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Abstract— The analysis of the traces of digital activity and the
content analysis of a discussion forum on an Open and Distance
Learning (ODL) platform form a database to be processed on R,
in order to release an asynchronous learning model, according to
the approach by Linear Structural Relation (LISREL) of
Structural Equation Modeling (SEM).
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l. INTRODUCTION

The appropriation of methods and techniques of distance
learning is not obvious to students. Also, most tutors do not
help learners solve technical problems [1]. To fill all these
gaps, a "Student Guide for Online Learning" (SGOL) entry
module was designed and subsequently introduced in three
open and distance learning courses. It aims to support learners
in taking charge of the platform and provides the tools, advice
and methods necessary to succeed in open and distance
learning.

learning,

The idea of exploiting this instrument mainly has been
advanced. Reinforcement of learning in ODL devices was
envisaged, through modeling of learning engineering. It was
within this framework that research was conducted and was
based on the analysis of ODL. A study that coming from
cognitive science, in the field of engineering science.

Modeling focuses on learners’ knowledge management and
data analysis on the platform. In other words, how to establish a
model of Structural Equation Modeling (SEM), which can
apply to any kind of open and distance learning, according to
the analysis of traces of learning activities on a platform? The
problem was about the distance learning system. The aim was
to study the behavior of the learners in front of the discussion
forum and to know if in an online teaching, the engagement in
an interaction between students can be valued. Which model of
asynchronous learning could be a tool for improving teaching
effectiveness?

The aim of the study was to present an online learning
model. To achieve this goal, firstly, the trace of asynchronous
activities was analyzed, then a structure model based on SEM
was developed.
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. MATERIALS

Data collection was conducted in 2016, 2017 and 2018.
Three L3 ODLs of ISTs (IST: High Institute of Technology, in
Madagascar) were used as research ground: Automatic System
Engineering (ASE), Transit and International Trade (TIT) and
Logistic Operations and Transportation (LOT). The distance
learning initiation module called SGOL or "Student's Guide to
Online Learning" was put into play. It contains four forums for
discussion. A digital activity trace analysis grid was used with
six promotions, 109 new learners, 12393 past events and 1072
messages to analyze.

1. METHODOLOGIES

A motivated learner communicates with his entourage in a
training device, shares his knowledge via the platform,
develops his know-how and his knowledge, and collaborates
with the members of his group for a requested work. The
evaluation of these three measurement variables in the learning
of the initiation module made it possible to measure the latent
variable "involvement" of the learner. Similarly, forum
consultation, discussion consultation, learner participation by
sending and updating messages, were all listed to be able to
measure the learner's attitude when learning from a distance.
Thus, the two models validated in [2] were used for all
applications in the rest of the study, in order to leave the
structure model of the research. Is there a causal relationship
between the learner's involvement and his attitude in the
discussion forum? Does involvement enable the development
of learners’ knowledge? Does the learners' attitude in the forum
have a positive impact on their learning outcome? These are the
different research questions that will be answered in this article.

V. RESULTS
The overall result of the research primarily covered the
innovative strategy for distance learning. The expected result
was the provision of an asynchronous learning model in ODL.
This model can be adapted to the Malagasy context.

A. Asynchronous learning model

The structure model made it possible to examine the link
between the different latent variables. The structural equation
method represents a multivariate technique that combines
measurement  models and  structural models  while
simultaneously examining a series of linear relationships
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between observed variables and latent variables on the one
hand, and between sets of latent variables on the other hand [3].

1) Model identification

The data obtained from the analysis of digital traces of
the activities and the content analysis of all existing forums
were the basis of treatment on R. The two latent variables A
and E were determined from these analyzes according to the
two previously validated measurement models [2]. The article
presents the determination of the third latent variable C, which
has a direct relationship with the educational outcome of the
training. Six cases are likely to happen for the model structure
equation. The figure below shows the identified model:

Fig. 1. Identified structure model

2) Structured model with estimated parameters

The structure model below was obtained at the outcome of
the processing of the first proposal. It was noticed that the
model converges after 71 iterations.
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Fig. 2. Structure model of the research

According to Fig. 2, the learner's involvement has a
direct impact on his attitude in the discussion forum.

