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ABSTRACT

This paper presents a proposal for fully onlindlended learning
universities to assess the affective dimensionntine learning
design.

The paper focuses especially on affective assedsrbgn
presenting a study of emotional inference throughe t
triangulation of facial expression interpretatiopsipil size and
students as self-evaluators.
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1. INTRODUCTION

Most of the universities that are currently offgrionline courses
usually have some kind of system for course deaggessment.
Traditionally these evaluation tools have been thase a set of
recognized indicators provided by experts in graptésign,
instructional designers, technologists... Up to nthe, evaluation
of affect in online learning usually means the usé
questionnaires where students respond to itemsdikeg/ou think
the course is motivating enough® ‘has the course met your

expectations? Although questionnaires are a short and cost-

effective way to gather data, we already know thsérs may
answer just to offer an ‘appropriate’ opinion oe amediated by
other variables. As Picard states, “self-reportc@ored by
awareness of internal state, reflections on hovh suceport will

be perceived, ability to articulate what one feels,” [1]. Also,

the use of questionnaires requires the learningeripce to be
interrupted (or in any case, they cannot be usddeatame time).

In fact, designers tend to implicitly propose atjgcatar emotional
scenario when they design virtual learning envirents, but
these decisions are generally not based on afedgéarning
theories or findings.

In conclusion, at the present time the Univerddaerta aims to
introduce a new methododology that provide us wéttable data
on the affective states of students in order tagtesngaging
educational environments based on research outcome
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2. INTRODUCING AFFECT IN
ASSESSMENT

2.1 A rdliable, feasible and cost-effective
methodology

A method that requires adding more effort to anyremt
assessment system needs to be reliable, feasithleosit+ or time-
effective. Affective evaluation must be integratdthin the
existing evaluation system and should not implyoasiderable
consumption of time so that institutions do notwhesistance to
it.

Our proposal consists of the use of three techsiqpepil size
analysis, interpretation of facial and body expmss and
students’ self-assessment. All the data gatheredugih these
techniques is compared to the real-time interaatiostudents.

In order to validate the combination (hencefortartgulation) of
these techniques as a specific methodology, wenplhra test
with seven students interacting with the new magepaf the
virtual learning environment. Until now, after lears logged into
the virtual campus they just found a mainpage wiiime news.
The new mainpage is a personalized space basedidgets
where students can choose the kind of informatteey twould
like to have when accessing the campus. It is senylar to the

recognized and awardddoogle personal area and students are

allowed to import external modules (gmail, googideadar, news
and many other applications) as well as informatimm the
university (forums, groups, news...), and personatize design
and position of these modules.

The sample was selected following heterogenic reaiteage,
gender, studies and ICT skills were representadiveording to
our target students at the university.

Although one of the objectives is to determine teffective the
mainpage is, the essential focus of this researt¢h analyze the
possibilities for inferring emotional data from plupize, facial
expressions and student self-assessment as aitatiog method.

2.2 Brief stateof the art of the techniques
used

The three techniques we have used have been @ststown in
the state of the art.

Pupil size has been widely studied by Picard andsHgvho
coined the term in 1975), and accurately summarkzgdimo



Partala [2] The latest research on pupilometryduagirmed that
the increase of pupil size has a linear relatignstith affective
arousal. Arousal is significantly increased excepth neutral
stimuli. Nevertheless, other factors such as cognilbbad and
light reflex may have an effect and must be appabgly
corrected in any research study.

One of the main advantages of this technique isithdoes not
require special sensors and measures involuntaponses from
individuals, so that they cannot control their teats.

