ABSTRACT

Jearning platform has been used in academic institutes
ith hope that it can enhance the learners’ performance.
his study investigates how Moodle, a free E-learning
form, can be used as additional channel for learners to
pmmunicate with an instructor. “Through a sample of five
rses in finance conducted at Thammasat University
aring 2007-2008, the paper finds significant improvement
the performances of learners who intensively use
oodle. There is no difference in terms of users’ gender
id the level of their studies.

Index Terms— E-learning, Moodle, Hybrid learning

1. INTRODUCTION

arning can be offered in various forms. Welsh et al
03) extensively reviewed e-learning literature and
bassified it into three forms, asynchronous, synchronous,
fid hybrid. "Asynchronous e-learning is a system in which
nstructor pre-produces learning materials and learners
study by themselves any time. Synchronous e-learning
uires learners to log into the system at pre-defined
ule and allows them to interact with instructors real-

Hybrid e-learning is a blended e-learning. The

mixed with classroom style.
03) emphasized the contrlbutmg role of e-learning to

learners’ participation. and reflection by learners.
mers can choose their own way of learning.  Moodle
vw.moodle.org) is a Learning Management System
S) that was developed with this feature in mind.
dle's features reflect this in various.design aspects,
as making it possible for learners to comment on
s in a database or even to contrlbute entries
elves

paper investigates the role of Moodle to enhance
unication -in the class. The author has conducted 5

rid also includes the case when any form of e-learning -
Zhang and Nunamaker

gistructivism theory in learning. This approach focuses
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classes during 2007-2008 at the Faculty of Commerce and
Accountancy, Thammasat University in a hybrid form.
Classroom teaching is blended with asynchronous e-
learning platform. Moodle is not meant to replace
conventional teaching in these classes but it is considered
as additional channel for instructor and learners to
communicate outside classroom. The main objective of this
paper is to study the behavior of learners on Moodle usage.
The characteristics of the learners can be classified by sex,
level of education, and their past performance. The pattern
of Moodle usage will be quantified into score and then link
with the performance in the class. The result of this study
can give insight on how the new technology can enhance
learners’ understanding on the subject.

2. MOODLE LMS SYSTEM

Moodle is a free open source software and widely used in
many educational institutes. The data from Moodle.org
website claims that there are 38,896 registered sites W1th
16,927,590 users as of January, 2008.

“The author installed Moodle on the server where learners

can log on at http://learn.velocall.com. The course list and

short description are displayed on the first page as shown in
Figure 1.
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Figure 1 Moodle Homepage
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When learners want to see detail in any course, they need to
log into the system. In order to keep track with learners’
behavior, Moodle requires the learners to identify
themselves. There are many methods to create the user
account, the author considers that the e-rn_ail verification
method is the most convenient. For the first time, learner
needs to create his own account by giving personal
information including name, e-mail, and location to the
system as shown in Figure 2. Moodle will create the user
account and send e-mail to the user. The user needs to
click link given in the e-mail in order to activate his |
account. The method enables instructor to authenticate the
learner by linking identities of the learners with therr e-
mail’s address.

waccount

TU-IMS » Login » New account

Please supply some information about yourself: -
{Nete: vour email address must be a real one)

Email address: j

Email (again):i

First name:{

‘ Sumame:’
Citv/town:
Thailand '

Create my new account

Country:

}

Figure 2 Creating User Account by Moodle

This method has some drawback as some learners’ e-mail
system might consider the mail sent from the system as
spam. The author occasionally needed to manually activate
the accounts that were created by learners.

The author encouraged all learners to usé the system but
not obligation. All handouts and supplement readings are
only available in the system. However, the learners could
access to those materials by getting a copy from their
classmates who subscribed to the system. Those who did
not use the system merely lacked the ability to communicate
with the instructor by this channel. This gives us an
opportunity to investigate the performance of the learners.
who use Moodle as additional communication channel and

" Figure 3 shows the class teachrng materials that learng

“instructor can either allow learner to write the ang

Moodle to post questions and expect answers
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those who did not. For the total learners of 182, there wér
110 of them who subscribed. Some of them still use
system even after the class was over.

