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This paper aims to assess the relevance and usefulness of the SAPO Campus
recommender system, through the analysis of students’ and teachers’ opinions.
Recommender systems, assuming a ‘technology-driven’ approach, have been designed
with the primary goal of predicting user interests based on the implicit analysis of
their actions and interactions. The results of this study reveal that although there is
some confusion and unawareness about the recommender system, the participants
consider that SAPO Campus recommendations are useful and they often find
interesting people and content through the results provided by the system. The results
also reveal that there is a negative correlation between finding and following people
through the platform recommendations and the level of education, that is, the higher
the level of education, the lower is the frequency regarding finding and following
people suggested by the platform recommendation system.
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Introduction
In a context where it is recognised that learning occurs throughout individuals’
life, not only in formal spaces but also in informal ones (Saz et al. 2011) and with
the improvement and massification of technology  specially with all the tools and
applications from the social Web  learners are becoming not only consumers but
also producers of content and knowledge (Siemens 2008). The existence of a huge
quantity of information makes the process of searching and selecting online content a
hard task for the average user, who is generally overwhelmed by information overload
(Gemmis et al. 2009). Therefore, recommender systems appear as useful tools in
reducing the time and costs involved in the process of searching and selecting online
information (Drachsler 2009). In this paper, we will present the main results of a
study that aimed to assess the relevance and usefulness of the SAPO Campus recommender system, through the analysis of students’ and teachers’ opinions.

Developing and integrating a recommender system at the SAPO Campus platform
According to Adomavicius and Tuzhilin (2005) cited in Drachsler (2009), the general purpose of recommender systems is to pre-select information a user might be
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interested in. Thus, this kind of system tries to predict users’ preferences based on
an implicit analysis of their activity (Lee 2001), in order to support the process of
searching and selecting online information (Gemmis et al. 2009).
The literature in this field tells us that there are two main types of recommender
systems: content-based and collaborative (Gemmis et al. 2009). The first one is based
on the analysis of users’ preferences in order to recommend content similar to what the
user preferred in the past (Drachsler 2009). This recommendation method allows
the user to develop a deeper understanding about a given topic but, on the other hand,
causes over-specialisation problems because it does not retrieve topics outside that
particular cloud of interests. The collaborative recommender systems aim to predict
appropriate items based on interaction data of many users with similar interests within
the community (Deshpande and Karypis 2004). Although this method retrieves new
items based on similar interests in the community, the arrival of a new user or a new
item could represent a ‘cold-start problem’, which corresponds to the time that the
system needs to understand users’ preferences (Mödritscher et al. 2011).
Nowadays, recommender systems are successfully applied in e-commerce sites
like Amazon,1 matching users’ interests with those with a similar taste and creating
a ‘neighbourhood’ of like-minded customers (Drachsler 2009). These successful
examples may help us to think about the advantages and limitations of these systems
and to develop specific ones for educational contexts. In the Technology Enhanced
Learning (TEL) research field, recommender systems have to deal with different
levels of complexity involving learners and learning activities. Thus, according to
Manouselis et al. (2011), it may not be sufficient to merely transfer the recommender
systems logic used in e-commerce contexts to educational ones.
In educational contexts, recommendations appear to be useful for empowering
learners to set up their own learning environments (Mödritscher 2010), helping them
to select content according to their individual needs (Santos and Boticario 2010).
Therefore, these systems could offer guidance to learners without limiting their freedom, by mediating the relationship between users’ existing knowledge and potential knowledge acquisition (Lichtnow et al. 2006). According to Drachsler, Hummel
and Koper (2008), with recommendations, users are able to be self-regulated and responsible for their own learning, while they also have the opportunity to find peers
and/or tools and get suggestions and motivational support from interaction with
peers (Mödritscher et al. 2011).
Taking these principles into account, we have developed and integrated a recommender system at the SAPO Campus platform. SAPO Campus is an institutionally
supported platform, developed by the University of Aveiro and PT Communications/
SAPO for educational contexts, offering social media core services (e.g. photos,
videos, blogs, status and links) in order to allow the development of collaborativebased communities of learning (Pedro et al. 2012).
Despite the institutional link  one that provides an acknowledged and regulated
environment for content publishing  the platform aims to encourage openness and
communication values and attitudes. Therefore, each logged user in the platform has
a personal area that automatically aggregates the content he or she has published
and a news feed area where the content shared by the people he or she follows is
aggregated and where it is also possible to access to notifications, favourite content
and recommendations.
In SAPO Campus, the recommender system does not represent the interaction
core of the platform. Instead, it works just like an additional element to support
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users’ navigation and interaction (Pedro et al. 2012), aiming to reinforce the social
dimension of the platform. The system developed is a collaborative recommender
system based on the open-source technology of Easyrec2 and comprises two main
areas (Almeida, Pedro and Santos 2013):




