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EL DESARROLLO DE HERRAMIENTAS DIGITALES PARA APOYAR EL
APRENDIZAJE DE LECTURA Y ESCRITURA EN LA ENSEÑANZA BÁSICA
Tesis enviada a la Dirección de Investigación y Postgrado en cumplimiento parcial de los
requisitos para el grado de Doctor en Ciencias de la Ingeniería
KRISTINA CORDERO
RESUMEN
La escritura es una de las habilidades más importantes que aprenderá un niño: es una
herramienta básica para contar historias, relatar experiencias, documentar y compartir
información, aprender y persuadir a otros. En el ámbito escolar el uso de la escritura es
transversal a todo el currículum, y esta tendencia no da señales de aminorarse: entre los
adultos la escritura es el modo de comunicación cada vez más esencial, en lo personal y lo
profesional. Según algunos, la escritura es incluso más importante que la lectura hoy en
día, ya que se producen diariamente unos 2,6 billones de palabras, entre correos
electrónicos y redes sociales. Desde la óptica de la enseñanza, los investigadores llevan
tiempo hablando de la necesidad de una “revolución en la escritura”; sin embargo sigue
habiendo más estudios sobre la comprensión lectora que la enseñanza y la práctica de la
escritura.
Hoy en día, fuera del contexto escolar los adolescentes y jóvenes adultos han cambiado su
forma de abordar los textos, a través de varias prácticas de lecto-escritura no tradicionales
como el fanfiction, la escritura online y los videojuegos. Estos fenómenos masivos nos
ofrecen perspectivas nuevas sobre el futuro de la lectura y la escritura, y la forma de
enseñarlas en el siglo XXI.
Se ha dicho mucho sobre los medios digitales y su potencial para cambiar las reglas del
juego en el aprendizaje de la lectura y la escritura. Las ventajas de los soportes digitales
son, precisamente, aquellas funcionalidades que pueden otorgar a la lectura y la escritura

xiv

un grado de interacción y co-construcción que sería o imposible o muy aparatoso con
lapiz, papel y material impreso. Este es un territorio nuevo y en gran medida inexplorado,
donde todavía hay más preguntas que respuestas.
Dado lo anterior, este proyecto de tesis intenta explorar una de las vertientes de este nuevo
horizonte. Partiendo de las nociones de Vygotsky sobre la co-construcción y usando el
marco de los multiliteracies, este proyecto propone diseñar e implementar herramientas
que (1) estimulen la co-construcción a través de actividades que vinculen la lectura y la
escritura; (2) propongan un vínculo entre las prácticas no tradicionales de lecto-escritura y
los objetivos curriculares para lenguaje y comunicación; y (3) apoyen el ejercicio de la
escritura a través de andamiajes que ofrecen un equilibrio entre libertad y estructura. Para
estos objetivos se aplicó una metodología de design-based research, investigación basada
en el diseño, para construir un modelo para actividades de lectura y escritura, resultando
en la construcción de cuatro herramientas de software: Read Create Share (RCS) y Read
Create Write (RCW), para tercero básico; y Individual Creative Writing (ICW) y
Collaborative Creative Writing (CCW), para quinto básico. Estas herramientas se
desarrollaron bajo el marco y siguiendo el proceso de Integrative Learning Design, y
fueron piloteadas y evaluadas con alumnos de los niveles escolares correspondientes.
Los resultados principales son: (1) las herramientas co-constructivas e interactivas pueden
apoyar la conexión entre la lectura y la escritura —particularmente la escritura creativa—
y abordar al mismo tiempo algunos de los objetivos curriculares de lenguaje en tercero
básico; (2) la integración de elementos lúdicos —especialmente funcionalidades de
pantalla tactil— pueden ser catalizadores de motivantes experiencias interactivas y coconstructivas de lectura y escritura; (3) los andamiajes digitales de este proyecto pueden
ayudar a mejorar la productividad, la precisión, la complejidad y la diversidad léxica de la
escritura de alumnos de quinto básico; (4) los alumnos que usaron un andamiaje para
escritura colaborativa obtuvieron mejores resultados que los alumnos que usaron un
andamiaje para escritura individual; y (5) design-based research es una metodología
óptima para construir herramientas de escritura en formato digital. Todo nuestro trabajo
también nos permite concluir que las herramientas digitales no son sustitutos a la

xv

mediación de un profesor, sino que un apoyo que complementa y subraya aún más su
imprescindible rol en el aprendizaje.
En un sentido más general esta tesis demuestra que es posible crear e implementar
andamiajes digitales que adapten prácticas informales de lecto-escritura y a la vez
cumplan con los objetivos curriculares para lectura y escritura en la enseñanza básica. Los
resultados demuestran que es posible crear andamiajes y actividades de escritura
colaborativa e individual en soporte digital que apoyen el aprendizaje. Asimismo ofrece
evidencia alentadora de las ventajas de la colaboración en grupos pequeños para el
ejercicio de la escritura en la escuela primaria.
Al final de esta tesis se sugieren varias líneas de investigación futura: la adaptación de
este software para su orquestación dentro de la sala de clase, con mediación pedagógica, y
con contenidos de diferentes materias escolares; el uso de análisis de conversación para
entender la naturaleza de las interacciones entre grupos de escritura colaborativa; y la
adaptación del software para uso online, para replicar de manera más auténtica aquellas
prácticas de escritura auto-generadas, colaborativas y co-constructivas que representan un
fenómeno tan importante y auspicioso para los hábitos de lectura y escritura hoy en día.
PALABRAS CLAVES: new literacies, escritura digital, aprendizaje colaborativo,
escritura digital colaborativa; interactive learning environments; design-based research
Esta tesis contó con el generoso apoyo del Centro de Estudios de Políticas y Prácticas
para la Educación (CEPPE-UC), proyecto CIE-01- proyecto Fondecyt/Conicyt 1150045;
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Abstract
Writing is one of the most important skills a child can learn: it is an essential tool for
telling stories, relating experiences, documenting and sharing information, learning, and
influencing others. In school it is used across the curriculum, and among adults it is
increasingly the default mode of communication in and out of the workplace. Some
scholars maintain that writing has surpassed reading as the essential, everyday literacy
activity, considering that some 2.6 trillion words being produced daily in emails and
social media alone. For some time literacy researchers have called for a “writing
revolution,” yet research into reading comprehension still far outweighs the research into
writing.
At present, outside the school context, non-traditional literacy activities such as fanfiction,
gaming, and web-based writing are flourishing among adolescents and young adults. As
such, the notion of what it means to be literate is changing. These massively popular
practices offer valuable insight into what the future of reading and writing may look like
and how we might teach these practices in school in the twenty-first century.
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Much has been said about the possibilities of digital media to be “game changers” in
reading and writing instruction. The advantages of digital media are precisely those
functionalities that can make reading and writing interactive and co-constructive in ways
that are not possible or feasible with paper, pencils and printed matter. This is a new and
still largely unexplored terrain, where there are still far more questions than answers.
With this in mind, this thesis project seeks to explore one of the many paths suggested by
this new horizon. Starting with Vygotsky’s notions of co-construction and the
multiliteracies framework, this project proposes the design and creation of flexible tools
that (1) encourage co-construction through reading-to-writing activities; (2) bridge the gap
between nontraditional literacy practices and in-school literacy objectives; (3) support
student writing through scaffolds that strike a balance between freedom and structure. To
this end, a design-based research methodology was used to build a model for reading-towriting activities, resulting in the construction of four software tools: Read Create Share
(RCS) and Read Create Write (RCW), for the third grade; and Individual Creative Writing
(ICW) and Collaborative Creative Writing (CCW), for the fifth grade. These tools were
developed according to the Integrative Learning Design (ILD) framework and process,
and were piloted and evaluated with their respective age groups.
The principal findings are that (1) interactive, co-constructive tools can support the
connection between reading and writing, particularly creative writing, and at the same
time meet curricular objectives for third grade writing; (2) the judicious integration of
gaming elements, particularly touch-screen functionalities, can be catalysts for
motivating, interactive, co-constructive reading and writing activities; (3) the digital
scaffolds designed in this project for fifth grade writing objectives can help improve the
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productivity, accuracy, complexity and lexical diversity of students’ texts; (4) students
who used digital scaffolds for collaborative writing outperformed those who used
scaffolds for individual writing; (5) design-based research is the optimal methodology for
building writing tools in digital format. In addition, all of our work also led us to conclude
that digital tools are not substitutes for pedagogical mediation, but rather aids that
complement and underscore the very primordial and irreplaceable role of the teacher.
In a more general sense this thesis provides evidence that well-designed digital scaffolds
may integrate aspects of dynamic, motivating out-of-school literacy practices in ways that
satisfy specific objectives of in-school reading and writing. The findings show that
scripted scaffolding for writing instruction may be effectively transferred to a digital
platform, for both individual and collaborative writing practices. Moreover, this thesis
offers encouraging evidence of the advantages of small-group collaboration in elementary
school writing practices.
Future research might build on these findings by adapting these software tools for use in
authentic classroom situations, with pedagogical guidance, and with content from
different subject matters; by using conversation analysis to study how users interact when
engaging in collaborative writing activities; and by adapting the software for online use,
to replicate more aspects of those contemporary writing activities that authentically use
collaboration and co-construction in real-life settings. These lines of research would shed
some valuable light on how reading and writing might be taught in the years to come.
This research was generously supported by the Centre for Research on Educational Policy
and Practice, Grant CIE01- Fondecyt/Conicyt, Project 1150045; Latin American
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1.

