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Abstract

Serious games are increasingly being used for training of social skills. The main idea is to create a virtual environment in
which a trainee can interact with graphically embodied virtual characters. By designing scenarios in such way that the
character’s behaviour provides direct feedback on the correctness of the trainee’s choices, an interactive learning

experience is created. This paper explores the potential of this approach in the domain of law enforcement. A prototype
has been developed of a serious game that enables police academy students to train their communicative skills. A pilot
study with 41 students has been conducted. The results show that this is a promising instrument for education in this
domain, but also point out several suggestions for improvement.
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intimidations to physical violence. In 2006, the Dutch
Ministry of the Interior (BZK) initiated a preventive
program ‘Veilige Publieke Taak’ [1]. Part of this initiative
was monitoring the incidence of violence in the public
sector. According to this study, around 60% of the
employees in the public sector has been confronted with
undesired behaviour in the last 12 months. Despite
interventions initiated by the Minister of Justice, only a
tiny improvement for some services was found in the

1. Introduction

“On Sunday, February 1%, around 18.45, the police have
arrested two men (age 21 and 22 years old) for heavy
misconduct against caregivers. Ambulance personnel
were helping a lady who was not feeling well. Several
bystanders were interfering with the aid given. The two

men physically attacked the ambulance personnel and
pushed them aside to gain access into the ambulance. The
men resisted their arrest and called the police officers
names, before they were taking in.”

Even though it is just a single examplef, this incident
illustrates that aggressive behaviour against police
officers is an ongoing concern in The Netherlands. Such
aggression can range from verbal threats and

* Source:https://www.politie.nl/nieuws/2015/februari/2/09-opgepakt-
voor-agressie-naar-hulpverleners.html
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period 2006-2011 [1]. For the police domain, no
significant improvement has been achieved at all, so the
situation is still very actual.

There is an ongoing discussion about what can be done
to better prepare police officers for such incidents. One of
the solutions that are currently considered is to put
substantial effort in training of communicative skills. The
underlying idea is that the way in which employees
communicate with citizens might have an effect on
whether or not the citizens misbehave. Indeed,
communication training and resilience training have
become important elements in the education program at
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the Dutch Police Academy [2]. Such training is typically
performed in a group setting, for instance based on role-
play, where student learn to communicate with
(aggressive) citizens in such a way that the situation does
not escalate. Although this form of training has shown to
be successful, it is quite expensive with respect to both
money and time. Furthermore, the training is not always
easy to control or repeat systematically.

As a complementary approach, in our research we
propose the use of simulation-based training to learn
communicative skills. This is in line with a number of
recent initiatives that show promising results regarding
the possibility to train social skills based on simulated
environments involving virtual humans [3-7]. These
projects have addressed a variety of tasks in different
domains, including police interviews [3], leadership
training for naval officers [4], medical consultations [5],
negotiation in different cultures [6], and manager-
employee conversations [7].

The main idea of the current system is that Police
Academy students can practice their communication skills
by engaging in conversations with virtual citizens. By
designing the scenarios in such a way that the virtual
characters behave well if they are being approached
correctly, but misbehave if they are being treated inappro-
priately, trainees will receive immediate feedback on their
performance. With such a system, students have the
ability to practice their communication skills in a cost-
effective, personalized and systematic manner.

In this paper, a prototype of such a serious game for
simulation-based training is presented, which has been
developed in collaboration with the Dutch Police
Academy. In addition, a pilot study is described that has
been performed to evaluate different aspects of the
system. The emphasis of the proposed system is on
decision making aspects in a graphically realistic
environment. By using a combination of motion capture
technology and state-of-the-art software from the gaming
industry, a realistic environment with human-like virtual
characters is created. To achieve this, the choice has been
made to use a relatively simple interaction paradigm,
based on multiple choice menus and dialogue trees.
Hence, the focus of this paper is on developing a learning
tool for decision making in familiar environments, and not
so much on affective multi-modal interaction (which
obviously is an important aspect of simulation-based
training too, and which we will integrate with our current
system in the future).

2. Theoretical basis

To design an effective training tool, a first question to be
asked is what should be the learning goals of the system.
For the current context, these learning goals are similar to
the ones used in the existing education program of Police
Academy students.

