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Abstract

Many papers report and convey positive opinion about the use
of e-learning in the healthcare sector. The issue is how to ex-
ploit at best such a powerful instrument. Starting from data
regarding the usage of a CME e-learning course, attendance
dynamics and users’ behaviour have been inspected with the
aim of getting some hints about how to improve the develop-
ment and the delivery of e-learning courses for CME, and to
promote knowledge acquisition at best. The different paths
Jfollowed by 7811 users have been modeled, from enrolment to
conclusion/drop-out, then the behaviour in terms of effort,
elapsed time, achieved result have been analyzed. The ob-
tained results point out: good acceptance (retention rate 83%)
of a not basic educational model and effectiveness (success
rate 79%). At the same time the inspection of behaviour has
shown that there is a good margin of possible improvement in
terms of knowledge acquisition. Conclusions provide a list of
issues to keep in mind during system development, in order to
provide CME e-learning meeting both credit and knowledge
acquisition goals.
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Introduction

Many papers report and convey positive opinion about the use
of e-learning in the healthcare sector. Quoting one for all [1],
“E-learning represents a quantum leap forward in the educa-
tion of healthcare staff. It has the potential to...provide a flexi-
ble, adaptable and highly accessible route to learning, which
delivers a myriad of benefits for staff, hospital management
and ultimately the patient”. The issue is how to exploit such a
powerful instrument at best, to let potential benefits become
everyday reality.

As regards Italy, under-graduate distance education has gained
ground, but e-learning for CME has been moving only short
steps for years, despite of the common positive opinion of the
potential users. This fact is due to two main reasons. First,

problems related to the accreditation of e-learning courses
within the not problem-proof co-existence of national and re-
gional CME credit systems; for this reason the offer is limited.
Second, the lack of consensus about the term “e-learning”,
often confused with simple delivery of documents and ques-
tions through the internet. This basic modality limits the
evaluation of the learning experience and probably also the
effectiveness of the intervention.

Within an experimental project funded by the Italian Ministry
of Health, an e-learning system for CME has been developed
for free of charge usage on the internet (http:/fad.cbim.it). As
described in the following section, the educational model pro-
posed to users is not the basic one already experimented by
Italian healthcare professionals.

International literature is quite rich of studies inspecting the
attitude of users, and nurses in particular, to e-learning [2],
but, as far as in our knowledge, lacks papers dealing with the
behaviour of students attending e-learning CME courses and
the relative dynamics. This information could be useful when
starting developing a new system, in order to take advantage
from previous experiences, and to limit, if not avoid, already
faced problems and mistakes.

Thanks to the availability of a quite large amount of data re-
garding the usage of e-learning courses for Italian health pro-
fessionals, an heuristic study of what works, what goes wrong,
what can be improved has been carried out. Among all the
available courses, a course about patients’ handling (PHC) in
hospital environment has been considered for the study pre-
sented here. The choice was motivated by a quite large number
of enrolments and the fact that it addresses a large population
of users (nurses and physiotherapists) for which the course is
accredited by the CME system.

Aim of the present paper is hence to understand the dynamics
underlying the usage of the system, and in particular:

e Users’ flow from enrollment to conclusion/drop-out

e Students’ behaviour and preferences in attending the
course and achieving the final goal
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in order to get some hints to improve the development and
delivery of e-learning courses for CME, to verify the applica-
bility of the educational model chosen, and find the best way
to promote knowledge acquisition.

Materials and Methods

The patient handling course

PHC deals with: basic knowledge relative to musculoskeletal
disorders, specifically linked to biomechanical load during
lifting actions and flexed postures; Risk factors and the charac-
teristics of spaces, patients, devices, furniture, and work or-
ganization which affect the way the operator works, and the
ergonomics of movements; Proper use of different types of
devices (ceiling and active lifter, low friction and assistive
devices, bariatric solutions, ...) which concur to risk reduction
and patient safety enhancement.

