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Preface

Welcome to SweCog 2016!
This booklet contains the abstracts of all oral and poster presentations at the 2016
SweCog conference. Following the SweCog tradition, with the aim to support networking among researchers in Sweden, contributions cover a wide spectrum of cognitive science research.
Here you will find work on e.g. concept formation, human decision making, ethics,
emotions, and programming. One of the most frequent objects of study is interaction,
not only between humans, but also between humans and technology. Technology is
very present also in a different way, providing the fundament for research on artificial
intelligence. Several contributions related to artificial life test the boundaries for what
we see as cognition. As artificial intelligence and related techniques become increasingly common in artifacts interacting with people, we see these themes growing closer
to each other.
We would like to thank the many people that have contributed to this conference and
in particular all authors and reviewers.
The reviewers were: Alexander Almér, Erik Billing, Pierre Gander, Mikael Jensen,
Rob Lowe, and Claes Strannegård.
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Conference Program
Conference chairs: Alexander Almér and Rob Lowe
Thursday 6th of October

10:00 — 10:45

Registration at Lindholmen Science Park, (outside ) conference hall Pascal
Friday October seven is spent in Tesla, a lecture hall alongside Pascal
Coffee will be served

10:45 — 11:00

Conference opening

11:00 — 12:00

Invited speaker: Judith Simon, IT University Copenhagen and University of Vienna
Big Data: Extended, Android or Collective Cognition

12:00 — 12:30

Mattias Arvola

12:30 — 13:30

Lunch

13:30 — 14:00

Robert Johansson

14:00 — 14:30

Claes Strannegård

14:30 — 15:00

Robert Lowe

15.00 — 15:30

Coffee break

15:30 — 16:00

Mattias Forsblad (Kristiansson)

16.00 — 17:00

Poster session, starting with 5 minutes doctoral student oral (poster) presentations:
Kajsa Nalin (p.); Simon Klein (p); Azadeh Hassanejad Nazir (p. ); Veronica
Petrovych (p.); Leon Sütfeld (p.); Nils Dahlbäck (p.); Richard Johansson (p.) Luís
Trabasso (p.)

17.00 — 18.00

Panel debate

19.00 (around)

Dinner at Vapiano, Östra Hamngatan 35. We are departing around 18.30 taking a
free ferry from Lindholmspiren, and then walk a few minutes to the restaurant.
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Friday 7th of October

09:00 — 10:00

Invited speaker: Christian Balkenius, Lund University (conference hall Tesla )
Spatial indexing, coding and memory

10:00 — 10.30

Coffee break

10:30 — 11:00

Sam Thellman

11:00 — 11:30

Mikael Jensen

11:30 — 12:00

Gordana Dodig-Crnkovic

12.00 — 13:00

Lunch

13:00 — 13:30

Ulf Persson

13.30 — 14.00

Joel Parthemore

Final words
14.05 — 14.45
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Transmodal Interaction and User Experience
Mattias Arvola1, Mathias Nordvall1, 2 &Mathias Broth3
1

Department of Computer and Information Science, Linköping University
2
3

SICS East Swedish ICT

Department of Culture and Communication, Linköping University
mattias.arvola@liu.se

We are in a series of studies, ranging from news production to computer gaming, looking into the intersection of
transmodal interaction and user experience. The purpose of this abstract is to outline the theoretical framework
for that intersection. The first area we are studying is Transmodal Interaction, which is a concept that refer to a
specific aspect of multimodal interaction. Human action is multimodal (Streeck, Goodwin, & LeBaron, 2011),
and different sensory modes play an important role in action. However, little attention has been given to the
intricate ways in which sensory modalities (seeing – drawing, hearing – saying, moving – touching, etc.)
integrate, affect, and transform each other during the course of an activity. There are transformations of meaning
in every new materialisation of an idea or a thought, partly depending on the communication potential of the
sensory modality. This render what we refer to as a transmodal process where ideas and thoughts materialise
action by action in an emergent sequence across relatively long and discontinuous timespans (Murphy, 2012).
Over a sequence of actions, the meanings expressed in one modality, dynamically blend and shape what is
expressed in other modalities. This produces, according to (Murphy, 2012) “a series of semiotic modulations in
which certain core qualities persist, but others are noticeably transformed in the transition from one mode to
another. (p. 1969)” We can, in intersemiotic translation (Jakobson, 1959) between modalities, address what is
lost, how we introduce distortions, or even introduce perceptions of things that do not exist. A question is then
how continuity of meaning and experience is preserved in modality changes. The second area we are studying is
User Experience. The term refers to a person's perceptions and responses resulting from the use and/or
anticipated use of a product, system or service (ISO, 2010). We employ a three level model of user experience
based on Leontiev’s account of consciousness (Kaptelinin & Nardi, 2012; Leont´ev, 1978), which also relate
closely to Norman’s model of emotional design (Norman, 2005). The first level is the sensory fabric of
consciousness, Norman refers to this as the visceral level. It is the largely subconscious level of how things feel.
The second level is the personal meaning of things, related to what and how we do things action by action.
Norman (ibid.) refers to this level as the behavioural level. The third level has to do with meaning, and what
Norman refers to as a reflective level. It is the level of cultural meaning and what things mean for us in our
socially and historically rooted activities. The intersection of these two areas constitutes our current focus of
research. We are, in domains as different as news production and computer gaming, investigating persons’
perceptions and actions resulting from interaction with each other and with materialisations across different
sensory modalities that give rise to intersemiotic translation effects.