B. Estimation of the result from the latent variable C

Three latent variables were considered in this structure
model: A for Attitude, E for Involvement and C for the
Cognition.

The latent variable C has a relationship with the educational
outcome of the learning. Let "Rm" be the result from the
research model, and "Rr" the educational outcome of the
learning. The result was 1 when the learner was admitted and
was 0 when the learner failed (not admitted).

Result from R processing:

A E c [33,] -5.773 -1.66L -1.681 [66,] -24.008 -3.677 -3.677
[1,] -28.135 -4.264 -4.264 [34,] -25.251 -3.834 -3.834 [67,] &.767 0.380 0.330
[2,] -19.763 -2.881 -2.881 [35,] -25.232 -3.899 -3.899 [68,] -18.17L -2.748 -2.748
[2,] -13.783 -2.064 -2.064 [35,] -15.273 -2.446 -2.446 [69,] 12.07L 1.690 1.630
[4,] -4.140 -0.487 -0.487 [37,] -17.272 -2.895 -2.895 [70,] 36.412 4.398 4.338
[5,] -3.680 -0.727 -0.727 [38,] -16.621 -2.484 -2.484 [71,] -27.500 -4.197 -4.137
[6,] -17.787 -2.500 -2.500 [39,] 4.458 0.801 0.801 [72,] -7.430 -1.362 -1.362
[7,] 0.210 -0.168 -0.168 [40,] 2.251 o0.812 0.82 [73,] -7.599 -1.163 -1.163
[8,] -18.600 -3.063 -3.063 [41,] -15.630 -2.391 -2.391 [74,] -10.615 -1.733 -1.733
[3,] 4.553 0.779 0.773 [42,] -1.948 -0.412 -0.412 [75,] -16.648 -2.644 -2.644
[10,] -22.740 -3.385 -3.38 [43,] 48.037 7.688 7.688 [76,] -2.433 -0.610 -0.610
[11,] -23.937 -3.668 -3.668 [44,] -13.208 -2.127 -2.127 [77,] -25.021 -3.738 -3.738
[12,] -26.275 -3.963 -3.963 [45,] -11.093 -1.625 -1.625 [78,] -25.071 -3.811 -3.811
[123,] -5.015 -1.495 -1.435 [45,] 15.830 2.422 2.422 [73,] 12.862 1.351 1.851
[14,] -15.324 -3.055 -3.085 [47,] -26.353 -3.373 -3.873 [80,] 114.753 18.093 18.083
[15,] -22.558 -3.427 -3.427 [48,] -13.587 -1.899 -1.899 [81,] -18.745 -2.851 -2.851
[15,] -12.165 -1.724 -1.724 [49,] 75.051 11.104 11.104 [82,] 28.847 4.707 4.707
[17,] -27.917 -4.237 -4.237 [50,] 22,352 3.611 3.611 [83,] 7.09 0.177 0.177
[18,] 16.731 2.347 2.347 [51,] -16.358 -2.452 -2.452 [84,] -8.090 -1.021 -1.021
[13,] -24.002 -3.677 -3.677 [52,] -13.096 -2.133 -2.139 [85,] 17.88% 3.135 3.136
[z0,] 27.830 3.068 3.068 [53,1 -13.826 -2.320 -2.320 [86,1 5.277 1.743 1.743
[z1,] 35.883 6.194 6.134 [54,1 2.712 0.670 0.670 [87,]1 26.58% 5.238 5.238
[z2,] -3.803 -0.775 -0.775 [55,] -11.391 -1.432 -1.432 [88,] &0.BEL 13.242 13.242
[22,] 41.321 6.345 &.346 [56,] 46.751 7.675 T.675 [89,] 24.377 3.364 3.364
[24,] -0.226 0.238 0.238 [57,] -15.504 -2.272 -2.272 [90,] -11.455 -1.633 -1.633
[25,] -13.416 -2,207 -2.207 [58,] -5.851 -1.196 -1.196 [91,] -20.802 -3.242 -3.242
[25,] 1.850 0.437 0.437 [59,] 123,287 1.615 1.619 [92,] 53.235 £.683 B.633
[27,] 0.633 -0.047 -0.047 [60,] -10.516 -1.354 -1.354 [93,] 21.525 1.395 1.3%
[z8,] 1.824 0.235 0.235 [61,] 0.931 -0.003 -0.009 [94,] -7.963 -1.722 -1.722
[23,] 40.334 6.022 &.022 [62,] -20.218 -2.870 -2.&70 [95,] -27.743 -4.2715 -4.213
[20,] -5.972 -1.308 -1.308 [63,] 5.303 1.406 1.406 [96,] -28.278 4,283 -4.233
[31,] 108,158 16.410 16.410 [64,1 -13.807 -2.165 -2.165
[32,1 -26.054 -4.003 -4.003 [65,1 -26.824 -4.032 -4.032