INTRODUCTION
1.1.

Theoretical background

1.1.1. The problem with writing
Few people would disagree that writing is a basic skill for exploring and
fulfilling educational, personal and professional goals (Cutler & Graham, 2008; Graham
& Perin, 2007). In primary and secondary schools around the world, written tests and
assignments are commonly used to assess student performance in a variety of subjects
(National Council of Teachers of English, 2004, in Graham, Harris & Santangelo,
2015). At the university level, students engage even more intensively in writing
(Guasch, Espasa, Alvarez & Kirchner, 2013), often with assignments to work in groups
or pairs to produce written documents (Wigglesworth & Storch, 2012). In both whiteand blue-collar workplaces, writing is of paramount importance (Graham, Harris &
Santangelo, 2015) in the digital, textually mediated universe in which we live (Marsh,
2011). Some scholars maintain that writing has surpassed reading as the essential
everyday literacy activity (Alvermann, 2017), given that some 3.6 trillion words are
produced daily through email and social media (Thompson, 2013). Digitally-based
communications are changing what, where, when, how, and why people write, making
writing a skill that is more complex and subtle than it was decades ago. Today, it is
almost impossible to think about writing without thinking about technology, because
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technology will clearly play a part in many aspects of the future of writing (Merchant,
2007; 2013).
Nonetheless, over the past few decades, research into writing has been far
overshadowed by research into reading acquisition (Graham, McKeown, Kiuhara, &
Harris, 2012; Miller & McCardle, 2011). In many contexts, little classroom time is spent
on writing (Applebee & Langer, 2011; Gilbert & Graham, 2010; National Commission
on Writing, 2003; Wyse, 2003), and writing instruction tends to start tapering off after
third grade, with students given relatively few hours per week for writing in school
(Applebee & Langer, 2011; Gilbert & Graham, 2010; Graham, Gillespie, & McKeown,
2013; Kiuhara, Graham, & Hawken, 2009). This is worrying, given that in order to excel
at writing, students need to write more and receive more guidance in their writing
practice (Gilbert & Graham, 2010). This is an important concern to address in primary
school since as students grow older, it becomes harder for them to correct problems
acquired in early grades (Cutler & Graham, 2008; Miller & McCardle, 2011; Slavin,
Madden & Karweit, 1989). Students who do not master writing are also at a
disadvantage in other subjects for which written assignments are used to evaluate
learning (Abbott, Berninger & Fayol, 2010) and in standardized tests, which
increasingly require writing (Jenkins, Johnson, & Hileman, 2004). In recent decades,
ideas about writing instruction have evolved and matured, and studies have proven the
efficacy of a number of methods and strategies (Graham et al., 2013), but the reality in
many educational settings is that time spent on writing instruction is often sacrificed to
the competing priorities of test preparation. As such, the opportunities that writing offers
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—for knowledge construction, for self-exploration, for effective communication— are
often missed in many schools (Applebee & Langer, 2011). In the United States, the
Common Core State Standards introduced in 2010 aim to address this need (Common
Core State Standards Initiative, 2010; Graham et al, 2013), and elsewhere researchers
have proposed ways to align best practices in writing instruction with accountability
constraints (Ryan & Barton, 2014); to help motivate young writers (Boscolo & Gelati,
2013), and to suggest how technology can aid writing instruction (Hutchison &
Beschorner, 2015). However, there is clearly a need for more research in this area, and
for a prioritization of writing within the scope of literacy skills instruction (Miller &
McCardle, 2011).
1.1.2. Reading, writing and literacy
Traditionally, literacy has been defined as the ability to understand and generate
written texts (Juel, Griffith, & Gough, 1986). Though they are different cognitive
processes, reading and writing are at the core of any definition of literacy, especially in
the context of education (Merchant, 2007). Research shows that reading fluency is
directly related to written language performance in the middle primary school years
(Williams & Larkin, 2013). Successful reading and writing are dependent on mastery of
many of the same types of skills. Cipher knowledge, for example, is required for both
decoding words and spelling (Juel et al., 1986). Knowledge of text attributes,
metaknowledge (pragmatics) and domain knowledge (semantics) are needed for both
reading and writing (Fitzgerald & Shanahan, 2010), and motivation (particularly selfefficacy) is a predictor of performance in both reading (Guthrie, Wigfield, Metsala &
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Cox, 1999; Schunk & Zimmerman, 1997) and writing (Boscolo & Gelati, 2013; Mason,
Meadan, Hedin, & Cramer, 2012). Tierney & Pearson’s “composing model of reading”
shows, precisely, the parallel ways in which both processes work (Tierney & Pearson,
1983), and for some time scholars have supported the idea of teaching the two together
(Fitzgerald & Shanahan, 2010; Graham & Hebert, 2010; Shanahan, 2006; Tierney &
Leys, 1986; Tierney, Soter, O’Flahavan, & McGinley, 1989).
A substantial body of research bears this out, showing that students’ reading
improves when they write about what they read (Graham & Hebert 2010, 2011). Two
meta-analyses (Bangert-Drowns, et al., 2004; Graham & Perin, 2007) show that writing
about content material enhances learning outcomes, and other studies show that writing
can improve performance in other subject areas, as well (Graham & Hebert, 2011; Klein
& Yu, 2013; Shanahan, 2004).
Writing about reading is an active, conscious endeavor in which ideas, opinions
and assumptions are explored (Applebee, 1984). Working in the early twentieth century,
Soviet psychologist Lev Vygotsky described writing in a way that remains relevant
today: as an activity that requires “deliberate analytical action on the part of the child”
(Vygotsky, 1962). Writing about what one has read puts into practice Vygotsky's ideas
about the social co-construction of knowledge, in the sense that reader-writers dialogue
with the texts they read and very often learn from what they write (Emig, 1977).
Research has shown that better writers tend to be good readers, and good readers tend to
be better writers, as well (Stotsky, 1983).
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1.1.3. Technology and the changing definitions of literacy
Reading-to-writing activities are especially interesting in light of new literacies
frameworks and the role that new technologies may play in the development of these
two skills. Social, economic and technological changes have radically changed the
nature of communication in the everyday lives of both adults and children (Kress, 2003),
and as such the notions of reading, writing and literacy have been undergoing an intense
period of re-examination of late: the traditional notion of literacy as the comprehension
and generation of written texts (Juel, Griffith, & Gough, 1986), has given way to
multiple and often overlapping redefinitions, including “new literacies,” “digital
literacies,” and “multiliteracies” (Cope & Kalantzis, 2000; Lankshear & Knobel, 2003,
2011).
Each of these new literacy concepts has its own particular emphasis, but most
concur on three specific points: interactivity, multimodality and context (Collier &
Rowsell, 2014; Cope & Kalantzis, 2000; Rowsell & Walsh, 2011).
Most new definitions of literacy address interactivity, because digital media have
enhanced the interactive, dialogic nature of communication, in the sense of Bakhtin’s
view of language as “a dialogue, a relationship with others” (Barton & Hamilton, 1998;
Dyson, 1995). This dialogue or interactivity occurs between texts and people (Kress,
2003), and though intertextuality has existed for centuries in the print format, in the
sense that authors and texts “dialogue” with one another (Kristeva, 1980), the digital
medium has accelerated the interactive dynamic and made it central to many new forms
of reading and writing (Sefton-Green, 2004). Interactivity, often co-constructive in
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nature, is also reflective of Vygotsky’s view of language as a mediator in the social, coconstruction of knowledge, and of the social nature of language acquisition among
young children (Vygotsky, 1978).
The rise of tablet technology has, additionally, raised the issue of touch, or
haptics, as an aspect that deserves closer attention in the processes of reading and
writing. Defined as “the study of touch and the human interaction with the external
environment through touch” (Minogue & Jones, 2006), haptics can provide a key to
understanding how people interact with the texts they read and write on touch-screen
supports and how tablet-based educational tools may impact learning (Minogue &
Jones, 2006), particularly in the area of reading and writing instruction (Mangen, 2008).
Most (if not all) new definitions of literacy also emphasize the importance of
multimodality: the combination or “design” of multiple modes (speech, image, writing,
gesture, video, etc.) in the process of constructing messages (Jewitt, 2006; Kress, 2003,
2010). The omnipresence of visual culture and mass media over the past several
decades, and the increasing importance of the screen as the principal platform upon
which texts are constructed and construed (Cope & Kalantzis, 2000; Kress, 2003), have
led multimodality research to focus on examining the language of visual signs and the
instances in which images have eclipsed texts as the bearers of information (Kress,
2003; Kress & Van Leeuwen, 1996).
Digital technologies have expanded the affordances of multimodal
communication, integrating new modes and combinations of modes (Cope & Kalantzis,
2000; Cumming-Potvin & Sanford, 2015; Jewitt, 2006; Leu, 2000; Mills & Exley, 2014;
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The New London Group (NLG), 1996; Thomas, 2014a and 2014b). Episodic web-based
fiction (Thomas, 2014b), fanfiction, blog fiction, and other forms of digital fiction
(Black, 2005, 2007; Jenkins, 2004; Thomas, 2006) are just a few examples of
multimodal digital literacy practices, and they are often produced in a dynamic social
context, with writers working collaboratively, face-to-face or remotely, synchronously
or asynchronously.
These new forms of literacy production have led literacy researchers to
increasingly emphasize the importance and impact of the contexts in which reading and
writing experiences unfold. There is considerable consensus now that literacy
experiences entail “much more than simply knowing how to operate the language
system” (Lankshear & Knobel, 2006), and should be regarded through the lens of (1) the
social, historical, and cultural environment in which they occur (Street, 2001) and (2)
the tools and modes chosen to carry them out, with modes defined as resources for
meaning making that are shaped by culture and context (Bezemer & Kress, 2010). In
other words, the tools and modes people use to communicate vary depending on culture,
context, and individual circumstance.
In summary, the word “literacy” is a complex matter. Over the past few decades
it has emerged as a kind of catchword for “expertise” in various disciplines —science
“literacy”, computer “literacy”, visual “literacy” (Buckingham, 2007; Kress, 2003;
Lankshear & Knobel, 2006), which tends to dilute the continued importance of reading
and writing and the need for literacy to remain rooted in those two skills. For this
reason, considering all the above, for the purposes of this project, we think of literacy as
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a social practice (Barton & Hamilton, 1998) and as a form of constructing meaning in
“technologically-enriched contexts” (Burnett & Merchant, 2013) that is rooted in the use
of letters and words as the vehicles for creating and interpreting messages (Kress, 2003;
Merchant, 2007).

