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Abstract. The aim of the present study is to develop a model that grasps the
complexity of the concepts of personality and affect in a web-based learning
environment. Furthermore, it presents the implications that these theoretical and
empirical representations can have in an experimental setting. We are investi-
gating the connection between personality factors, emotion regulation and
cognitive processing tasks, decision making and problem solving styles. Deci-
sion-making and problem solving are cognitive processes where the outcome is
a choice between alternatives. They are both an indirect way to make inferences
to a person’s learning pattern since learning includes continuous decision mak-
ing and problem resolution. By implementing our model in the design of a
web-based learning personalized setting, we provide evidence that behavior is
altered by affective elements in decision making and problem solving routines
as is performance in cognitive processing tasks.
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1 Introduction

Over the course of time, a combination of developments in statistical know-how and
the evolution of thought within psychology enabled the refinement of measures, and
subsequently the assessment of more specific factors in the field of individual differ-
ences like different kinds of ability, personality and emotion. The aforementioned
concepts underpin psychology’s attempt to identify the unique character of individu-
als. The terms describe properties of behavior which concern the individual’s typical
ways of coping with life events. Of particular interest is the field of learning and the
processes that take place during the acquisition of knowledge. Many researchers used
to believe that emotional processes were beyond the scope of a scientific study. Re-
cent advances in cognitive science and psychology, however, suggest that there is
nothing mystical about emotion. On the contrary, emotions and affect are a vital part
of a continuous mental process. As such, learning procedure is influenced by our
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emotional profile as well. Learning is acquiring new or modifying existing know-
ledge, behaviors, skills, values, or preferences and may involve synthesizing different
types of information even emotional one.

An in-depth model that grasps the complexity of these underlying concepts is the
first purpose of this paper. Instead of selecting one area of implementation, we are
trying to combine various levels of analyses and form a typology that will help us
circle effectively the affective mechanisms of the individual. The model of emotion
mainly comprises the concepts of personality and emotion regulation. Personality is
well established in psychological literature. We concentrated on a subset of personali-
ty attributes (extraversion, psychoticism and neuroticism) [1]. An effort to construct a
model that predicts the role of specific emotions is beyond the scope of our research,
due to the complexity and the numerous confounding variables that would make such
an attempt rather impossible. We focus on emotion regulation as an emotional me-
chanism and not on a number of basic emotions because it can provide some indirect
measurement of general emotional mechanisms since it manages a number of emo-
tional factors. Emotion regulation is the way in which an individual perceives and
controls his emotions. By combining the personality traits of the individual with his
regulatory mechanism we can reach into a conclusion of how emotions influence his
learning performance and his behavior.

We provide evidence that behavior is altered by affective elements in decision
making and problem solving routines. At the same time our level of implementation
after analyzing our findings in decision making and problem solving preferences, will
concentrate directly on the user learning process.

2 The Model of Emotion Regulation

Theorists from a variety of orientations tend to agree in two emotional processing
systems. There is considerable conceptual overlap in their formulations:

e A schematic, associative and implicit system that has connections with bodily re-
sponse systems. This mode involves fast and automatic processes such as priming
and spreading activation. It often involves large numbers of memories in parallel. It
is not wholly dependent on verbal information — visual, kinaesthetic or other cues
could provide the basis for priming or activating an emotional memory.

e An abstract propositional ‘rational’ system that is analytical, reflective, logical and
relies on high level executive functions. It is primarily based on verbally accessible
semantic information. Individuals can utilize these two systems to process informa-
tion. The first system relies on experience and intuition. In particular, individuals
consider issues intuitively and effortlessly. Rather than reflect upon the various
considerations in sequence, individuals form a global impression of issues. In addi-
tion, rather than apply logical rules or symbolic codes, such as words or numbers,
individuals consider vivid representations of objects or events. These representa-
tions are filled with the emotions, details, features, and sensations that correspond
to the objects or events. Finally, learning is equated to ascertain associations from
direct experiences.
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The second system, in contrast, relies on logic and rationality. In particular, individu-
als analyze issues with effort, logic, and deliberation rather than rely on intuition. To
decide upon issues, they rely on logical rules and symbolic codes. The context (de-
tails, features, and emotions) that correspond to objects or events are disregarded. To
facilitate learning in this system, individuals learn the rules of reasoning that are
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Fig. 1. The Emotion Regulation Mode

Recent neuroscientific findings are consistent with these multi-level conceptualiza-
tions. Le Doux [2] has reviewed evidence suggesting that emotion networks have
direct anatomical connections to both the neocortex and the amygdala. Events that are
highly emotional are likely to be registered at both subcortical and cortical levels. The
subcortical route is shorter and rapid whereas the cortical route is longer and slower.

