Learners Monitoring Based on Traces in CSCL System
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Abstract. In this paper, we propose to use traces in order to facilitetg@rocess of learners monitoring
in collaborative learning context, where the interactibatveen the human actors are very voluminous
and very heterogeneous. These traces concern the entmggugdal activities of the actors as well as
the use of the system resources. Hence, first of all, thesestraust be collected and filtered. Then, they
must be analyzed to assist or support the tutors in theistdstr facilitating their use, these traces are
distributed into two main classes, which depend on the pagiagl activities (learning, assessment and
collaboration) and on the system use. The collected traeegsed by a collaborative learning system
called SYCATA (SYsteme pour la Collecte et IAnalyse des &sadApprentissage collaboratif). For
facilitating the learners monitoring process, a set ofs@ok offered to tutors (trace visualization, advice
management, etc.). Furthermore, SYCATA has an assistatagrayof the tutor, which is based on the
collected traces and a set of indicators calculated frorsethéraces. Our system was implemented and
experimented with a sample of university students wherelgesults have been obtained.
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1 Introduction follow the progress of the behavioural profile of each
learner and/or each group, to motivate isolated learners

Many works on learners monitoring take place in th&nd lazy groups, etc. [20]. All these advantages allow
context of open and distance learning (whether indian adequate assistance and evaluation of each learner
vidual or collaborative) where the need for monitoringgnd each group. This implies that the tutor must have
the learners is particularly strong. Indeed, the contex representation, as accurate as possible, of the activi-
of distance learning raises many problems, such as tties carried out by the learner (these activities can be in-
risk of abandonment of learners, the lack of motivatiolividual or collaborative, cognitive and/or behavioural)
and the difficulty for the tutor to have an adequate pe@nd should view these activities to facilitate their inter-
ception of the activity of learners [13][18][19][22]. In pretation. The representation of these activities can be
Computer-Supported Collaborative Learning (CSCL)glone by using the traces.

other than the cognitive aspect, the learners monitoring In the last few years, trace analysis has been devel-
must take into account their behavioural aspect. In oth@ped and new research fields have emerged concerning
words, the interactions between the learners should liee nature and especially the structure of data, models,
analyzed to know the content of the exchanges and theirethods and techniques to analyze and visualize indi-
nature. This analysis allows the tutor to know the deactators in order to foster learning [5]. These traces are
locks in the functioning of each group of learners, tmften used for re-learning scenarios [17], to help under-
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standing the users behaviour [23] or his learning styleverall objective of the user. As for Choquet and lk-
to support the creation of intelligent help tutorials [15]sal [6], they consider as trace any data providing infor-
and to monitor the learners or to modify their profiles. mation on a learning session broadening the definition
In this work, we propose to use the traces to assigfiven by the researchers of the TRAILS project. In our
the tutors in a CSCL environment and provide feedresearch, we adopted the definition given by Settouti
backs on various activities/tasks of learners. In collaband his colleagues [33]. They consider as a numerical
rative learning context, the traces left by the learners ategace a "trace of the activity of a user who uses a tool to
very diverse and very heterogeneous since they concetarry out this activity, saved on a numerical medium®.
all their activities carried out throughout the period of Many learning environments used traces for learn-
the system use. That makes the task of viewing thesgs monitoring. We can cite APLUSIX [4], which is a
traces very tedious especially for the tutors. The diffihelp environment for learning algebra using the learn-
culty is not limited to this; it also concerns the exploitaing traces in order to help students solving exercises.
tion and analysis of this large amount of data mass. This tool lets students solve exercises and check (by us-
The goal of this paper is to study the use of traces fdng traces) that the solutions are correct and complete.
learners monitoring in a CSCL system baptized SYCATA The tutorin REFLET [9], ESSAIM [8] and FORMID
(SYstéme pour la Collecte et IAnalyse des Traces dAg12] can see the traces of the learners activities. All
prentissage collaboratif, which can be traduced as: these tools display the progress of the work of each
system for collecting and analyzing traces of collaboraearner. CourseVis [25] is used for 3D visualization of
tive learning). This system is implemented and testetfaces stemming from the WebCT platform. The objec-
with University students where good results were extive is to make visualization from the calculation of in-
tracted. For facilitating the learners monitoring, SYCAT#cators and statistical measures. CourseVis is used for
possess an assistant system of the tutor, which is usé tutors to provide a kind of a dashboard of a learn-
to advise and support the tutor in his tasks. ing activity (group monitoring) [10]. Some systems are
The rest of this paper is organized as follows: irused for the trace visualization. We can cite Gismo
Section 2, we present a state of the art on related work&raphical Interactive Student Monitoring System for
where we give some learning systems that used the trabigndle) [24][26] which outlines the activities of learn-
Section 3 is devoted to the presentation of the means ©fs using Moodle. Gismo displays traces in a graph by
learners monitoring in SYCATA. We present in Sectiorfepresenting the number of access to different Moodle

