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Abstract. Nowadays Social Systems (SS) are widely used by users who want
to interact expressing their thoughts and values in their posts. In this study, we
present a research over the values expressed in user posts to investigate the
following questions: what are the relationships between personal and social
values in the users posts; which social or personal values can express (positively
or negatively) the technical values and; how the expression of personal and
social values in SS posts can assist in SS evaluation. The results showed that
the analysis of values can be used as filters for an empirical assessment of the
quality and technical problems of SS as well as a source of knowledge for the
construction of new SS requirements.

Keywords: Human computer interaction � Usability � User experience �
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1 Introduction

Concerning on Human Computer Interaction (HCI) field, studies related to User
Experience (UX) of SS to get a holistic view of the users participation are always
needed. The SS (e.g. twitter, Facebook, LinkedIn, WhatsApp, etc.) are used by a wide
range of user profiles and each with different objectives: simple interactions with other
individuals, marketing of products and services, knowledge, among others. The users’
motivations in interaction are always accompanied by values, expressed in their posts:
personal values; social values, mainly formed by the interaction of their personal values
and the socio-cultural context, which they are inserted. That thought about the social
value is corroborated by [20] when he says: each individual, when born, is inserted in a
social system established through generations and is assimilated through social inter-
relationships. [13] defines value as something that a person or group of people, con-
siders important in life.

In [18], a SS honeycomb was created by aiming to provide a basis for understanding
the functioning of a SS and, consequently, determining the elements (or values) that
should be considered when designing it. The concept of SS and the analysis of the SS
honeycomb are examined by [14] which presents a framework to help in understanding
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this kind of system and to describe new elements to such honeycomb, such as: object,
collaboration, emotion and affection, adaptability, usability, accessibility. In [10], a
discussion is presented about the evaluation on the context of human and technical
values. The meaning of each value is displayed, along with its classification regarding a
semiotic onion.

Previous research acknowledged that posts of users, created during user interaction
in the SS, may have different implications in the SS development and evaluation
processes. The research carried out in [11] aimed to study the Posts with content
Related to the Use of system (called PRU) for the evaluation process.

However, how useful is the study of user values (personal, social and technical,
etc.) expressed in PRU for such processes?

We propose to explore the relationships among personal and social values through
the lens of PRU classification in order to meet later standards to help at two different
contexts: the development of systems with the concept of VSD (Value Sensitive
Design) and evaluation of quality user interaction in ready-made systems.

During this research it was possible to confirm and establish a correlation of per-
sonal and social values in SS posts, consequently, building a framework to be used as a
tool to assess the UX in SS. The posts of the database used in this study were obtained
from public posts of Twitter users with careful to get different contexts [11]. 1,452 PRU
(N = 1,2 %) from the total of 68,888 posts were identified. The studies presented in
this article randomly separated in 1,000 posts to be analyzed.

This paper is organized as follows: in Sect. 2, we present a background with some
concepts about SS, posts in SS and new concepts about value related to use of system.
In Sect. 3, we present some related works. In Sect. 4, we present our research of posts
in SS. In Sect. 5, we present the considerations and future work.

2 Background

2.1 Social Systems

The first definition of the term was described by [16] where SS are described as
software that provides group interaction. [9] went further stating that SS not only have
the possibility of interaction, feedback and conversations among users but also have the
ability to recombine everything and establish new tools. In [24], the SS were taken to
the field of educational technologies and defined SS as a tool that provides activities in
online social networks.

[10] took the SS concepts to another level, analyzing them from the precepts
presented by [18]: honeycombs elements. [10] used some values (e.g. autonomy,
collaboration, trust, etc.) to analyze the quality of use of a SS called rich village.

