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ABSTRACT

This research evaluates different techniques for improving creativity when writing,
applying them to different scenarios. We introduce a new concept, called “mild" place
illusion, as a new paradigm for designing user interfaces targeted at stimulating
creativity. We show that for creative tasks such as creative writing, new product
ideation, and brainstorming, a "just-enough" amount of place illusion leads to a greater
self-perception of creativity, as opposed to a "full-level" place illusion. Secondly, we
evaluate the effectiveness of subliminal cues as a novel creativity support
technique. Results showed that participants in the subliminal condition experienced
more flow when writing. Thirdly, we explore the effect of auditory and olfactory cues
and their combination during a creative writing exercise. Our results provide useful
insights suggesting that olfactory cues have an important role in the creative process
of users and also when this type of cues are combined with auditory cues. These
modalities should gain more relevance on the development of environments for
supporting the creative writing process. New tools for creative writers can also be used
to support community-based writing projects and encourage people from all
backgrounds to find their voice and tell their unique stories. Our work also addresses,
for the first time, a minority user group of underserved youths, by evaluating how they
write using different user interfaces. We conclude that using our tools they felt more
empowered to tell their unique stories and experienced an increase in their mental

well-being.

Keywords: Human Computer Interaction; User Studies; User Experience Design; User

Interface Design; Creative Writing tools; Creativity Support Tools;






o
o
o

RESUMO

Esta investigacdo avalia diferentes técnicas para melhorar a criatividade ao escrever,
aplicando-as a diferentes cendrios. Nesta tese apresentamos um novo conceito,
denominado "mild place illusion, "ilusdo de lugar", como um novo paradigma para
projetar interfaces de utilizadores com o objectivo de estimular a criatividade. E
demonstrado que para tarefas criativas como a escrita criativa, idea¢do de novos
produtos e brainstorming, uma "apenas e suficiente" quantidade de espaco de ilusio,
leva a uma maior auto-percepg¢io da criatividade, por oposi¢cio a um "nivel completo”
de ilusdo de lugar. Em segundo lugar, avaliou-se a eficacia de pistas subliminares como
uma técnica de suporte a criatividade. Os resultados mostraram que os participantes
na condi¢do subliminar experimentaram mais "flow" (fluxo) durante o processo de
escrita. Em terceiro lugar, exploramos o efeito das pistas auditivas e olfativas e a sua
combina¢do durante um exercicio de escrita criativas. Os resultados fornecem
conhecimentos uteis, sugerindo que pistas olfativas tém um papel importante no
processo criativo dos utilizadores, sendo também vilido quando este tipo de pistas sdo
combinadas com pistas auditivas. Estas modalidades devem ganhar mais relevincia no
desenvolvimento de novos ambientes que suportem o processo de escrita criativa.
Verificou-se que novas ferramentas para escritores criativos, também podem ser
utilizadas para apoiar projectos de escrita baseados em comunidades e podem também
incentivar pessoas de todos os contexto culturais e sociais a encontrar a sua voz e
contar as suas histérias nicas. Esta tese também aborda, pela primeira vez, um grupo
de utilizadores minoritarios de jovens carentes e institucionalizados, na medida em
que foi avaliado o seu processo de escrita utilizando diferentes interfaces de utilizador.
Concluimos que, utilizando as ferramentas apresentadas neste estudo, o grupo de
utilizadores em questdo, sentiram-se mais capacitados para contar as suas histérias

singulares e experimentaram um aumento no seu estado de bem-estar mental.

Palavras-Chave: Interacdo Humano-computador; Estudos de utilizadores; Design de
estudo de utilizadores; Design de Interacdo de Utilizadores; Ferramentas de Escrita

Criativa; Ferramentas de Suporte a Criatividade
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New Paradigms for the Design and Evaluation of Creative Writing User Interfaces

CHAPTER 1

INTRODUCTION

As a contribution to the field of Human Computer Interaction (HCI), especially in
the development of user interfaces (UI) for creative writing, this research aims to be

a small, but significant step forward.

Writing has been one of the most important developments of human civilization, but
people are often unconscious of how long and complicated this path has been. Writing
is one of the oldest and most important human activities, dating back as far as the
3200 BCE. In the beginning, writing was used in the form of pictures or convention
signs. In today’s schools, teachers present writing as something that has always
existed. But we never actually know how important this ancient and refined technique
of expression and communication is. However, the intensification of digital
computing accelerated writing in all its forms, and people in today’s society have a
much easier access to create new ways of writing such as using characters and
abbreviations, reminding us of what some ancient civilizations used to do. However,
writers still face the lack of ideas, and therefore the lack of words to write. Writer’s
block was described as a condition characterized by the inability to come up with
original or novel ideas, regardless of the topic being worked on. Almost everyone is

familiar with writer’s block and most of us have experienced it in some degree.