Secondly, while pupilometry relies on arousal, FAQSxcial

Action Code System) and other methods to analyzewveobal

information are related to valence. To date, th&xesome

consensus on the existence of six basic emotioas dan be
codified according to FACS (anger, disgust, feay, sorrow and
surprise). The technique created by Ekman codegssipns as a
combination of 44 facial movements called Actionitsn3]

Finally, concerning self-assessment; this technidpas been
partially criticized due to the fact that adulteifsreport is colored
by awareness of internal state, reflections on kaeh a report
will be perceived, ability to articulate what oneels, and other
factors [1] On the other hand, using self-assessn@n a
complementary method can bring interesting results. a
example of self-assessment interest, Sang-Hoon gJduas
developed a tool called VideoTAME [4] where subgecan view
the recorded video of them performing tasks. Thagadcan be
useful as complementary information for emotioneirfice or
confirmation of affective states.

2.3 Themethodology in thetest design

Students have to carry out five tasks on the majepaead an
email in their webmail, add a new module (widget)ange the
position of another module, access the forum ofisjext and
access the virtual library. All these tasks camltee directly from
the new mainpage.

More important than the tasks themselves aréktheeventsthat
students need to perform in order to accomplish tésk. For
example, a key event in the task ‘add a new modsile find the
right button that allows widgets to be added. Aeotkey event
for any of the tasks would be to know how to gokbéx the
mainpage after the student uses webmail or therferu

The key events are new stimuli within a ‘steadylta
interaction’, and represent opportunities for imse of arousal,
especially when individuals cannot accomplish trené easily.

We have identified the following key events:

¢ To find the key buttons such as: ‘add a module’,

‘personalize  your mainpage’, ‘virtual library’,

‘webmail’ and ‘forums’ (a total of 5 events)
¢« To be able to go back to the main page after a task

¢ To understand the concept of module as a box trat ¢
be dragged and dropped

Apart from key events, we also identified a grodpeweents that
require special attention by the user such as gyfiie password,
waiting for the pages to load, reading instructiomscessing
wrong pages...We call themsecondary everits

As stated before, our methodology is based on éuwtion of
pupilometry, gesture expression heuristics and estudself-
assessment.

Each technique has its own objective. We used ponatry to
detect arousal increase, whether related to pesiiiv negative
affective states. Increased pupil size seems tdcatel that
‘something is happening internally’ and may be eaclsign that
impels us to also analyze the valence of the affestate through
facial and gestural expressions. Moreover, triagind pupil size
with gestural heuristics and self-assessment shalliddv us to
assess how precise pupil size is by comparing ttezage of
increased pupil size.

In this sense, it is very interesting to analyze torrelation
between increased pupil size and a body expres$isairconfirms
this physical response in arousal. We consider piail size is
increased when size is 10% bigger than the averagg size in
the test for a particular subject.

Secondly, our gesture coding system is used torrdite the
valence of emotions, since pupilometry itself canth@ anything
with valence. Our own technique, callezh heuristicsis based
on observation and does not require extra impleatiemt effort
since most interface evaluations are conducted rabge and
recording the user as he or she interacts withntieeface. In such
a scenario, facial and body expressions are ofteerged and
recorded, but generally not measured in a strudtoranner. The
ten heuristic tool has been developed and adaptadks to
previous studies in which we tried to identify st common
expressions of students in virtual learning envinents.

Finally, as for the third technique, the objectdfeself-assessment
in our methodology is to confirm that both pupildmeand
gestural interpretation can really infer affectstates.

The triangulation between these three techniques two
objectives:

e To analyze the correlations between the data gedher
with the techniques in order to assess the specific
effectivity of each one

e To conclude whether the overall methodology is
appropriate for affect measurement
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Figure 1. The methodology based on triangulation



2.4 Resultsand conclusions

As we stated before, due to the fact that we aggied a group of
seven people, we cannot generalize conclusionsenimless,
there are a few results for reflection on the téghes we used:

Both pupilometry and ‘ten heuristics’ together weable to

measure most of the key events and secondary ewethave
analyzed the events where a key event could nalebected, the
reason being that the student solved it without angblem,

which means no arousal. The higher the level ofssgin a task,
the less probable it is for arousal or non-verl@scto appear.