2.2 Posts in Social Systems

Posts are characterized as a representative element of the interaction of SS users: their
views, small reports, public or private messages, and so on. In [12] is investigated how
users express their emotions regarding the system through their postings in order to
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support the UX evaluation in SS. The same authors in [13] have Investigated usability
and UX from the user postings in SS from the PRUs. PRU is a Post Related to the Use
of the system, for example, the following post is a PRU: “My twitter has some problem.
It’s giving an error when I want to give an answer”, but the following post is not
related to the use of the system: “I want to study, but the problem is I’m too lazy.” [11].

The posts are the main objects of study of this research. [4] analyzed how deep the
sentiments are manifested into the posts and the specific vocabulary used by the authors
when they want to express a strong sense of danger about events that occurred or will
occur. The goal is to find security patterns in words in order to develop search algo-
rithms. In [21] was carried out an analysis of the influence of the users feelings of posts
as a major factor of attention of other users to interact. The authors compared this fact
in many SS. A study about the possibility of malicious links in posts on Facebook was
carried out in by [1].

2.3 VRU and N-VRU Concepts

As a step belonging to methodology to be followed in this research, the PRUs are
classified as Value Related to Use of system (VRU) and Value Non Related to Use of
system (N-VRU) as a previous step of classification in social and personal values.

Posts classified as VRU show a positive or negative content related with the system
in use. Table 1 shows same examples of VRU.

Posts classified as N-VRU are related to any other matters which aren’t related to
use of the system. Table 2 shows same examples of VRU.

3 Related Works

[18] bought altogether social elements that should be considered when developing social
interaction tools. In [14] a review of the concepts related to SS and SS HoneyComb was
performed. The social values initially pointed out by Smith were classified in social,

Table 1. Examples of VRU posts

N0 VRU (posts)

1 “My twitter is presenting problem”

2 “I need to change my icon but twitter had a problem right now”
3 “Looks, twitter to Windows 8 Pro is bad like all others”

Table 2. Examples of N-VRU posts

N0 N-VRU (posts)

1 “Almost reaching 1000 tweets … but it’s still very little”
2 “We must tweet because, according to the new promotion, how much more tweets more

followers”
3 “Good morning, who now came to Twitter”
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personal and technical values. In [14], a social tool called “Vila na Rede” was used as a
reference to know how much the values are important in evaluation processes. The same
author, in [15], presented some activities, during a system development process, to
consider cultural requirements of target audience. He called this artifact as V4FSS
(Valuation Frame For Social Software).

A study of the construction and/or acquisition of knowledge was approached by
[23]. Here the construction of knowledge was attributed to interaction between par-
ticipants and the authors suggested two ways: Inflow, where the sense of knowledge
comes from another person; outflow, which knowledge is produced by the individual to
others.

A study regarding how the social networks influence the dissemination of
knowledge is argued in [17]. In [24] a social network with P2P architecture is built to
facilitate the interconnection of those users who need the knowledge with who owns it.

[3] proposed a conservation model at social networks based on the principles of
Hippocrates. These principles were mentioned by [2], namely: specific motivation,
consent, minimum set, limited use, limited disclosure, limited retention, accuracy,
access and compliance. To [7, 19], privacy preserving of SS user information must be
provided and be one of the main goals of the developers.

[22] asserted the importance to know how people feel about certain topics that they
find in SS. It proposed a classification of these feelings using of rating Naïve Bayer
algorithm. The author emphasized the complexity because the feelings could be rep-
resented in various ways within users posts.

[8] researched about user behavior and content of social community in terms of
reciprocity. The authors claim that when a user is faced with some content that con-
siders important, made available by another user, beget a sense of reciprocity with
whom released. The authors observed other points: who provides the knowledge want
to take advantage of reciprocity from other users; what can be the impact of these
contents to the SS and what types of content more cause reciprocity.

[5] asserted that the identity notion plays a key role in virtual communities: to know
the identity of those with whom the user communicate is essential to understand and
assess an interaction. The authors described about the ambiguous side of identity in
virtual communities stating that the basic tips on personality and social roles used in the
real world are missing into the virtual one.

