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Abstract. Blended solutions provide a means to orchestrate various types of activities and to schedule interactions at different times, nonetheless it is difficult
to maintain a general overview of the class. In this paper, we build on the
LearnWeb Design Framework to design and implement a Formative Assessment extension that supports the monitoring of the learning process in order to
increase awareness and support reflection in a specific learning scenario. The
extension offers a common basis for the various stakeholders (researchers,
teachers and students) to collaboratively reflect on and design effective learning
activities.
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1

Introduction

Very often University courses entail large numbers of students which makes it difficult to design and carry out learning tasks, as well as to assess learning outcomes [13].
The use of technology makes it possible to record the tracks of student activity and
to provide the teacher with dedicated analytics to improve awareness [2-3,12]. Learning analytics techniques are a valuable tool to support formative assessment practices
that are based on two main pillars: (1) the collection of evidence concerning students’
progress towards learning outcomes; (2) the teachers’ and students’ reflections on the
feedback of this information in order to enhance teaching and learning [11].
In this paper we propose a formative assessment strategy based on visualisation
techniques to support teachers’ awareness and reflection in University learning contexts that integrate technology enhanced learning activities in the curriculum.
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2

The LearnWeb Formative Assessment Extension as a Means
to Support Awareness and Reflection

LearnWeb1 is an online learning environment, which allows users to share and collaboratively work on user-generated resources either uploaded from the desktop, or
collected from the web [5-6, 9]. In order to make the knowledge processes explicit
both for teachers and for students granting them more agency in learning activities,
the LearnWeb system has been designed in keeping with the Learning by Design
approach [8,10,14]. The LearnWeb Design Framework (Fig. 1) has been demonstrated to be effective in supporting reflection and collaboration in the co-design of courses in the past [7-10]. Now we want to enhance the framework by providing tools that
allow teachers to evaluate students’ work throughout their learning pathway.

Fig. 1. Web2.0 features to the LearnWeb Design framework (multi-tier model)

2.1

Design of the LearnWeb Formative Assessment Extension

In order to provide the teacher with evidence of each student’s (or group’s) involvement in the various knowledge processes when carrying out the learning tasks, we
need to explicitly associate and display the logged data that corresponds to each activity (see Table 1). In this way, the teacher can refer back to the original framework and
course design, and monitor the students’ performance in line with the expected learning goals.
In order to address the needs of different scenarios the LearnWeb Formative Assessment extension has been designed from three main perspectives: (i) a course perspective, where the teacher has an overview of a specific course and can make comparisons between/among classes, (ii) a class perspective, where the teacher can moni1

http://learnweb.l3s.uni-hannover.de
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tor and compare the activities of small groups within the same class, and (iii) a personal perspective where the teacher can visualise information about a specific user.
Table 1. Phases of the LearnWeb Design Framework and Logged activities
LearnWeb Phases
Search and exploration
(Experiencing)
Annotation and description
(Conceptualising)
Negotiation and discussion
(Analysing)
Aggregation and presentation
(Applying)

Logged activities
Searching, Download, Open resource, Add resource, Delete
resource, Create group, Group joining, Group leaving
Tagging resource, Ratings resource, Edit resource, Comments, Deleting comments
Text from comments visualised with WordWanderer 2
Grouping resources and presentation functionality

Each phase on the user interface is located in a different tab so as to visualise the data
relating to each phase in a specific context (see Fig. 2 (1)). The visualisation of each
of these perspectives takes into account the activities carried out by students aggregated with four groups related to the four LearnWeb Design Framework features as
described in Table 1 (see Fig. 2 (2)), thus enabling teachers to analyse the factors
involved in the various learning tasks. A specific learning scenario is described in the
following section so as to provide a preliminary evaluation of the teacher’s feedback
concerning the usefulness of the visualisation of data to support teaching strategies
and practice.

Fig. 2. LearnWeb Formative Assessment extension interface

For the implementation of the Formative Assessment extension, we carried out frequency analysis and built the charts using the PrimeFaces3 library.
In agreement with the teacher, we started with the visualisation of the data collected
in previous years so as to provide a diachronic overview for the teacher who will be
able to compare the performances of different courses and reflect on the course design
2
3

http://wordwanderer.org/
http://primefaces.org/
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of future editions [4]. The objective is to evaluate the work carried out in the past and
improve future teaching/learning experiences by personalising and adapting [11].
2.2

The LearnWeb Formative Assessment Extension in Practice

During the Academic Year 2011-2012 we carried out a study at the University of
Pavia, in Italy that involved 284 first-year medical students divided into five classes:
GolgiA (85 students), GolgiB (71), GolgiC (44), HarveyD (50) and HarveyE (34).
The syllabus was based on English linguistics and focused on text-based studies of
(bio)-medical English. Students were expected to learn about multimodal theory and
how to carry out multimodal text analysis, that is, the study of printed, website, digital
and film texts in English and the ways in which these texts are used in different medical and biomedical contexts [1]. For their project work, students were required to
carry out research in groups of 8-12 members on the topic “health/biomedical/scientific education through entertainment of young children and teenagers”
and create a corpus of at least 50 websites. The work entailed the annotation of their
search trajectories (failures and successes) and the use of the LearnWeb options to
communicate with their group members and exchange information and comments.
At the time of the described scenario, the Formative Assessment Extension was not
yet available, and the teacher had to explore the work done by students by browsing
through the various groups. Using the current version of the system, it is now possible
to obtain a rapid overview of student contributions with various levels of detail.