These techniques have also showed that pupil sizeincreased
or students reacted non-verbally to some eventsha@ not
considered as key or secondary.

We have also compared whether pupil size or temigtes were
more reactive to key and secondary events. Puggl msponded
to 74% of these events while ten heuristics diths86%.

One of the most important questions for our prodose
methodology is the correlation between positivepoeses in
pupil size and positive responses in heuristics. fost of the
students (five) only 40% of the events with incezshpupil size
also showed any gestural reaction. The two othieosved over
80% of correlation. Our conclusion is that pupitesidoes not
seem to be a very good predictor if we only wantge it to infer
or to state that the student is ‘feeling somethifigie size of
pupils does not seem to be enough to assess arousalr
particular environment or conditions. Also, almd€% of the
events with increased pupil size did not show aayigular facial
or body expression.

Very interestingly, the correlation between highpibsize and
specific gesture (average of 47.8%) is higher ttnencorrelation
between normal pupil size-specific gesture (20.7&3 high
pupil size-no gestures (31.1%). This data may stia affective
states are more commonly accompanied by the presshlooth
high pupil size and non-verbal expression, thougtemce is not
great enough to focus on pupilometry alone.

The analysis of gestural expressions by itselfciser and allows a
good determination of valence. Most of the key évesowed a
particular expression, and the emotions inferrembubh these
were confirmed through students’ self-assessment.

Through students’ self-assessment we have pantigudaecked
whether the expressive reactions in Ten Heuristéesbe inferred
as specific emotions. Some of the heuristics weeguently
repeated in the pilot test, such as frowning, casging the lips,
expressing vocally or hands touching the face.

The amount of non-verbal expression depends oniadahdual,
and is probably the most important factor for hstics
performance. There was a relationship between ssdecetasks
and amount of expressions (more difficulties, mpresence of
body expressions), but there was an individual wad important
problems in some of the tasks but did not show nepyessions.
In her self-assessment she let us know she isamgtexpressive.

Globally, students’ self-assessment confirmed ntbes 96% of
the events detected by both pupilometry and héesisAlmost
100% of the heuristics were confirmed and more ®@# of the
events detected through increased pupil size.

Through the qualitative analysis of each speciisecstudy we
have identified other variables that have a pddicimpact on
affect and the techniques we have selected to mesasu

1. Pupil size tends to be higher during approxitgate first
minute due to some kind of tension

2. Sustained concentration makes pupil size ineréas is
not comparable to pupil size inrease in presentationew
interfaces, errors produced or difficulties in peniance.

3. Concerning patterns of timeline analysis, pigidle is
reactive usually 500 ms. before the key event aricbeéps
increasing depending on how well the user findslat®n
but generally maintains the maximum size during@sds.

4. Pupil size is not especially high when usersakpe
probably because talking is a way to decrease arkous

5. We have analyzed the highest moments of inctepspil
size but could not find specific body expressioalated to
high arousal.

6. The two most successful users did not show inigieases
in pupil size although they also had to solve neabfems.
Overall confidence may be the explanation.

In conclusion, the methodology of triangulation mave proposed
for data collection and affect inference is usehit we cannot
rely on one technique alone, especially on pupitoynesince it
showed that some key events and some difficultiperenced by
users did not increase pupil size (less than hélewents).
Nevertheless, it is convenient to collect pupiksitata since it can
make us focus on events where subjects did noesg@mything.

Concerning other considerations of implementatiarchs as

feasibility, usability or time or cost-effectiversesve can argue
that these techniques do not require a big investiaued the way
they gather and export data is very useful for aede

Pupilometry only requires an eyetracker with inédarays, facial
expression monitoring is carried out with a simplebcam, and
for students’ self-assessment we only need learn€hese
technologies are quite affordable.

With the appropriate guidelines for integratingstinmethodology
in course assessment, staff should not noticerdfis@nt increase
in work, or they should at least feel a balancenvbeh time
investment and higher quality in course assessarahtlesign.
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