The educational model is based on:
e An initial test (IT) (one attempt allowed), mandatory to
access the learning modules;

e Self-learning structured modules for free navigation
(including PDF printable versions);

e Case-study exercises/test (CST) (4 attempts allowed,
minimum score to pass the test: 75%), particularly ef-
fective [3] in order to reinforce the learning process;

o A final test (FT) (4 attempts allowed, minimum score
to pass the test: 75%) for the evaluation of the results of
the learning process in comparison with the IT;

e A satisfaction questionnaire that evaluates the subjec-
tive perception of the users.

PHC is expected to be concluded in five hours, tests included.
To stand the course both CST and FT must be positively con-
cluded.

Evaluation methods

All the enrollments to PHC in the span of time of 20 months
have been retrieved and exported from Moodle database, and
have been catalogued in terms of:

o Characteristics of the student: age, sex, profession

e Characteristics of the event: date of enrollment, IT re-
sult, CST result and number of attempts, FT result and
number of attempts, date of course conclusion, final
outcome (passed /not passed).

To identify and describe users’ flow from enrollment to con-
clusion/drop-out, a Markov-like model has been used, taking
into consideration time variance, due to the existence of the
drop-out event.

Drop-out was defined according to the rule “course not con-
cluded .AND. (end of the inspecting period — date of enroll-
ment) > 30 days”. This choice was necessary to avoid declar-
ing as drop-out those students that have enrolled in the month
just preceding the final date of inspection, and that maybe
could have concluded the course subsequently.

To analyze users’ behaviour and preferences regarding the
way of achieving the goal, number of attempts to pass the tests
and time used to conclude the course have been calculated. At
this last purpose, the difference between date of conclusion
and date of enrollment has been used; it refers to elapsed time,
not to continuous learning activity.

Results

Users’ flow model

Figure 1 provides a schema of the paths followed by users to
conclude the course or abandon it. Basic actions have been
used to describe the steps of the process such as: enrollment,
IT execution, first and second test execution with results. In
the graph circles represent actions and squares represent
reached conditions (success, failure, drop-out). Branches rep-
resent the flow extent, expressed as number of users.

During the observed period, 7811 users have enrolled in PHC,
but 5.2% of them dropped-out (immediate drop out) even be-
fore having performed the initial test (IT).

Immediate drop-out

Initial drop-out

Enroll PHC
7811

Perform test 1
6651

Pass test 1
6618

Passed test 1
Interr. test 2
140
Late drop-out

Completed all
tests pos.
6170

Late failure

Figure 1 - Schema of the paths followed by the users

7404 users have regularly executed the IT, and hence they
have got the possibility to view the contents and potentially
attend PHC in an active way. This sample (mean age 40.6,
range 21 — 58) is composed mainly by female (5513/ 7404,
74.5%). As regards professions, nurses (N) represent 80.0%
(5922/7404), therapists (T) 13.6% (1008/7404), and the re-
maining 6.4% (474/7404) belong to other healthcare profes-
sions for which the course is not accredited.

At the time of the present analysis, 142 users were still attend-
ing PHC, so they were excluded. A second quite large drop-
out event (initial drop-out, 571/7404, 7.71%) occurred before
performing at least CST or FT. The sample of people actively
involved into PHC attendance is hence composed by 6691
users, representing 85.66% (6691/7811) of the enrollments.

In the graph, “test 1” indicates one of the two tests without
distinction between CST and FT. In case a student had per-
formed two tests, priority has been given to the one success-
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fully finished, or, in case of a combination failure/interruption,
to the failed test.

The very great majority of students has stood one test
(6518/6691, 97.41%). Only 1.8% has interrupted the test and
has not undertaken any other action, reaching the condition of
intermediate drop-out. The same condition is reached by those
students (134/6691, 2%) who stopped attending, even in pres-
ence of a positive result, and by the users who have interrupted
both the tests (22).

Considering the few cases of first test failed, 7 out of those 32
students abandoned the course definitively, reaching the condi-
tion of early failure, while some others (25) decided to per-
form the second test, even if they knew that they would have
never been considered as eligible to get any credits.