References
ISO. (2010). ISO 9241-210: 2010 Ergonomics of human-system interaction -- Part 210: Human-centred design.
Geneva: International Standardization Organization.
Jakobson, R. (1959). On linguistic aspects of translation. In R. A. Brower (Ed.), On translation (pp. 232-239).
Cambridge, Mass.: Harvard University Press.
Kaptelinin, V., & Nardi, B. (2012). Activity theory in HCI: Fundamentals and Reflections. Synthesis Lectures on
Human-Centered Informatics, 5(1), 1-105.
Leont´ev, A. N. (1978). Activity, Consciousness, and Personality. Englewood Cliffs, NJ.: Prentice-Hall.
Murphy, K. M. (2012). Transmodality and temporality in design interactions. Journal of Pragmatics, 44(14),
1966-1981. doi:10.1016/j.pragma.2012.08.013
Norman, D. A. (2005). Emotional design: Why we love (or hate) everyday things. New York, NY.: Basic Books.
Streeck, J. r., Goodwin, C., & LeBaron, C. (2011). Embodied interaction: language and body in the material
world. Cambridge, Mass.: Cambridge University Press.
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Similarities and differences between professional and everyday environments as
distributed cognitive systems
Nils Dahlbäck1, Mattias Forsblad (Kristiansson)1
1

Department of Computer and Information Science, Linköping University
{nils.dahlback; mattias.forsblad}@liu.se

There are many views on what distributed cognition is and is not. These can be grouped into two major
categories. One views distributed cognition as something specific to professional environments and the teams
working there (e.g.Rogers and Ellis, 1994). The other view claims that distributed cognition is a perspective on
all cognition (e.g Hutchins, 2013). By studying an environment maximally separated from the professional
environments usually studied, i.e. the home of persons living alone, we found it possible to meaningfully analyze
also these with methods and concepts from distributed cognition, and thereby finding support for the latter
interpretation (Forsblad, 2016, Dahlbäck and Kristiansson, 2016). In this paper we focus on describing the
similarities and differences between those two environments, and suggest reasons for these.
The perhaps fundamental difference between these two distributed cognitive systems is that while professional
environments are specifically designed for one particular task, homes are multi-purpose systems. Another
important difference is that professional environments are about controlling complex activities from a distance,
whereas almost, but not all, of the activities in the home take place there and are less complex. A consequence of
the latter is that tools that carry representational content are more frequent in the professional than in the
everyday environments. There are of course also representational tools in the home environments, but it is
interesting to note that these are primarily connected to activities outside the home.
A consequence of the fact that the environment is multi-purpose is that many functional spaces and cues are of
necessity hidden because of space limitations. Multifunctional spaces and space limitations also have an impact
on the persons’ maintenance practices, where we in many cases find that the persons engage as an on-going
routine in on-the-go maintenance practices when they encounter a displaced object, whereas in many
professional environments these primarily occur after finished tasks.
But despite these differences, we also see large similarities between the professional and home environments
when viewed as distributed systems. The persons living in the homes have routines for not only maintenance but
also for cognitive tasks like remembering intentions of future activities,, where the places in the home, tools and
the routines combine to serve a cognitive function. This is very similar to what is seen in how experts act in
professional environments, something which lends support to Kirsh’s (2009) claim that most people become
experts or near-experts in their everyday environments. We also find that the routines and tools used often are
based on what has been learned and appropriated from other persons, often from an older generation, so here we
find forms of cultural knowledge accumulation across generations, just like in e.g. Hutchins (1995) analysis of
maritime navigation. So while on the surface there are important differences between professional and everyday
distributed cognitive systems, when looking closer we find many similarities. All in all this supports the view
that the methods and concepts of distributed cognition are a useful approach for studying many kinds of
cognition.

References
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Morphological computing as reality construction for a cognizing agent
Gordana Dodig-Crnkovic
Department of Applied IT
Chalmers University of Technology and Gothenburg University
gordana.dodig-crnkovic@chalmers.se
In this talk I will give a short account of my view of the process of reality construction in cognitive agent
through morphological computation, within the framework of info-computational constructivism as generative
modeling scheme (Dodig-Crnkovic 2014a, 2014b, 2016). Cognition in this framework is capacity possessed in
different forms and degrees of complexity by every living organism. It is entirety of processes going on in an
organism that keeps it alive, and present as a distinct agent in the world. Even a single cell while alive constantly
cognizes, that is registers inputs from the world and its own body, ensures its own continuous existence through
metabolism and food hunting while avoiding dangers that could cause its disintegration or damage, at the same
time adapting its own morphology to the environmental constraints. The entirety of physico-chemical processes
depends on the morphology of the organism, where morphology is meant as the form and structure. The essential
property of morphological computing is that it is defined on a structure of nodes (agents) that exchange
(communication) of information. Unicellular organisms such as bacteria communicate and build swarms or films
with far more advanced capabilities compared to individual organisms, through social (distributed) cognition. In
general, groups of smaller organisms (cells) in nature cluster into bigger ones (multicellular assemblies) with
differentiated control mechanisms from the cell level to the tissue, organ, organism and groups of organisms, and
this layered organization provides information processing benefits.
With the development of specific nervous system, multicellular organisms acquire ability of self-representation,
which enables distinction between “me” and the “other” and presents basic functionality that will support
locomotion. Plants that do not move freely in space and have control implemented on the level of chemical
signals, while animals possess nervous systems with brains and connection to diverse sensory organs which
developed to provide capability of locomotion. Brains in animals also consist of many cells mutually
communicating. Interesting and unexpected is the fact that single neuron is a relatively simple information
processor, while the whole brain possesses advanced cognizing capacities. There are several questions of interest
to study in light of evolution of cognition from the simplest to the most complex cognitive systems. Those are,
among others: What are the most important differences between organisms with control mechanisms based
solely on physico-chemical regulation and those which possess hierarchy of mechanisms from physico-chemical
to symbolic information processing that always takes place in nervous system and brain? How dos the
computation (information processing) differ in brain and in other nervous system? What establishes “the reality”
or the “representation” of the world within an agent in its bodily structures and processes? How does the process
on the basic level go on that constitutes every cognitive computation: physico-chemical processes in the agents’
body? How does morphology influence what can be computed within a physical system (organism) and how
development is shaped by the computational (information processing) properties?