Analyzing these related works regarding the study of human values, we noted the
studies correlate the maximum number of three values: [6] worked with the informed
consent of values, privacy and autonomy. The personal value of emotion and affection
is one of personal values developed in our research and considering the various feelings
represented by this value, is the most studied [4, 11, 12, 21, 22]; evaluation of SS
[9, 11, 24]; sharing (social value) and Safety (technical) by [1, 17, 23, 24] study the
personal value of knowledge; the personal value of privacy is studied by [7, 19],
reciprocity [8] and the personal value of identity by [5].

The current state-of-art have a lot of work directed to the study of values in the IHC
area, nevertheless, none discusses the relationship of various values, merely limited to
some. We propose a study on the relationship between human values as a source of
information for assessing the SS and to the development of the SS considering VSD.
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4 Research of Posts in SS

The classification of posts was conducted in two steps: The first step was to classify
1,000 (one thousand) posts as a VRU post or a N-VRU post. The selection process of
such posts was the following [4]: 295,797 postings of users with public profiles on
Twitter were collected focusing only the Portuguese language. Retweeted messages
and noisy post, such as misspellings, absence of space between words and HTML tags
were also discarded. We also considered the PRU as valid for analysis [5]. The second
step was to associate each classified post to one or more personal and social values.
This second step required the classification of each value so that we had established the
interconnections among them. The result is a table (See Fig. 4 to VRU and Fig. 5 to
N-VRU), showing the relationship among values.

4.1 VRU Classification

4.1.1 The Process
During the classification process, the concepts relatives to each value were used to
connect the posts and values. The classification was initially held by the author of this
research and, given the manual nature of the classification process, it was put in proof:
a sample of 100 VRU posts was released to a HCI specialist and other 100 N-VRU
posts to another one. A meeting was held with the specialists to present: the classifi-
cation reasons to be performed by each one; the meaning of each value [4] and the
difference between VRU and N-VRU.

After receiving the classification made by each specialist, another meeting was held
to conduct a comparison between these and performed by the author of this research
until have a final result (described below).

On the VRU, percentage of correct answers between the two classifications was
always above 88 % (knowledge): 91 % for emotion and affection, 100 % confidence.
During the meeting, some cases were discussed and one of them concerned the clas-
sification of the Autonomy value: the sample possessed 3 posts classified with the value
of autonomy by the author and the specialist only 2 of them generating an assertiveness
rate of only 67 %. During the meeting, they both agreed with the classified posts. The
Table 3 shows some examples of VRU classification.

Table 3. Classification of VRU posts in personal and social values

Posts Personal Value Social Value

“Twitter already changed the way of tweeting,
soon takes the 140 character limit”

Emotion and
Affection

(Standards, Rules
and Policies) and
object

“Wanted twitter I read all the rules and not
committed any error, not punish me for
nothing again please

(Emotion and
Affection) and
trust

(Standards, Rules
and Policies) and
object

“Twitter launches official app for Windows 8
and Windows RT: It took a while, but
Twitter finally released her to… http://t.co/
GJKvnQuXKU”

(Emotion and
Affection),
autonomy

Object, sharing
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4.1.2 Analysis and Results
As previously described the first action of the research was the classification of posts in
VRU and N-VRU and the subsequent expression of personal and social values in each
of the messages of the two posts banks (See Fig. 1).

In Fig. 1 social values are interconnected with person’s values, characterizing a
result of this research. It can be used as a source for different analysis of a system in
study. Considering a database of 1000 VRU posts, Fig. 2 shows the amount of personal
values expressed in VRU posts. Some values (as informed consent, identity, privacy,
reciprocity, reputation, visibility, prestige and social responsibility) weren’t expressed
in the VRU posts.

Fig. 1. Classification of VRU posts in personal and social values

Fig. 2. Amount of each value in VRU posts
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The Pareto chart (See Fig. 3) shows the three more expressed values in sentences
(emotion/affection, trust and knowledge) and they represent 92 % of all posts. We
emphasize the presence emotion/affection representing 76 %. We can infer, across the
high expression of this value in posts, a deep user involvement with the system when
he praises or complains about something related to the use of that system. The content
of the posts, which expressing these values cited, we find compliments and complaints
concerning the system that lead us to possible technical problems (technical values).