Recommendation of people: available on a sidebar box, presents people of the
same school that the user may be interested in following (Figure 1);
Recommendation of content: available on a sidebar box and on the news feed area
of each user. Contents can be filtered according to the category (e.g. status,
photos, videos, links and posts) and can be marked as favourite (Figure 2).

To allow for the establishment of a successful relation between the system and the
user and to minimise some limitations of the recommender systems (e.g. ‘cold-start
problem’), in SAPO Campus, each user is added to a meaningful context (its school
space in the platform), being able to interact with other school members and to
receive recommendations of people and content relevant in that particular school
context (see Almeida, Pedro and Santos 2013).
After making this functionality available in the platform and after a suitable
time required for users to start receiving recommendations, a study was conducted
in order to understand the relevance and usefulness of SAPO Campus recommender
system, through the analysis of students’ and teachers’ opinions.

Methods
This paper is part of a larger case study that was developed at the University of
Aveiro, focused on assessing the SAPO Campus users’ opinion about the utility and
relevance of SAPO Campus recommendations in supporting the interaction of the
community and the development of networks based on their own interests.
This particular study had 165 participants (84 female and 81 male) from
three different elementary and secondary schools and one university. From these,

Figure 1.

Recommendation of people on the sidebar box.
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Figure 2.

Recommendation of content on the newsfeed area.

144 (87.3%) were students from all educational levels (elementary education [EE] to
higher education [HE]) and 21 (12.7%) were teachers from elementary to secondary
education (SE). Figure 3 shows the distribution of teachers and students by the different levels of education in which they teach or learn. It is important to notice that
there were three missing answers from the group of teachers who did not mention the
level of education in which they were involved.
After making the SAPO Campus recommender system fully available and
after a suitable time required for users to start receiving recommendations, participants were asked to answer a short online questionnaire (approximately 10 minutes).

Figure 3.

Distribution of the participants by educational levels in which they teach or learn.
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The questionnaire was composed of 10 questions (four scale questions and six
open-response questions) addressing two major sections: (1) general opinion about
recommendations and (2) usage habits and the usefulness of the SAPO Campus
recommendation system.
The questionnaire was answered online by some members of the informal group
that has been working with SAPO Campus team in the pilot study (students and
teachers from three different schools). For the HE group, it was made an open dissemination of the questionnaire through the SAPO Campus platform. No particular
steps were taken to minimise bias in the sample since this was a pilot study and its
main objective was to collect data that would be later applied in the development of
the platform. Hence, the research team complemented this analysis with other data
that were collected in the usage log files of this feature by this informal group. A
further study will be done, with a sample that has minimised potential bias. This
study will also include a qualitative scope, in order to explore the reasons underlying
the choices made by the participants.

Results
SAPO Campus users’ opinion about online recommendations
When asked if they remembered to receive some kind of online recommendations and
in which services, the majority of the participants (64.8%) of both groups  teachers
(61.9%) and students (65.3%), specially from SE (80%) and from the third grade of
EE (71.1%)  stated that they did not remember to receive any online recommendation (Figure 4). The results presented in Figure 4 were analysed and distributed by
educational levels: EE; SE; HE and the group of teachers (T). EE, in Portugal, is
divided into three grades. The first one comprises 4 years (age: 610), the second
comprises 2 years (age: 1012) and the last one comprises 3 years (age: 1215).
The other 58 participants (35.2%) who said they remembered to receive recommendations through online services indicated, as shown in Table 1, mostly
Facebook (25.9%).

Figure 4.