References
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The practices of finding lost objects: a video based case analysis
Mattias Forsblad (Kristiansson)
Department of Computer and Information Science
Division for Human-Centered Systems, Linköping University
mattias.forsblad@liu.se
Finding lost objects in real everyday life seems to be seldom studied situation. Smith and Cohen, (2008) give an
overview of the field, where I note that, despite a few studies on finding your car in the parking lot, the only
exception is Tenney (1984) who used a questionnaire to compare older with younger adults. She, for instance,
found no difference between younger and older adults in how often they experienced such situation, instead it
was instead attributed to absentmindedness. The only age difference was that older adults reported a higher
frequency of a defective search or failure of detecting the object in plain sight. However, since the study was
based on self-reports the empirical descriptions of mechanisms are not in detail. In my presentation I give an indetail video analysis of a two-minute search situation where one person needs to find her bus and exercise cards
just before leaving home. This analysis gives insights into some mechanisms of a defective and effective search
in everyday life.
A number of objects and spaces are involved in the search: a small handbag, pockets of a medium sized shoulder
bag for exercise, pockets on five (out of seven) jackets located. She searches the shoulder bag twice and in fact
eventually finds the card in the shoulder bag in the only pocket she did not search the first time. The search of
these spaces are interesting for several reasons. Two of these reasons are:
First it highlights a cognitive process involving physical resources that are out of plain sight. However,
perceptual processes can still play a role. The analysis shows that a likely reason that the target pocket was an
unlikely location was that the pocket looked like one that does not primarily contain flat objects, in fact, it also
contained a pair of glasses that made the pocket look bulky. Second the search is driven by exhaustive search
actions and deliberate memory and decisions overriding the more automatic actions. This is particularly clear in
how she quickly searches pockets in the jackets and deliberately skips two of them.
Altogether, the mixture of episodic remembering, perceptual interpretive decisions, and knowledge (semantic
memories) about the typical orderings of her environment is what makes the search far more sophisticated than a
space-exhaustive one would be. However, this is also what seems to be the reason why the search takes longer
than might have been necessary. The analysis highlights that the person is aware that searches can be defective
and therefore distrusts the thoroughness of her previous actions.
Finally, the analysis of homes (Forsblad, 2016, forthcoming) also suggest that misplacement is not necessarily
about absentmindedness. It is also a consequence of that in homes objects can have multiple locations as a
consequence of past activities. The issue is therefore first more about what experimental studies call updating
errors, and second, not having a routine of re-arranging objects when coming home. What can seem a small
search tree outside homes can easily become a larger one when coming home.

References
Forsblad, M. (2016). Distributed cognition in home environments: The prospective memory and cognitive
practices of older adults. Doctoral thesis: Linköping University.
Smith, A. D., & Cohen, G. (2008). Memory for places: Routes, maps, and objects locations. In G. Cohen & M.
A. Conway (Eds.), Memory in the real world (Third Edit, pp. 173–206). Psychology Press.
Tenney, Y. J. (1984). Ageing and the misplacing of objects. British Journal of Developmental Psychology, 2(1),
43–50.
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Functional mapping as means for establishing a human factors research
environment for future air systems
Luís Gonzaga Trabasso1, Jens Alfredson2
Aeronautics Institute of Technology, Dept. of Mechanical Engineering &LiU, Department of Computer
and Information Science

1

SAAB: Aeronautics Human Machine Interaction & LiU, Department of Computer and Information
Science

2

Presenter’s e-mail address:luis.gonzaga.trabasso@liu.se

A typical environment for human factors research has equipment and methods for performing a set of
experiments such as mental workload assessment, situational awareness evaluation, human resilience
measurement and so forth. The common aspect between equipment and methods is that they accomplish a
function. The TLX method (Hart, 2006) is part of such an environment because it evaluates the mental
workload; an EEG helmet (Borghini, 2014) is part of the same research environment because it measures
the electrical activity originated by the brain. If the functional structure of a method or equipment is yet to
be known, a method for function deployment might be used to this purpose such as FAST (Bartolomei,
2001).Although cognitive processes in many regards are very different from functions in technical systems,
it is possible to describe them in terms of functions for the sake using it for design considerations. For
instance, the information-processing paradigm has inspired descriptions that in some regards could be
described in functional terms. The multiple resource theory (Wickens, 2008) that outlines different mental
resources related to various modalities and stages of processing is another example of that. Then a
functional mapping engine identifies the equipment and method that address the cognitive functions
required for a given experiment. A very simple example of functional mapping is as follows: the cognitive
module <vision> has a function X {to track objects}. The equipment *eye tracker* and the method # EPOG
– Eye Point of Gaze# have the functions Y [To look at through computer vision] and Z [to track objects].
The mapping among functions X, Y and Z indicate the equipment and method are suitable for addressing
the cognitive characteristic under investigation. On the one hand, if an equipment or method do exist, then
the functional mapping assist the research environment designer to identify them and help choosing if
several options are available. On the other hand, if an equipment or method do not exist, then the functional
mapping assist the research environment designer to design and build them. Moving forward from the very
simple example to a more practical and realistic situation, the functional mapping can tackle the issues of
choosing the necessary functions – from both sides, cognitive and equipment and methods – to meet fidelity
requirements of an experiment. This is suggested to be resolved by the cost-benefit tradeoff approach
detailed as follows. Based on the functional mapping, selective fidelity can be obtained for modeling and
simulation considerations. Thereby advantages and disadvantages of the human factors research
environment for future air systems could be balanced by the functional mapping, potentially optimizing the
use of simulations. System border definition ought to be considered; the border definition practice borrowed
from aircraft product/system configuration can be used to this end. Selective fidelity has been applied to
transfer of training in military aviation (Borgvall, et al. 2007) and simulator based design has been shown
to be useful for development of air systems (Alm, 2007). The proposed functional mapping approach could
have the potential of adding to this tradition.

