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The contribution describes and problematizes the use of learning analytics
within a blended university course based on a socio-constructivist approach
and aimed at constructing artefacts and knowledge. Specifically, the authors
focus on the assessment system adopted in the course, deliberately inspired
by the principles of formative assessment: an ongoing assessment in the
form of feedback shared with the students, and which integrates the
teacher’s assessment with self-assessment and peer-assessment. This
system obviously requires the integration of qualitative procedures - from
teachers and tutors - and quantitative - managed through the reporting
functions of the LMS and online tools used for the course. The contribution
ends with a reflection on the possibilities of technological development of
learning analytics within the learning environment, such as to better support
constructivist teaching: Learning Analytics that comes closest to social LA
techniques providing the teacher with a richer picture of the student’s
behaviour and learning processes.
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1 Introduction

Introducing technology in learning can take place in different ways
depending on different pedagogical approaches, moving along a continuum that
goes from more transmissive models to more interactionist and constructivist
models. From the model depends, of course, the type of assessment: to a
transmissive pattern generally corresponds a summative assessment, based
on the attribution of scores / ratings by the teacher at the end of the path; if,
on the other hand, the model envisages learning not only as an acquisition of
knowledge, but as an active construction, the assessment method will try to
take into account the complex underlying dynamics and observe, rather than the
mere results, the processes of construction of knowledge and social participation
implemented both at individual and at group level. From this point of view, the
classical assessment systems - oral test, test, written paper - are not sufficient,
as they mainly aim to verify the acquired knowledge and, as such, do not allow
to reflect and bring out those processes. To this end, it is necessary to adopt
forms of observation and monitoring - rather than just final assessment - and
then use them in itinere, so that students can grasp the adequacy and efficacy
of the learning strategies they put in place while building knowledge. In short,
it is a matter of passing from a summative assessment to a formative one,
using multiple assessment tools at different times of the learning path (Dochy
& McDowell, 1997). This type of assessment allows students to be actively
involved, to consider and enhance numerous skills and competences, and to
value both the processes and the products of learning (Sambell, McDowell, &
Brown, 1997). In fact, if the assessment is introduced within a course, rather
than just at the end, it directly calls into question the students, pushing them
to reflect on their own path and on how they learn (Gielen, Dochy, & Dierick,
2003): the feedback offered in itinere allows both to recognize the validity of
what has been done up to that point, and to develop meta-cognitive skills, useful
for reorganizing one’s own knowledge. Moreover, this type of assessment, in
addition to reflecting what really happens in the learning context, supports the
individual taking of responsibility (Zimmerman, 2001) and sense of belonging
to the group (Ligorio & Sansone, 2016), as well as self-regulation (Brown &
Harris, 2013). That is to say that it genuinely reflects the socio-constructivist
approach here presented. Taken together, the pedagogical approach and its
corresponding assessment generates a huge amount of data within the digital
environments used: from MOOC platforms to Learning Management Systems,
from collaborative writing tools to shared drawing boards, from discussion
forums to repositories of online resources. Each of these tools hosting activities,
functions and roles for individual and groups to be performed. Hence the
development of a new area of research in the field of educational sciences,
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the Learning Analytics (LA) that Siemens (2010) defines as the use of data
produced by the student and the analysis models to discover information and
social connections, and to predict and give advice on learning. LA applications
use data generated by student activities that can be roughly summarized in
number of click, participation to discussion forums, formative assessment
based on computer — assisted technology. These data can be used to monitor
learning outcomes and improve them, if we adopt approaches and analysis
tools consistent with the pedagogical model. Unfortunately, this practice is
not yet widespread, as it requires the joint work of several stakeholders. That
is, it is necessary that researchers, operators and developers work together
around factors such as development of new tools, definition of target activities
to analyse and care for ethical aspects related to privacy.

Recently, however, a new perspective about LA has emerged. It is called
Social Learning Analytics and it includes analysis techniques which are strongly
rooted in learning theories and focus its attention on the crucial aspects of
active online participation (Ferguson & Buckingham Shum, 2012). The social
LA includes: social network analysis and discourse analysis (De Liddo et al.,
2011; Ferguson & Buckingham Shum, 2011) with reference to exploratory
dialogue (Mercer & Wegerif, 1999; Mercer, 2000), latent semantic analysis
(Landauer, Foltz, & Laham, 1998) and computer-supported argumentation
(Thomason & Rider, 2008). The development of Social Learning Analytics
represents a progressive shifting from a data-driven inquiry to a learning theory-
based research that increasingly concerns the complexity of lifelong learning
that occurs in a variety of contexts. In this sense, these analytics would seem
more capable of achieving objectives such as: guiding training interventions,
providing automatic but personalized feedback, encouraging reflection and
interaction in students, and identifying the best practices to follow.