The second test was performed by 6431 students representing
86.9% (6431/7404) of the population that actively attended the
course and 82.33% of total enrollments. The group is com-
posed both by many of those users who have stood the first
test, and by some students who have already failed or inter-
rupted the first test. Combining the results of both tests, the
graph shows the ending points of the different paths. Success
condition is reached by 6170 users representing 92.2%
(6170/6691) of the active users. The second largest group is
the drop-out group: overall the drop-out rate is 17.8% of all
the enrollments, and intermediate + late drop-out represents
6.2% of the active users. 106 students didn’t pass the tests of
the course, but 70% of them belong to the status late failure
since they have positively concluded one test. Table 1 repre-
sents the summary of the final conditions.

Drop-out

Looking at the users that have dropped-out, few issues can be
analyzed but hypothesis are possible or reasonable. For Imme-
diate drop-out, belonging to a not accredited professional
category is not relevant. Only 51 out of 407 users could have
dropped out for this reason. A further hypothesis is that the
educational model with a mandatory IT, double typology of
tests, and a limited number of attempts is not well accepted by
users. In this case the educational model is not appreciated by
a small number of people (4.7% of all the enrollments).

Initial drop-out: Out of the 571 users, only 42 belong to pro-
fessions different from nurse or physiotherapist, similarly to

what happens for immediate drop-out. Maybe the message sent
to the user as evaluation of IT result has discouraged the stu-
dent to go on. For IT results lower than 70, the message is
“you do need to attend PHC ...”. This was the message re-
ceived by 434 out of the 571 users that have abandoned just
after the IT. But, as it will be pointed out in the next session,
the same message was sent to at least other 1443 students, who
have anyway concluded the course achieving positive results.
Personal characteristics play anyway an important role in peo-
ple behaviour.

Students’ behaviour

The very great majority of the courses have been concluded
(6276/7404, 84.8 %).

For positively concluded and failed courses, Table 2 shows a
summary of students’ characteristics and learning process in-
dicators. Outcome in terms of knowledge acquisition can be
evaluated through the mean values of test results. In particular
Table 2 reports data grouped according to the different profes-
sions. Group “other” represents the users who have no right to
get credits. The number of days used to conclude the course is

Table 1 — Summary of the final conditions

% out of 7811 enrolments
Immediate drop-out 52
Initial drop-out 7.3
Intermediate drop-out 3.5
Late drop-out 1.8
Success 79.0
Failure 1.4
Total 98.2
Attendance still going on 1.8

calculated as difference between date of conclusion and day of
enrollment, and if they occur in the same date, 0.5 day has
been considered.

The mean value of FT results for successful students points out
that there has been a pretty good gain in terms of acquired
knowledge. Similar comment can be done for students who
didn’t pass the course. CST and FT success rate are 23% and
51%, hence case-based tests seem to be more difficult. Any-
way, the number of people (82) who failed CST is very small,
in comparison with the number of successful students.

Table 2 - Summary of students characteristics and learning process indicators

# |Mean elapsed| Median Mean CST mean result CST FT FT mean
time elapsed time| IT result (%) mean # attempts | mean result (%) # attempts
N 4901 7.3 1 62.74 94.16 1.42 92.7 1.24
Course |7 897 10.3 2 71.39 93.8 1.48 93.7 1.21
passed
Other 372 9.19 0.5 65.71 93.10 1.53 93.5 1.29
N 82 8.15 1 48.39 70.6 3.7 68.10 2.54
Course g"‘ T 14 9.04 1 49.0 77.36 3.4 55.15 2.7
asse
P Other 10 2.6 0.5 46.39 65.00 4.0 65.40 29
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Table 3 - Percentages of users that have concluded PHC for number of performed attempts and elapsed times
(days). Users are divided into 3 groups: success with high IT (SH), success with low IT (SL) and failure (F).