References
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Contribution of trust to the decision making process based on the observational learning
Azadeh Hassannejad Nazir1, Hans Liljenström1,2
1

Division of Biometry and system Analysis, ET, SLU, Uppsala, SE-75007, Sweden
2

Agora for Biosystems, SE-19322, Sweden
Azadeh.nazir@slu.se

The dynamics of a society is the corollary of the individuals’ interactions. Attitude as the cornerstone of the
individual’s motivation for decision making (DM) is considered the emerged repercussions of the social
dynamics. Decision making as an adaptive process is performed with regard to the subjective perspectives
(Peters & Büchel, 2010) indicating the influence of the society over the individuals. Among parameters that
might affect the valuation process, trust is pivotal to the positive subjective valuation and the spread of attitudes
that might end in changing the behavior. DM process at the social level is executed based on different types of
learning in the social contexts (Fiske, 1993). This project concerns the computational modeling of social DM
hinged upon observational learning pursuing the role of trust in behavior change. This process is regarded as the
framework for mimicking the social behavior with the focus on the expected value of the observed
action/outcome (Burke, et al. 2010).
Regarding Kahneman’s postulation, dual thinking, decision making is interplay between emotion (system 1) and
cognition (system 2). A decision making model is presented in (Hassannejad Nazir & Liljenström, 2015) at the
mesoscopic neurodynamics based on the three-layered neural network (Liljenström, 1991).
Three neural structures, Amygdala, orbitofrontal cortex
(OFC) and Lateral prefrontal cortex (LPFC) are major
structures underlying DM process. The first two structures
underpin the emotional DM through encoding the internal
and external stimuli (Ghashghaei & Barbas, 2000) while
LPFC takes over the cognitive valuation of potential
course of actions through coding external stimuli (Dixon
& Christoff, 2014). The oscillatory activities of these
neural structures represent the values of the options based
on the amplitude, frequency and the size of the cell
assemblies. The integration of the emotional and cognitive
values results in the process of final values of the options.
The competition among values brings the final decision.
Learning through observing occurred with regard to the
extent of observational information; observation of the
action or action-outcome. In the former case, the learnings
based on the action observation are followed with
mirroring the behavior with regard to the expected value
of the observed action. Observing the action-outcome
causes the prediction error generation and update of the
neural dynamic properties. Reinforcement learning (either
vicarious or based on the personal experience) modifies
synaptic strength among neural populations and the size of
the cell assembly associated to the subjective values of the
actions. Trust has a major role in the properties of the
prediction error (magnitude and sign) and feedback
learning. The probability of being influenced by the
society is computed with Bayesian probability.
Internal and external contexts are major determinants of decisions/behaviors. Trust to the social agents has
pivotal role in conforming to their behavior. According to the results, the trust level modulates the motivation of
selecting an option and subsequently affects the probability of following the social norms and behaviors. Thus,
trust and the level of satisfaction in being modeled on the other agents determine the level of conformity.
12
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Speaker-audience interactive synchrony: a case of embodied speech perception?
Mikael Jensen1, Nataliya Berbyuk Lindström1, & Linnéa Emanuelsson1
1

University of Gothenburg, Applied IT, Division of Cognition and Communication
mikael.jensen@gu.se

Interactive synchrony as a communicative phenomenon was probably first reported by Condon and Ogston
(1966). Egolf and Chester (2013) differentiate between self-other synchrony alpha and self-other synchrony beta.
The beta type, that we have tested, is a case of synchrony between the speakers’ body movements and the
listeners’ body movements. It has been suggested that interactive synchrony is an effect of rapport (Egolf, 2012)
or immediacy (Andersen, 1999). We wanted to find out if interactive synchrony is related to speech
comprehension. We designed a test condition building on two factors: (1) a speaker-audience setting at which (2)
none of the participants were allowed to speak in their first language. All spoke English. In this way we created
some level of stress in the speakers and a reduced possibility to fully comprehend the speech. In other words, the
audience had to be alert and work hard to pick up and understand all that was being said. Our hypothesis is that
low speech comprehension among the listeners will increase the interactive synchrony. Six speakers and 18
listeners (who remained the same during all performances) were invited. The speech was about five minutes long
and focused on the topic of abortion. To measure the body movements we used a motion capture system and
markers placed on both speakers’ and listeners’ bodies. The system is very accurate and calculates movement
velocity in millimeters per second. We also used a simple questionnaire. After each speech the participants in the
audience were asked to assess the clarity of the speaker’s voice. Our assumption is that lack of articulation (and
maybe pronunciation) due to second language use will cause audience comprehension to suffer. The voice clarity
was graded on a Likert scale from one (very clear) to seven (very unclear). The test condition generated 108
unique dyads between speaker and listener. For each dyad we measured the interactive synchrony by calculating
the correlation of velocity in the speaker’s head movements and the listener’s head movements. The correlation
coefficient was recalculated into a Speaker-Audience Interactive Synchrony (SPAIS) value. The SPAIS value
was in turn tested for correlation and regression analysis with the voice clarity assessment value. The correlation
is high (r=0.65, p<0.001) suggesting that interactive synchrony goes together with an unclear voice. The
regression analysis indicates that reversed voice clarity overlaps with interactive synchrony by about 43%. This
means that the level of voice clarity can explain 43% of the variation of the interactive synchrony. We suggest
that if the listener does not hear well enough, the whole body starts to move in synchrony with the speaker’s
body movements to enhance speech perception and comprehension. Callan et al. (2003) and Ross et al. (2007)
have found that during noisy conditions listeners start to mirror jaw, lip and tongue movements to simulate what
is being said. We assume that interactive synchrony might be a similar mechanism to support speech perception.
We conclude that our hypothesis is supported.
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Lärande och social kognition: ett utvecklingsperspektiv
Mikael Jensen1
1

Department of applied IT, University of Gothenburg
Division of Cognition and Communication
mikael.jensen@gu.se