2 The experience

The course in Experimental Pedagogy of the graduate course in Psychology
and Health Sapienza University of Rome) takes place, since its establishment,
in a blended mode, stimulating the students to carry out an experience of
collaborative knowledge building (Scardamalia & Bereiter, 2006), through
group-work both face-to-face in the classroom as well as online on the Moodle
platform. About 80 students participate in the course each year, divided in
groups of 8-9 students each. Over the years, the pedagogical design of the
course has become more refined, following, as its main theoretical reference,
the Trialogical Learning Approach (TLA, Paavola & Kakkarainen, 2014;).
This approach aims to integrate the monological vision of learning - which
emphasizes the individual activity of knowledge acquisition -, and the dialogical
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one - which stresses the importance of the interaction in knowledge construction
-, with a third element, represented by the use of mediation tools with the aim
of constructing artefacts (tangible objects or knowledge objects) resulting from
collaborative work. TLA authors provide a series of guidelines, the so-called
design principles (Paavola et al., 2011; Cesareni, Ligorio & Sansone, 2019),
supporting the creation of pedagogical scenarios that, in line with the trialogical
approach, are aimed at the collaborative construction of artefacts through the
mediation of technologies. The design principles focus teachers’ attention on
some specific aspects of the educational planning: promoting collective agency
together with individual agency; stimulate “contaminations” between practices
of different disciplines and between professional and academic contexts;
support the continuous advancement of knowledge and artefacts; facilitate
reflection and metacognitive processes; provide flexible mediation tools to the
learning group. In this sense, this approach hardly conceives learning as an
acquisition of knowledge, rather as an active construction of it which lead to
the development of crucial skills.

In summary, what characterizes a trialogical course is the organization of
the activity around the creation of knowledge objects that have a real and
concrete utility, that can convey the didactic contents of the discipline and
that are realized in a collaborative way, through continuous improvements.
The object chosen for the course of Experimental Pedagogy is a “pedagogical
scenario”, i.e. the conception and writing of an educational project to be carried
out in a school or in a university classroom. Since the course of Experimental
Pedagogy focuses on collaborative learning and on how technologies can
support communities that build knowledge, the pedagogical scenarios need to
capitalize on what was presented and discussed during the course, imagining a
didactic unit based on an active and collaborative use of technologies to favour
the construction of knowledge.

Around and before the final object, the course includes a series of steps to
be completed in groups and individually.

First, students are divided into working groups of 8-9 people with a
MOODLE course each, in which to discuss, build products, share resources,
access to learning contents. Moodle is integrated with the Google Drive suite
for collaborative writing and drawing (Google docs and Google drawing).
The course is divided into 3 modules lasting three or four weeks, in which two
different online activities take place. Each module ends with the creation of an
object, reflecting the class contents and preparatory to the construction of the
final object. Thus, for example, in the first module the lecture activities concern
the different theories of learning (“how to teach, how to learn”) which are
addressed through lectures, movie watching, reading and discussing transcripts
of educational activities; at the same time, in their Moodle course, groups
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discuss on the figure of the “Good teacher” and then discuss the teacher’s
behaviour that they are asked to observe through a short online video. At the
end of this module, the object to be collaboratively built by each group will be a
conceptual map on the figure of the “Good teacher”. A peer-review activity will
follow in which each group will provide two other groups with advices on how
to improve the map, so that a revised version of the object is produced and then
presented to the classmates. The same process of lessons-forum discussions-
object building-peer-review and final object improvement is followed for the
other two modules.

To support collaboration and active knowledge creation in the group, in each
module six scripted roles are assigned (Cesareni, Cacciamani & Fujita, 2016),
that students play in turn. The roles can change from one to another module.

3.1 The contribution of Learning Analytics for a formative assessment in a
socio-constructivist course

As mentioned before, a crucial aspect of a socio-constructivist course is
assessment which cannot be merely of a summative type, instead requires a
continuous analysis of students’ participation and activities during the course so
to provide them with formative feedback. Ongoing monitoring helps reflection
and guides the students towards a better participation in the subsequent
activities.