1.1.4. Writing and collaboration
School is just one of many places where children learn to read and write (Black,
2005; Gee, 2007, 2013; Jenkins, 2004; Kress, 2010; Moje, 2000; Vygotsky, 1978), and
many scholars have advocated bringing out-of-school reading and writing practices into
the classroom (Alvermann, Moon, & Hagood, 1999; Alvermann & Xu, 2003; Beavis,
Apperley, Bradford, O’Mara & Walsh, 2009; Buckingham, 2003; Gee, 2007).
James Gee has written exhaustively on gaming and the rich literacy learning it
can provide (Gee, 2007, 2013), and other researchers have examined how children write
and make meaning with content from popular media (Marsh, 2004, 2011; Marsh &
Thompson, 2001; Moje, 2000; Wohlwend, 2009). The phenomenon of fanfiction has
shown that millions of young people are writing stories, in their own time and in their
own way, in online fan communities around the globe (Black, 2005, 2007, 2009;
Curwood, Magnifico & Lammers, 2013; Jenkins, 2004).
One common thread among these informal literacy practices is their
collaborative nature, which echoes Vygotsky’s sociocultural theory that language and
human interaction are at the core of learning (Vygotsky, 1978). The social construction
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of knowledge comes into bold relief during the process by which writer and editor,
together, hone a text until it is perfect. For students, the dialogue that ensues through
collaboration helps make writing less abstract and more meaningful (Daiute, 1986), and
can give them a deeper understanding of how their texts are functioning “in the real
world,” in ways that are less likely to occur when working alone (Hoogeveen & Van
Gelderen, 2013). Conversation also generates more ideas, making stories more
productive (Daiute & Dalton, 1992) as students share, exchange and combine writing
strategies and styles (Daiute, 1986). Social interaction during the writing process can
also help ease the difficulties related to the solitary nature of writing, and the horror of
the “blank page” (Daiute, 1986; Topping, Nixon, Sutherland & Yarrow, 2000;
Vygotsky, 1962).
Scholars warn, however, about the complexity of integrating everyday literacy
practices into school environments, since the motivations and expectations of in-school
practices are very different from those of informal, self-generated, out-of-school
practices (Crook, 2012; Lammers, 2016; Merchant, 2012).
Technology has, potentially, a role to play in creating a bridge between out-ofschool and in-school writing practices, by supporting and structuring collaborative
writing activities. Scaffolds have long been cited as supportive of young writers’
learning processes (Applebee & Langer, 1983; Englert & Raphael, 1988; Graham, et al.,
2013). Anyone learning to write —whether a child or adult— needs support and
guidance to tackle the complex tasks of planning, organizing, drafting and revising
(Bahr, Nelson, & Van Meter 1996; Englert & Raphael, 1988; Van Steendam, et al.,
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2010). Scaffolds can direct students’ concentration on planning, drafting, and revising,
so that learners focus on the individual steps of the process rather than the final result
(Bahr, et al., 1996), and can be particularly useful for collaborative writing by
structuring the different roles and sequence of activities, since collaborative writing
activities add additional challenges that are different to individual writing (Sørensen &
Levinsen, 2015).
In conclusion, it has been said that students often find writing frustrating and
irrelevant, because their work is aimed at a single, judgmental reader: the teacher
(Bruffee, 1983, in Henschen & Sidlow, 1990). This has repercussions for both student
and teacher, creating an unproductive cycle of expectation and disillusion. In primary
school, an ideal scenario would be for students to be genuinely motivated to write, and
for this they need to learn that writing is a flexible tool that can perform a number of
functions and achieve a number of goals (Boscolo & Gelati, 2013).
What may technology add to this picture? Much has been said and speculated
about what new technologies can offer literacy instruction, but there is still work to be
done in terms of identifying what technological affordances can do to (1) improve
students’ basic or “traditional” writing skills and (2) conceive of new ways for students
to learn and practice reading and writing, individually and collaboratively, in primary
school settings (Hutchison & Beschorner, 2015). This doctoral project aims to address
these two issues.
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1.2.

Research questions

In light of all the above, the following research questions guided the development of this
doctoral project:
Q1. What are the essential considerations to be taken into account when developing
technology-based tools for supporting primary school reading and writing activities?
Q2. In what ways can the features of an interactive, multimodal and co-constructive tool
be used to support third-grade reading and writing practices?
Q3. In what ways can the affordances of tablet technology be used to create a scaffolded
writing activity, for individual and collaborative use, that can help fifth graders structure
and improve specific aspects of their writing?

1.3.

Research hypotheses

The following hypotheses were used to frame the work undertaken for this doctoral
project:
H1. By adapting the devices of co-construction, interactivity and multimodality already
present in the most compelling children’s books, it is possible to design tablet
applications for primary schoolers that support engaging, productive experiences with
reading and writing.
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H2. The interactive, co-constructive and multimodal affordances of tablet technology
can be used to adapt certain principles of adolescent fanfiction to support a range of
third-grade writing exercises.
H3. Tablet technology offers a flexible format for supporting fifth-grade creative writing
skills through individual and collaborative scaffolds.

1.4.

Research objectives

The general objective of this doctoral project is to study how tablet technology can be
used to support and structure primary school students’ reading and writing practices; to
develop tablet-based tools for those practices; and to analyze the implications of those
tools for primary school reading and writing instruction.
O1. Identify the specific objectives for reading and writing, in third and fifth grades, that
an interactive, co-constructive technological tool may support.
O2. Design, prototype, pilot and test tablet applications based on the reading-to-writing
model that can support third and fifth graders’ reading and writing practices.
O3. Analyze third graders’ written narratives to determine the impact of touch-screen
affordances and gaming mechanisms on reading and writing exercises.
O4. Develop a scaffold for individual and collaborative writing that addresses curricular
objectives for writing in the fifth grade.
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O5. Compare the narrative productions of single users and group users of the software
developed for fifth graders to examine collaborative and individual performance in a
tablet-based scaffolded writing activity.
By meeting these objectives we hope to offer a concrete proposal to educators,
researchers and software developers with (a) a model for reading-to-writing activities
that may be used and adapted at the primary school level; (b) the identification of
specific touch-screen features that enhance and support reading-to-writing activities at
the primary school level; (c) a view on how the types of software programs developed in
this study may be adapted to a classroom setting and (d) the obstacles to be considered
in the implementation of these types of activities, when technology is involved.

1.5.