can download from the system. There are power poi:
used in the class, related articles, and supplement read;
Occasionally, a group assignment will be posted in
forum as shown in Figure 4. Representative of the grg
needed to subscribe and posted assignment on the
The assignment could not be viewed by other learners
the instructor. Score and comments from the instry
were posted on the web where each group can monitor
score given to them. Moodle is so flexible that

directly on the system or upload the file to the system. : T}
makes it more convenient for learners to submit the
assignment that needs spreadsheet or p1cture
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Figure 4 Group Assignment
The author encouraged the learners to use the web“

channel so the information can be shared with
However, other channels such” as e-mail, teleph
face-to-face meeting are still available.
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Figure 5 Web Board in Moodle

information on Moodle’s web board makes
public instantly since Moodle  will
omatically send e-mail to all subscribed learners. The
arners can respond to new message by clicking link
eply’ in the e-mail as shown in Figure 6. The users,
wever, need not to log on the system to read the content
they did not want to respond since all contents of the
essage have been shown in the e-mail.
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gure 6 E- Ma11 Notification When New Message is Posted

;Moodle has provided vast opportunity for learners to
mmunicate with an instructor, this paper hypothesizes
at there shall be linkage between the use of Moodle and

ers’ performance.
evious literature and elaborate on how to test this
thesxs

“learning format.

The next section will review -
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3. ENHANCING
COMMUNICATION VIA MOODLE

A number of studies have been conducted on the
effectiveness of e-learning in comparison with classroom .
training. The results are mixed. Janniro (1993), Wisher
and Priest (1998), Keene and Carry (1990) supported the
superiority of e-learning over classroom. Whetzel et al .
(1996) found no significant difference. Rivera and
McAlister (2001) compared three . forms of learning,
namely, e-learning, classroom, and the hybrid of both.
They found that the performances of learners are not
significantly different in three forms. However, the
learners were less satisfied with pure e-learning. The
results of these studies should be interpreted with caution.
The comparisons in these studies were conducted among
different groups of learners with different learning
approaches. There is no guarantee on the control on the
quality of learners or the similarity of contents delivered by
instructors. In other words, the results from the studies
might be influenced by these factors rather than the

"Hiltz and Wellman (1997), McCloskey et al (1998) found

evidences that e-learning. improves access to instructors.
This study contributes by investigating the communication
enhancement by an e-learning -platform, Moodle, on
classroom learning. Moreover, a unique dataset from the
same group of learners allow us to compare the
performance of those who use Moodle as additional
communication to instructor and those who did not. The
study does not suffer from the bias which might happen
when comparing different sample groups with different
teaching approaches as in the past studies.

The author has conducted 5 classes during 2007-2008 at
the Faculty of Commerce and Accountancy, Thammasat
University with 182 learners. There are 3 distinctive
subjects in the sample. Two subjects, namely FN413 and
FN426, were conducted repeatedly in semester 1/2007 and
2/2007. Both subjects are for senior undergraduate
learners. Another subject, BA 726, was conducted once in
semester 2/2007 for graduate learners. Details for all
courses are shown in Table 1.
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Table 1 Courses Detail

FN413 FN426 BA726
Undergraduate Yes Yes no/ MBA
Course Title Strategic Financial Financial
Financial Derivatives | Option and
Planning Futures
‘ and Control _ '
Course Forecasting, | Basic Advanced
Description Financial financial investment
' Ratio derivative | strategy by
Analysis, pricing and | using
Financial hedging. financial
Strategies in derivatives
purchasing,
investing,
inventory
management
. Financial
statement
fraud.
Class Monday Wednesday | Monday
Schedule (9:00-12:00) (14:00- (18:00-
17:00) 21:00)

All classes were arranged in face-to-face classroom style
that requires learners to attend the class. However, Moodle
is added as an alternatlve channels for learners to
communicate with an instructor. Basic knowledge on how
to use Moodle had been introduced at the beginning of all
classes and the learners were encouraged to use the system
but not mandatory. For the first time user, he must
subscribe by giving some personal information at the

" website. The system will send e-mail to the subscriber and
he needs to click a hyperlink in the e-mail to activate his
account. This process is to authenticate the real identity of
the learners. It is a time consuming process that the
learners need to invest some effort to use the system. Some
of them decided to shun the system. There were 110
learners who registered for Moodle or roughly 60% of total
learners. This gives us a good opportunity to study the
result of Moodle users and non-Moodle users within the
same group.