Bakgrund
Pramling genomförde under tidigt 1980-tal en intervjustudie där barn i åldrarna tre till åtta år deltog.
Studien innebar att intervjuaren ställde förhållandevis öppna frågor för att ta reda på vad barnen i de
olika åldrarna hade för uppfattningar om vad lärande är. Svaren skilde sig åt från en åldersgrupp till en
annan. Åttaåringarna gav de mest komplexa svaren (Pramling, 1983). Pramlings studie tog inte hänsyn
till lärandesituationens eller lärandeobjektets komplexitet. Gardner (1998; även Wellman, 2004)
beskriver hur barn i någon mening greppar skeenden i världen i fysiska termer först, därefter i
biologiska termer och slutligen i psykologiska termer. Detta är en förståelse i komplexitetsgrad som
utvecklas stegvis. En tänkbar experimentdesign är att visa barn händelser där lärande kan uppfattas
som förändringar i fysiska, biologiska och i psykiska termer. Barn kan förstå att de själva lär sig men
förstår de att andra lär sig? De välkända false-belief-testen (Perner, 1991; Gopnik & Meltzoff, 2002)
visar att barn runt fyra-fem års ålder kan förstå att andra vet något som de själva inte vet. Det gör
däremot inte treåringar. Har detta betydelse för hur barn resonerar kring andras lärande? Studier
föreslår att sex- och åttaåringar har en mer komplex förståelse kring andras tankar (Dunbar, 2006).
Syfte
Syftet med studien är att undersöka komplexitetsgrader av förskole- och skolbarns (3-8 år) förståelse
av andras lärande. Om lärande är social till sin natur är det avgörande om barn kan förstå att andra lär
sig likaväl som att de själva lär sig. Det är rimligt att det som andra lär sig kan vara olika svårt för en
bedömare att greppa.
Metod
51 barn i fyra åldersgrupper fick höra en kort berättelse om ett barn som utför något som kan uppfattas
som potentiellt lärande. Berättelsen illustreras med en tecknad serie som ryms på ett A4-ark. Efter
berättelsen fick deltagaren frågan om huvudpersonen i berättelsen har lärt sig och i så fall vad
huvudpersonen kan ha lärt sig. Proceduren upprepades med totalt sex korta berättelser. Två av
berättelserna skildrar händelser som kan tolkas som fysiska skeenden, två kan tolkas som biologiska
och två kan tolkas som psykologiska processer. Deltagarnas responser spelades in med videokamera
och deltagarnas svar antecknades direkt efter varje berättelse. En statistisk analys användes.
Resultat
Det är en påtaglig skillnad i hur treåringarna och åttaåringarna svarar på frågorna. Åttaåringarna
svarade generellt oftare ja på frågan om huvudpersonen hade lärt sig något. Den största skillnaden
gick dock att finna i vad barnen svarade att huvudpersonen hade lärt sig. Treåringarna gav mycket
sällan relaterade svar. Åttaåringarna gav relaterade svar på en hög komplexitetsnivå. Sexåringarna var
nära åttaåringarna i sina svar medan fyraåringarna var nära treåringarna. Tre- och fyraåringarna hade
lättast att sätta sig in i innehållet som rörde fysiska skeenden. Sex- och åttaåringarna hade lättast för att
sätta sig in i biologiska och psykologiska processer. Sammantaget är det skillnad på barns förståelse av
andras lärande baserat på åldersskillnader. Social kognition har en inverkan på lärande. Förklaringar
kan ligga i barns förmåga till theory of mind och arbetsminnets kapacitet.
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Developing practical representations of concepts is crucial in a wide range of computational applications, including
natural language processing (NLP) applications such as web search, information extraction and question answering.
Hand-engineered, knowledge-based approaches to concept representation is carried out by defining a large inventory
of symbols, and then the meaning of each symbol is defined in terms of typed relations to other symbols, using some
framework of knowledge representation. From these relations, we can infer implicit facts not explicitly listed: a
motorcycle IS _ A wheeled vehicle, so we can conclude that it has wheels. Well-known implementations of this type of
representation include ontologies such as Cyc (Lenat, 1995), semantic networks for NLP such as WordNet (Fellbaum,
1998), and Google’s Knowledge Graph.
In the NLP community, distributional representations are an increasingly prominent alternative to the classical symbolic representations. They require no manual work because they are built automatically by observing large volumes
of text (Turney & Pantel, 2010); their underlying idea is the intuition that the meaning of a word is reflected by the
statistical distribution of the contexts where it appears – the distributional hypothesis (Harris, 1954). Practically, a
representation is realized as a vector: a point in a geometrical space. This can be seen as a compact representation of
the word’s statistical properties, and is computed either by a statistical analysis of the word’s co-occurrence patterns,
or as a by-product of training a neural network (Baroni, Dinu, & Kruszewski, 2014). The most important relation in
this model is similarity: a motorcycle is something quite similar to a scooter. Similarity of meaning is operationalized
in terms of the geometry of the vector space, by defining a distance metric.
These two families of concept representations are obviously very different, and they have different strengths and weaknesses. The traditional symbolic representations are more detailed and interpretable, but they are extremely costly to
develop and typically suffer from brittleness and low coverage. The distributional representations, on the other hand,
tend to have a much better coverage and have the additional advantage that knowledge can be discovered automatically, but since the representations build on vectors rather than symbols, they are harder to interpret, and don’t (at the
moment) support logical inferences in a reliable way.
In this work, we argue that symbolic structural representations and distributional representations provide complementary information, and that new representations should be developed that combine the strengths of the two approaches.
As an instance of this, we present an algorithm (Johansson & Nieto Piña, 2015) that maps symbolic concepts defined
in a semantic network into a distributional vector space. We demonstrate its practical utility in two NLP applications:
1) word sense disambiguation – given a word such as file in a text, does it refer to a tool or a collection of data on a hard
disk? 2) lexicon expansion – given a few examples of the category F OOD, e.g. pizza, sushi, find new words belonging
to that category, e.g. labneh, seitan.
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Developing software is a key methodology in cognitive science. Lisp is a family of programming languages that
historically has been very influential in cognitive science in general and in the field of artificial intelligence in
particular. Scientists and practitioners alike were drawn to Lisp due to its intelligent design and elegance.
However, for various reasons it has become more and more uncommon to use Lisp in cognitive science and AI
research.
Clojure is a modern Lisp language that compiles both to the Java virtual machine and to Javascript. This enables
us to write fast, stand-alone applications in Lisp that runs on computers, smartphones and in web browsers everything written in the same language. Clojure encourages functional programming – an approach to software
development in where we model our application in terms of data flowing through the system. The design and
implementation of an application then become a process where the developer writes modular parts that
transforms data. Such workflow open up for very elegant solutions to some of today's problems in software
development in general and in the field of web applications in particular.
Clojure can be used for everything from resource-intensive server-side applications to lightweight applications
that runs in the browser or as a smartphone application. In addition, Clojure has a rich eco-system of freely
available libraries to make development become like building things with LEGO.
In this talk, we will give a technical demonstration of the language in where we demonstrate various aspects of
the language that is relevant for cognitive science researchers and practitioners. We will also demonstrate an eHealth application that has been written in Clojure. It enables clinical practitioners to use the Internet to provide