4 the results of an experiment conducted at the level éesources by different learners. In order to analyze the
the University. Finally, section 5 contains the concluiraces, we can mention ColAT (Collaboration Analysis
sion and the future work. Tool) [1] and LISTEN [29]. CoIAT is a learning traces
analysis tool which is independent of any learning sys-
tem. It is used to analyze every step of the learners ac-
tivities within a collaborative learning session [37].
2.1 Trace-based learning systems In the LISTEN project, the researchers have devel-
ped an intelligent tutor which is capable of listening
nd interpreting the oral products of learner in his learn-
gtoread English. They have developed a set of knowl-
dge on collecting and analyzing traces, and then sought
o formalize this know-how as software architecture and
) , ) methodological recommendations [28].
!n the same vein, J-P. Egrn[n [31] def!nes a trage as Finally, JCachesim[2] is a simulation environment
an mdmgto_r (.)f actors activity in a 'ear”'F‘g S|tua_1t|on,0f the operation of a computer. It enables learners to
whether it is mstrume_nted or not. In a slightly dIﬁer’observe the functioning of the Central Processing Unit
ent way, P-A. Champin [3] talks about a sequence PU) and the invisible tasks during the execution of

§tates and transitiong representing USers actiyity, "thaeprogram and in particular operations of reading and
time sequence of objects and operations mobilized riting. The tutors can follow the learners traces by

the user when he uses the system is called trace of u%ﬁewing the log files where all interactions are recorded.
(extracted from [14]).

The researchers of TRAILS project (Personalized , , ,
and Collaborative Trails of Digital and Non-Digital Learfi:2 '2¢€s used in learning environments
ing Objects) [35] consider traces of use in hypermediln this section, we present a list of traces used in some
as a sequence of actions, and use them to identify thearning systems. This list is not exhaustive, but reflects

2 Related works

There are currently several points of view on what coul
be the definition of a trace. According to Jermann an
his colleagues[16], a trace is an observation or a recor
ing of the learners interaction with a system for analyf
sis.



the main traces kept in these systems. We can notite addition, it allows filtering the collected traces, and

that the descriptions of these traces are very diverse anthnaging messages and advice sent to learners. Finally,

often related to each other it assists the tutors in their work by providing them an
assistant system.

Table 1: List of traces used by some learning systems. . .
3 Learners monitoring in SYCATA

Environment Traces i
Inthe “The studied text 3.1 Presentation of SYCATA
LISTEN - The time of the study SYCATA is a collaborative learning environment, which
project [28] - The number of access to this text h h di
- The traces of communication between as most of the features found in CSCL systems. It can
learners be used by four human actors:
- Frequency, volume and messages . .
recipient e theauthors are responsible of the creation of the
In the - Connection time to the system learning objects that will be presentedtarners,
CourseVis - History of the visited resources
tool [24][25] - Marks of success in tests and e thetutors can follow-up all the activities of learn-
questionnaires
- Actions performed on the system ers, and
In CSCL tool - Interaction traces: number of sent e theadministrator is the first responsible of the
developed by messages
Siebra and her - The number of read messages system management.
colleagues [34] | - The quality of the interaction itself . . . -
In JCachesim | -The recording of actions done by the An important feature of this SySt.em IS th(_:" ablllty_ to
tool[2] learners on the tool. manage a set of traces representing the different inter-
-The recording of response time to the actions between the different actors. In our work, the
solicitation of the system. collected traces are distributed into two main classes.
-The origin of access to a resource The f itself is distributed into th b-cl
“The role assigned to a user e former itself is distributed into three sub-classes,
- The requests for aid or assistance which depended on the pedagogical activities of learn-

ers. The latter contains two sub-classes, which are re-
lated to traces of use of communication tools and sys-
tem resources (detailed in the following section).