Figure 7, 8, and 9 illustrate how the Moodle users use the
service classified by ‘subjects.  The horizontal axis
represents time intervals during the day while the vertical
axis represents the numbers of activities taken by Moodle
users. The activities in FN413 shown in Figure 7 peaked
on Monday which is the lecture day. On the average, the
learners logged into the system from noon until 23:00.

- there are clear different patterns between undergrady
.users and graduate users.
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Figure 7 Moodle Activities in FN413

Like FN413, the activities Moodle users in FN426 shown iy
Figure 8 peaked on the lecture day. This class starte_d'é
14:00 on Wednesday. The Moodle users logged into thi
system since 9:00 until 13:00 before the class on that di
and after the class. There is similar pattern on Tuesda:
Wthh hints us that the learners in this course used .th
system effectively by preparing themselves for the class 'on
day in advance. For other days, the users prefer to log int

the system during 15:00 until midnight.

Figure 8 Moodle Activities in FN426
For the graduate learners in Figure 9, their behaviors ar
quite stable during the day. This pattern can be explain
by the fact that the course is an evening program and:

learners are full-time employees. They are more likely &
use the system from their offices during lunch and
office hour (16:00-20:00). There is unique pattern for the
graduate learners that the number of activities intensifies
Saturday and Monday. There is, however, a splke 0
Tuesday during 22:00-24:00. '

|,

Figure 9 Moodle Activities in BA726
The patterns of Moodle users reveal us two facts.

Second, all users seem



sffectively employ the system to prepare themselves before
he class. These behaviors comfort us to hypothesize if
re is any difference in performance between the learners
Eyho intensively used Moodle and those who did not.

i'&\» y& =

{Ithough we can count the activities for each Moodle user,
would be a crude measure to consider each activity as
heing equivalent. One of the nice features in Moodle is the
eport~that allows instructor to keep track on how the
earners use the system. This benefits our study since we
use the database in the report to classify the activities
aken by each user. We can construct the score to measure
rs” behavior in terms of frequency and significance of
he activities. The score will be called Moodle Intensity
Score (MIS) in this study.

the null hypothesis in this study is
HO: There is no difference in performance
between Moodle and Non-Moodle Users

e performance of learner is measured by the equally

I scores include class participation and group

Therefore, the
re in this study is recomputed by excluding score from

ignment with the scores from exams.

up activities and class participation. The MSI for each
ner will be investigated if there is any correlation with
reconstructed score.

Qrder'to control other factors, the regression model as

Perfonnance; = fiSex; Faculty, Level, Past

Performance;, Moodle Intensity Score;) (1)

‘where

erformance; = Examination score for learner i ,

‘Sex; = Dummy Variable represents sex of learner i:
~ Male=1 and Female =0, ’

Faculty; = Dummy Variable represents Faculty of
learner i: Faculty of Commerce and Accountancy
: =1 and Economics = 0, .

Level;, = Dummy Variable to differentiate between
undergraduate and graduate program of learner i:
Graduate =1 and Undergraduate = 0, :

Point Average) of learner 7 in previous semester,

ighted scores from mid-term and final examination. The

own in equation (1) is estimated by the Ordinary Least

ast Performance; = The GPAX (Cumulative Grade
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Moodle Intensity Score; = The score measuring how
learner i uses Moodle. It is the summation of
appropriate weight multiplied by the number of
related activities done by learners.

The gender of learner is put as explanatory variable due to
the study by Kass er al (1998) and Makkoneﬁ (2001).
However, the empirical results from studies are
conktradictory. The former found no different impact from
gender in e-learning while the latter found that female
outperformed male.

The dummy variable level, and past
performance are added as proxies to learner’s experience.
Adam et al (1997) found that this is an important factor in

determining e-learning success. While many studies found

on faculty,

that computer literacy is also important factor, this study
conpsiders the sample in the study is unique and all learners
possess basic computer skill. We do not include this factor
in the model.

Moodle Intensity Score or MIS is ‘comput'ed by dcﬁniﬁg
different weights to a particular action taken by Moodle
users. This study classifies the actions taken by users stored
in Moodle’s database into 3 main activities, namely
viewing, interacting, and initiating. The weight for each

main activity is given by the following criteria.

Weight = 1 for viewing general content (excluding
forum/web board), '
Weight = 2 for activities involve downloading,
viewing forum, k
Weight = 3 for participating in forum by posting
' message or uploading content.