psychological treatment to individuals with for example depression and anxiety. Our experiences with Clojure in
developing this application will be described. We have also made efforts to teach software development with
Clojure to clinical psychologists to enable them to write e-Health web applications without any background in
software development. This project will also be described in the talk.
We believe that Clojure combines the best of both worlds – elegance and performance. With this talk, we hope to
demonstrate why we believe Clojure is a perfect fit for both research and practice in the field of cognitive
science.
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Purpose: The presentation wishes to expand human intuitions about cognition, allowing us to view cognition as
something that can and does arise through entirely natural means. Background: The constructivist framework of
info-computationalism (cf., Dodig-Crnkovic, 2014) will be used as the basis for describing and understanding if
and how we should view cognitive processes in bacteria. Info-computationalism describes reality as made up of
protoinformation. When agents, in a broad sense of the word, interact with the external world and perform
computations on their perception of the protoinformation, information is realized. In this manner, agents
construct their own reality based on their interaction with the external world. Since info-computationalism
implies that agency and information-processing are ubiquitous phenomena, the question arises how cognition
occurs in simpler organisms. Method: The presentation will highlight processes in bacteria that perform
functions similar to accepted forms of cognition, but are generally accepted to be entirely “mechanistic”, in the
sense of being mechanisms that are fully explainable as natural processes. From this departure point, remarks
will be made concerning implications for cognition in general. Example: One of the examples will be the
regulation of cytolysin production in the pathogenic Enterococcus faecalis bacteria, as reviewed by Bassler and
Losick (2006). The two sub-units of cytolysin are normally bound to each other in a stable complex. However,
the larger sub-unit has a higher affinity to the target cells of E. faecalis, leading to the division of the cytolysin
complex when target cells are present. The smaller sub-unit can subsequently bind to receptors on the membrane
of E. faecalis, inducing an increased production and secretion of cytolysin, leading to a stronger attack on the
target cell. If framed as a cognitive process of decision-making, E. faecalis can be seen as actively gathering
information concerning its environment in order to adjust its behavior according to external factors (i.e., the
presence or absence of a target cell). Conclusion: Examples of mechanistic processes that functionally resemble
cognition can be used to expand our view of cognition and may provide clues toward a general theory of
cognition.
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Sharing of Affective Value in Joint Action
Robert Lowe, University of Skövde
Joint Action is a phenomenon that is typically described as a type of social interaction
requiring coordination among two or more co-actors in order to achieve a common goal. I
describe present work, of myself and colleagues, that concerns how affective valuations
can be shared, and then facilitate joint action. I will discuss ongoing experimental work in
combination with a neural computational hypothesis for sharing of affective value based
on Associative Two-Process (ATP) theory.
ATP entails the use of two memory processes that mitigate response choice (decision
making) – a retrospective process concerned with typical stimulus-response learning, and
a prospective process whereby outcome expectancies triggered by antecedent stimuli
bring to bear on the response choice. The existence of both processes has been evidenced
by a number of different experimental set-ups designed to prise apart pavlovian and
instrumental components of learning. These experimental set-ups have been used to
evaluate the effect of differential outcomes (and expectancies thereof), i.e. when different
stimuli and responses are associated with different outcomes such as qualitatively or
quantitatively differentiable rewards.
ATP theory has been used to describe animal and human behavioural choice that
concerns differential outcome expectancies (Urcuioli 2005, Lowe et al. 2014, 2016). It
has been used to explain individual learning and decision-making but until now has not
been applied to social interaction. We suggest it can provide a mechanism for allowing
affective valued outcomes of others to bring to bear on decision making that concerns
one’s own actions in the absence of knowledge of the others’ outcome eliciting actions.
Such a mechanism can thereby provide a means for facilitating online coordination
without a given agent requiring strong monitoring of the other agent’s activity.
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Consider having a stomach pain so intense that you need to seek emergency, you want to know what is wrong and
get treated. Once at the emergency department you meet at least one nurse and one physician, and your visit is part
of a decision making process aimed to identify a diagnosis and/or a treatment for your stomach problems. In
research, this process is more often than not broken down into sub-processes before being studied, researchers thus
looking at different parts of the process whether it be from a task perspective, a staff category perspective or a
patient perspective.
The study presented here was designed as to catch the whole decision making process, from the patient entering
the emergency department until departure. One of the main reasons for doing so was the belief that decision making
cannot be lifted out of context, nor is by definition something that happens within the head of an individual but
within a system of individuals and artefacts. This view on decision making is heavily influenced by the theory of
distributed cognition (Hollan, Hutchins, & Kirsh, 2000; Hutchins, 1995, 2000, 2014). By following 33 patients
through the entire visit at the emergency department, recording communication between patients and staff, as well
as staff communicating regarding patients – a broad understanding and description of the decision making process
from a system view was possible. One of the major findings from the study results concerned artefacts and their
interplay with staff in the information propagation. Another finding was related to the role of feedback in the
decision making process.
As for the first of these findings, many of the computerised systems had little interconnectivity with each other,
making the staff responsible for information propagation between certain artefacts as well as between artefacts
and staff, and staff to staff. A recurrent computer problem involved the instability of the computer environment.
At every night study occasion, the computers went slow and were at times impossible to use. Normal routines were
overthrown and administrational work piled up. Several members of staff also discussed general instability of
computer applications. Moreover, one of the applications had limited capacity of information storage, resulting in
that staff invented an abbreviation system to make better use of the artefact.
On the role of feedback in decision making, there is no unanimous view (Archer, 2010; Kluger & DeNisi, 1996),
however it was obvious from a number of observation opportunities that feedback was desired by several
physicians included in the study. At least two physicians communicated that they deliberately delayed signing of
patient journals of special interest from a feedback perspective. This way, they were able to enter the journal for a
longer period of time following the patient being referred from the ED, thus being able to follow the patient’s
journey at the ward.
Future research areas involve how to stabilise and better integrate parts of the decision making system, and to
investigate if and how feedback can be improved to physicians.
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Concepts and Conceptual Frameworks in Motion