Fig. 3. Three latent variables of the research

This set of data was exported to Excel to perform a
spreadsheet analysis.

C. The threshold value from the probability distribution of C
and the actual result

A threshold value Cy of the latent variable C was set to
decide whether a learner was admitted or not. Depending on
this threshold, the following table shows a comparison of the
actual results with those of the model. It will be noted by
TRUE if the real result of the learner is identical to the result
predicted by the model (whether admitted or not), and by
FALSE otherwise.

Threshold of C 0.9 -1.0 -11 -1.2 -1.3 -14 -15
TRUE 72 T2 73 73 73 71 71
FALSE 24 24 23 23 23 25 25
Number of

admitted learners 42 ) 43 45 45 a7 9
according to the

model

Number of

actually admitted 46 46 46 46 46 46 46
learners

Fig. 4. Threshold of C

According to the Table in Figure 4. a maximum of
likelihood can be deduced between the results of the model and
the actual results for a threshold value ranging from Cy, = -1.1
to -1.3. The exact value of the threshold to be adopted can be
determined from the distribution of the values of these two
types of results in the following paragraph.

In the cases where Ciy = -1.2 or Cy = -1.3, a similarity
regarding the number of learners admitted was also observed.

D. The pedagogical result in relation to Cognition
according to the model

By taking Cwn = -1.3, the graph in the Figure below
represents the decisions on the learners' result as a function of
the "value of the latent variable C".
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Results from the model
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Fig. 5. Processing of the Threshold on Excel

It was found, according to the graph on Fig. 5., that starting
from the value " Ci " threshold of the cognition, the model
gave the result 1, in other words, starting from the threshold
value of the cognition, the learner has passed the training.

QQ-plot C and Result

Results
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Latent variable C

Fig. 7. Distribution of the educational result

This last value was used in the following analysis.

F

g. 6. Data processing on Excel

With R, it is also possible to determine this threshold.
According to Fig. 7. below, using locator () R-function, Ci was
-1.338.

¥ ¢ |ar|am|c Y T .
By e R e B s e E. Results forecast for the current academic year

-~ e S Open and distance learning ASE is recruiting its second
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E 2 E TRUE o .. .. .

- e e O = beginning of the training. After the digital trace analysis of
s 3.055] Sees| 0] o Taue L activities on SGOL, 2708 events were passed. The content
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Result as function of C according to our model

Résultt

-10

s9 0
5

0

Latent variable C

K

10

Fig. 9. Result forecast for ASE 2018

F. General prediction

Data with values varying from 0 to 20 for each variable

COLLAB, COMM, MOTIV, Consu_F, Consu_D, Envoi M

was created.

COLLAB COMM MOTIV

2607

Consu_F

Consu_D
5

Envoi_M

A
-13,06

E
-1,74

c
-1,74

2608

5

-10,87

-1,46

-1,46

2609

5

-8,69

-1,19

-1,18

2610

10

-16,66

-2,19

-2,19

2611

10

-14,47

-1,92

-1,92

2612

10

-12,29

-1,64

-1,64

2613

10

-10,11

-1,37

-1,37

A result 1 indicates an admitted learner, while 0 indicates as
always, a non-admitted learner.