The second question of this research was: which social or personal values can
express (positively or negatively) the technical values and how this expression can be
useful in evaluation systems. To answer this question the contents of each message was
analyzed to identify the technical values represented in each post (as seen in Table 4).
The Fig. 4 depicts the results of this study.

Fig. 3. Amount of VRU posts (Pareto chart)

Table 4. Examples of technical classification of VRU posts

Posts Personal Value Social Value Technical

“RT{user}_: twitter already changed
the way of tweeting, soon takes the
140 character limit”

Emotion and
Affection

(Standards,
Rules and
Policies) and
object

Usability

“ Do not Like More Of this For now
I’ll Be Thank Sticky Tweets
quotient Who Occupy The Full
Screen From My Phone”

(Emotion and
Affection)
and trust

(Standards,
Rules and
Policies) and
object

Appearance

“Enter the twitter by phone is very
bad, photo does not appear”

(Emotion and
Affection),
autonomy,
trust

Object, sharing Availability
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A possible scenario to illustrate the utility of interconnection between human values
and technical is the following: a company wants to find out what technical issues are
related to portability, but the content of the client messages did not phrase this problem
explicitly. A filter could be executed with sentences that only express the personal
values of autonomy, confidence and learning.

4.2 Classification, Analysis and Results of N-VRU Posts

All the procedure described for VRU is also valid for N-VRU posts. The result of the
classification of N-VRU posts with interconnection between personal and social values
(shown in Fig. 5).

Fig. 4. Interconnection between human values and technical of VRU posts

Fig. 5. Interconnection between human values and technical of N-VRU posts
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A number of posts about emotion and affection values is expressed by users (See
Fig. 6). Three values (emotion/affection, prestige and presence) represent 93 % of the
six values found in N-VRU posts.

A point to note is the widespread expression of prestige value by users. Considering
this value, as an example, we believe in the use this information (be a very value
expressed by users) as a reason for the development of new SS requirements which
encourages the use from this value, considering the perception its importance to users.
We would use the information learned from analysis of N-VRU posts as differential is
compared with other tools and to improving usability by the user. Like this example,
many others analysis could be done in N-VRU posts to improve the UX of SS. As seen
in Fig. 7, the occurrence of personal values in VRU and N-VRU posts It has some
peculiarities, with values present in only one of them.

We argue for the use of VRU posts as an information source for a system in use
evaluation or even to help in its development phase. In general, the state-of-art of
human values don’t use posts that aren’t related to use of the system, as a source of

Fig. 6. Personal values expressed in N-VRU posts (Pareto Chart)

Fig. 7. The occurrence of personal values found in VRU and N-VRU
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information. The comparison between VRU and N-VRU is unique in this work related
to other tools and it is interesting to: (i) provide developers with a vision about what
values are expressed in both and which appear in only one of them; (ii) set patterns of
users’ behavior and; (iii) use the feelings of users as a source of information in order to
raise new requirements for the system being evaluated.

5 Considerations and Future Work

This research aims at studying the relationship between personal values, social and
technical requirements to assist in evaluation systems in use or in development. During
the research we have established an interconnection between the values, both to VRU
as for N-VRU.

As for VRU posts, was shown that is possible deal with potential technical prob-
lems studying the posts that express personal values that, in turn, portray about these
problems. With respect to N-VRU posts, they can be useful as source information for
creating new SS requirements to positively exploit the values expressed by the users.
As future work we intend to follow three lines of study:

• To apply the studies in other types of SS and to make comparisons;
• To establish patterns for identify each value to permit the development of algo-

rithms to do automatic classification;
• To study the possibility of further analysis considering the interconnections pre-

sented to help in a VSD development.
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