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Concepts are the primary means by which conceptual agents encounter the world and structure their
understanding of it. This paper develops a line of thought through a number of my recent publications: namely,
that concepts and the conceptual frameworks of which they form part cannot simply be open to change, so as to
function effectively as concepts, but are in fact in a state of constant if often incremental motion, requiring close
examination to be seen. This goes against the prevailing wisdom that concepts are defined precisely by their
stability. (Indeed, it is not uncommon to claim, as Jerry Fodor (1998) does, that concepts cannot change, because
the things they track in the mind-independent world are presumed not to change.) Such stability can seem
obligated on concepts, if they are to be systematic and productive in the ways they are generally taken to be, in
keeping with Gareth Evans’ (1982) Generality Constraint.
Although a degree of stability is, indeed, required, it is one that – so this paper argues – belies an underlying
motion that applies even to the seemingly most fixed of concepts: say, mathematical concepts of prime numbers
or “evenness” or “oddness”. Such concepts evolve because the number theory on which they are based evolves,
both for the individual (progressing in her understanding of such matters) and the wider society and the species
itself: a view that can be seen as finding support in the later Bertrand Russell (1923). Making explicit a view
some would find already implicit in Peter Gärdenfors’ (2004) conceptual spaces theory, the idea is that concepts
must be stable enough to apply across unboundedly many contexts but also must adapt at least in small ways to
each new context in which they are applied. Given a world we have reason to view as ultimately based on
fluidity and motion, concepts – if they are to reflect that underlying reality accurately, as they are surely meant to
do – must also be in motion. The appropriate metaphor here is that of a drop of pond water that appears inert
until examined under a microscope, at which point it is seen to be teeming with movement.
Concepts impose a degree of order and stability onto a constantly moving world, setting out boundaries on
underlying continua. That is, the well-known psychological phenomenon of categorical perception (see e.g.
Harnad, 1990) applies not just to perceptual continua but much more broadly. At the same time, concepts are
part of that world. As I argued in (Parthemore, 2011) and elsewhere, it would be a mistake to assume that the
(relatively) stable representations we observe when we reflect upon our concepts as concepts are the same as the
conceptual entities we possess and employ pre-reflectively: as we surely must do, most of the time. The latter,
being somehow closer to the world they reflect, are also more in motion.
Finally, the theoretical and empirical implications of the view, for philosophy of mind, cognitive science, and AI
research, are examined.
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Formalizing Analogies
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Our purpose is to present toy examples of self-sufficient entities (think of simple
organisms as bacteria or even insects) moving around in an environment making
decisions and ultimately forming plans for survival. The environment could be
real or virtual, but for practical reasons we will confine ourselves to the latter, at
least initially. The point is not to aim for biological realism, although of course
the latter can serve as an inspiration, but for a simple and flexible system with
a potential for extensive development. Ultimately the aim is to lay down the
basis for a general intelligence, although we suspect that this is an ambition
whose difficulty is underestimated by the AI-community.
In this talk we will concentrate on reasoning and explore a formal model for
analogies, the purpose of which is to transfer knowledge and insight from one
domain to another. We stress that this is a first step and does not capture the
true scope of analogical reasoning, which so far has evaded any formalization. In
the simplest case a domain may consist of objects, along with relations, including
unitary ones. An analogy between two domain consists of a map from objects
to objects preserving the relations. In practice this is too rigid a set-up, in
the extreme case we are talking about isomorphisms merely involving a change
of names. Instead analogies are only approximate and their strengths do not
follow from their a priori existencies as from their discoveries, as well as relating
not directly to objects and relations formally defined in the domains, but to
emerging structures. Thus the technical problem is to describe a procedure to
discover analogies, which due to the combinatorial explosion cannot be done by
a head-on approach, and to exploit them (maybe to discover further analogies).
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What am I supposed to do now? Appropriate level of understanding the system – from
highly automated driving perspective.
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Highly automated driving is expected to soon come to the general driving scene around the world and is
anticipated not only by government officials who see it as a possibility to reduce accident-related deaths on the
roads and influence congestion. Potential users mostly expect automation to take away routinely performed
driving-related tasks and leave time to engage in non-driving tasks.
Advancement in automated systems within passenger cars has boost many topics, ranging from effect on society
to possible infrastructural changes. However, the next change that is actually introduced is the change within the
car – automated systems with different level of control. That is why the first challenge is to understand how
drivers react and interact with the systems that have different purposes and often overlap.
One of the challenges is to ensure that in case of necessity a driver is able to take over from the car and perform
appropriate actions. This can be achieved by including the driver passively even when no urgency is present, i.e.
“keeping in the loop”. However, not only does the driver need to stay informed, but he also needs to know what
actions are expected of him and how to perform them. And given that extreme take over situation will most
probably occur rarely for individual drivers, they might be unprepared to handle it. Habituation with the system
is based on normal, non-critical situations, whereas the action from the driver is most likely to be requested in a
critical condition. This may lead to inappropriate or inadequate response to a take-over request issued by the car
to the driver. Quality of take over requests processing is one measure that can explain level of understanding in
drivers as well as readiness to act in an appropriate manner.
Existing interfaces highly focus on entertainment whereas information about current status of the system
involved or current mode is presented in an obscured way leading to possible misinterpretation of information as
well as inability to react in a timely fashion. While simple, this information may be insufficient for the driver
who is requested to take over control after being “out of the loop” for a period of time. The information the
driver receives prior to in-car system use is highly limited, having drivers often experience a certain function for
the first time when being on the road. Therefore, the task is to ensure appropriate information about the system
given to the driver prior and during the usage.
Investigating highly-automated driving in a driving simulator is common as systems with high level of
automation are not yet fully available in private vehicles. However, a driving simulator environment is a
promising one for manipulating criticality, environmental and system constraints which allows to create a
realistic yet controlled environment for the drivers – potential users of automated systems in private vehicles.
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This talk is about work in progress concerning general intelligence in the context of artificial life (Tuci, Giagkos, Wilson, & Hallam, 2016). I will discuss an artificial animal (or animat (Wilson, 1986)) designed for general intelligence.