Note that the weight will be higher when the Moodler users
use the system to communicate with the instructor. This’
enables us to detect the sensitivity of Moodle usage and the
performance. It adds to the objective of our study if Moodle
enhances the communication between instructor and
learners. The'MIS for non-Moodle users is zero. To verify
the hypothesis, we will investigate the estimated coefficient
of MIS variable on performance model. ‘

Figure 10 shows the distribution of all Moodle users in the
sample. The average MIS is 143.8 while the median is
102.5. It is obvious-that the distribution is positively
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skewed so standard deviation is not a good measure of data
disperéion. The maximum score is 550 while the minimum
is 1.. We can investigate the pattern of MIS separately by
courses but the results are not shown here to save the space.
Judging from the median, the Moodle users in FN426 are
the most intensive user while the users in FN413 are the
least one. All courses are positively skewed similar to
Figure 10.
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Figure 10 Moodle Intensity Score (MIS) Distribution for
All Moodle Users
4. EMPIRICAL RESULTS

The data in this study is from the author’s scoring
The MIS is calculated from Moodle database
based on the formula discussed in section 3. GPAX is
~ collected from the Data Processing Office of Thammasat

database.

University. The learners in undergraduate program consist
of students from two faculties, the Faculty of Commerce
The
learner ID allows us to separate the sample and define the
dummy variable FACULTY to differentiate between both
groups. There is one learner from the faculty of Arts who
attend FN413.  Single observation is too small to
differentiate the learner from this faculty. Therefore, the
study omits this sample. The learners who withdraw from
the course are also excluded. The final sample size is 178
learners. 7

and Accountancy and the Faculty of Economics.

The perfbrmance model wiil be separétely--estimated for
each course first. The data from two semesters of FN413

Economics learners in this course. GPAX is still the m
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are pooled. The estimation result is shown in Table 2. Ty
most significant factor is GPAX or past performance of t
learner. SEX and FACULTY are also signiﬁéant. Maj

learners outperform their female classmates. Economj

learners have some advantage over the Commerce le
obviously. To our surprise, the use of Moodle represen
by MIS is not significant. Using Moodle or not sec;ms.
to affect the learners’ performance in FN413. Howe
low R-squared and'signiﬁcaﬁt intercept term (C) sugges
that the FIN413 model might suffer from misspecificatio

Table 3 shows the estimation model of learn
performance in FN426. The data from both semester
this course are pooled. The R-squared is satisfactory ki
for cross-section data. Three exploratory variables em.
as significant ones. The Commerce learners beat

significant factor. Moodle usage evidently boosts tl
learner’s score. There is no sign of omitted variable sin
the intercept term is not significant.

For the graduate program, all learners are at the.s;
faculty so the duinmy variable to differentiate facult
dropped. The result is also in support of the Moodle’s
in class performance as shown in Table 4. :

Table 2 Performance Model in FN413
Dependent Vanable: PERFORMANCE
Method: L east Squares

‘Sample (adjusted): 150 53 70
included observations: 66 after adjustments
White Heteroskedasticity-Consistent Standard Errors & Covariance

Variable Coefficient Std. Emor -Statistic
c 49.08503 9.344363 5.252565
FACULTY -6.942790 3.249798  -2.136375
SEX 4.760842 2.519486 1.885609
GPAX 10.28276  2.924946 3.515538
MIS -0.002381 .0.010850 -0.219491
R-squared 0.205513  Mean dependent yar
Adjusted R-squared 0.153415  S.D. dependent yar
S.E. of regression 7.897063  Akaike info criterion
Sum sduared resid. 3804.180 Schwarz crterion
Log likefihood -227.4386  F-statistic B
Durbin-Watson stat 2133113 Prob(F-statistic)




ethod: Least Square

sample: 181

5

hcluded observations: 81
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Table 3 Performance Model in FN426
Bependent Variable: PERFORMANCE