In the subcortical route sensory information goes from the thalamus directly to the
amygdala. In the cortical route information is sent from the thalamus to both the cor-
tex and hippocampus and is then projected to the amygdala. As noted by Samilov &
Goldfried [3], these recent findings support a qualitative distinction between cortically
based and subcortical levels of information processing. They imply that not all emo-
tional responses are mediated cortically; rather, some may by initiated without any
cognitive participation: “Emotional responses can occur without the involvement of
the higher processing systems of the brain, systems believed to be involved in think-
ing, reasoning, and consciousness” (LeDoux, 1998, pp. 161)
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Our Model of Emotion Regulation includes as well two levels of processing in re-
lation to the aforementioned concept of processing but we consider that these two
levels are connected closely with each other and that information is processed not
only in a serial way but also concurrently. The experiential level includes the notions
of emotional experience and emotional expression. Emotional experience is the covert
emotional condition that a human is experiencing as a result of a stimulus or informa-
tion of such kind. Emotional expression is the overt reaction of such a stimulus, the
behavior that follows the experience. On the other hand, the rational level is com-
prised of the notions of emotion recognition, emotional management and emotional
motivation. Emotion recognition is the ability to realize the true nature of an emotion
as it is and to feel it in the appropriate degree. Emotional management is the ability to
manipulate and to control an emotion while emotional motivation is the ability to
transform an emotional experience into a motivational urge. A visual representation
of our model can be seen in figure 1. We believe that these two systems can interact.
If someone during the stage of emotion recognition realizes intuitively that the emo-
tion that is about to be triggered will have a negative and unpleasant emotional expe-
rience as an outcome, then it will be implicitly transformed to a different emotion so
that it will be easily manageable in the next stage. The human brain prioritizes based
on the principles of self-regulation and not on the search of objectivity and
truthfulness.

3 The Concepts of Emotional Experience and Emotional
Expression

The study of emotional experience and emotional expression has a long history,
which dates back to the 1870s with scientific investigations undergone by Charles
Darwin [4]. Darwin’s work emphasized the biological utility of emotional expression.
Thus, it contributed to the development of an evolutionary-expressive approach to
emotion, which suggests that emotion exists because it contributes to survival [5].
Emotional experience, emotional expression and emotional arousal have been concep-
tualized as three primary components of emotion [6] with emotional reflection as a
secondary component, involving thoughts about the three primary components.

Our model of emotion regulation distinguishes mechanisms surrounding the expe-
rience of emotions, from those surrounding the expression of emotions. Whilst in
practical terms this is probably a seamless process, we believe it is conceptually
useful to distinguish experience from expression. We hypothesize that it is more fun-
damental and harmful to control emotional experience, than to control emotional ex-
pression. The expression of emotions is behavioral. Thus the mechanisms surrounding
it, involve the real and imagined consequences of expression, cultural and family
rules for acceptable expression. These mechanisms may be different from those in-
volved in emotional experience, which is of course experiential, rather than overtly
behavioral. Such emotional experience may involve feeling too much intensive emo-
tion, feeling inappropriate emotion, or feeling numb. Also important, is how the initial
negative stimulus is registered, whether emotions are experienced as a gestalt, rather
than separate somatic constituents and understanding the causes and meaning of the
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emotional experience. In short, it could be said that emotional experience points more
towards a stimulus event, and expression more towards the behavioral response.

In summary, emotion regulation is not so much concerned about whether emotion-
al expression is right or wrong but more with what mechanisms underlie successful
and unsuccessful processing. Failure to express emotions may be integrally related to
failure to properly process an emotional event. However, this is only one important
part within a more complex process, as emotion regulation is regarded as the overall
concept within which, emotional expression simply constitutes the final stage.