For facilitating learners monitoring, SYCATA has
We have presented some trace-based systems as welhgsassistant system of the tutor. This system uses a
a list of traces that are used in these systems. In thifatabase of rules initialized by the experts in the tu-
section, we give some remarks about the limits of thesgyial field and a set of indicators based on collected
systems. traces. This system offers to the tutor a set of actions

First of all, the majority of the cited systems focusfor each selected learner (sending messages, setting an
on only one activity of the trace usage (analyse, visuagppointment, programming a virtual meeting, etc.).
ization, collection, etc.). Also, in the existing systems,

we note some limits: 3.2 Taxonomy of traces

2.3 Discussion

e Thetutors dont have enough tools to filter this greafo process the treatment on these traces, it seems nec-
mass of data. Moreover, they can not understaressary to build a traces taxonomy to thereafter define
the significance of such data. the corresponding treatment to a similar type of traces.

Also, traces taxonomy will regroup the different ap-

e The lack of tools for keeping the traces concerning, o ches for the processing of traces in the same struc-
the actions carried out by the tutors (sending o ure [14].

messages or advice, organization of virtual meet- | jiterature, we found traces of learning that are

ings, etc.). used by several researchers, traces of interaction [3][7]
e The novice tutors can encounter problems relatel$0] [32] [34] and traces of use [3][6][21][27][35]. Gwene-

to the learners monitoring process. They must hay@2n [14] has identified four groups of traces: the foot-
assistance. steps information (personal information and technical

information related to the used medium (system ver-
To eliminate these limits, we have developed a syssion, IP address, ...)), traces related to the exploitation
tem (SYCATA) which can take into account: the collec-of a resource (name, reference resources, access num-
tion, analysis, visualization and interpretation of tisice ber, ...), traces associated with the learning activitg (th



quality of a production, response time, test results.) aratdministrator, learner, author and tutor. In addition, it
the traces attached to the communication activity (nuncontains a traces manager which is made up of four
ber of messages sent and read in a forum, message conmponents: traces collector module, indicators calcu-
tent, ....). lator module, traces visualization system and assistant
To exploit better the traces collected by our systensystem of the tutor.
we suggest some classes of traces. To facilitate their The Traces Manager (TM) allows managing all col-
interpretation, we join to each trace a symbol. The prdected traces (addition, deletion, filtering, etc.) and all
posed classes are: the indicators that can be used by the visualization sys-
a. Activity traces: tem or the assistant system. Itincludes the traces preser-
ion process and the rights of displaying these traces.
The Traces Collector Module (TCM) allows the col-
tion of learners traces and their classification inte dif
ferent classes (cited in the previous section). The col-
Nected traces are used by the Indicators Calculator Mod-
ule (ICM), which allows calculating the indicators that

ii- Assessment traces: concern the assessment testgoncern the learners activities. The indicators are used

(exercises, marks, etc.). They are represented Wring or after the learning activity and represent a va-
lozenges. riety of information such as the number of access to a

resource, the time spent on each exercise or the success
iii. Collaboration traces: concern all the collabora- rate [33]. We consider an indicator as a variable that is
tive activities such as replies to the forum, accepealculated from a trace or a set of traces.
tance of collaboration request, collaboration tool, The traces managed by the TM are used either by
collaboration date, etc. They are represented by elhe Traces Visualization System (TVS) or by the assis-
lipses. tant system of the tutor. The TVS gives to the actors sta-
tistical and graphical representation of traces (sectors,
stick diagrams, etc.). The visualization is the repre-
sentation (temporal data) of all collected and converted
i: Communication traces: they concern the inter- traces during the learning period of the learner.
action between the learner and the other actors or The TVS executes a set of steps for doing its task.
between the learners themselves outside of the calhe visualization process of these traces is the follow-
laborative activities (i.e., there is no explicit requesing:

for collaboration). They are represented by circles.
1. After filtering the traces, the user (tutor or learner)

ii: Traces of use:: include information on the access must choose the Viewing period (the current day' any

to the system (date, frequency), the access to sys- previous day, any past week or also a well deter-
tem resources (courses, test), access to the collabo-mined period).

rators search engine (it is a tool that allows search-

ing a collaborator, verifying some criteria [19]) and2. Next, the user must choose the mode of viewing traces:
communication tools (chat, forum, e-mail). These graphical, numerical or mixed.

traces are represented by squares.

i: Learning traces: concernthe accessto educationa\fat
material contentin SYCATA and corresponding CORs.
sultation time (date, duration, designation of learn
ing object, etc.). They are represented by recta
gles.

b. Traces of using communication tools and sys-
tem resources:

3. After showing all the traces, the user can choose any
Compared to those types of traces previously men- trace class for more details.

tioned, we have retained and adapted traces of learn- hel . ion that ch .
ing, use and communication to be used in our collag?: For each class, a set of information that characterize

orative learning environment. We should also mention e type of traces will be displayed.

that there are few researchers who used the three types
of traces at the same time. Depending on their scopg,
they used only one type of these traces.