daysSH|SL| F |SHIS L| F [SHS L| F [SHIS L| F|SHSL| F |[SHSL|F |SHS L F |SHS L| F

>3 [16.3(11.9 7.4/5.3 4.213.6/3.8[2.5|2.1{11.3]0.9(1.7|8.5[0.2]0.7|6.6[0.3|0.3(8.5|31.8(25.7|36.7

3 12.4(1.7 1.2]0.6 0.3/0.6/0.0{0.3|0.3/2.8/0.1/0.3{0.0{0.0]{0.0(0.0{0.0]|0.0%¥[0.0]4.3(3.5|2.8

2 [3.8(3.3 1.2]1.5 0.8/0.8/0.0[{0.3]0.3]0.9]0.2(0.3{0.9]0.0%[0.0%|0.9[0.0|0.1{0.0]6.4(6.4|2.8

1 17.4(7.0 2.7|1.9 1.1{1.1/0.9(0.4{0.7(4.7]0.5|0.8|3.8]0.0%/0.0%|1.9[0.0%]0.3(3.8]12.2(11.8|15.1

0 [33.6(42.0 715.5 2.8]2.8/1.9(1.4|0.9(17.0]10.5(1.0{5.7[0.1]0.3|6.5[0.3|0.0%|9.4]45.7(52.6|40.6
2 attempts 3 attempts 4 attempts 5 attempts 6 attempts 7 attempts 8 attempts total

*values < 0.05.

Behaviour in terms of elapsed time and attempts

The relationship among result of the course (passed, failed),
effort (as number of attempts) and elapsed time has been ana-
lyzed. In order to understand the influence of pre-course
knowledge on users’ behaviour, the sample of successful stu-
dents has been split according to the result of the IT (<50,
>=50).

Table 3 shows the distribution of cases along the dimensions
number of attempts and elapsed time for the three groups: suc-
cess with low (SL) IT (1443), success with high (SH) IT
(4727), failure (F) (106). A large number (2194) of successful
students have completed the study of the learning objects and
have performed both the tests in just one attempt each, on the
same day of enrolment.

SL group, expected to need more time and effort to positively
conclude the course, has the greatest level of task orientation:
42% performed 2 attempts with 0 day of elapsed time. From
this point of view SH and SL show a statistically significantly
different behaviour.

As regards F group, 41 out of 106 students have believed their
learning activity sufficient, and have then used all the chances
they had to stand tests in an elapsed time of 0 day. Among
these students, 12 belong to the late failure category, having
stood 1 test and missed the opportunity to pass the course.

Time flexibility offered by e-learning and the multiplicity of
available attempts should have induced F users to study again
in order to achieve the goal of standing the course. These op-
portunities have not been used by those people who could
have needed them more.

Independently from the number of attempts and from the final
result, most of users finalizes their activity not later than the
day after enrolment: 57.9%, 64.4% and 55.7% respectively for
SH, SL, F.

About 30% of the students in all groups have an elapsed time
greater than 3 days. Most of them have probably started at-
tending, then interrupted to restart and perform the tests only
after a certain span of time. The range of the elapsed times is
very wide (0-267 days), as the differences between median
and mean duration in Table 2 show. The minimum mean
value is 7. Elapsed time of 7 days has been hence chosen to
distinguish between students who have been attending PHC

for a quite long time, from those who have initially enrolled
but have attended the course only “lately”. Using this distinc-
tion, in Table 3 the total percentage (36.7%) of students that
failed with an elapsed time greater than 3 can be split into
long lasting attendance (9.3%) and late attendance (27.4%).
For successful students, the percentage of long lasting atten-
dance is higher. Considering for example in 2 attempts com-
pletion for SH and SL globally considered, 247 students out
of 942 (26.2 %) behaved according to the definition of long
lasting attendance.

It can be hence concluded that, in any case, there is a common
attitude to finalize the course in a short span of time.

Behaviour in terms of achieved results

For the successful users, the previously reported results raise a
question: have the users, who passed the course with few at-
tempts, achieved the best possible results?