4 Experimental Evaluation

In this experimental stage we wanted to investigate the implications behind the first
level of emotion regulation and see how emotional experience and emotional expres-
sion interact with decision making and problem solving styles. Decision making and
problem solving are two processes that circle almost every aspect of human activity.
This way we can find some implications that connect emotion and its reactive res-
ponses with behavior in other areas that can be implemented in web design in various
fields like elearning, e-assessment and e-commerce. We hypothesized that highly
emotional human beings will have a tendency towards emotional styles and not ra-
tional ones. Respectively this information can be used in web design to personalize
content and navigation to their likings. For example a user that as a decision maker is
dependent (does not like to decide on his own, values the advice of others) will enjoy
a more solid, concrete and “closed” navigational system and not a web interface with
many links and freedom of navigation or will opt for help and guidance more often
than someone who is not dependent and likes to decide always on his own.

4.1 Sampling and Procedure

The study was carried out within one week and the participants were all Greek citi-
zens that live in Greece. All participants were of relatively young age studying or
working at the time of administration. They could either participate in the experimen-
tal sessions that were held in the New Technologies laboratory in University of
Athens or fill in the questionnaires that could also be found online at the web page
designed specifically for that purpose. They were all given a battery of questionnaires.
A total of 247 questionnaires were completed and returned. 55 of them were half
completed or had double answers and were omitted from the sample. Our final sample
included 192 participants giving a completion rate of almost 80%. Participants varied
from the age of 18 to the age of 40, with a mean age of 27 and a standard deviation of
5. 73 respondents were male and 119 were female. Among other demographic charac-
teristics that were examined were the profession and the computer experience level of
each participant.

4.2  Questionnaires

The study used questionnaires to collect quantitative data. It included five measures,
one each for personality, emotional arousal, emotion regulation, decision making
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styles and problem solving styles. Our first treatment involved the close examination
of the experiential level of the emotion regulation questionnaire (emotional expe-
rience and emotional expression) and its correlation with decision making and
problem solving styles. To evaluate Decision Making we used the General Decision-
Making Style Inventory (DMSI) by Scott and Bruce [7] which includes 25 items and
5 scales (Spontaneous, Dependent, Rational, Avoidant, Intuitive) and for Problem
Solving the Problem Solving Styles Questionnaire (PSSQ) by Parker with 20 items
and four scales (Sensing, Intuitive, Feeling, Thinking).

4.3  Design

Internal consistency was assessed by computing Cronbach alphas for the three meas-
ures. Although there are no standard guidelines available on appropriate magnitude
for the coefficient, in practice, an alpha greater than 0.60 is considered reasonable in
psychological research [8]. After the inspection of the alpha coefficients, we per-
formed descriptive statistics for the study sample as a whole and for the particular
scales under investigation to examine the sample’s suitability. Since our sample was
normally distributed with variance of suitable proportions we continued our statistical
analysis with the use of the statistical package SPSS. The statistical analysis used to
perform this study was mainly one-way Analysis of Variance (ANOVA). Our re-
search hypothesis stated that the experiential emotion regulation factors will have an
effect on the participant’s style of action. More specifically, participants that score
high in emotional experience and emotional expression scales will have a tendency
towards more emotional and less rational styles.

5 Results

For the purposes of the experiment, Analyses of Variance (ANOVA) were performed
in order to indicate the relationships between the variables of the study. Table 1
presents the main findings between the scale of emotional experience and the scales
of the DMSI and PSSQ. The analyses indicated that emotional experience correlated
highly with the spontaneous, rational and avoidant styles of the decision making ques-
tionnaire and the feeling and thinking styles of the problem solving questionnaire.

Table 1. Statistical Significance between the Emotional Experience scale and Decision-Making
and Problem-Solving Styles

Comnsbuct 1
DM-Spontanes 18, 140
[b-Rational 1907
DM-Avoidant 1116
DbA- Imbuitive 14. 465
P5-Feeling 33562
P5-Thinking 11025
*p<0.005

% p<0.001
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Table 2. Statistical Significance between the Emotional Expression scale and Decision-Making
and Problem-Solving Styles

Constuct F Sig.
DM-Spontane ous 18033 o™
- Rational 18 0 oo™
D¥l-Avoidant 12155 om™
D3-Imtuitive 7077 iy
P5-Feeling 19450 oo
PS5 Thinking 19189 o™
* p<0.005
** p<0.001

A person that experiences emotions vividly is typically afraid that he might feel
anxious, tense and moody. He can get emotional easily and therefore is reasonable to
react in a spontaneous and not thoughtful way in occasions or with an inhibition of
action in others. His pattern of behavior is tense as his character and is subjective to
strong feelings. On the other hand a less emotional individual is more rational and
more methodical in his behavior.