2.1. Social skills training within law
enforcement

In [2], an overview is presented of the theories that are
used in the education program of the Police Academy for
teaching social skills. The document covers a wide variety
of skills, including ’core qualities’, cooperation, feedback,
communication, general conversation skills, task-specific
conversation skills, conflict resolution, and emotion/stress
regulation. For the proposed project, which has an
emphasis on (verbal) communication and aggression de-
escalation, especially the last four skills are of relevance.
The idea is to capture the knowledge available in the
relevant theories within the training system, to enable it to
provide appropriate feedback to the actions performed by
the trainee (cf. [8,9]). Regarding general conversation
skills, there are a number of techniques that students
should include in their repertoire by repeated practice;
these include techniques at a verbal (e.g., paraphrasing,
asking questions) and a non-verbal level (e.g., nodding
and using eye contact). Regarding task-specific
communication skills, there are several more sophisticated
methods that students should learn to apply in the right
context. For instance, in ticket issuing conversations,
students can make use of the ‘Van der Steen method’.
This method divides the conversation in three phases
(opening, dealing with reactions, and administrative
closure), and prescribes recommended behaviours for
different types of reactions of the conversation partner
[10]. Similarly, several theories are used that enable
people to take away resistance during difficult
conversations, such as the Leary Circumplex [11] (which
classifies behaviour along the axes of dominance and
cooperation, and provides guidance for selecting a type of
behaviour that facilitates successful interaction), and the
Transactional Analysis [12] (a psychological theory that
helps understanding how people express their personality
in terms of behaviour). Regarding conflict resolution, an
important theory is the one by Giebels and Euwema [13],
which distinguishes five styles for solving conflicts
(namely forcing, avoiding, problem solving, yielding, and
compromising), and enables people to make strategic
choices between these styles in a particular situation. In
addition, the CIPA model is often used, which identifies
four phases within difficult conversations (making
contact, gathering information, problem solving, and
closure), and provides behavioural guidelines for each
phase [2]. Finally, regarding emotion/stress regulation,
students should learn to recognise the aggression level of
their conversation partner as well as their own stress level,
and be able to find a suitable match between the two by
switching between stress levels and corresponding
interaction techniques [14]. Although this overview of
communication skills was established specifically for the
Police Academy, it shows much overlap with the
techniques that are prescribed for other domains in which
aggression de-escalation plays a role, such as public
transport and health care [15].
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2.2. Focus of this Pilot; the ‘Door Scene’

As it would be impossible to address all of the skills
described in the previous section within one pilot study,
the focus of the current paper is on one specific learning
goal. This learning goal is taken from the module
‘Noodhulp’ (Emergency Assistance), which is one of the
modules in the education program at the Police Academy.
As part of this module, students have to learn to correctly
handle the so-called ‘Door Scene’. This is a situation in
which a police officer has just been informed about an
incoming emergency call. For the current prototype, we
focus on the domain of domestic violence (e.g., a call
from a crying woman who claims that her boyfriend is
abusing her). The scenario starts at the moment that the
police officer (together with his or her partner) arrives at
the address from which the call was made, and rings at the
door. Typically, the door is then opened by one of the key
characters in the scenario (e.g., the woman how made the
call, or her boyfriend). The main goal for the trainee is to
find out what is going on (e.g., is this indeed a case of
domestic violence?) and to decide whether or not there is
sufficient evidence to enter the house, while at the same
time preventing the situation from escalating by applying
the appropriate communication skills.

3. Training Environment

To develop the virtual training environment, the same
approach as in [16] has been followed: the environment
has been implemented in InterACTS, a training platform
developed by the company IC3D Media.”™ The InterACT
platform is especially suitable for designing simulation-
based training of interpersonal skills, since it focuses on
smaller situations, with high realism and detailed
interactions with virtual characters. An example
screenshot of a training scenario for students of the Police
Academy is shown in Figure 1. In the example displayed
in Figure 1, the trainee plays the role of a police officer,
responding to a potential domestic violence situation. The
goal in this situation is to engage in a conversation with
the lady to persuade her to let you help her.

A dialogue system based on conversation trees has
been used to enable trainees to engage in a conversation
with the embodied conversational agent (ECA). The
system is based on the assumption that a dialogue consists
of a sequence of spoken sentences that follow a turn-
taking protocol. In these scenarios, the trainees starts the
conversation by saying something (e.g. “Good morning,
we have been informed that your neighbour heard
someone cry this morning”). After that, the ECA can
respond, followed by a response from the trainee, and so
on. These dialogues are represented by conversation trees,

§ http://www.interact-training.nl/.
™ http://ic3dmedia.com/.

where vertices are either decision nodes or atomic ECA
behaviours, and the edges are transitions between nodes.