The last component of the TM is the Tutors Assis-

t System (TAS). Its role is to assist the human tutor
in his task of monitoring learners. In other words, it
can send advice in the form of a message to learners re-
quiring assistance. These advice are the results of the
Figure 1 gives an overview of the overall architecturexecution of a series of tutorial rules. These rules are
of SYCATA. It consists of four main interfaces, which updated by field experts. The assistant system uses a
are associated with each of the following human actorset of indicators (calculated from the traces left by the

3.3 Main architecture of the system
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In SYCATA, severaltools are available to tutorsto mon- == wme
itor the progress of their learners and all their activities | ——| =
throughout the period of the system use. T

a. Trace visualization
One of the difficulties of using traces is their visual-
ization. Indeed, registration of a given datum from the Figure 2: Weekly traces visualization
learners activity is very easy, but how it will be repro-
duced and in what form it must be displayed in order
to not lose its importance? There are traces that will b. Viewing more details on each traces class

be more significant with the graphical mode, while othg o4 activity, the learner or the tutor can find a de-

ers will be more significant with the numerical modey,jje plan with all information on each trace, such as:
(statistics). In our work and in order to better reproduce This visualization is very interesting for the learner
the traces (for maintaining its importance), we offereg, o qer to improve his knowledge as well as his cogni-
the following visualization modes: graphical, numeri-e ang pehavioural profiles. The visualization of his
cal anq mlxed: L i ) traces promotes his educational activities and consti-
This visualization is very interesting for the learner, yoq 4 good reflexive tool. As for the tutor, the visual-

in order to improve his knowledge as well as his cognig a¢ion allows him to know information on the progress

tive and behavioural profiles. The visualization of hisof every learner as well as his attitudes of work in reg-

traces promotes his educational activities and constiiiar time intervals. This offers him the opportunity to

tutes a good reflexive tool. As for the tutor, the visualyteryene and provide assistance to learners who are in

ization allows him to know information on the progress;,,pje
of every learner as well as his attitudes of work in rég- - 1 y,or can see the traces of all his learners, whereas
ular time intervals. This offers him the opportunity t0y,q |earner can only see his own ones. The users of these
intervene and provide assistance to learners who are i o< have the opportunity to choose the viewing time

trouble. , of these traces:
The tutor can see the traces of all his learners, whereas

the learner can only see his own ones. The users of theses Activity designation.
traces have the opportunity to choose the viewing time
of these traces:

3.4 Means for learners monitoring

e Starting date/Completion date of this activity.

e Starting time/Completion time of this activity.
e Traces of the current day: they can see all traces

of the activities done during the current day. e Other information according to the type of each

activity. For example, in the case of collabora-
o Daily traces: they can see traces of any previous tiontraces, we can found: receiver of collaboration

day. request, object of collaboration request, date and
_ . time of the collaboration request, appointment of
e Weekly traces: this option allows them to see all collaboration, collaboration tool, duration of col-
traces of the current week (see figure 2). laboration, etc.
e Traces of a given period: SYCATA offers the To see these details, the tutor/learner can click on

users the opportunity to see the traces done duringe image associated with each traces class (see figure
a given period (month, biannual, annual, etc.).  3).
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: The trace analysis is done thanks to the assistant
o A v e A B = system of the tutor, which can replace the tutor in the
Ly ; @ case of absence. It sends messages to learners based
S on indicators calculated from the colleted traces. For
bedgi el example, according to the value of the indicator "cogni-
e zeim tive profile”, there will be a piece of advice to be sent to
g e concerned learners. Ifits value is Very weak, a message
T s s e T §—— requesting the learner to consult the concepts of the cor-
responding learning objects and to collaborate with his
ey ST ML — colleagues is sent to him. Finally, we remind that each

P Mt
AR Tifsana

— . s = indicator is associated with a set of advice to send to the
T e ey T — concerned learners.
. Bt EE Nk =5 Figure 4 shows a set of updated production rules of
| oS T——a the assistant system. Each production rule contains a
T — — — condition about an indicator and the action to do if the

condition is true. The action is usually sending a mes-
sage to the learner or an invitation to a virtual meeting.

To see these details, the tutor/learner can click on
the image associated with each traces class (see figure
3).