The question we asked ourselves is how learning analytics can help the
teacher to perform such an assessment, including quantitative and qualitative
data and analysis. How the learning analytics can support socio-constructivist
teaching and learning approaches? That is why we focus on the recent
framework of the Social Learning Analytics (Ferguson & Buckingham Shum,
2012) which seemed to us as a suitable way to take into account the set of
processes activated, and the number of objects created from the students,
individually and in groups.

Searching for these answers, we now explain how we performed the
assessment in the course here described.

The feedback model adopted in this course, at the end of each module,
provide students with an overall assessment of their online work. In fact,
following the literature suggestions (Gielen, Dochy, & Dierick, 2003), when
the assessment is introduced within a course, rather than just at the end, it
pushes students to reflect on their own path and to develop meta-cognitive
skills, useful for reorganizing their own knowledge.

The feedback model considers 4 different aspects: a) participation in the first
module activity, b) participation in the second module activity, ¢) continuity in
commitment to group work, c) role taking in the service of the group activity
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(Tab.1).

Table 1
EXAMPLE OF FEEDBACK-ASSESSMENT PROVIDED TO THE STUDENTS OF A SINGLE GROUP-
WORK AT THE END OF A MODULE

First Activity: Second Activity:
Discussion about Analysis and Continuity in Second Module
NAME . . . . . Roles

Learning with discussion on commitment Assessment

Technologies research articles
M very good excellent excellent excellent excellent
M good very good satisfactory good / very good
R very good excellent excellent excellent excellent
A. excellent - good good / very good
E very good - satisfactory good good
C good - satisfactory more than sufficient
R very good excellent very good good very good | excellent
C very good excellent good / very good good very good
A excellent excellent very good excellent excellent

To build this multi-dimensional feedback, the teacher and her collaborators
first use the learning analytics provided by Moodle in order to create summary
tables of each student’s quantitative participation in the activities. These tables
are then integrated with a qualitative assessment of the interventions that

students write in the forums and of how they performed their assigned role
(Tab.2).

Table 2
SUMMARY TABLE OF THE QUANTITATIVE AND QUALITATIVE DATA USED TO BUILD THE
FEEDBACK FOR A SINGLE GROUP-WORK

First Second
Activity Activity
Name | Notes Quality Level | Notes | Quality | Level | Continuity Role Role
n° 0/5 n° 0/5 assessment
Cl. 7 excellent 5 1 good 3 excellent Skeptic Excellent
Fr. 4 very good 4 0 - 0 good
Re. 4 very good 4 1 good 3 fair Synthesizer Good
2
Em. 1 fair/good 2 2 good 4 good
| very
good
Cl. 7 excellent 5 1 good 3 excellent | Synthesizer | Excellent
1
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Th. 4 excellent 5 1 good 3 good Map Very good
presenter
But. 8 excellent 5 1 good 3 excellent Observer excellent
Fl. 4 very good 4 0 - 0 fair Social tutor Fair
There. 3 excellent 5 0 - 0 good

Specifically, to perform the qualitative assessment, once again it is necessary
to use some sort of LA. In this sense, Moodle provides some functions to
keep track of both the overall work of the group as well as of the individual
work. By querying the database — using specific masks within the “report”
function -, you can get a complete report of all the activities the student has
conducted in the online course. Starting from this report, the teacher can
evaluate the quality of the interventions based on previously defined criteria:
the level of argumentation, the theoretical references to the classroom contents,
the originality of the intervention and the connections to others’ ideas. This
last aspect is the one defining the level of collaborative knowledge building:
keeping in mind others’ ideas to improve them means actively contributing
to the increasing of the group knowledge and to the refining of the collective
products. This is the concept of continuous improvement of ideas proposed
by Scardamalia and Bereiter (2006) when illustrating their theories about
the communities that build knowledge, and which is made evident in the
Knowledge Forum! through the summary notes called “Build on”.

Fig. 1 - the connections to groupmates’ ideas highlighted the students in their
interventions.

! Knowledge Forum is the educational software designed to help and support knowledge building communities (http://www.
knowledgeforum.comy).
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At the moment, Moodle does not allow us to trace connections between
different interventions, so to compensate for this lack, the students of this
course are asked they themselves to highlight the concepts taken up by their
colleagues which they intend to expand or correct (Fig.1).