My intention is to follow the "animat path to AI" (Wilson, 1991) and thus create a system that is autonomous, versatile,
and computationally tractable. Concretely I aim for a system with (1) a set of sensors, (2) a set of motors, (3) a number
of vital needs, (4) a set of special sensor nodes that indicate the status of each of the vital needs, (5) a decision-making
mechanism that aims for survival by keeping all the vital needs satisfied as long as possible, (7) a knowledge base that
may be empty at the outset and continuously develop over time using online learning, and (8) cognitive resources that
are all strictly bounded in all dimensions. The idea is that (1)-(6) will ensure autonomy; (7) will ensure versatility via
generic mechanisms for knowledge development and reasoning; and (8) will ensure computational tractability.
Ideally a generic system of this kind may develop spider-like features if it develops in a spider’s environment (with
a spider’s body) and fish-like features in a fish’s environment. Note that such a system may develop with or without
interaction with humans, similarly to a dog that could either be trained by humans via its existing motivational system
or develop in the wild without ever interacting with humans. Consequently, depending on how the system is trained, it
may or may not end up being useful for human problem solving purposes.
I will sketch how a system satisfying (1)-(8) can be constructed by combining our developing system (Strannegård
& Nizamani, 2016) with a version of Bach’s motivational system (Bach, 2015). The system continuously receives
sensory input from the environment and gradually develops its knowledge base in the form of an annotated graph that
generalizes the notion of Markov Decision Process. A key idea is that the operators driving the development of the
knowledge base are all motivated from the perspective of survival.
The proposed system supports several types of learning, including online learning, one-shot learning, and versions
of multi-objective reinforcement learning (Vamplew, Dazeley, Berry, Issabekov, & Dekker, 2011). It also supports
different kinds of symbolic and sub-symbolic reasoning, including versions of multi-objective Monte-Carlo tree search
(Wang & Sebag, 2012).
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A recent survey of computer programs that solve certain types of IQ test problems indicates that most of these programs
are specialized on a single type of problem, e.g. number sequences, progressive matrices, or analogies (MartınezPlumed, Hernández-Orallo, Schmid, Siebers, & Dowe, 2016). Moreover, these programs typically perform a search
inside a relatively limited set of pre-defined patterns.
In this talk I will sketch an extension of our developing system A LICE IN W ONDERLAND (Strannegård, Nizamani,
& Persson, 2016; Strannegård, Nizamani, Juel, & Persson, 2016) for learning and reasoning in arbitrary symbolic
domains. After learning, this extended system can solve simple problems that concern, e.g. number sequences, progressive matrices, and analogies. The system starts with an empty knowledge base that it continuously updates in
response to observations of the external world. To update the knowledge base, it uses memorization, forgetting, generalization, and analogy formation. A general proof system with bounded cognitive resources is used for drawing
conclusions from the knowledge base. The system solves problems by attempting to compress symbolic expressions
using proof rules belonging to the knowledge base. It can learn patterns in arbitrary symbolic sources and it reasons by
combining deduction, induction, abduction, and analogies. Thus the system can be used for finding patterns inside as
well as between symbolic domains.
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With the emergence of self-driving cars, the field of machine ethics is becoming relevant on a large scale and is
moving into the public focus. While the expectations with respect to road safety are high (Pelmerini et al., 2014),
some accidents are unavoidable, and ethics will often come into play (Goodall, 2014a, Bonnefon et al., 2015).
Sophisticated algorithms will define acceptable levels of risk in various situations, and weigh up multiple
undesirable but unavoidable outcomes against each other (Goodall, 2014b). Making decisions that are consistent
with human values is the benchmark for such algorithms, but the best way to assess and implement these values
empirically is still unclear. In the present study, we observed human behavior in ethical dilemma situations,
using both immersive virtual reality and text-based representations of the scenarios. Utilizing logistic regression
models, we show that human ethical behavior can be well described by a one-dimensional value-of-life scale,
and we examine the influence of time pressure on the decision making process.
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Experimental work comparing robots with virtual agents has shown that robots typically elicit more favorable user
responses than virtual agents in social interaction with people. A recently published meta-analysis by Li (2015), based
on 62 statistically significant differences between robots and virtual agents observed in 33 experimental works, found
that in 73% of cases robots were found to achieve more positive results. These results include (but are not limited to)
robots: being perceived as more socially present (e.g. Fasola & Matri, 2013; Lee et al., 2006); exhibiting greater social
influence (e.g. Bainbridge et al., 2009); and being more enjoyable to users overall (e.g. Hasegawa et al., 2010). Hence,
the overall outcome of Li’s meta-analysis is that robots in general – or on average – are more effective than virtual
agents in social interaction contexts. Furthermore, Li concluded that the benefits of robots are due to their physical
presence, i.e. their co-location with users, rather than their physical embodiment/bodies.
To further explore the importance of presence to social interaction we conducted a pilot study (N = 60) investigating
how physical presence relates to social presence and social influence (Thellman, 2016; Thellman et al., 2016). Participants were randomly assigned to interact with either a physical robot or a simulated version of the same robot (see
Fig. 1) during a one-shot variant of the ultimatum game. The robot gave an offer fixed at 20 SEK (apx. $2.3) out of
100 SEK and the participant responded by pressing a green (accept) or red (decline) button on an input device. Social
influence was measured by registering participant responses to the offer made by the robot; a method based on the
assumption that a higher accept rate in one of the experimental conditions indicates a higher degree of social influence
on part of the robot in that condition, relative to the other condition. Social presence – defined by Lee et al. (2004,
p. 41) as “the experience of artificial objects as social actors that manifest humanness” – was measured using a scale
adopted from Lee et al. (2006).
Contrary to the tested hypotheses, which were based on Li’s conclusions about the benefits of physical presence, the
results of the experiment showed that neither the extent to which the agent was perceived as socially present nor the
social influence of the agent was affected by its robotic or virtual embodiment. However, the agent (regardless of
embodiment) exhibited more social influence on participants’ decisions the more socially present it was perceived.
This suggests two things: firstly that the social presence of an agent is significant to its success in social interaction
with people; and secondly that physical presence and social presence might be independent from each other, i.e. the
extent to which an agent is experienced as socially present might be unaffected of whether it is robotically or virtually
embodied. Further research is needed to establish whether these two propositions are correct, and to this end future
studies must incorporate different artificial agents and different methods of measuring social presence and influence.

Figure 1: Physical and simulated (virtual) robot featured in experiment.
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