Fig. 3. Course perspective (Comparison between classes) – Search and Exploration

(1) Course Perspective – the interface provides two search fields where the teacher
can select two classes to be compared and choose different types of graphs to visualise the data. Fig. 3 presents a comparison between the HarveyE and the GolgiA class
as regards the first pedagogical phase (Search and Exploration). Students in HarveyE
searched and added more resources than the students in GolgiA. Since the project
work task was the same for all groups (i.e. build a corpus of at least 50 websites), the
teacher might want to intervene and invite the GolgiA groups to speed up the work.
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The comparison is about the type of activities carried out by students in the two
classes and can be between courses of the past, or courses functioning at the same
time. In the first case (past courses), the teacher can see whether the current class is
performing better or worse than the previous class. Consequently, the teacher can
reflect on how to improve the course design or introduce better explanatory strategies
for students by using notifications to communicate with them and give support. In the
second case (current courses), the system visualises the actual value at a specific time
so that the teacher is constantly up to date on how the students are working in the
platform. For example, if one class is performing at a slower rate than another in the
same course, the teacher can send a notification and a request to the group leader to
speed up the work. This strategy can be useful when the teacher wants to stimulate
competition.
(2) Class Perspective – the teacher can choose a specific class in the course and select two sub-groups to be compared. In the GolgiA class for example, the results of
the comparison between the activities of the Euronics group and the Children`s genes
group in the Search and Exploration phase are very similar. Whilst in the Annotation
and Description phase (Fig. 4) we notice that a larger number of tags were added by
the members of the Euronics group, the students in the Children`s genes group were
more active in commenting and editing resources.
The results show how the two groups use a different strategy to conceptualise and
categorise contents, thus helping the teacher to understand the learning behaviour and
evaluate the group work accordingly. The teacher might decide to discuss the findings
with students and reflect on their behaviour during the course or the final exam.

Fig. 4. Class perspective (group overview) – Annotation and Description

(3) Personal Perspective – The window provides two search fields where the teacher
can select a specific class and a specific student in that class. The resulting graph
shows the number of activities carried out by the student throughout the course (see
Fig. 5). This information can help the teacher to better understand the performance of
each student and provide personalised feedback, for example according to: (i) the
specific role (e.g. group leaders can/should carry out additional activities compared to
the other group members), (ii) the given task (e.g. the teacher can encourage the slower students to carry their weight).
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Fig. 5(a) shows an example of this analysis, where the teacher investigates the profile of a student (anonymized in the picture for privacy reasons). The student mainly
searched and added resources; strangely no traces for Open resources are logged. This
could mean that the student added materials to the group only relying on the title,
without checking the content, and the teacher might want to investigate this student’s
behaviour further. Fig. 5(b) shows the traces of the same user as regards the pedagogical phase of Annotation and Description. He mainly commented resources, but he
also used ratings and tags to annotate resources. According to the tasks assigned in the
course, the teacher can judge whether the student is behaving as expected, and decide
to send him specific feedback or additional directions.

Fig. 5. Personal perspective (User Analysis) - (a) Search and Exploration, (b) Annotation and
Description

Such visualisations are useful to detect an increase or decrease in student participation
in learning activities and can encourage the teacher to restructure some tasks or to
adopt different pedagogical strategies if deemed necessary. Prompt intervention can
be a crucial factor in determining the success or failure of a course. Using the Formative Assessment extension, the teacher is made aware of the dynamics that are taking
place in the course and can speedily intervene in order to raise interest when it appears to be waning. As matter of fact, the teacher in Pavia evaluated the prototype of
the system and confirmed its potential: “it has practical applications which can save
time and allow for the constant realignment of the teaching strategies with the learning goals”.

3

Conclusions and Future Work

The LearnWeb Formative Assessment extension is designed to offer a common basis
for various stakeholders: for teachers to reflect on the teaching practices and refine
their pedagogical strategies; for students to keep track of their personal progress and
measure their performance in comparison with their peers; for researchers to realise
what functionalities work better to support specific learning tasks and improve the
system.
While some components of the technical approach are already available, others are
under development. For the moment we focused on developing tools to support teach102
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er awareness and to facilitate monitoring and mentoring activities. In the future, we
will develop the assignment and recommendation component that includes the user
interface for the learner. Another step will be the addition of a temporal dimension in
order to give a diachronic visualisation of group interactions. The impact of the feedback provided through the proposed extension on student learning pathways will be
investigated in future projects both in Italy and in Brazil. An extended study will be
carried out with the aim of analysing how feedback is perceived by students and the
impact it has on moulding the next learning stages.
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