The atomic ECA behaviours consist of gestures,
combined with pre-generated fragments of speech,
synchronised with facial expressions. Scenario developers
can generate their own fragments using a motion sensing
input device such as the Microsoft Kinect camera and a
commercial software package called FaceShift.™ The
recorded fragments are independent from a particular
avatar and they can be projected on arbitrary characters.
Each decision node is implemented as a multiple choice
menu. By using this menu, the trainee has the possibility
to choose between multiple sentences. Hence, the
emphasis of the current system is on the verbal aspects of
aggression de-escalation. In the system used for the
current study, two to four options are available for every
decision node.

Figure 1. Example screenshot of a training scenario.

For the current evaluation study, four representative
scenarios for the ‘Door Scene’ have been developed, in
collaboration with (and approved by) domain experts of
the police academy. In two scenarios the ECA is male,
and in two scenarios the ECA is female. The scenarios
have been designed in such a way that the ending can be
either positive (e.g., the ECA lets the police officer enter
the house) or negative (e.g., the ECA closes the door and
refuses to open again), depending on the appropriateness
of the trainee’s choices. However, in the current study, no
explicit ‘score’ was assigned to the player’s performance.
The contents of the scenarios (i.e., the conversation
fragments) have been recorded with the help of
professional actors (one male and one female). On
average, a scenario lasts about 5 interactions (i.e., both the
user and the virtual character speak about 5 sentences
before the scenario ends), which means that it takes about
2-3 minutes to play a scenario.

4. Pilot Study

To obtain feedback from potential end users on the
prototype, a pilot study has been performed with students

1 http://www.faceshift.com/.
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of the Police Academy. In the following sections, the
participants, experimental design, scenarios, and
procedure of the study are described, respectively.

4.1. Participants

In total, 41 people were selected to participate in the
experiment. All participants were students of the Police
Academy, who were following the module ‘Emergency
Assistance’. The participants came from three different
classes, who participated at different days: the first class
consisted of 16 students, the second class of 11 students,
and the third class of 14 students. No participants dropped
out. Out of the 41 participants, 31 were male and 10 were
female. The average age of the participants was 27.1 (c =
6.5).

4.2. Procedure

The pilot experiment was executed in a computer room at
the Police Academy (see Figure 2). At the start, all
participants filled out an informed consent form and
provided their personal data. This, as well as all other data
gathered in this experiment, was collected anonymously.
After that, participants received a document with
instructions about how to work with the training software.
Participants had to play all four scenarios consecutively.
They were instructed to first solve each scenario to the
best of their ability by carefully observing the situation
and by selecting the appropriate responses in the multiple
choice menu. After that, they could play each scenario
again, in order to explore what would happen in they
selected different responses. After having read the
instructions, they could start the training software.

Figure 2. Impression of the pilot experiment.

Upon launching the software, the start menu shown in
Figure 3 was displayed. In the upper part of the menu,
participants had to input their personal ID and gender.
Below that, they could select the scenario they wanted to
run. As mentioned, there were 4 training scenarios, which
were chosen in such a way that they were representative

for the types of situations encountered on the job. These
scenarios are described in the following section.

x

Welkom bij de Interact Trai Instelingen
STRESS folder invoeren

CASTRESSPA blader.

Casus
In de poltiesystemen stzat de volgende melding:

laast deze melding staan er nog diie soortgeljke meldingen i de poltiesysiemen. Deze
frder stzat in de systemen dat de paltie alle vier de
open werd gedaan.

res waarover de melding is gedaan. Op dit adres staan de volgende

Figure 3. Start menu of the training software (in Dutch).

4.3. Scenarios

Four scenario scripts were used in total. Below, to give
the reader an impression, the first script is provided in
detail; the other three scenarios are summarized. The
experiment was written in Dutch, for clarity reasons the
scenarios below have been translated.

Scenario 1:

Person A calls the 911. She hears her neighbor screaming
for help. She hears the words, help, stop, keep your hands
off me. She hears things falling. This is not the first time
that she calls 911; a month ago she heard the same
things. That time she also called the police. A does not
know what the outcome of her call was. She often sees her
neighbor wearing sunglasses, even in the midst of winter.
And the other day she walked limping.

In the system of the police the call is noted, together with
three similar calls. These calls have been made by person
B. In the records the outcome of the calls is mentioned.
The police went to the house on every occasion but
nobody opened the door.

You have to visit this address. At the address the following
persons are registered:

Father, date of birth 18" February 1971
Mother, date of birth 7" July 1975

Child X, date of birth 23" December 2001
Child Y, date of birth 8" October 2004

You have parked the car in front of the door and informed
the operator that you have reached the location.
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Scenario 2:

Person C has made her second 911 call in two months.
Her next door neighbors often fight and their little
daughter cries during these fights.