Remembering to receive online recommendations.
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Table 1. In which services and which recommendations SAPO Campus’ users remember to
receive (N 58).
In which services and which recommendations do you remember to receive?

f

%

Services

Facebook
15 25.9
SAPO Campus
8 13.8
Others (YouTube, Amazon, Google, Spotify, eBay)
6 10.3
Type
Content
6 10.5
People
5 08.6
How
By email
3 05.2
Confusion with Online security practices (e.g. not sharing personal data)
13 22.4
Notifications and navigation support messages of SAPO Campus 4 06.9
Not respond
11 19.0

It is also important to mention that 22.4% of those participants presented some
misconceptions, mostly related with online security practices, for example, related to
the importance of not sharing personal data, and 19% did not answer the question
(Table 1).
As participants were asked to point out one or more examples of recommendations and services, the sum of the percentages in Table 1 is superior to 100%.
The participants were also asked to give their opinion about the importance and
usefulness of recommendations, positioning themselves (agreeing or disagreeing)
toward the following statements: (1) recommendations are useful to find interesting
people; (2) recommendations are useful to find interesting content; (3) recommendations encourage to search for new people and content; and (4) broadly speaking,
recommendations are useful. The results presented in Figure 5 show that participants,
mostly students from the first grade of EE and teachers, agreed with all the presented statements, specially (2) and (4). Even though the participants have generally
agreed, the statements ‘recommendations are useful to find interesting people’ and
‘recommendations encourage to search for new people and content’ were those that
gathered lower percentages of agreement in all educational levels, but specially
among the participants of the HE group, which seems to be, in general, the most
sceptical about the usefulness of recommendations.

Usage habits and users’ opinion about the utility of SAPO Campus recommendations
When asked about some real cases in which SAPO Campus recommendations
were useful, some participants (17%) stated that they were useful to find and follow
interesting people, others (16%) stated that they had not received any useful recommendations yet and 11% of the participants said that the recommendations were
useful to find interesting content. It is also important to mention that 35% of the
participants did not answer this question and 12.3% presented some misconceptions
related to the notifications and the navigation support messages of the platform
(Table 2).
Participants were asked about their usage habits and their opinion about the
utility of SAPO Campus recommendations, in the following topics: (1) attention to
the SAPO Campus recommendations; (2) access frequency to recommendations in
the newsfeed area; (3) interesting people found with the SAPO Campus recommendations; and (4) useful content found with SAPO Campus recommendations.
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Figure 5.

SAPO Campus users’ opinions about the usefulness of recommendations.

Figure 6 shows that all the participants, mostly students from the first grade of
EE and teachers, usually pay attention (often and very often) to the SAPO Campus
recommendations. Regarding the access frequency to the recommendations in the
news feed area, the values seem to decrease a little bit, specially in the group of the
HE students (only 27.8% of the HE students access the newsfeed area often or very
often). Regarding finding interesting people with the SAPO Campus recommendation, the values also seem to decrease specially in the HE group, with only 44.4%
stating that they frequently find and follow interesting people with SAPO Campus
recommendations. Finally, in the statement (4), there seems to be an increasing
number of participants that frequently find useful content with SAPO Campus
recommendations.
Table 2.
useful.

Users’ opinion about real cases in which SAPO Campus recommendations were

Cases in which SAPO Campus recommendations have been useful
Useful recommendations

Did not receive any useful
recommendation
To find content
To find and follow people
Usage practices
Does not usually visit the
recommendations area
Confusion with
Notifications or navigation support
messages of the platform
General opinion about SAPO Campus (i.e. is useful to promote interaction)
Not respond
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26

16.0

18
28
7

11.0
17.0
4.2

20

12.3

13
57

7.9
35.0
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Figure 6. Usage habits and users’ opinion about the usefulness of SAPO Campus
recommendations.

