666 0.205 999 0.630 0.295 0.005 0.138
Performance s4h5 1569 0.690 0214 2304 0.564 0.302 <0.001 0.466
(Percentage) hshal 1438 0.699 0.224 1966 0.647 0.279 <0.001 0.201
solman] 1475 0.605 0.398 3995 0.687 0.370 <0.001 0.216
fiops1 2557 0.595 0.307 2764 0.538 0.310 <0.001 0.183
Played cpl-2 1143 0.336 0.278 1448 0.566 0.343 <0.001 0.729
Videos dsl 806 0.548 0.364 999 0.526 0.388 0.199 0.058
(Percentage) s4h5 1569 0.554 0.359 2304 0.449 0.415 <0.001 0.268
hshal 1438 0.482 0.342 1966 0.535 0.381 <0.001 0.143
solman| 1475 0.677 0.376 3995 0.687 0414 0.003 0.024
fiops1 2557 0.569 0.374 2764 0.608 0.398 <0.001 0.098
Downloaded cpl-2 1143 0.130 0.276 1448 0.187 0.359 0.954 0.177
Videos dsl 806 0.146 0.301 999 0.216 0.382 0.137 0.201
(Percentage) s4h5 1569 0.135 0.292 2304 0.109 0.287 <0.001 0.089
hshal 1438 0.190 0.329 1966 0.251 0.407 0.896 0.164
solman| 1475 0.207 0.370 3995 0.161 0.341 <0.001 0.133
fiops1 2557 0.224 0.389 2764 0.193 0.374 <0.001 0.083
Downloaded cpl-2 1143 0.195 0.290 1448 0.185 0.295 0.506 0.034
Slides dsl 806 0.201 0.326 999 0.189 0.332 0.006 0.035
(Percentage) s4h5 1569 0.195 0315 2304 0.122 0.285 <0.001 0.247
hshal 1438 0.216 0.331 1966 0.169 0.325 <0.001 0.144
solman] 1475 0.000 0.007 3995 0.000 0.016 0.805 0.010
fiopsl 2557 0.233 0.383 2764 0.215 0.375 0.058 0.049
Passive cpl-2 1143 0.144 0.456 1448 0.148 0.670 <0.001 0.007
Forum dsl 806 0.215 0.665 999 0.347 2.131 <0.001 0.080
Activity s4h5 1569 0.190 0.520 2304 0.243 1.722 <0.001 0.038
(per Day) hshal 1438 0.149 0.510 1966 0.246 1.779 <0.001 0.069
solman| 1475 0.485 2.662 3995 0.366 1.792 <0.001 0.057
fiopsl 2557 0.191 0.903 2764 0.178 1.065 <0.001 0.014

The International Conference on E-Learning in the Workplace 2020, www.icelw.org 5



ICELW 2020 June 10"-12 New York, NY, USA

TABLE IV.
DESCRIPTIVE AND INFERENTIAL STATISTICS FOR LEARNING BEHAVIOR METRICS OF GUIDED AND SELF-PACED LEARNERS WITH
RECORDS OF ACHIEVEMENT
Guided Students with Self-Paced Reactivated Students Mann-
Records of Achievement with Records of Achievement Whitney U