Figure 3: A detailed description of learning traces.

c. Trace analyze
To better enjoy the collected traces, means for their anali”.__-..-_‘_:-..'._..:. LA A emt il =
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This visualization is very interesting for the learner |
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tutes a good reflexive tool. As for the tutor, the visual- | B
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ular time intervals. This offers him the opportunity to |——J.— " :
intervene and provide assistance to learners who are it R
trouble.
The tutor can see the traces of all his learners, where Ea e e e

the learner can only see his own ones. The users of thesﬁmmm

traces have the opportunity to choose the viewing time

of these traces: Figure 4: Advice update of the tutors assistant system.

e See the progression of cognitive or/and behavioural
profile of each learner during a definite period (one d. Consultation of learners profiles

week, one month, etc.). As indicated previously, the tutor can see the traces of

e Reconstruct the path of the learner to show hi@ny learner of his groups as well as the progress of
progress ina |earning session. This allows explairpognitive and behavioural profi|es of |earnerS, and be-
ing the background that led the learner to perfornfavioural profile of his groups during well determined
an action or to obtain a particular outcome[11]. Periods of time (a week, a month, etc.). The same for-

mulas used in SACA system [19] are taken into account

o Seethelist of isolated learners or too solicited ONnefyr the calculation of these prof”es values. Figure 5

hows the visualization of the group behavioural pro-

file.
e. Support for the isolated learners

e See the frequency of using every available toolAs indicated previously, the tutor can see the traces of
search engine of collaborators, communication toalsy learner of his groups as well as the progress of
etc cognitive and behavioural profiles of learners, and be-

e Calculate the rate of an activity, frequency of sendS
ing messages of each learner.
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Figure 5: Weekly group behavioural profile.

about one hundred fifty concepts and assessment exer-
cises.

The participants are divided into two groups (at ran-
dom). The first group (control group) follows a system
prototype without the trace visualization functionality,
while the second (experimental group) uses SYCATA
system with all its features. All the learners were orga-
nized in groups (four students per group) that followed-
up by ten human tutors of computer science department.
The students access the system using the Intranet of the
University.

At the end of the experiment (after two months May-
June 2008), a questionnaire (about the learnt subject) is
submitted to the learners of both groups. The question-
naire is constituted of a set of exercises established by
the same teachers who created the learnt subject.

Our hypothesis is that trace visualization increases the
cognitive level of learners.

havioural profile of his groups during well determined

periods of time (a week, a month, etc.). The same fo

A-2 Results and discussion

mulas used in SACA system [19] are taken into accourtto verify our hypothesis, we have compared the means
for the calculation of these profiles values. Figure Bf control group and experimental group. To know if
shows the visualization of the group behavioural prothe difference is significant between the two means we

file.

Figure 6: Messages sent by the tutor using the assistant system.

4 Experiment
4.1 Methodology

We conducted an experiment in computer science d
partment at Guelma University (Algeria), with fifty six

have used paired samples t-test (student t-test). After
using R software [36] which is a free software environ-
ment for statistical computing and graphics, we have
obtained the following results with 95

Table 2: t-test statistics.

N | Mean of Mean of tscore | Degree of P
control | experimental freedom | value
group group

28 9.036 10.79 -2.57 27 0.0129

From the table of t-test, t0.975E2.04, 50, tscore <
£0.975(—2.57 < —2.04).

The difference was very significant, the hypothesis
is proved and we can affirm that trace visualization can
increase the cognitive level of learners in collaborative
learning system. At the end of the experiment, a ques-
tionnaire containing multiple-choice questions is sub-
mitted to the learners that used SYCATA (experimental
group). It concerns the functioning of SYCATA and its
features. During this experiment, we observed that the
students were very satisfied with this system. The visual
appearance of several traces with its different forms was
the most admired element. This last point has attracted
the attention of many students who think that the possi-

students from 3rd year licence degree. The learnt subility of showing the learning pathways in detail is very

ject was: "Compilation”. It was designed by two teach

useful to increase the capacity of knowledge memorisa-

ers of the computer science department and includirtgpn and the followed path. According to students, these



traces find out the weaknesses and the strengths of edbh assistance of all the environment actors. Currently,
one of them. In addition, these students believe that thee have implemented a system (SYCATA) that collects
tutors intervention is very useful to direct or encouragand analyzes the traces of the learners. This system is
them. based on traces of activities produced by learners dur-
Concerning the faced problems, the learners citeding their collaborative learning as well as the traces of

_ _ using the different resources of the system and the avail-
. lack of opportunity to save the displayed traces, gple communication tools.

