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ABSTRACT
In social applications (e.g. Facebook, Twitter, etc.), the dynamic
and complex nature of user interaction dedicates that values must
be accounted for within the social contexts in which such applica-
tions operate. Research in value-sensitive design (VSD) and ethics
in technology has shown that social applications may negatively
impact important user values while intending to promote others.
We attempt to solve this issue through utlizing normative frame-
works, which research shows to be capable of influencing human
values. However, and due to the nature of norms, the system may
have to act on normative conflicts, and various strategies have been
proposed literature for resolving these conflicts. In this paper we
present the details of a user study we propose to investigate the ef-
fect various conflict resolution strategies may have on user values,
as well as the effect of each of these values on users’ preference for
one strategy over another.

1. INTRODUCTION
People’s values play out differently in different situations [14, 13].
Within the social applications domain (e.g. Facebook, Twitter, etc.),
the dynamic and complex nature of user interaction dedicates that
values must be accounted for within the social contexts in which
such applications operate. Research in value-sensitive design (VSD)
and ethics in technology has shown that social applications may
negatively impact important user values while intending to promote
others. In our research we attempt to solve this issue through utliz-
ing normative frameworks.

Normative frameworks [1] have been proposed in multi-agent sys-
tems research as means to regulate the behavior of autonomous
agents for achieving a better overall system performance, and re-
search in philosophy and ethics shows how social norms can be
used to positively (or negatively) influence human values [7, 17,
19]. Furthermore, [11] highlights the need for an appropriate nor-
mative grounding (also from an ethics perspective) within VSD.
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As part of our research, we previously developed a grounded model
linking norms, values, and social elements for the family life do-
main in [10], a normative-based social commitment model that al-
lows users to create, through a system of agents, customized nor-
mative agreements amongst each other, and validated that model’s
usability and applicability to the domain through an empirical user
study [8].

However, and due to the nature of norms, an agent may be con-
fronted with a normative conflicts (e.g. when it is subscribed to
two regulatory norms that, at a certain time, are guiding the agent
towards opposite actions). Various strategies have been proposed
in normative frameworks literature to resolve these conflicts (for
example, see [12, 20, 15]).

In this paper we present the details of a user study we propose to
investigate the effect various conflict resolution strategies may have
on user values, as well as the effect of each of these values on users’
preference for one strategy over another. In Section 2 we present
the theoretical concepts that led to our research question, in Section
3 we present previous work that serves to motivate many key points
in our proposed study, and in Section 4 we present the proposed
study itself.

One of the contributions for this workshop and VSD is highlighting
the need for research on dynamically accounting for human values.
Though we already suggested using norms to account for values at
runtime [10], it is also essential to understand how resolving con-
flicts between norms (as well as preferences) affects these values.

2. BACKGROUND
2.1 Normative frameworks
A regulatory norm, is a deontic action guiding statement, e.g. an
obligation or a prohibition of a certain action. These statements
are often used as guidelines for the behavior of humans in society.
Similarly, norms of this form can be used to regulate the behavior
of agents within agent societies. Frameworks were developed in
research on normative multi-agent systems (see [1] for an overview)
that utilize norms, often within a regulatory layer, to optimize the
overall behavior of a multi-agent system.

It is important to note that norms in agent systems often do not
resemble rigid rules that force the agent into compliance, but rather
allow violations whereby certain sanctions would be imposed on
the violating agent. Agents can then reason on whether to comply
or violate certain norms [18], motivated by their objectives as well
as sanctions/rewards.



2.2 Relationship to values
Research in philosophy and normative systems proposed the idea
that values can be influenced by norms, which influence agents’
choice of actions: an action changes an old situation into a new
situation, and when a new situation is better or worse than the old
one with respect to a certain value, we say that the action respec-
tively “promotes” or “demotes” that value [3, 17]. Since norms are
action guiding statements (obligating or prohibiting actions) [7],
norms can be used to influence an agent’s behavior in order to pro-
mote or demote certain user values, i.e. a user’s perception of how
far their values have been met.

To make this relationship more concrete, we borrow from the field
of computational reasoning and use the value-based argumentation
scheme created by Atkinson [2]. Atkinson takes Walton’s notion
of goal [21] and separates it into states, goals, and values, such that
in state S, an agent A must achieve goal G to promote value V .
Similarly, for our purpose we can say: in current social context S,
agent A should adopt norm N that obliges or prohibits action Ac,
which changes the situation in favor of (thus promoting) value V .