Taking into account the final score of the course, that is the
sum of the best results of CST and FT (range 150 — 200), Fig-
ure 2 shows the mean final score values versus the number of
attempts still available. Since the number of allowed attempts
is 8, “6 remaining attempts”, for example, means that the user
has stopped performing both tests after the first attempt, hav-
ing reached a sufficient result to pass the course. For each
value of remaining attempts, the mean final score values are
quite far from the maximum value (200). This fact points out
that, once reached the condition for getting credits, the major-
ity of users didn’t exploit the possibility offered by the system
to understand where they have done mistakes and hence to go
back to the modules and further improve their knowledge.

Mean Piot
200

198 |
196
194 |

192 |

188 |

186

Final seore (%)

184 | o d
I e
erin st

Figure 2 - mean final scores values versus the number of at-
tempts still available
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Discussion and conclusions

Attendance dynamic and students’ behaviour, when applied to
e-learning courses, should approach various processes related
to the learning activity. In the present study only the basic ac-
tions have been inspected such as tests’ completion, without
taking into account, for example, how students have exploited
the resources in terms of contents, and if they have preferred
navigation to the usage of the printable version of the course.
This issue will be addressed in a next study.

As regards the dynamics followed by the users, the reported
results show that PHC has been attended, step by step, by a
large number of users, until they have reached their goal.

For distance learning, literature [4] reports high drop-out rate.
Moreover attrition plus limited informatics literacy and atti-
tude are often mentioned as the most frequent causes for drop-
out. In the present study retention rate is pretty high (83%),
and probably it could have been even higher in case PHC had
not been free of charge. The initial choice of developing giv-
ing priority to technological simplicity and usability [5] of the
e-learning system has probably paid out. Some other causes
for drop out have been analyzed [6].

The large number of attendees and the high success rate sup-
port the applicability and acceptability of the educational
model with the constraints that have been used. Inducing a
responsible learning approach, it should be more effective than
the one with no limit to the number of attempts, commonly
used in Italy.

Not only nurses and physiotherapists have attended the course,
but also 474 health professionals for whom PHC doesn’t pro-
vide credits. 80.6% of these users have completed the course.
This fact points out that CME e-learning courses are appreci-
ated and requested, but also that maybe people don’t read
carefully the instructions when on the internet. This last same
hint comes also from the messages sent to the tutor. For the
behaviour parameters that have been analyzed, there are no
comparable results in the literature, as far as in our knowledge.
The attitude to finalize the course in a short span of time is, in
some way, in contrast with the valuable manage-your-time
approach typical of e-learning. In particular, since PHC was
expected to take up around five hours overall, the student, who
have finalized it with elapsed time of 0 days, must have done it
fairly quickly. The result of passing the course is often
achieved, but not with the best possible outcome in term of
knowledge acquisition. A way to promote and incentive better
quality of results thanks to the flexibility of e-learning should
be put in practice.

For this last purpose, but not only, the presence of a figure
with role of mentor could be very useful. When dealing with e-
learning systems available on the internet, the number of en-
rolments can be very large and mentoring very resource con-

suming. A sort of automatic mail delivery system with sched-
uled controls and planned remainder and encouragement mes-
sages could represent a good feasible solution.

We are aware that conclusions are based on heuristics and
direct experience only. Anyway, we dare to give a list of ad-
vices to keep in mind, in order to help developing e-learning
systems that could be useful tools to provide knowledge im-
provement and not only machines to collect CME credits.

e Robustness of the educational model doesn’t imply re-
duced attendance

e Give priority to technological simplicity and usability

e Feedback messages should be designed considering dif-
ferent possible reactions

e State clearly and in a very visible way the rules and ba-
sic information. Redundancy is boring, but disappoint-
ment is even worse

e Develop courses that take up a limited numbers of
hours (five hours are probably too much)

e Look for incentives to achieve the best results in term
of knowledge acquisition, to prevent to go just for the
credits

e Plan an affordable system to provide mentoring.
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