Varnable Coeffictent Std. Eror t-Statistic Prob.
od 12.27876 7.915183 1.551292 0.1250
FACULTY 5.894158 2.172580 2712977  © 0.0082
SEX -0.316706 1.831819 -0.172891 0.8632
3 3 GPAX 17.06141 2.353490 7.128255 0.0000
qa’ MIS 0.022336 0.005637  4.068962 0.0001
quared 0496498 Mean dependent yar 72.31640
Pdjusted R-squared 0.469998 S.D. dependent yar 10.41741
BE_of regression 7.583999  Akaike info cnterion 6.949699
m squared rgsid 4371.295 Schwarz criterion 7.097505
g hkelihood -276.4628  F-statistic 18.73571
rbin-Watson stat 1.930650  Prob(F-statistic) 0.000000
Table 4 Performance Model in BA 726
Adr vy oHckle TTRIDRKSNIGT
ot od Les st Squares
;e 'adysech 122
codobrerval vy T1 o becadpssawils
Cveigke Toefficien Stz Evor WSaisic Oroo
o -£3.4901 35Tz £.5550C LEI76
2o z LHE3 3.240153 U K3324r L2389
SFaX Z3 SR6AT ATECr RE-2 Srich] AN A A p
MIE CL97R 03etan %]
By od A3y Yo depmenl ey €153 343
stad S5 srac L3R 3D napeadent var 1335310
81 of regress =1 € C9603  Akyikp nfo aiedor TETH
ST s D 232107 e unber on ¢ ASESY
qiike ik ot M AR 7 resticin € 33T
Prtia-iYetsza st 1€3713F  Drohy=-sietistic) € (1252
Table 5 All Sample Performance Model
- aans v PORTORMANCT -
. Leayl Syuieres
RS
‘233ervetior s (73
po pshod gl g oo A St dwnd oy £ Cuvar ance
Conf W St Foee (IS YR 354 2rah
25,7083 3.043753 22N L5
03N 259735 1422363 - 0130
DR TT 8] . ¢ LIYBAR [ M=% S 1. S5l
1.03877+ 296131 C.EC323 €75
13 385 ? "6)a1d £454363 - L0
C.CC74) 200404 275022) ccio
(2285 Nesn deperdent vg:r 752567
Rocr e CIMAY S 7 deparzam var 130T
> ELdaBts  Akgky ke natun v 1ERLS
€C (35 1282323 Sewea T criter s T5°05
5t F3113¢3 Fousiniv 13 3536~
alscq 3lat 1878302 Dpobi=atst 3t = L3203

* investigated.
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When all samples are pooled, variable LEVEL is added
to separate between the undergraduate and graduate
program. Although Table 2 suggests different results
on Moodle use for FN413, this study ignores this
evidence. In order to get a generalized result, no
dummy variable is used to separate courses taken.
Table 5 shows the estimation result. The result
suggests that differences in FACULTY, SEX, and
LEVEL have no impact on the learners’ performance.
This study is in support of Kass et al {1998) who
proposed that gender has no impact on e-learning
performance. The past academic performance of
learner measured by GPAX is the most significant
factor which is not surprising. The coefficient of MIS
is positive and significant suggesting the role of
Moodle in enhancing performance. The significant
intercept term suggests that the model is incomplete.
We leave the issue to be explored in future study.

5. CONCLUSIONS

Pooling learners’ scores from 5 courses in finance during
2007-2008 supports the role of Moodle, a free E-learning
platform, in enhancing the learners’ performance. All
courses employ Moodle as complementary channel for the
learners to communicate with the instructor. It is not a
substitute of classroom participation. Therefore,
enhancement in learners’ performance after controlling
other factors can be considered as the result of better
communication between the learners and the instructor.

It shall be noted that Moodle is not always appropriate for
all courses. Moodle cannot contribute to the score of
learners in FN413, Strategic Financial Planning and
Control. This is the course that requires intensive learners’
debate in the class. Moodle, however, improves
understanding in courses like FN426 and BA726. Both
courses deals with financial derivative pricing and hedging.
The courses require intensive mathematical derivation.
Moodle offers an opportunity for the learners to post
question_to the instructor any time. The ideas exchanged
via Moodle are shared with all Moodle users since the
system automatically sends e-mail to all users. This is the
evidence that Moodle can complement the study in
sophisticated subjects. o h

The study in the future might extend in two areas. First,
the application of Moodle in other disciplines sh'all'\be
Second, Moodle is built to support the
constructivist approach in learning. This study just shows
the contribution of Moodle in enhancing communication.
Although we allow the learners to- submit the group
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assignments online, the information is limited only to the
instructor to grade. The learners cannot see the reports
made by other groups. The instructor might encourage the
learner to create blog or post their ideas so the learner can
learn from one another. The research on the use of
Moodle’s constructivist feature will shed some light on
teaching improvement.
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