It is also important to note that a significant (p 50.01) negative correlation
(0.21) was found between the action of following people with the SAPO Campus
recommendations and the level of education. This means that the higher the level of
education, the lower is the frequency regarding finding and following interesting
people with the SAPO Campus recommendations.
Participants were also asked to present some real cases in which a SAPO Campus
recommendation had been useless. In this particular question, 32.7% of them stated
that they have not received any useless recommendations and 44.2% did not answer
the question. Only 6.6% of the participants pointed to some cases in which they had
received useless recommendations: recommendations of people (2.4%), recommendations of content (1.2%) and all the recommendations (3%). The remaining 16.3% of
participants indicated some other aspects related to the navigation support messages
of the platform (6%) or their general opinion toward SAPO Campus platform (6.1%).
Nearly 4.2% of them also said that they did not usually visit the recommendations
area.

Discussion of the results
The data presented indicate that there seems to be some confusion and unawareness
about recommender systems among the participants of this study, since only 58
(35.2%) of them said they remembered to receive recommendations, and 48.3% of
those presented some misconceived answers or did not answer the question at all.
It is also interesting to note that, contrary to what is somehow expected, the
majority of the participants from the SE group (80%) and the third grade of the EE
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group (71.1%) stated that they did not remember to receive any online recommendations. A very high percentage of students, especially in these ages, are registered in
social networks such as Facebook where it is almost impossible to not receive
recommendations of people or content. Thus, it is important to take these issues into
account, and it is important also to note that this was the first question and the
students might not be familiar with this particular vocabulary, especially the term
recommendation.
The results also seem to indicate that students from the first grade of EE (aged
610) have presented atypically high percentages of agreement throughout the
questionnaire. This may be related in part with suggestibility issues. As Ceci and
Bruck (1993) cited in Costa and Pinho (2010) point out, children tend to answer
according to the expectations they have toward the person who is asking. Nurmoja
(2005) and other authors (e.g. Bruck and Ceci 1999; Candel et al. 2004) add that
the suggestibility decreases with age, thus, the younger children are usually more
suggestible. Therefore, it is important to analyse and discuss the results taking these
issues into account. To deeply analyse the opinion and usage habits of this group of
students, it will be desirable to further explore this topic focusing specially on this level
of education.
However, despite the confusion and unawareness about the recommendations
expressed in the first question, the participants seem to agree with the presented
statements about the usefulness of recommendations in general and especially
regarding finding interesting content. It is important to look at the first-grade students’
values carefully and take into account the aforementioned suggestibility issues.
Regarding the usage habits and users’ opinions about the usefulness of SAPO
Campus recommendations, the participants seemed to find (often or very often)
interesting people and content with the SAPO Campus recommendations. From the
correlation study, a significant and negative correlation was found between finding
and following people suggested by the recommendations and the level of education.
This means that the participants of lower educational levels find and follow people
through the recommendations more frequently than the participants of higher
educational levels. They tend to follow progressively fewer people through the recommendations as the level of education increases. This may denote that younger
learners are not as aware as the older learners about their own interests (personal,
social, or even learning interests) and as they progress in the learning process, they
progressively realise and define their interests, being more selective when they are
building and developing digital networks and spaces based on them.
Nevertheless, when we asked the participants to present some real cases in which
SAPO Campus recommendations were useful, recommendations of people were the
most frequently mentioned, closely followed by content recommendations. Percentages are still relatively low, maybe because it was an open-response question and it
was at the end of the questionnaire.
Conclusions
The results of this study seem to indicate that some participants, and maybe due to
the fact that the recommender system is not a core system of the platform, have
presented some misconceptions and unawareness about it. This lead us to think that
it will be important to redesign, optimise and rethink the integration of the system
in the platform (e.g. the inclusion of a new tutorial step explaining the existence and
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the usefulness of the system) because, although the participants have presented
some misconceptions about the recommender systems, they seem to simultaneously
recognise their importance and usefulness to find interesting people and content.
Also, due to the interest that the badging system is currently raising (see Santos
et al. 2013) and taking into account the potential of recommendations in promoting
the interaction and the involvement within the SAPO Campus community, recommendations of other types of content, specially badges the user can win, are likely
to be introduced at SAPO Campus, in order to explore the interest that both features
seem to promote.
For privacy issues, the SAPO Campus recommender system only recommends
content shared from users of the same institution. The system would become more
interesting if it was possible to recommend content and people from other institutions or even content from other sources, outside the platform. We think that it
could be an important and necessary improvement that we will have to further
consider in order to make the system more relevant and useful.
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