The exact same pattern is repeated with the emotional expression scale as it can be
seen in table 2. This is consistent with the idea that since expression is the conse-
quence of experience it will follow the same set of rules that govern experience. In the
general population a person that experiences an emotion of a specific magnitude will
have a reaction of equivalent proportions.
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Fig. 2. Means of High and Low Participant Groups in Emotional Experience and Emotional
Expression. Emotional participants have higher means in the more “emotional” styles of spon-
taneous, avoidant, intutive and feeling while less emotional participants score higher in the
“logical” ones such us rational and thinking.
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In figure 2 we can see the means of both measures in all decision making and prob-
lem solving styles. The logical assumption is that the two notions of emotional expe-
rience and emotional expression will be highly correlated which indeed is the case.
Pearson’s r has shown a significance at the 0.01 level (two-tailed) of .626.

6 Discussion

It may come as no surprise that emotional factors are important in the decision and
problem solving process. The emotion regulation factors comprise characteristics that
people often exhibit in their decision making. Apart from the standard emotion regu-
lation questionnaire we developed a theory and a corresponding battery of question-
naires for the concept of Affect [9]. The next step of our research is to combine these
findings with the purely affective elements of our model. It has been argued that posi-
tive affect increases motivation, attention, pleasantness, participation and engage-
ment, while negative affect is highly involved with boredom, fear, anger, displeasure
and distraction. We have already developed a web system based on learning perfor-
mance evaluation for the testing of the various instruments that we have incorporated
in our model [10]. The cognitive elements are more straightforward since they are
easier to measure and easier to quantify and we have already reached a level in which
we can make inferences about how users with different cognitive abilities and prefe-
rences can be aided or guided through a personalized web interface [11].

The final step to complete the implementation of our model is to add the affective
elements and to investigate the inner and deeper relations that exist between them.
Personality type is also a fundamental construct since personality research is already
established and developed to a great extent. Emotional and decision factors can be
proven significant in defining user behavior in web applications and interfaces, taking
into consideration psychometric challenges, as well as the complicated matter of
quantifying and subsequently mapping emotions on a digital environment. Most theo-
ries of choice assume that decisions derive from an assessment of the future outcomes
of various options and alternatives through some type of cost-benefit analyses.

The influence of emotions on decision-making is largely ignored. The studies of
decision-making in neurological patients who can no longer process emotional infor-
mation normally suggest that people make judgments not only by evaluating the con-
sequences and their probability of occurring, but also and even sometimes primarily at
a gut or emotional level [12]. We often have different preferences as to our approach,
varying between thinking and feeling. When we use reason to make decisions, we
seek to exclude emotions, using only rational methods, and perhaps even mathemati-
cal tools although emotions exist in the first stage of our decision making procedure
and are followed by reasoning. The foundation of such decisions is the principle of
utility, whereby the value of each option is assessed by assigning criteria (often
weighted). Web systems until recently tried to integrate tools that aid user in a purely
rational process (e-learning and decision-support systems). There is a whole range of
decision-making that uses emotion, depending on the degree of reason that is included
in the process. A totally emotional decision is typically very fast. This is because it
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takes time (at least 0.1 seconds) for the rational cortex to get going. This is the reac-
tive (and largely subconscious) decision-making that you encounter in heated argu-
ments or when faced with immediate danger. User Behavior is in its final analysis a
decision making process.

The mediating role of technology can help the designers to understand the emo-
tional mechanisms of the users and adjust more efficiently to their needs. One
possible implementation of a Web-based system’s interface that can appraise human
emotion is through the use of a set of parameters that can adapt according to the emo-
tional condition of the user and his preferred style of action. An emotionally tense or
unstable individual will be able to adjust the contents of a webpage based to what he
considers easier to control and manipulate. A certain emotional condition demands a
personalization of equivalent proportions. The user will have the capability to respond
emotionally either after being asked at a specific moment or after an initial profile
construction. Such a system should be designed in a way that it can create a detailed
profile for every user and can provide two basic services. One application-based that
will have to do with the interface, the navigation and its usability and aesthetical ap-
pearance and one content-based that will have to do with the database, the allocation
of content, the depth and the dissemination of information. Using these, the interface
will take the form that the user wishes so that he can work there more efficiently and
less anxiously. Research on decision making and problem solving is only the first step
to map and model user patterns of behavior. The research results can be further used
as more specific design guidelines.
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