2. lack of tools for storing conversations made between In this paper, we presented some toqls that facil-
them (i.e. learners) itate the process of learners monitoring in collabora-

tive learning context. All these tools are based on the
3. refusal by some learners of collaboration requests,collected traces of the learners activities or the set of
o calculated indicators. A very important component of
4. no possibility to send parts of the courses or exelsyCATA is the assistant system of the tutor. It can as-
cises from learning space, and sist the tutor by managing a set of advice to be sent to
the learners having difficulties in each of the suggested
pedagogical activities: learning, assessment and collab-

a. Learners answers on questionnaire questions oration.
We presentin Figure 7 the responses from learners (who As @ prospect to our research, we plan to study the
used SYCATA system with all its features) to some quekglevance of the advice sent by the assistant system, and
tions of the questionnaire (n=28). the proposed tools for facilitating the learners monitor-
b. Tutors answers on questionnaire questions |ng process. Finally, we intend to conduct another ex-
Regarding the tutors, they appreciated the use of thReriment with a larger sample than the first one.
system, especially the trace visualization. In addition,
more interest has been given to the assistant system.
However, these tutors found some gaps on the graph-
ical representation of some traces in particular those of
communication traces (by sectors), the lack of possi-
bilities for knowing the online availability of a learner
(who belongs to tutoring groups) and the process of up-
dating system setting wizard is too long (tutors want to
have assistance).
For knowing the appreciation of the tutors, we sub-
mitted to them a questionnaire related to the function-
ing of SYCATA and its features. The obtained results
are the following (n=10) (Figure 8).

=

5. knowledge assessment tool is less efficient.

5 Conclusion and future work

Many interactive systems are now available on the Web
and most of these systems use collected information on
their usage to improve their quality. In human learning
field (individual or collaborative), we note that there is a
number of tools used to capture traces and produce data,
which is ready for interpretation. This type of tools is
developed in order to give teachers and tutors opportu-
nities to understand the interactions within the learning
platforms and can act directly on the design of learn-
ing environments, to make them actually closer to the
learners needs or to modify the existing ones.

The aim of our research is to develop tools for the
collection, analysis and interpretation of traces ina CSCL
environment. These traces can be used for facilitat-
ing the learners monitoring in a CSCL environment and



| N | Question | Proposed Choices
1 Did vou understand the concept of "Trace"? | Tes, parfactly | Ves, in general | Not so | Not zt 2l
| 12 | 13 | 3 | 0
2 How do you see the traces of leaming? | Very helpful | Helpful | Unhelpful | Not helpful
| 16 | 11 | 1 | 0
| 3 | How do vou see the traces of assessment? | 12 | 12 | | o
| 4 | How do you s2e the traces of collaboration? | 18 | ] | 2 | 0
| 5 | How do you s2e the traces of communication? | 10 | 15 | 2 | 1
| 6 | How do vou see the traces of use? | [ | 16 | H | 1
7 How do vou see the mterventions of vour tutor? 10 T 1 0
3 How do wou sse the importance of the trace | Very important Important Unimportant Mot
visuzlization? Important
| 13 | 9 | 1 | 0
9 How do vou see the quality of trace visuzlization? | Very well done | Well done | Badly done | Very bormg
| 7 | 20 | 1 | 0
Figure 7: Experiment results: the answers of the learners.
| N | Question | Proposed Choices
1 | Did vou apprecizte the use of STCATA? | Vs, perfectly | Yes, in general | Notso | Mot zt 2l
| 2 | 7 | 1 | 0
2 How do you see the traces of leaming? | Very helpful | Helpful | Unhelpful | Not helpful
| 6 | 4 0 0
| 3 | How do vou see the traces of assessment? | 3 | 7 | 0 | 1]
4 How do you see the traces of collaboration? ] 4 0 0
3 How do you see the traces of 2 T 1 0
communication?
& How do you see the traces of use? 1 T 2 0
1 How do vou see the use of the assistant 4 & 0 0
system?
3 How do wyou see the importance of trace | Very mmportant | Important | Unimportant | Mot Important
visualization?
| 8 [ * I * I °
¢ | How do wou see the quality of trace | Very well done | Well dons | Bzdly dons | Very boring
visualization?
| 2 4+ [ ¢ ]
10 | How do you ses the difficulty of the zssistant | Very easy | Easy | Difficult | Very difficult
system settng update? | 0 | s | s | 0

Figure 8: Experiment results: the answers of the tutors.
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