In the police records the call from two months ago has
been registered. The household has been marked as being
a violent household and there is a care statement with
regard to the daughter. The parents have agreed to seek
help to deal with the aggression.

Scenario 3:

Person D calls 911. She heard her neighbors having a
fight, then she heard a loud sound and suddenly it was
quiet. She thinks something is seriously wrong.

Scenario 4:

Person E calls the police because he is worried about the
children who live next door. He heard them screaming
‘stop’ and ‘daddy you are hurting me’. He often hears
them scream and the other day he saw marks on the little
boy’s back. When he asked what had happened the boy
looked at his father who answered that the boy fell
against a fence. E is really concerned about the kids.

4.4. Questionnaire

After the training, the participants were asked to fill out a
usability questionnaire. This questionnaire consisted of 20
statements about which the participants had to express
their opinion on a 7-point Likert scale (see Appendix A).
The questionnaire was inspired by Witmer and Singer
[17], and included statements about issues such as user
experience, presence, and perceived effectiveness. In the
end, the statements were grouped into 4 categories,
namely content, interaction, engagement, and effect, to
obtain an average score on these aspects. The content
category contained statements about the perceived realism
of the scenarios and the characters (e.g., ‘the scenarios
were representative for real world situations’). The
interaction category contained statements about how
natural it was to interact with the characters (e.g., ‘I felt
that my answers had an influence in the behaviour of the
virtual characters’). The engagement category addressed
the perceived sense of presence of the participants (e.g.,
‘during training I felt engaged in the scenarios’). Finally,
the effect category contained statements asking the
participants for their opinion about the effectiveness of
the training (e.g., ‘I think this type of training is a useful
addition to real world training’).

5. Results

As explained above, the statements included in the
questionnaire were grouped into four categories:
interaction, content, engagement and effect. The
aggregated answers for these categories are (on a scale
from -3 up to 3) are shown in Figure 4.

The first category, content, contained questions
regarding the scenarios and virtual characters. With an
average score of almost 1, the results were mainly
positive, however there were critical remarks as can be
seen by the rather larger standard deviation. Similar
results are found for the second category, interaction, and
are, with an average score of just above 1, again mainly
positive. The worst results are found on the category
asking about the engagement aspects of the training. This
entailed questions about the participants’ personal
involvement in the scenario, asking for instance about
whether they got frightened by the aggression of the
virtual characters. With an average score of -0.1 the
results do not look promising, however again the standard
deviation is very large, indicating a large variation in the
answer. The last category contained questions about the
participants’ personal belief whether such a training has
an effect. For example, they had to answer if they thought
that this type of training was a useful addition to the
current role-play scenarios, and if it would improve their
communication skills. Overall, responses to these
questions were positive (average 0.6), although there is
room for improvement.

2,5
2
15
i
05 — — —

0 - T ——
0,5 -
-1
-1,5
-2

Content Interaction Engagement Effect

Figure 4. Results of the pilot experiment.

In all, these results are encouraging, in the sense that
participants from a possible group of end users sees the
potential of simulation as an instrument for
communication training. Also, it is promising that the
content of the scenarios and the way of interacting is
considered fairly positive. Nevertheless, there is room for
improvement, as witnessed, among other, by the
responses given on the topic of ‘engagement’. In this
respect, it was also interesting to consider the feedback
given by individual participants. Some examples of
remarks made by the participants were:
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e The scenarios were relatively short; | wanted to
continue playing after | was allowed to enter the house.

e The emotional impact needs to be increased. | found
the behaviour of the virtual characters insufficiently
intimidating.

e [ did not completely ‘buy’ the conversation with the
virtual character. Compare to training based on role
play, | was too much aware that | was only playing a
game.

e It might be interesting to include a juridical component
in the learning goals of the scenarios.

e It might be interesting to enable interaction with your
partner as part of the game.

e Choosing from a multiple choice menu is not realistic.
The right choice was too obvious. It would be nicer if
we could use free speech or write our own answers.

e The scenarios were too ‘nice’; is real life the
conversation is often more aggressive.

e Just training the door scene is not enough; we would
like to act the entire scenario. So from ringing the
doorbell till leaving the house.

Based on these suggestions, we are currently working on
improving the game. At the same time, several positive
remarks were made, for instance the following:

o Excellent addition to the educational programme.

o Keep up the good work!

e Good choice to focus on the domain of domestic
violence. The concept behind the training is very good.

¢ | would like to experience a more extended version of
the game.

e This is a nice way to quickly train different approaches.

e It is interesting that students can motivate their choices.