Methodology

1.5.1. Design-based research
Given the general objective mentioned above —to study how tablet technology may
support primary school students’ reading and writing practices; to develop tools for
those practices; and to analyze the implications of those tools— this doctoral project is
structured around a design-based methodology that involved the use of descriptive,
qualitative data as well as quantitative analysis.
Design-based approaches study how to improve learning processes by
developing and introducing new forms of learning in specific settings. These types of
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studies are iterative and adaptable to emergent features of the contexts in which they are
carried out (Barab & Squire, 2004; Cobb, Confrey, diSessa, Lehrer & Schauble, 2003).
The iterative, contextual aspects of design-based research are relevant to this project
because they allowed us to propose a concept, implement it with one of our target
audiences (e.g., third graders at a local public school in a specific neighborhood) and
then redesign and re-implement it repeatedly, with different target audiences (e.g., third
graders at a local voucher school, in a different neighborhood, or a different country).
This gave us a wider vision of the different abilities, needs and expectations of the
people who would be using our tools, which would not have been possible in a study
that looked only at specific variables in a more controlled, laboratory, or laboratory-like
experimental design (Brown, 1992). This contextual aspect was also important because
definitions of literacy and literacy learning are concerned, precisely, with how context
affects what people write, how they write and which tools they use to write. The designbased research method, thus, allowed us to combine the “top-down” approach of
identifying a research problem, carrying out a literature review and posing research
questions and hypotheses, with the “bottom-up” approach of developing and refining
our tools in collaboration with our target audiences, following a specific method.
Of the different design-based research methods that exist (Barab & Squire,
2004), we chose the Integrative Learning Design (ILD) Framework (Bannan-Ritland,
2003) because it provided a flexible framework for structuring the evolution of the
specific tools we built as well as the doctoral project as a whole, from our first software
development effort (Chapter Two) to our last ones (Chapter Four).
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ILD offers a “comprehensive, yet flexible, guiding framework” that conceives of
research and design as an integrated, socially constructed, contextualized method for
producing models that may be replicated in other educational settings. Development and
research occur through a “logically ordered but dynamic frame” with continuous cycles
of (1) informed exploration, (2) design and enactment, (3) local evaluation and (4) broad
evaluation (Bannan-Ritland, 2003; Roschelle, 2010). Figure 1-1 shows how the ILD
framework is recursive rather than linear, allowing for successive cycles of design,
implementation and evaluation in the process of honing a specific learning tool or
strategy.

Figure 1-1. The Integrative Learning Design framework (ILD) (Roschelle, et al., 2010)

Over the course of this doctoral project, four main software programs were
developed using the ILD framework. The four-phase process through which the work
unfolded functions as follows:

36

(a) Informed exploration. In this phase we identified a general problem, carried out a
literature survey, and defined specific objectives and research questions. People from
the fields of computer science engineering (including graduate students), educational
psychology, illustration and design, children’s literature, and standardized language test
development were engaged to help refine the bibliographical research, ask and respond
to certain questions, and develop the tools produced.
During this phase we also documented (through interviews and observations) the
nature of our audiences and the perceptions of the different potential stakeholders,
among them school administrators, teachers, and students. Thus the “informed
exploration” stage was more than a simple process of bibliographical research, and is
what led to the Read Create Share (RCS) and Read Create Write (RCW) models
(Chapter Two) and the Collaborative Creative Writing (CCW) and Individual Creative
Writing (ICW) models (Chapter Four).
(b) Enactment. This phase typically involves an initial intervention design, prototype
articulation and experimental design (Bannan-Ritland, 2003). At this point we built the
prototypes for our tools and tested them through semi-structured experiences with
groups of potential users—our target audience, in the third or fifth grade, depending on
the software in question. During this phase we conducted repeated usability studies with
elementary schoolers as well as university students who were not potential users but
who did give us feedback on usability issues, such as time constraints, screen brightness,
touch-sensitivity, and forced and unforced software errors (Bannan-Ritland, 2003).
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(c) Evaluation (local). In ILD, evaluation is carried out in two stages. The first “local
impact” stage studies how the designed intervention fulfills the activity goals laid out in
the Informed Exploration and Enactment phases. In the second “broader impact” stage,
the goal is to extend the study to a broader audience. This process is described in
Chapter Two, with the local evaluation of the Read Create Share (RCS) software in
Santiago, Chile (Figure 1-2), and the broad evaluation in San José, Costa Rica.

Figure 1-2. A snapshot of the design-based research structure that guided the development of the projects
presented in this thesis.
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It is also illustrated in Chapter Four, in which the pilot sessions of Collaborative
Creative Writing in Santiago, Chile led to a larger-scale study undertaken in Santiago,
and San José, Costa Rica (Figure 1-3).
(d) Evaluation (broad). Following the local evaluation, we used ILD’s recursive
structure to redesign certain aspects of the software models and produce the software
that we tested in quasi-experimental sessions. The second stage of Evaluation in ILD
culminates in the publication of findings (Bannan-Ritland, 2003). This describes the
methodology used in Chapter Two, which details the development of Read Create Share
(RCS) and Read Create Write (RCW), and Chapter Four, which details the development
and testing of Collaborative Creative Writing (CCW), as seen in Figure 1-3.

Figure 1-3. The design-based research process that guided the development of the software
in Chapter 4.
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1.5.2

Descriptive, qualitative, and quantitative analyses
The design-based research in this thesis was supported by qualitative, descriptive

and quantitative analyses. As Barton (2000) notes, “how and why written language is
produced, understood, learned and taught in a variety of contexts demands
investigations from a variety of methodological approaches.” In Chapter Three of this
thesis, a descriptive, qualitative approach was used to analyze different ways in which
participants constructed their texts during the activity undertaken in the broad evaluation
phase of the development of the Read Create Share and Read Create Write tools. If the
purpose of descriptive research in education is to describe a given practice (Gall, Gall,
& Borg, 2007), this is especially true when a given practice involves new technologies
whose use may not be fully understood—as was the case with the tablet tools in this
study. To this end, we used descriptive data to gain an understanding of how the
participants used the tablet tool, and adopted a qualitative, inductive approach (Nassaji,
2015), analyzing the text samples the participants produced and interpreting their
responses to a questionnaire.
Finally, in the last study undertaken for this thesis, in Chapter 4, a quasi
experimental design was implemented to discern (1) what differences might exist
between texts written by individual and collaborative writers, this time in the fifth grade,
using a similar scaffold designed through the ILD framework and (2) the specific ways
individual and collaborative writers used the scaffold as they constructed creative
narratives.
For the first scaffold we created Read Create Share, we worked with students in
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grade three, for the reasons detailed in Chapter 2: primarily the consensus that
performance at third grade is predictive of future outcomes in reading (Hernandez,
2011; Lesnick, Goerge, Smithgall, & Gwynne, 2010; Stanovich, 2008), and that third
grade is an important transitional year for consolidating writing skills (Nelson & Van
Meter, 2007). Once we developed the software, validated its usefulness through
reiterated design and implementation cycles and determined the different ways it could
be used within the context of third grade reading and writing instruction, we decided to
try to generalize the findings to another grade level, to see if we might adapt the model
for older users with different curricular demands in terms of writing, and also to learn if
the model might be adapted to a collaborative setting. Based on our previous experience
with third graders, we felt that fifth graders would be better able to handle the novelty of
working on tablets, the demands of a complex, multi-step scaffold and the challenge of
collaborative writing.

1.6.

Results

The main findings of this doctoral project are:
R1. Gaming elements can be added to reading and writing activities in a way that is
engaging and integral to learning, even among children who do not regularly read for
entertainment.
R2. Interactive, co-constructive tools can serve as bridges to support the connection
between reading and writing.
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R3. Judicious integration of gaming elements into reading and writing activities can
make significant contributions to the creative writing practices of elementary school
students.
R4. The software devised in this project for the third-grade level may be used for a wide
range of writing genres and goals.
R5. With the software devised in this project, students successfully co-constructed their
own written narratives by integrating multiple modes of source material such as text,
still images, and moveable images.
R6. In the software devised in this project, touch-screen features were catalysts for an
interactive, co-constructive reading-to-writing experience, and had a significant impact
on students’ writing.
R7. Fifth-grade students who worked individually with the reading-to-writing scaffold
designed in this project made significant improvements in the productivity, accuracy,
lexical diversity and complexity of the stories they wrote.
R8. Fifth-grade students working in small groups with the scaffold devised in this
project made significant improvements in the productivity, accuracy and lexical
diversity of the stories they wrote.
R9. Small groups working with the scaffold devised in this project outperformed
individual writers on measures of productivity, lexical diversity, complexity and
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accuracy, with statistically significant results for measures of productivity, lexical
diversity and accuracy.
R10. In order for students to effectively adopt software with learning objectives, training
—whether via practice sessions or repeated use for familiarization— is critical for
reducing cognitive overload during the learning activity.
R11. In developing software for supporting curricular objectives in reading and writing,
reiterated cycles of design-based research, with target audiences of varied contexts, is an
optimal methodology for detecting usage patterns; observing, anticipating and
correcting errors; establishing a balance between over- and under-scripting; and honing
the tool and the activity in general.
R12. When using software tools for reading and writing —even the most intuitive
tools— students will nonetheless benefit from some degree of pedagogical guidance.