Creative writing is an essential activity, not just in the education sector, where it is
often used as a pedagogical tool to increase literacy, but also in the filmmaking,
advertising, video games, broadcasting industries and in much more sectors. Creative
writing can be also used to build positive relationships and encourage people from all

backgrounds dialogue across diverse communities.
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Some of the writing tools that are currently available attempt to initiate the creative
process, for example by providing story prompts, while others focus on creating a
distraction-free interface where writers can focus on their craft. The problem,
however, there are very few studies about what makes a good user interface design for

creative writing, as there is no consensual approach on how to evaluate them.
1.1. Metivation

Primitive men, living around 45 000 B.C recorded their thoughts in the form of
drawings on stone and on cave walls. The first writing instruments used by men were
probably their fingers, which would be superseded with the use of hollow canes and
reeds. Progressing to the use of styluses, brushes made from animal fur, and finally
feathers — the writing instrument used by civilized society for more than 100 years

(see Figure 1).

Originally, stories were passed from generation to generation through oral storytelling
traditions. The primary “writing” tool was the storyteller's memory and voice, even

though stories were often augmented by instruments and dances.

The inexpensive mixture of graphite and clay, placed in a wooden casing, supplied with
varying degrees of hardness, originated the pencil. Only in the beginning of the 19th
Century do we see the prototypes for handmade fountain pens and only at the end of

the 1930’s do we see the arrival of the current ballpoint pen that we know today.

Figure 1 - Writing feather from 19th Century?.

Before the invention of paper, Man engraved on stone, wet clay and wood. He wrote
on leaves and tree bark. The emergence of 17th century newspapers led to the

invention of paper fabricating machines. Curiously the first typewriter that we know

L All rights reserved https://www.the-saleroom.com/
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to have existed was used in Italy in 1808 by a blind countess, having been invented so
that she could write letters without the aid of a secretary. The machine did not reach
modern times, its operating principle is unknown. Using ink pads or a roller to apply
ink to characters, and the use of carbon paper, visible images of written characters
were produced, this was possible in the printing telegraph. The first Typewriter per se,
arrives on the market in 1874. These machines were widely used, especially by middle
class women, in a time when they started to reclaim their freedom from domestic
functions exclusivity. In 1902 an electric typewriter was introduced in the market, but
only in 1961 does IBM reintroduced an invention which had been tried out in the 19th
century, but was later abandoned. This invention is the word processor, which brings

together typewriter and computer technology [1].

We know that writing a letter can require a pen and paper, and the resulting activity
of writing with one’s own hand has certain features that shape the resulting
experience. Recent decades brought us technological advances able to improve the

writing activity.

Instead of telling and retelling stories orally and making them better over time,
written language gave storytellers the ability to tell themselves the story over and over
again using a drafting process. It gave them a way to record more stories by providing

them a physical extension of their memory: ink and paper.

As we saw previously, a hundred years later, computers were invented and another
dramatic shift in the writing process was made possible. Instead of typing a story on
paper, writers could type it on a screen—no more wasted paper. People in today’s
society have an easier access to Reading and Writing. There are hundreds of new

programs, websites, and apps to help with creative writing.

Creative writing is an essential activity, not just in the education sector, where it is
often used as a pedagogical tool to increase literacy, but also in the filmmaking,
advertising, video games, broadcasting industries, to describe functionality in the
software with the use of user stories and in much more sectors. Creative writing can
be also used to build positive relationships and encourage people from all backgrounds

dialogue across diverse communities.

Whether we are writing a letter, a novel, or some simple story, we need all the time "to
tell our story", conveying the meaning of it in a way that the user understands. For

example, the use of stories in user experience design is very important, because when



CHAPTER 1 - Introduction

no prototypes are available yet, stories can capture the characteristics of the design

space and allow users to better understand the application and its benefits.
1.2 Problem Statement

How do you decide what creative writing user interface is better to write what you are
supposed to write? And then, how do you guarantee that specific tool would help you
to overcome the inertia to write? The problem is difficult because each participant has

different needs.

Over the years, new technologies transformed how we work, think and relate to each
other. People are often easily distracted. We all write, and we find, in some way, our
inspiration and creativity in different places, moments and we write in different ways.
We also face the deficit of the human kind - distractibility. In those moments we
experience what is known as “writer’s block”. We can be highly creative and overcome

our inertia with novel environments based on a human-centered view of the design.

This work addresses the general research question of how to design user experiences
with creative writing where the creative side of people is sparked by the peculiarities

and elements of the user interface.
In this context, there are several research questions that need to be addressed.

+ Research Question 1: what is the best process for designing these creative writing
environments, and what are the required technical and methodological innovations

leading to an increasing adoption of these tools by users?