In addition to the above, we compared these results with
those of a similar study [16]. In that study, the InterACT
environment was used as well, but this time for the
application domain of aggression de-escalation training
for public transport employees. Overall, the results of that
study were comparable to those of the current pilot: the
items content, interaction and effect scored above neutral,
whereas the item emotional scored slightly below neutral.
Other interesting finding was the fact that participants in
the public transport domain were overall more positive
about the potential of virtual training as part of their
education. Based on conversations we had with
instructors in both domains, we speculate that this is due
to the fact that the typical incidents in the public transport
domain have generally less ‘emotional impact’ (e.g.,
discussions about tickets or money) than those in the
domain of domestic violence. As a consequence, people
probably feel it is easier to create realistic and effective
training scenarios for such incidents.

6. Discussion

The current paper introduced a prototype of a simulation-
based training environment that enables Dutch Police
Academy students to practice their communication skills
during face-to-face conversations. The emphasis of the
prototype is on learning how to handle the ‘Door Scene’
in the context of domestic violence situations.

The prototype was evaluated by means of a pilot study
in which 41 students of the Police Academy participated.
The results indicate that with respect to user satisfaction,
participants were positive about the content of the virtual
scenarios and the mechanisms to interact with the
characters. Also, they were moderately positive about the
potential of the system as an effective learning tool. This
was confirmed by some of the teachers, who were also
allowed to play the game. Recently, similar results were
found in comparable pilot studies (using the same type of
training software) in the domains of public transport [16],
and more recently, cultural awareness training for soldiers
[18].

Nevertheless, also a number of points for improvement
were identified, which mainly have to do with the
emotional aspect of the game. In other words, for many
participants their sense of presence was limited because
they did not ‘feel’ the emotion in the virtual conversation
partner. One interesting way to improve this situation,
which we are currently considering, is to combine the
scenarios with haptic feedback (e.g., by using a vibrating
vest designed for video games). Based on such
technology, a situation can be created in which an
(aggressive) virtual character can actually ‘touch’ the
user.

While this is an interesting novel direction of research,
the development of aggressive virtual characters that have
the potential to ‘physically harm’ their users obviously
bring along an ethical dilemma. On the one hand, training
under threatening circumstances is needed to prepare well
for difficult real-world situations [19]. On the other hand,
there is a limit to the extent it is acceptable to induce
stress by means of (artificially created) negative stimuli.
A computer-generated interlocutor with an adaptable level
of aggression could be a promising compromise in this
respect.

Other possible extensions to the interaction between
human and virtual character would be to use a head-
mounted display instead a flat video screen and the
possibility to use free speech instead of pre-fixed answers.
Our hope is that such extensions will in the future lead to
a more engaging, more natural, and on the long term more
effective training tool. To truly investigate transfer of
virtual training to users’ performance in real world
situations, more extensive, longitudinal studies would be
very welcome.

To conclude the article, we would like to emphasise
that, although we see computer-based training as an
interesting complementary approach, we do not claim that
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it should replace real world training based on role play.
On the contrary: training with actors provides an excellent
environment to practice all kinds of subtle aspects of
interpersonal communication (both verbal and non-verbal)
that are as yet extremely hard to reproduce. The added
value of training based on conversational agents should
mainly be found in the fact that it provide a cost-effective
instrument that can — in principle - be used anytime,
anywhere. It will be interesting to observe to what extent
this new training paradigm will become part of future
curricula in domains such as public transport and law
enforcement.

Appendix A.
Questionnaire translated from Dutch

1. The trainings software was user friendly.

2. The multiple choices menus always contained an

answer | agreed with.

| felt like | got better in handling the scenarios

correctly

| believe the events in the scenarios were realistic.

| believe the virtual characters acted credibly.

Interacting with the virtual characters felt natural.

| felt like my answers influenced the behaviour of the

virtual characters.

8. | felt capable steering the course of the
conversations.

9. When | said something wrong | directly noticed it
from the behaviour of the virtual characters.

10. | felt personally addressed by the virtual characters.

11. During the training | felt immersed in the scenarios..

12. The visual aspects of the scenarios made me feel like
the scenarios were real.

13. The audial aspects of the scenarios made me feel like
the scenarios were real.

14. This training made me think about the importance of
good communication in these situations.

15. This training made me think about the importance of
good observation in these situations.

16. This training made me think about the importance of
good decision making in these situations.

17. After following this training | am better capable to
determine the right way of handling such situations.

18. | believe this training can be a useful addition to
roleplay training.

19. 1 liked doing the training.

20. 1 would like to continue doing this type of training in
the future.
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