For example, within the domain of family-life location sharing apps
(e.g. Life360, FindMyFriends, etc.), and assuming the addition of
a normative component (i.e. similar to our proposal in [9]), the
following normative statement

(1) Peter (Mary’s father): “I want Mary to share her location with
parents if she’s located in the park”

obligates the location sharing action which would arguably change
the situation favorably for a value such as “safety”. Similarly, the
normative statement

(2) Mary: “I want Peter to not receive my location between 6:00pm
and 9:00pm”

prohibits an action in a manner that would arguably change the
situation in favor of the values “privacy” or “independence”.

2.3 Normative conflicts
Within a system of agents that is governed by a normative layer,
agents may subscribe to a number of regulatory norms. For regulat-
ing social applications (as proposed), various norms may be placed,
each with the intention of promoting a certain value within a cer-
tain social context. The ability for agents to subscribe to several
norms that may eventually obligate or prohibit opposing actions
may cause normative conflicts to occur.

Using the two example statements in the previous section, we can
better highlight how normative conflicts may occur. When Mary’s
agent is subscribed to both norms, and if she enters the park at
7:00pm, it must violate at least one of the two norms. This will, in
turn, affect how the values associated with these norms (i.e. safety,
privacy, and independence) are fulfilled. Therefore, conflict reso-
lutions strategies which determine the outcome of this normative
conflict will then affect how each of these values are fulfilled.

3. PREVIOUS WORK
3.1 Commitment model
In [8] we have developed a normative-based Social Commitment
[16] model, that allows two parties to create normative agreements
regarding the sharing and receiving of location information in the
family life domain. We presented the model as BNF grammar:

Figure 1: A menu implementation of the grammar.

〈commitment〉 ::= ‘I want’ 〈debtor〉 ‘to’ 〈norm type〉 〈action〉
‘with/from’ 〈third party〉 ‘if’ 〈condition〉 ‘,’ 〈lifespan〉

Where debtor is the party that has to comply with a norm, norm
type is an obligation or prohibition, action is either to share or
receive location info, third party represents the party with/from
whom the info is shared/received, condition represents a geograph-
ical location or a time period within which the norm is detached,
and lifespan represents the validity of the commitment (e.g. good
for one time, or until explicitly removed).

3.2 Empirical evaluation
Evaluating our claim of the model’s support for user values is cur-
rently being carried out. In [8], we have evaluated the model’s
usability and usefulness in the family life, location sharing do-
main through an empirical user study conducted online (using Mi-
croworkers.com, a crowd-sourcing platform).

Four-hundred and twenty participants were exposed to a number of
randomly selected scenarios, each starting with a familiar family-
life situation that contains a location-sharing problem that needs to
be solved. The scenario text will ask the participant to attempt to
solve the problem through creating a commitment, using a web-
style menu implementation of the grammar above. The menu al-
lows the user to select a debtor, a norm type and an action, a third
party, and a condition (see Figure 1). For each scenario, after sub-
mitting their commitment solution, users would be asked to rate
how the menu and its options contributed towards solving the prob-
lem in the scenario, using a continuous slider. Finally, after a num-
ber of these tasks is completed, participants would answer a 6-item
component-based usability questionnaire (CBUQ) [4]. Results of
the evaluation have confirmed (1) that the model’s usability is more
comparable to a norm set of easy to use interaction components,
and (2) the model’s usefulness in the domain, measured both sub-
jectively (through the rating slider) and objectively (if for each sce-
nario, participants created what we designated as correct or “most
applicable” commitment).

3.3 Advantages and disadvantages of this setup
Using simulated tasks on an online platform for empirical evalua-
tion has proven to have several advantageous aspects. Participants
were readily available, and the required number of participants was
reached within a relatively short period of time (between two to
three weeks). Having to replicate the same setup in lab situation
would take considerably more effort (especially on the participants
part), whereas conducting the study online provides the freedom
for them to participate within their own convenience. Moreover,
this flexible nature allowed us to carefully design the tasks as to
evaluate as many aspects of the model as we needed.