In Fig. 11., the red marker on the ordinate 0 and abscissa 5
indicates that learners having brought COLLAB = 5 failed.
Above, the red marker on the ordinate 1 indicates that other
learners having brought the same value of COLLAB are
admitted, but obviously with other values of the other variables.
The proportion between admitted and failed learners is: 91%
admitted - 9% failed.

From Fig. 12., it is noted that the proportions of admitted
learners increase according to the values of the variables
studied (example in Figure 5.19).

Result as function of COMNM

2614

10

-7,92
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15

-15,89

-2,10

-2,10

2616

15

-13,71

-1,82

-1,82

2617

15

-11,52

-1,55

-1,55

2618

15

-9,34

-1,27

-1,27
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i . ] e e
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2619

15

-7,15

-0,99

-0,99

2620

20

-15,12

-2,00

-2,00

2621

20

-12,94

-1,72

-1,72

2622

20

-10,75

-1,45

-1,45

2623

20

-8,57

-1,17

-1,17

2624

20

-6,39

-0,90

-0,90

2625

o

-18,97

-2,15

-2,15

2626

o

-16,79

-1,87

-1,87

2627

wlnlnlololo|o|ololole|o|o|o|olalalala]a]a

o

-14,60

-1,60

-1,60

olojlolololo|olololololele|o|ole|elelala|a]|a

2628

5

o
o
o
o

o

15

-12,42

-1,32

-1,32
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Fig. 10.

figure.

Result as function of COLTAB

91%

57% 2097%  100%
le [ . -

a3% 9%
) -

0,03%
- .

10

Result as function of MOTIV

73% 83% a3% 99%
1e . . .
27% 17% ™ 1%

Result as function of Consu D

89% 89% 20%
. [ .

E,CandR
The results are summarized in the graphs in the following

100%
[}

100%
.

1%
-

B83%
1w

17%
0e

Result as function of CONMM

87%
.

13%
-

20%
.

10%
-

3%
.

Result as function of - Consu_F

% 88% 89% a1%

. . [ .

13% 12% 1% 9%
0w . - L]

Result as finction of Envor M

85% 87% 20% 92%
le . . L]

15%

13%

10%
.

Fig. 11. Result as function of each variable

&%
-

Extracts of data generated with the estimated values of variables A,

Fig. 12. Increasing rate of admission depending on the variable

It can be deduced that the more learners bring more
collaboration, the more they can be admitted. A motivated
learner collaborates with his peers and always communicates
with them during his learning. He always reads news,
participates in ongoing discussions and creates much needed
debates. The dynamism of the learner in collaboration and
communication, the maintenance of motivation and the active
participation in a discussion forum has a positive impact on his
cognition and brings him a good pedagogical result.

For the observed variables generating the latent variable A
(Consu_F, Consud_D, Envoi_M), it was noted that the rates of
admitted learners do not vary much, as shown in Fig. 13.
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Fig. 13. Rate of admission with latent variable A

It was deduced that the three measurement variables of the
latent variable A do not have a direct impact on the latent
variable C, as well as on the pedagogical result of the learner.
In other words, the student's behavior in front of the discussion
forum does not have a direct influence on his / her acquisition
of knowledge.

Participation in the ongoing discussion and any consultation
of forums on the platform is not enough when learning in an

Result as function of COLLAB

57% 91% 9997%  100% 100%
1w ] . . .
435 o5 0,03%
0m L ] L]
0 5 10 15 20

ODL. It is necessary to react, and to always contribute to the
collaboration in all the group activities of the training. It is also
necessary to talk to the manager or teammates about the
difficulty if there is one, so that they can help solve it and take
the necessary action to keep perseverance motivated.

An interesting result can also be deduced from Fig. 11. It is
highlighted in the Fig. 14. below.