1.7.

Research limitations

There are several limitations to acknowledge in this project.
Scope of the studies. The studies carried out for this project were undertaken in
controlled conditions outside of the context of in-classroom instruction, for short periods
of time, rather than in the context of a naturally-occurring classroom situation, over a
period of weeks or months.
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Pedagogical guidance. In the experimental experiences we conducted for this project,
research assistants worked as facilitators and observers with the students as they worked
with the software. As facilitators and observers, they were instructed not to assume a
pedagogical role, instead offering guidance solely to help the study participants work
through the structure of the activity and to use the technology correctly. Pedagogical
guidance was explicitly left out of the intervention design because we sought to learn
how students adopted the software on their own. Thus, we do not know how a teacher
would have adopted the technological scaffolds and structured them inside the
classroom.
Content specific to language instruction. The experimental work was developed and
deployed within the framework and context of language learning (in this case, Spanish
language), for which there exist established institutional (curricular) objectives. That is,
the studies were carried out in a learning-to-write context rather than a context of
writing for other objectives.
Limited age range of participants. The studies were conducted only with primary school
students in grade three and grade five, and as such the knowledge, skills and
performance observed reflect only those of these two age groups.
Cultural and socioeconomic limitations. The studies undertaken for this project were
conducted at co-educational urban schools, either public or state-subsidized, in Santiago,
Chile and San José, Costa Rica. All schools involved were classified as having student
populations of middle-class socioeconomic status. The two countries were chosen
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because, on the one hand, they presented similarities in terms of adult literacy levels,
education, income, socioeconomic status distribution and standardized test scores, but at
the same time, represented two distinct Latin American cultures. By working in two
different countries, we sought to generalize our findings to a wider context within Latin
America, though the results might not necessarily be replicated in different cultural
and/or socioeconomic contexts, and thus cannot be generalized.

1.8.

Thesis outline
This doctoral project is based on two strands of research.
Firstly, this project proposed and built a series of tablet-based tools for

supporting third- and fifth-grade reading and writing practices, following the designbased research methodology described in Section 1.5. In total, four distinct tools were
created: (1) Read Create Share (RCS) and (2) Read Create Write (RCW), for students in
grade three; and (3) Collaborative Creative Writing and (4) Individual Creative Writing
for students in grade five.
The second strand of research is the analyses of the texts produced by the
students who used these software tools during studies conducted in Santiago, Chile and
San José, Costa Rica. A total of over 400 students worked with the software tools
developed in this project.
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Following this introductory chapter, this thesis is presented in three subsequent
chapters, which are described below.
1.8.1. Chapter two
The objective of this chapter is to provide a detailed account of the development of Read
Create Share (RCS), the first tablet tool developed for this doctoral project. The chapter
begins by recognizing how digital media have transformed reading and writing, by
shifting the boundaries between readers and writers.
From there we explore theories of how children learn to read and write, focusing
on those that support the link between reading and writing. We review the literature on
technology and literacy learning, to understand what the research says about
if/what/how existing technological tools can support primary schoolers’ reading and
writing practices. We review recent trends in digital publications for children (ebooks,
augmented reality books, web-based fiction, etc.) and discuss the changing definition of
literacy that these new types of text formats have prompted.
We then examine how interactivity, multimodality, and co-construction have
always been present in children’s books (at least since the late 1800s), and note that
almost none of the new digital text formats for children are especially co-constructive—
most of them limit the extent to which children may add to or alter the content. One
exception is the practice of fanfiction, a massive, worldwide phenomenon among
adolescents and adults; another is the field of video games. Fanfiction and gaming are
interesting and pertinent to this study because they involve reading and writing and are

46

also hugely popular, striking a contrast to the warnings we frequently hear from the
standardized testing community and international reports that elementary and middle
school students are struggling to read and write. We state our belief that technology
offers an opportunity to make reading and writing instruction more co-constructive,
interactive, and multimodal, by borrowing from the worlds of gaming and fanfiction,
and conclude that this opportunity has not yet been fully explored.
From there the chapter offers a step-by-step description of Read Create Share
(RCS), a three-phase tablet application that brings together reading, drawing and writing
in an interactive, multimodal, co-constructive way. We draw special attention to the
“moveable object” feature that allowed users to “grab” parts of an on-screen illustration
that they then used in their own drawings. We then describe how we used Integrative
Learning Design (ILD), a design-based research framework, to structure the design and
redesign of the tool; and we describe the research context. Finally, we discuss the results
that emerged from our pilot and experimental sessions, which led, among other things,
to the construction of Read Create Write (RCW), the second of the four tablet tools built
for this thesis project.
This chapter is based on the paper “Read Create Share (RCS): a new digital tool
for interactive reading and writing,” published in Computers & Education.
1.8.2

Chapter three

The chapter discusses multimodality and literacy; co-construction and multiliteracies;
and touch as a tool and resource for writing, with the goal of gaining a deeper

47

understanding of one of the discoveries made in the study presented in Chapter Two.
Among the various results generated from the research process involved in building the
RCS and RCW tablet tools, we were surprised by the nature of the texts the study
participants created in the last phase of the software. During the “write” and “share”
phases of the RCS/RCW software, study participants were asked to write about what
they had read in the “read” phase of the RCS/RCW application.
As we began to analyze the texts they had composed, we found narratives that
were qualitatively different from what we had expected: while some participants
recounted the texts they had read in the “Read” phase, many others produced a wide
variety of narratives, ranging from first-person accounts, morality tales and creative
stories that used elements from the text and pictures of the “Read” phase to create
entirely new narratives. In effect, many of the participants’ texts were much more like
fanfiction than we expected, and Chapter Three offers an qualitative, inductive analysis
of what we found. We also perform a descriptive analysis by T-unit (the smallest text
unit that can be used to quantify narrative data to represent an “idea”) (Hunt, 1966), to
learn exactly which resources our study participants used to construct their narratives:
T-unit by t-unit we analyze the source material used to construct each idea. We
contrasted this information with responses to a questionnaire regarding their experience
with technology in general as well as the technology used in this project. We also
include a tool description, data analysis and findings. This chapter is based on the
research paper “Read, Write Touch: Co-construction and multiliteracies in a third-grade
digital writing exercise.”
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1.8.3. Chapter Four
Chapter Four details the design and implementation of the last two tablet tools
developed for this thesis project. The research, design and experimental work detailed in
Chapters Two and Three produced a number of conclusions and new goals that
prompted the project described in Chapter Four. Mainly, it confirmed that a welldesigned technological tool could support the goal of combining reading and writing in
a productive and stimulating manner for third grade writing practices. For the next (and
final) study for this doctoral project, we wanted to try to generalize the findings to
another age group with different expectations, demands and needs in terms of reading
and writing. This involved adapting the Read Create Share tool design, with two major
changes in focus. Firstly we had to restructure the Read Create Share model so that the
scaffold focused on the skills that fifth graders are expected to master, which include
planning, drafting, and revising. Secondly we wanted to study how to adapt the Read
Create Share model for small-group collaborative use, specifically for groups of three
users, and for individual use. The objective, then, was to compare the texts produced
using these two scaffolds. This required another round of the Integrative Learning
Design (ILD) framework, the challenge of which was twofold, for we had to adapt the
scaffold in a general sense to the curricular objectives and context of fifth grade reading
and writing, and then create two versions of the scaffold —one for collaborative use,
and one for individual use— so that we might compare the performance of writers
working in two distinct conditions: individual writing and collaborative writing. In order
to compare the two conditions, the scaffolds would have to be as similar as possible.
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Chapter Four begins by discussing the difficulties inherent to writing instruction
in elementary school and the increasingly complex challenges of writing in the upper
elementary school years. This is followed by a review of the literature on collaboration
in writing instruction; process writing and scaffolding; and technology and writing
instruction in elementary school. Following this, we describe the nature and the purpose
of this research project, a quasi-experimental study that analyzes writing performance
from two perspectives. On the one hand, we examine between-group conditions by
comparing the final drafts of texts written individually versus texts written
collaboratively. On the other hand, we examine within-group conditions, in order to gain
additional insight into how students used the scaffold by identifying the points or
moments at which they made improvements in each condition, for the different variables
analyzed. The research context, participants, procedure and scaffold development are
described, followed by a review of the results, limitations, conclusions and suggestions
for future work.
This chapter is based on the research paper “Are Three Heads Better than One?
Collaborative and individual work in a scaffolded writing activity with fifth graders.”

1.9.

Thesis structure

This thesis is structured around the research objectives detailed in Section 1.4. Table 1-1
presents the research questions, hypotheses, objectives, research papers and results of
this thesis. Figure 1-4 shows the connections between these components.
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Table 1-1: Summary of the thesis structure
Research Questions
What are the essential considerations to be taken into account when
Q1

Q2

Q3

developing a technology-based tool for supporting primary school reading
and writing activities?
In what ways can the features of interactive, multimodal and co-constructive
tools be used to support third-grade reading and writing practices?
In what way can the affordances of tablet technology be used to create a
scaffolded writing activity, for individual and collaborative use, that can
help fifth graders structure and improve specific aspects of their writing?