Naturally, this setup also has disadvantages. Participants have a
better chance of “cheating” by providing inadequate responses in
order to get the compensation money. Also, despite the flexibility



Figure 2: How conflict resolution strategies may affect user val-
ues and preference.

in task design, we were discouraged from creating tasks that are
overly complicated or time-consuming. However, these two short-
comings were for the most part alleviated through (1) using quality
control measures, such as a simple question to verify whether users
read the scenario text (participants were informed as well that fail-
ing to provide adequate responses will result in no compensation),
and (2) a short, introductory video and a “practice mode” preceding
the actual tasks.

Therefore, we find crowd-sourced online experiments to provide an
appropriate environment for our proposed users study in this paper,
and we then propose using a setup similar to the one described in
this section.

4. PROPOSED USER STUDY
We propose to evaluate two approaches in resolving conflicts. The
first approach would request the user to define the precedence of
two normative statements when a potential conflict is detected, and
the second approach would solve the conflict automatically when
it occurs, using specific resolution criteria. We are interested in the
effect each approach would have on certain user values, as well as
the overall preference of users for one approach over the other.

It can be argued that each of the two approaches would provide
more support for certain values (e.g. the first approach would pro-
mote empowerment and autonomy, and the second approach would
promote convenience and trust). Figure 2 shows a conceptual model
of how we propose the conflict resolution strategy will affect user
values as well as preference.

4.1 Setup and procedure
For this study we propose a within-subject design. The idea is to
allow participants to make a comparison of their preference of the
two strategies rather than provide an evaluation of one. Participants
will therefore engage in both conditions, in random order.

Similar to the experiment described in Section 3, participants will
assume an identity, and will have to go through a number of family-
life scenarios (for this experiment, three for each condition), with
each scenario containing a problem that requires the participant to
provide a solution using the grammar menu. Scenarios provided
will lend to a situation where, assuming the user constructs the
designated solution, a normative conflict will occur between the
solutions for the first and second scenario. At the end of the sec-
ond scenario, depending on the resolution strategy, the system will
either present the conflict for the participant to solve, or decide au-
tomatically according to the conflict resolution strategy. The third
scenario will provide the consequences of the resolution (in both

conditions) in scenario form, and will not require a solution like
the previous two.

We illustrate this further use the same two example statements in
Sections 2.2 and 2.3. In the first condition, and at the end of the sec-
ond scenario, the participant will receive a pop-up saying that the
solution they just created conflicts with the one they created in the
first scenario, and ask them to decide the statement with the higher
precedence. If they decide that the first statement has a higher
precedence, the third scenario will describe how e.g. Mary went to
the park, and that the location was shared with the parent (assum-
ing the participant’s character was Peter), etc. In the second con-
dition, the automatic conflict resolution strategy will decide which
statement has a higher precedence, and the third scenario will then
describe the consequences.

4.2 Evaluation
At the end of each condition, participants will be asked to rate how
the outcome of the scenarios contributed to each of the selected n
values in the model (see Figure 2), using a rating slider. At the
end of both conditions, users will use a continuous slider as well to
quantify how further they preferred one strategy over the other. We
can therefore measure the effect each conflict resolution strategy
had on the n selected values, and how each of the values affected
the participants preference of these strategies.

4.3 Alternative approaches
The way we propose the first condition dictates that the partici-
pant’s feedback is required as soon as the possibility of a conflict
is detected, and not when the conflict itself occurs (which may still
be considered “design-time”). An alternative way would be to re-
quest participant feedback when the conflict itself occurs, i.e. at the
beginning of the third scenario, or at “run-time”.

Moreover, a number of automatic conflict resolution strategies ex-
ists in literature. In the second condition, one of these strategies
will be selected. Alternatively, we can propose additional condi-
tions to evaluate more than one automatic strategy. This however
will have implications on the complexity of the experiment de-
sign, and therefore its length and the required effort on the partici-
pants’ part. As previously mentioned, this is discouraged in online,
crowd-sourced setups.

Other factors may be involved in determining the effect of conflict
resolution strategy on values, for example, age, gender, whether or
not the participant has children, etc. Another idea of interest may
be the effect of user values not only on preference but also on the
participants’ overall acceptance of the technology [5], as well as
their perception of it as both a tool and a social actor[6].
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