Metric Course N Mean Std.Dev. N Mean Std.Dev. p-value  Cohen's d
Visited Items cpl-2 2026 0.893 0.210 77 0.921 0.213 0.064 0.134
(Percentage) dsl 2276 0.851 0.172 102 0.968 0.085 <0.001 0.692
s4h5 4275 0914 0.185 57 0.966 0.095 0.225 0.282
hshal 3433 0.922 0.173 153 0.959 0.115 0.002 0.216
solmanl 4478 0.913 0.152 85 0.952 0.058 0.048 0.260
fiopsl 3444 0.908 0.179 32 0.925 0.157 0.857 0.096
Avg. Session cpl-2 2026  1107.600 549.912 77 2077.104 987.443 <0.001 1.696
Duration dsl 2276 1233.696 628.548 102 1910.706 929.363 <0.001 1.051
(Seconds) s4h5 4275 1257.030 626.547 57 2170.304 1250.624 <0.001 1.431
hshal 3433 1165313 586.792 153 1611.111 832.001 <0.001 0.739
solmanl 4478 920.892 538.939 85 1430.471 947.110 <0.001 0.928
fiopsl 3444 1164.107 743.177 32 2192.906 1287.186 <0.001 1372
Total Session cpl-2 2026 80123.618 44103.473 77 101002.468 71142.774 0.008 0.460
Duration dsl 2276 76454.369 43440.018 102 80638.507 44058.524 0.699 0.096
(Seconds) s4h5 4275 54916.897 27837.805 57 61844.767 32220.924 0.130 0.248
hshal 3433  47583.734 24990.922 153 56912.630 39080.532 0.023 0.359
solmanl 4478  9865.024 5121.449 85 9610.952 5698.677 0.155 0.050
fiopsl 3444  18537.785 11135.159 32 20283.765 10187.344 0.254 0.157
Total Quiz cpl-2 2026 0.788 0.079 77 0.815 0.069 0.006 0.345
Performance dsl 2276 0.781 0.088 102 0.804 0.087 0.008 0.259
(Percentage) s4h5 4275 0.793 0.087 57 0.792 0.075 0.844 0.003
hshal 3433 0.811 0.082 153 0.798 0.084 0.023 0.165
solmanl 4478 0.888 0.101 85 0.908 0.091 0.056 0.202
fiopsl 3444 0.776 0.125 32 0.782 0.104 0.987 0.052
Played Videos  cpl-2 2026 0.362 0.295 77 0.703 0.367 <0.001 1.144
(Percentage) dsl 2276 0.634 0.402 102 0.727 0.376 0.081 0.234
s4h5 4275 0.658 0.394 57 0.751 0.386 0.104 0.236
hshal 3433 0.555 0.397 153 0.693 0.398 <0.001 0.347
solmanl 4478 0.840 0.337 85 0.762 0.431 0.114 0.232
fiopsl 3444 0.676 0.410 32 0.728 0.421 0.234 0.126
Downloaded cpl-2 2026 0.132 0.279 77 0.243 0.397 0.035 0.389
Videos dsl 2276 0.135 0.290 102 0.289 0.447 0.003 0.514
(Percentage) s4h5 4275 0.145 0.302 57 0.194 0.367 0.207 0.163
hshal 3433 0.179 0.333 153 0.260 0.393 0.002 0.240
solmanl 4478 0.159 0.339 85 0.226 0.395 0.108 0.198
fiopsl 3444 0.168 0.348 32 0.237 0.410 0.492 0.198
Downloaded cpl-2 2026 0217 0.330 77 0.323 0.405 0.017 0.320
Slides dsl 2276 0.198 0.331 102 0.241 0.367 0.016 0.129
(Percentage) s4h5 4275 0.208 0.339 57 0.208 0.346 0.871 0.001
hshal 3433 0.234 0.368 153 0.232 0.363 0.432 0.005
solmanl 4478 0.000 0.005 85 0.000 0.000 0.846 0.021
fiopsl 3444 0.228 0.388 32 0.313 0.436 0.249 0217
Passive Forum  cpl-2 2026 0.196 0.554 77 0.062 0.148 0.011 0.247
Activity dsl 2276 0.301 0.953 102 0.137 0.264 0.104 0.176
(per Day) s4hs 4275 0.216 0.592 57 0.142 0.440 0.002 0.124
hshal 3433 0.231 1.061 153 0.136 0.649 0.180 0.092
solmanl 4478 0.366 1.820 85 0.237 0.790 0.638 0.071
fiopsl 3444 0.143 0.988 32 0.081 0.247 0.195 0.063

The International Conference on E-Learning in the Workplace 2020, www.icelw.org