It is worth saying that, while on the one hand the request for highlighting
was created to compensate for a limitation of the platform, on the other, it
promotes students’ awareness, as it makes them understand the importance of
reading others’ interventions taking them into consideration, thus modelling
such behaviour. Ultimately, this action helps the teacher in the assessment of
the collaborative knowledge building. Starting from the already highlighted
connections, the teacher can focus on the assessment of the subsequent parts of
the speech, evaluating the level and quality to which they extend others’ ideas.

Another important feature in a knowledge building community is how to
maintain an adequate continuity and consistency in students’ commitment.
Writing several interventions at the beginning of the activity and then
taking no more interest in what the others say cannot possibly lead to a
general advancement of knowledge. A continuous commitment, reading and
commenting on the groupmates’ interventions is rather a matter to be recognized
with a positive assessment. Moodle LA can help in this assessment. Access
tracking (“log”) allows you to see how the student’s engagement is distributed.
In the case reported in figure 2, the effort is concentrated only in the first
part of the course: this student expressed his ideas only in the beginning of
the activities - probably for “absolving the task™ - but then he showed no
more interest in the progress of the discussion in his group. Thus, the log
transcripts represent a further support to evaluate students’ interventions and,
more generally, their commitment.

Fig. 2 - Example of log tracking to assess the continuity and consistency in
students’ commitment.
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The role taking in service to the advancement of the group knowledge is the
last aspect we consider in formative assessment. In this case too, a good help is
provided by the LA, since they show the actions and activities carried out by the
students who covered a role, which will be subsequently qualitatively assessed.
For example, after having defined the contribution of those who played the role
of the skeptic, the teacher can assess whether she/he acted consistently with this
role, avoiding commonplace ideas in the group discussion in order to generate
prolific doubts (Cesareni, Cacciamani & Fujita, 2016).

The online activity of this course does not end within the Moodle
platform but, as already mentioned, it also includes the Google Drive Suite
for collaborative writing of texts. The final object, the intermediate products,
as well as the peer-feedback sheets, they are all created in through Google
Documents which are then linked in the Moodle course of each group. Just like
Moodle, the Drive documents can track the activities performed on them. Going
back to the different versions of the text, the contributions provided by the
various participants who have logged into the document itself are highlighted in
different colours. The teacher can, in this way, observe the growing of the ideas
in the document, as well as the contribution of the different authors. That is how
he/she can take into account the complex underlying dynamics and observe,
rather than the mere results, the processes of construction of knowledge

3 Reflections and conclusions

In the previous paragraph we described the assessment system adopted and
defined in the course of Experimental Pedagogy. It is an assessment model
intentionally inspired by the principles of formative assessment: an ongoing
assessment in the form of feedback - and not just judgments / scores - shared
with the students, and teacher’s and peer’s assessment. This system requires
the integration of qualitative procedures - managed by the teacher and her
collaborators - and quantitative data mining - managed through the reporting
functions of the LMS and tools used for the course, Moodle and Google Drive.
This operation has not been easy, as Moodle has shown some gaps in tracing
elements useful for allowing the assessment of a socio-constructivist course.
First, when it comes to assessing the quality of the interventions in the forums,
the only contribution the platform provides is the possibility of grouping them
into a single file (the complete “report™) to be evaluated. In the same way, no
analysis or even tracking is possible at the level of collaborative knowledge
building, where it would be very helpful to automatically highlight those parts
of text which are present in several interventions and the subsequent arguments
that come to constitute the added knowledge.

A type of LA that comes closest to social LA techniques would reflect
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the socio-constructivist learning here proposed in a more coherent way,
providing the teacher with a richer picture of the student’s behaviour and
learning processes. We all know very well that just accessing a resource or
being connected for a considerable amount of time does not mean having really
acquired knowledge or in-depth concepts. An interpretative mediation of these
quantitative data is always necessary, both by the teacher and within the group
of students itself, especially if we consider that, in a blended course, not all
the work takes place online.

The correct interpretation and placement of the quantitative data, as well as
a suitable integration of qualitative and quantitative data is what is required on
the one hand by the teachers, on the other by the learning software and the LA
techniques, which must necessarily be developed in close connection with the
pedagogical assumptions. To this aim, the reflection on the assessment must
precede the planning and implementation of the measurement.

Ultimately, we believe that the direction to follow should start from a global
understanding of how learning can be facilitated and its socio-relational factors
supported, to arrive at personalized reporting and visualization methods that
are made available to students and clearly linked to mechanisms for improving
their learning.
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