Besult as function of MOTIV

TI3% B3% Q3% a0% 100%
le ] ] ] ]
7% 17% T 1%
0w . . ]
0 5 10 15 20

Fig. 14. Collaboration and motivation of learner

From a certain value of collaboration provided by a learner,
that learner can always be admitted whatever the values of the
other variables of measurement (0 failure). Collaboration is
therefore a strong indicator for the latent variable E and has a
significant impact on C and the educational outcome. In other
words, collaboration favors a socio-constructivist vision of
learning as part of the construction of knowledge [4], [5].

Afterwards, the motivation of a learner can also be
mentioned. It creates a climate conducive for learning.
Motivation is part of the social skills needed in e-learning. "The
idea that we can build ourselves and rebuild ourselves, as we
can partly build and rebuild the rest of society, permanently"
[6]. A motivated learner communicates with his entourage in a
training device, shares his knowledge via the platform,
develops his know-how and his knowledge, and collaborates
among the members of his group for the requested work.

The involvement of a learner in a group could support his
asynchronous interaction and motivation in training.

It can be said that the involvement of the student must be
serious to be successful in an ODL. The student should be
active in collaborative work, interact with the peers, and he or
she should be motivated by training and all learning activities.

V. DISCUSSIONS
Tutoring, if there is one, should then favor the collaboration
of the learners to have a good result. According to Dix et al.
[7], collaborative work is developed in pairs, and it would be
better to present students with an organized forum than to
suggest ways for them to organize it themselves.

A. Remote collaboration in a structured forum

In the context of collaborative remote discussion, learners
use the forum tool to come up with a common solution [8] [9];
and they must argue to better understand their peers [10].

While the scenario has an important role to play in
stimulating interaction between learners [11], it is also
important to adapt the tools to the context of learning. The
result of the research has approved the importance of this
structuring, and the impact of collaborative work on the success
of active learners.

Learners in distance education have brought nuances to
collaborative working arrangements. Bruno De Liévre and his
colleague [12] have highlighted the fact that learners value and
consider collaborative work to be beneficial. This nuance was
found during the content analysis done in some forums, and has
an impact on the behavior of the learner.
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The study covered all structured forums. Learners work in
the first two sequences, without any forum structure being
provided to them. The relevance of their interactions in
unstructured forums was also considered and their ability to
build an organization that suited them was trusted. The learners'
perceptions of the effectiveness of collaborative work, in
SGOL sequence 3, where the forum is well organized
according to the learning scenario, was found. It is clear that
the structuring facilitates the use of the forum and its
effectiveness for distance learning.

B. Tutorial intervention to help learners collaborate

In the same way, the tutorial intervention has an important
place in the good realization of an open and remote training. In
tutorial resolution # 8 of Jacques Rodet in April 2018, he spoke
about collaboration, in other words helping learners to
collaborate. "The remote tutor must intervene with groups of
learners. It is not up to him to play the role of team leader but
rather to help learners, both collectively and individually, so
that learners can achieve their goals of activities and training as
well as a real autonomy of operation. Its interventions are based
on the collaboration of learners whose main phases are as
follows: the learners' involvement to the team, the team
production and the evaluation of their team’s activities”.

In this case, learners must get involve in the team, produce
as a team, and evaluate the activities of their team.

Productivity is related to accomplishing tasks and achieving
goals. Tutorial interventions help learners to collaborate. They
are thus very diverse and marked by the different phases of the
collaboration. Actions’ learners help learners to accomplish
their tasks and achieve their goals by keeping their
collaboration alive.

In problem-based and project-based learning, according to
Caroline Verzat and her colleagues [13], effective learning is
inseparable from true collaboration among students. The tutor's
role is often to facilitate collaboration, to create a space for
socio-cognitive conflict between students and to be able to
facilitate learning as part of a dynamic group of students.

VI. CONCLUSION
It can be concluded that the behavior of a learner in front of the
discussion forum does not have a direct effect on his cognition;
and then the domination of collaboration is highlighted on the
acquisition of knowledge in open and distance learning.

have success. The dynamism in the collaboration implies a
strong interaction within the group, thus resulting in the
effective production for the achievement of the common
objective, and obviously improves the educational results.
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