Hypotheses
By adapting the devices of co-construction, interactivity and
H1

multimodality already present in the most compelling children’s books,
it is possible to design tablet applications for primary schoolers that
support engaging, productive experiences with reading and writing.

H2

The interactive, co-constructive and multimodal affordances of tablet
technology can be used to adapt certain principles of adolescent
fanfiction to support a range of third-grade writing exercises.

H3

Tablet technology offers a flexible format for supporting fifth-grade
creative writing skills through individual and collaborative scaffolds.
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Objectives
Identify the specific objectives for reading and writing, in third and fifth
O1

grades, that an interactive, co-constructive technological tool may
support.
Design, prototype, pilot and test tablet applications based on the

O2

reading-to-writing model that can support third and fifth graders’
reading and writing practices.
Analyze third graders’ written narratives to determine the impact of

O3

touchscreen affordances and gaming mechanisms on reading and
writing exercises.

O4

Develop a scaffold for individual and collaborative writing that
addresses curricular objectives for writing in the fifth grade.

O5

Compare the narrative productions of single users and group users of
the software developed for fifth graders to examine collaborative and
individual performance in a tablet-based scaffolded writing activity.

Research Papers
Read Create Share (RCS): A new digital tool for interactive reading and
writing. Authors: Kristina Cordero, Miguel Nussbaum, Valentina
P1

Ibaseta, María José Otaíza, Samuel Gleisner, Sebastián González,
Werner Rodríguez-Montero, Katherine Strasser, Renato Verdugo,
Andrés Ugarte, Pablo Chiuminatto, and Corinne Carland. Published in
Computers & Education.
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Read Write Touch: Co-construction and multiliteracies in a third-grade
P2

digital writing exercise. Authors: Kristina Cordero, Miguel Nussbaum,
Valentina Ibaseta, María José Otaíza, and Pablo Chiuminatto.
Submitted for publication.
Are Three Heads Better Than One?: Collaborative and Individual Work

P3

in a Scaffolded Writing Activity with Fifth Graders. Authors: Kristina
Cordero, Miguel Nussbaum, María José Otaíza, Valentina Ibaseta,
Daniela Caballero, and Ana Cortés. Submitted for publication.

Results
Gaming elements can be added to reading and writing activities in a
R1

way that is engaging and integral to learning, even among children who
do not regularly read for entertainment.
Interactive, co-constructive tools can serve as bridges to support the

R2

connection between reading and writing.
Judicious integration of gaming elements into reading and writing

R3

activities can make significant contributions to the creative writing
practices of elementary school students.
The software devised for this project for the third-grade level may be

R4

used for a wide range of writing genres and goals.
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R5

With the software devised for this project, students successfully coconstructed their own written narratives by integrating multiple modes
of source material such as text, still images, and moveable images.
In the software devised for this thesis, touch-screen features were

R6

catalysts for an interactive, co-constructive reading-to-writing
experience, and had a significant impact on students’ writing.
Fifth-graders who worked individually with the scaffold designed in

R7

this project made significant improvements in the productivity,
accuracy, lexical diversity and complexity of the texts they wrote.
Fifth-grade students working in small groups with the scaffold devised

R8

in this project made significant improvements in the productivity,
accuracy and lexical diversity of the stories they wrote.
Small groups working with the scaffold devised in this project
outperformed individual writers on measures of productivity, lexical

R9

diversity, complexity and accuracy, with statistically significant results
for measures of productivity, lexical diversity and accuracy.
In order for students to effectively adopt software with learning
objectives, training —whether through preparatory practice sessions or

R10

reiterated use for familiarization— is critical for reducing cognitive
overload during the learning activity.
In developing software for supporting curricular objectives in reading
and writing, reiterated cycles of design-based research, with target

R11

audiences of varied contexts, is an optimal methodology for detecting
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usage patterns; observing, anticipating and correcting errors; striking a
balance between over- and under-scripting; and honing the tool and the
activity in general.
When using software tools for reading and writing —even the most
R12

intuitive tools— students will nonetheless benefit from some degree of
pedagogical guidance.

Figure 1-4. Connections between the research questions, hypotheses, objectives, papers and results
presented in this thesis.
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2.

READ CREATE SHARE (RCS):
A NEW DIGITAL TOOL FOR INTERACTIVE READING AND WRITING

2.1

Abstract

Most books available in digital format today are very similar in structure to books that
exist in print format because the digital functionality they offer is very similar to the
features of interactive, multimodal print books that have existed for over a century. The
one digital model that represents a paradigm shift is that of digital fanfiction, in which
readers create “spinoffs” of their favorite books with different media online. Given the
need for improvement in reading and writing skills among elementary schoolers, and the
research supporting the objective of strengthening the link between reading and writing,
the aim of this study is to propose and examine how digital tools may build on the
concept of literary interactivity, in particular that of fanfiction, to provide a canvas for
co-construction, so that readers may be more directly engaged with the texts they read
and, as such, the narratives they build. To this end, we built a tablet-based tool for
supporting third graders’ incipient literacy learning through a reading-to-writing model
that facilitated the multimodal co-construction of a narrative via a gaming mechanism,
and maintained users’ engagement during a 45-minute activity. A design-based
approach was used to test and hone the tool in two independent studies, involving a total
of 237 third-graders. We learned that gaming mechanisms show promise for supporting
narrative construction and for fostering multimodal narrative construction. In a more
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general sense we learned that interactive, co-constructive tools in a technological format
can serve as bridges between elementary schoolers’ reading and writing. Our tool in
particular additionally fostered fictional storytelling.

2.2.