+ Research Question 2: what are the main factors leading to successful writing tools

and environments, in terms of creativity?

+ Research Question 3: what novel user interface elements can better improve the

writers’ creativity?

As mentioned in the previous section, we study the design and evaluation of creative
writing user interfaces and their power, to be capable of conducting us towards a user
interface design solution that can address users' needs while simultaneously

improving their creative levels.
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1.3. Research Overview

The research approach followed in this thesis has been based on Design Research. The
design process is used as a form of research to contribute to a design activity [2].
Stappers [3] states that working prototypes are created from a clear research question
and thus can express a hypothesis. Then, prototypes are put to test in real-life contexts
so users can experience them [4]. The design solutions behind the prototypes can be
based on research methods or theories. Knowledge is generated by designing the
artifact, by the artifact itself, and by the evaluations of use [S]. The knowledge
achieved can later be derived as design recommendations, theories or frameworks.
March and Smith [6] contrast the approach of design research with natural science
research, and proposed four general outputs for design research: constructs, models,
methods, and instantiations. Constructs are the conceptual vocabulary of a problem /
solution domain. Constructs arise during the conceptualization of the problem and
are refined throughout the design cycle (see Figure 2). Since a working design (artifact)
consists of a large number of entities and their relationships, the construct set for a
design research experiment may be larger than the equivalent set for a descriptive
(empirical) experiment. A method is a set of steps (an algorithm or guideline) used to
perform a task. Implicit in a design research method is the problem and solution
statement expressed in the construct vocabulary. In contrast to natural science
research, a method may well be the object of the research program in design research.
Since the axiology of design research stresses problem solving, a more effective way of
accomplishing an end result - even or sometimes especially a familiar or previously

achieved end result — is valued [7].

Embedded Theory about Constructs better Theories

embedded w Abstraction Models

T e SRR PRSP

A

Abstraction Models

Methods
Constructs better Theories

Knowledge as
Operational Principles

A S
Abstraction . . Instantiations
Artifact as Situated
. Methods
Implementation
Constructs

Figure 2 - The outputs of Design Research [Source: isworld.org].
Models differ from natural science theories primarily in intent: natural science has a

traditional focus on truth whereas design research focuses more on (situated) utility
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[7]. Thus a model is presented in terms of what it does and a theory described in terms
of construct relationships. However, a theory can always be extrapolated to what can
be done with the implicit knowledge and a set of entities and proposed relationships

can always be expressed as a theoretical statement of how or why the output occurs

[7].

The act of designing is in itself a confrontation of various forms of knowledge, both
formalized and experiential, which brings about new knowledge [5]. This aspect
emphasizes the exploratory nature of design research over the traditional scientific
culture of evaluating by testing, which must be conducted following very specific

directions.

In the context of this engineering-based thesis, the design research we performed was
based on studying and modeling Ul-related behavior, designing tools using that model

and using the revised model for evaluating the tools and improving on them.
1.4. Thesis Contribution

This research work offers contributions in:

A. Novel tools designed in order to support creative writing, with minimalistic

design capable of promoting creativity, focus or collaboration.

B. New metrics for creativity, by understanding of the creative writing process

as well as the design processes and practices that were more effective.
C. New design guidelines for novel tools, user interfaces or other artefacts.

D. New data about how people write/create, through the analysis of cognitive,

will improve the way people work.
1.5. Dissertation Roadmap

The remaining chapters of this thesis are organized as follows. Chapter 2 describes the
background work in which this thesis was built. Following that, in Chapter 3, it is
presented insights about the user's writing perspectives on their own writing process

and the evaluation of creative writing environments.

In Chapter 4, it is addresses for the first time an approach targeting a minority user
group of underserved youths, and evaluating how they write using different user

interfaces. Then, in Chapter 5 we present a new experimental method based on virtual
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reality for studying place illusion in a writing context, along with the correlation of the

degree of creativity.

Chapter 6, discuss the effectiveness of subliminal and supraliminal cues as a novel
creativity support technique. We explored the impact of subliminal cues on self-
experienced creativity during the creative writing task. Lastly, in Chapter 7 we study
the effects of olfactory and auditory cues to support creative writing tasks. Finally,

the conclusions and discussion regarding future work are reported in Chapter 8.

1.6. About this thesis

To avoid as much as possible repeating background information at the beginning of
each chapter, this thesis is constructed as different chapters that build from one
another. This thesis follows a chronological order to give a sense of the process

together with the specific activities undertaken.

1.7. Publications

Different aspects of this thesis are included in the following publications:
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Gongalves, F., Fermé, E., Ferreira, J. C., "Emerging Opportunities for Ambient Intelligence in
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