Introduction

We are all familiar with the unprecedented revolution of Gutenberg’s printing press: the
introduction of the printed book, the democratization of knowledge, and the massive
circulation of information. Much has been said about how digital media have effected a
similar paradigm shift in reading and writing (Bolter, 2001; Bus and Neuman, 2009;
Lankshear & Knobel, 2006), especially among children. Yet scholars have only begun
to explore how digital media can transform children’s experiences with the four
language abilities of reading, writing, listening, and speaking. “Ideally,” says Bob Stein,
founder of The Institute for the Future of the Book, “the boundaries between reading
and writing will become ever more porous as readers take a more active role in the
production of knowledge and ideas” (Stein, 2013).
For years scholars have suggested integrating the skills of reading and writing.
There is ample research supporting the relevance of combining reading and writing in
grade school. The four language abilities are said to develop in “overlapping and
parallel waves rather than in discrete, sequential stages” (Berninger, 2000), and share
cognitive abilities such as working memory, linguistic cohesion, morphological
knowledge (Shanahan, 2006), metaknowledge, domain knowledge, knowledge about
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text attributes and procedural knowledge. (Fitzgerald & Shanahan, 2010). The readingwriting relationship appears to be bi-directional (Berninger, Abbott, Abbott, Graham, &
Richards, 2002; Shanahan & Lomax, 1986), meaning that the skills can be mutually
beneficial when practiced together, and it is believed that writing is affected by oral
language (Shanahan, 2006) and that orally-driven practices can be a potent tool for
encouraging emergent literacy (Purcell-Gates, 2001). Studies have also found a
relationship between poor reading comprehension and poor narrative or story
construction skills (Cain, 2003; Cain & Oakhill, 1996), confirming the notion that these
skills are complementary and, as such, may be taught together with positive results.
(Shanahan, 2006).
Over thirty years ago, Robert Tierney and David Pearson (1983) put forth the
“composing model of reading,” which conceives of reading and writing as “similar
processes of meaning construction.” This model posits reading as an act of composing
similar to writing, requiring the reader to take an active role in the reading experience
(Tierney & Pearson, 1983). Texts, they say, are “written and read in a tug of war
between authors and readers,” (Tierney & Pearson, 1983) because “readers as well as
writers compose meaning, and in fact there is no meaning on the page until the reader
decides there is,” (Tierney & Pearson, 1983), echoing Lev Vygotsky’s theories of coconstruction and culturally shaped content construction (Vygotsky, 1978) as well as
Umberto Eco’s theory of the open work (Eco, 1989) and Paul Valéry’s declaration that
“a poem on paper is nothing more than a piece of writing that may be used for anything
that can be done with a piece of writing.” (Valéry, 1952).
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In the growing dossier of research on technology for supporting literacy learning,
relatively little has been done to study the connection between reading and writing. In a
broad sense, conclusions remain tentative. Long-term effects for technology-based
literacy tools are unknown (Moody, 2010), and the few meta-analyses of digital reading
studies show small effect sizes for literacy improvement in the elementary years
(Cheung & Slavin, 2012; Zucker, Moody, & McKenna, 2009). Few studies can
categorically state that a given technological tool “works” for a particular skill or grade
level, but the research to date does offer abundant experimental evidence regarding the
architectures and devices used in technological literacy tools that seem to support
learning, and those that seem to be impediments.
For example, researchers looking at literacy learning in preschool and early
elementary education conclude that technology has promise for improving children’s
incipient literacy (De Jong & Bus, 2003; Korat, Shamir, & Arbiv, 2010; Labbo & Kuhn,
2000; Lefever-Davis & Pearman, 2005), as long as developers avoid “inconsiderate”
multimedia options that interfere with learning by overloading kids’ working memory
(Verhallen, Bus & De Jong, 2006); encouraging them to rely on audio narrations rather
than decode words themselves (Zucker, et al., 2009); and distracting them with
anecdotal features and games (De Jong & Bus, 2002, 2003; Labbo & Kuhn, 2000).
More recently, studies have begun to shed light on how elementary schoolers’
language skills might be improved by the integration of computers and/or tablets. Some
studies have focused on tablet applications to gain insight into what kinds of structural
designs support literacy learning (Biancarosa & Griffiths, 2012; Falloon, 2013a); how
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kids interact with tablets (Falloon & Khoo, 2014); and what teachers and schools have
learned about linking tablet-based software to curricular goals (Crichton, Pegler, &
White, 2012; Hutchison, Beschorner & Schmidt-Crawford, 2012). Mobile applications
have been tested to study how they support English-language learners (Billings &
Mathison, 2012), and encourage story-building activities (Kucirkova, Messer, Sheehy,
& Fernandez Panadero, 2014). Two recent studies show how technological tools may
encourage elementary schoolers’ reading and writing skills (Lysenko & Abrami, 2014)
and composition skills (Goth, Baikadi, Ha, Rowe, Mott, & Lester, 2010). In general the
studies are limited in scope, but offer insight as to which approaches and technologies
are helpful and which are hindrances to literacy learning.
The study of literacy learning has been made even more complex as the
definition of literacy in the 21st century is itself in a process of flux, challenging
traditional notions of reading and writing. As digital media have increasingly
compartmentalized information into discrete, immediately delivered packages, many
experiences of reading and writing today are wholly different from what they were just a
few decades ago, primarily in that they are far less linear and solitary practices (Graesser
& McNamara, 2012). This reality has given rise to concepts such as “multiliteracies,”
(Cazden, et al., 1996; Cope & Kalantzis, 2000; Unsworth, 2001); “new literacies”
(Lankshear & Knobel, 2006) and “digital literacy” (Gilster, 1997; Merchant, 2007),
terms that describe both conceptual notions concerned with the ability to assimilate
information on technological platforms (Lankshear & Knobel, 2006; Merchant, 2007),
as well as more operational notions of the skills needed to perform effectively in the
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digital environment, such as those espoused by the Global Digital Literacy Council
(Lankshear & Knobel, 2006). While this study is concerned primarily with the first
concept, of assimilating information on technological platforms, an underlying goal is to
encourage children’s digital literacy in the operational sense as well.
Over the past few decades, book publishers and digital media developers have
been trying to re-invent the book. There exists a wide variety of technologically
enhanced texts, from simple ebooks to Augmented Reality (AR) books and a range of
applications and platforms that add new dimensionalities to the reading experience
(Weedon, 2014). Few, however, open a dimension of interactivity that didn’t exist
before.
Interactivity, co-construction and multimodality have long been present in
children’s books. Interactivity is the central element of such classic pop-up books as
Pretty Polly (Bingham & Nesbit, 1897) or Animal Life in Fact, Fancy and Fun (Giraud,
1938), which invite readers to engage actively with folds, flaps, and pull-out tabs that
reveal content and sometimes even transform it, as in the “dissolving illustrations” of
Peep Bo Pictures (Nister, 1898), or a question-and-answer book like The Puzzle Picture
Book (Bingham, 1900), with questions that the reader “answers” by pulling a tab. Coconstruction also has a long tradition in print books (Dresang & McClelland, 1999),
with examples like Tuesday (Wiesner, 1991); Black and White (Macaulay, 1990), and
Don’t Let the Pigeon Drive the Bus (Willems, 2003), which use different strategies that
ask the reader to complete what the author has started—to co-construct with the author
(Vygotsky, 1978). These books turn the classic linear narrative upside-down but are
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limited by the print medium, since the co-construction they facilitate can only occur in
the reader’s mind.
In addition to providing interaction and co-construction, children’s books in print format
have also always been multimodal, communicating ideas through text as well as other modes.
Linguists Gunther Kress and Theo Van Leeuwen have elaborated now-essential theories around
the way modes other than text —still and moving images, sound, hyperlinks, animation, video,
and other modes yet to be developed—tell stories and transmit messages (Kress, 2003; Kress &
Van Leeuwen, 1996). At present, multimodality is especially interesting with regard to children,
for its documented use in supporting literacy learning (Harste, 1984; Jewitt, 2008; Siegel, 2006),
given that human communication is essentially multimodal (Kress, 2010), and also because in
recent decades, the fields of literacy and communications have been revolutionized by new
modes of expression that defy the notion of the text as the pre-eminent form of communication.
(Kress, 2003; Weedon, 2014). There is a growing body of research supporting the importance of
encouraging young people’s sensitivity to and mastery of multimodal expression (Gee, 2007;
Kress, 2000; Reiss & Young, 2013; Unsworth, 2001).
Children’s books typically use both text and image to communicate messages,
and books such as Pat the Bunny (Kunhardt, 1940) incorporate textured elements that
communicate through touch, while books like The Very Lonely Firefly (Carle, 1995)
use pulsated light, and books like those in the Simple First Sounds (Priddy, 2010) series
use sound elements to communicate messages. Books like Color (Heller, 1999) use
primary color transparencies to teach colors, while How to Write Codes and Send Secret
Messages (Petersen, 1966) and Magic Window Storybook (Burrows, 1954) use
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transparencies to reveal “hidden” content. These are just a few examples of the
multimodalities that were integrated into books and other publications long before
digital formats became a so-called “game changer,” to use Falloon’s term (2013a).
Books in digital format have incorporated interactivity and multimodality but
very few have taken advantage of co-construction as a potential game-changer. The
earliest models of digital books featured a PDF-style format that mimicked the print
reading experience. In children’s literature, publishers began integrating multimedia
components such as text-to-speech, hyperlinks, games, video, and animation (De Jong &
Bus, 2002; Korat, 2010). A few years after the dawn of the PDF-style ebook, iBooks
Author and similar models allowed writers to incorporate text, sound, moving image,
3D objects and widgets to a preexisting template (Weedon, 2014), producing a wildly
multimodal reading experience, like Al Gore’s Our Choice (Gore, 2009). Augmented
Reality (AR) books bridge the print-digital frontier through print books enhanced by
mobile applications that allow the reader to see and do things through a digital lookingglass/reading device, as in the case of iSolar System (Carlton Kids, 2013) or The Night
of the Living Dead Pixels (Les éditions volumiques, 2013), and both tablet- and webbased storybooks have also emerged, offering book-game experiences in which puzzles,
multimedia and prompts advance the narrative, as in the case of Device 6 (Flood, 2014),
Year Walk (Simogo, 2014), or Inanimate Alice, (Inanimate Alice, 2005-8). These digital
books offer interactivity and multimodality but not co-construction. They remain a oneway conversation from author to reader, with interactive multimodal cues along the
way, pre-defined sets of possibilities that do not invite the reader’s own creative input.
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Fanfiction, a genre that has existed for years in print (Black, 2005), is one
emerging digital field that does offer co-construction. In online fanfiction, fans of
original works of fiction create spinoffs of books, producing new works online that may
include text, art, video and games (Black, 2005; Chandler-Olcott & Mahar, 2003). They
have been called “transformative,” because they “take an original artifact and turn it into
something with a new function or expression.” (Curwood, Magnifico, & Lammers,
2013). Research shows that fanfiction, by giving readers a creative outlet, is a
powerfully motivating user-generated literary genre that encourages literacy (Curwood,
et al., 2013) and studies suggest that educators adopt fanfiction practices (ChandlerOlcott & Mahar, 2003; Curwood, et al., 2013) as well as other forms of digital writing to
support young people’s developing literacy (Merchant, 2005).
International tests such as PISA and SERCE reveal how, in many parts of the
world, elementary and middle school students are struggling to read and write (OECD,
2010; OECD, 2013; Regional Bureau for Education in Latin America and the
Caribbean, UNESCO, 2008). One report issued by PISA suggests that parents and
educators work to “instill a sense of pleasure in reading by providing reading materials
that students find interesting and relevant” and that reading on a digital format “could be
exploited to start a ‘virtuous cycle’ through which more frequent reading of digital texts
would result in better digital reading proficiency, which, in turn, would lead to greater
enjoyment of reading and better proficiency in print reading, as well.” (OECD, 2012).
Such a virtuous cycle can only be generated if children are genuinely motivated
to read. There is copious research on the ways motivation can improve learning
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outcomes in general and reading outcomes in particular (Baker & Wigfield, 1999;
Cordova & Lepper, 1996; Gambrell, 1996; Guthrie, Hoa, Wigfield, Tonks, Humenick,
& Littles, 2007; Guthrie, Wigfield, Metsala, & Cox, 1999; Lee, 2014). Motivation in
reading is said to be prompted by “drawing the reader into deeper engagement with the
text—in a phrase, active processing,” (Perfetti, Landi & Oakhill, 2005), and the use of
technology has been cited as a potential source of motivation for struggling readers
(Adam & Wild, 1997; Kamil, et al., 2000). In order to be motivated to read, children
must be engaged with what they are reading. Mihaly Csikszentmihalyi’s flow theory
(1990) seems like the best description of what engaged reading is. Csikszentmihalyi
identified eight essential factors that contribute to an experience of flow, among them
concentration, clear goals, immediate feedback, deep involvement, and a loss of selfawareness (Csikszentmihalyi, 1990; Sweetser & Wyeth, 2005), resulting in high
performance and little concern for one’s surroundings (Finneran & Zhang, 2005;
Geirland, 1996; Kiili et al., 2012). This experience is familiar to anyone who has ever
read a book in one sitting or stayed up all night writing; in fact, reading was one of the
many activities that Csikszentmihalyi researched in his quest to understand flow
experiences. (Czikszentmihalyi, 1990; Sweetser & Wyeth, 2005).
How might flow be triggered to support elementary schoolers’ incipient literacy
practices? Scholars such as James Gee, Guy Merchant (Gee, 2007; Merchant, 2005) and
others (Apperley & Beavis, 2011; Apperley & Walsh, 2012) have looked at the vast
culture of video games to identify the elements that encourage the flow experiences that
they elicit, and Gee (2007) has outlined ways in which video games support language
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and literacy learning. The most compelling video games create contexts in which users
become immersed in an absorbing, alternate reality (Christou, 2014; Klimmt, 2003; Yee,
2006). In her study of “fun” in video games, Federoff (2002) showed how game
mechanisms that “get the player involved quickly and easily” create a positive user
experience.
The research mentioned herewith supports the notion of strengthening the link
between reading and writing to improve literacy education. The evolving definition of
literacy itself now entails a dimension of digital mastery in both a conceptual and
operational sense. These considerations, coupled with the need to engage and motivate
elementary schoolers to read and write, led us to the purpose of this study, which is to
address and answer the question of how the use of tablet applications (that incorporate
in their design the principles of interactivity, co-construction, and multimodality already
present in some children's books) may help to improve children's experience with
reading and writing.
The principal aim of this paper is to present the development of a new tablet
application designed, precisely, to integrate and improve third graders’ reading and
writing skills. A secondary aim is to present some preliminary findings regarding the
ways in which the study participants approached the software and constructed with it
their narratives. For this purpose we present Read Create Share (RCS), the digital tool
we designed to answer the research question (Section 2); the methodological approach
we used to develop the tool and the research context in which we tested and explored
users’ experience of the tool (Section 3). This is followed by the results we obtained
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from our experimental work (Section 4), and a discussion of their implications (Section
5). We answer our research question in the conclusions (Section 6) and finally, we
identify the limitations of the present project and suggest ideas for future work (Section
7). These two sections are followed by Acknowledgments (Section 8) and References
(Section 9).

2.3

Tool Description
Read Create Share (RCS) is a three-phase reading, drawing and writing tablet

application that is a literary variant of the open musical compositions identified by
Umberto Eco in The Open Work. Eco describes musical works composed in such a way
that they are “quite literally ‘unfinished’: the author seems to hand them on to the
performer more or less like the components of a construction kit...unconcerned about the
manner of their eventual deployment” (Eco, 1989), to allow the musician to perform the
composition as s/he sees fit. In a very similar way, RCS provides its user with texts that
invite and in fact require completion, and also offers interactivity through a game
element that serves as a bridge between reading and writing. The first phase (“Read”)
involves reading and a brief ludic/gaming activity; in phase two (“Create”) the user
creates a picture based on what s/he has just read; and in phase three (“Share” or
“Write”) the user narrates the visual creation by speaking into a recorder or by writing a
caption for his or her picture.
The texts and illustrations that comprise the content for RCS were adapted from
the children’s book Didi recorre Nueva York (Cordero, 2013), which was published in
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print as a travel narrative for children, and was aimed at a third-grade audience. A
specialist in reading comprehension reviewed the text for vocabulary, structure and ageappropriateness, and an award-winning illustrator created the illustrations. The idea of a
travel narrative was appealing for the RCS model because travel books are often read in
non-linear fashion, and one goal for RCS was to use the digital medium to break from
the one-directionality of the traditional book, to create a reading environment that
encouraged exploration, play and user choice. In RCS, the user may read the different,
short texts in the order s/he chooses; we did this to give the user some degree of control
over the activity, since user control is one of the essential conditions of flow experience
(Csikszentmihalyi, 1990) and sound usability design (Nielsen, 1994).
In the first phase of RCS, users read four chapters of the aforementioned
children’s travel book. The chapter, as we conceived it in RCS, is a two-moment reading
experience involving a brief text and an illustration that incorporates a ludic activity.
After pressing a button to start, rather than swiping pages the user “travels” through a
verse that culminates in an illustration. Next, the user must locate three “hidden” objects
in the illustration that can be dragged and dropped into a backpack at the corner of the
screen.
This drag-and-drop feature is a ludic element, a digital takeoff of the search for
Wally in the Where’s Wally? (Handford, 1987) books that ask readers to study an
illustration in order to find the character Wally. RCS turns the “Where’s Wally” device
into an interactive, constructive task in which the user takes possession of objects in the
realm of the story being read. These objects are pivotal to the RCS reading experience
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because the user may not continue to the next chapter until locating and dragging all
three moveable objects. After finishing the first chapter, the user arrives at a map of
New York City and may select the next chapter to read, which is represented by an icon
on the map. From there, the user repeats the process of reading, arriving at an
illustration, like the one featured in Figure 2-1, and dragging three objects into a
backpack.

Figure 2-1. One of the chapter illustrations from the RCS/RCW “Read” phase, featuring three “hidden”
objects that may be dragged into the backpack: the red lamp, rice box; and chopsticks.

The ludic device of dragging the objects was designed to avoid the pitfall of the
“inconsiderate” or “seductive” distractions that researchers have found to be counterproductive to literacy learning (Garner, et al., 1989; Labbo & Kuhn, 2000). We believed
the object-dragging would not distract the user because it is an integral part of the
reading process, not an “extra.” For the purposes of this study, we selected moveable
objects that did not repeat or reinforce the information contained in the texts, so that we
would be able to clearly identify how the users employed them in their own textual and
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graphic productions later on. In the second phase of RCS, called “Create,” the backpack
opens and the objects gathered appear on the right-hand side of the screen alongside a
blank page, as shown in Figure 2-2. In this phase, the user creates a picture by
arranging on the page whichever objects s/he wishes and adding his or her own
drawings with the pencil icon, as shown in Figure 2-3.

Figure 2-2. The beginning of the RCS/RCW “Create” phase, with the spiral notebook open to a blank
page. At bottom are three picture-making tools: a hand, for moving objects; a pencil, for drawing; and an
eraser. Pages are added via the “new page” icon at the upper right-hand corner

Figure 2-3: A view of the RCS/RCW “Create” phase in action. The user has created a picture by
combining three objects with drawings.
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In RCS’s third and last phase, “Share,” the user must narrate the picture s/he has
created. To this end, we created two versions: Read Create Share (RCS), in which the
user narrates his or her picture by speaking into the tablet voice recorder; and Read
Create Write (RCW), in which the user narrates his or her picture by writing with the
tablet keyboard. Thus, the objects gathered in the Read phase and the user’s visual
creations in the Create phase are bridges between the original text and child’s own
textual production.
RCS was conceived with many of the same goals as a technology-based readingand-writing instruction program, WiggleWorks, launched in the 1990s by Scholastic and
CAST, the Center for Applied Special Technology (Schultz, 1995). The central
difference between these two models lies in the ludic structure and the flexibility of the
scaffold. In another similar experimental project (Hutchison, et al., 2012), teachers
assigned students a text to read and asked them to use Doodle Buddy, a free drawing
app for iPad, to draw pictures about what they had read. The researchers found that
drawing pictures “encouraged students to reread their text and revise their work many
times” and students felt that creating their own visual images helped them to assimilate
what they had read. (Hutchison, et al., 2012). Just as in Doodle Buddy we used a text
prompt for students’ creations, but we added a writing phase to the drawing feature.

2.4.

Methodology

2.4.1.

Design-based research
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Given the many questions RCS raised in terms of theory, design and implementation,
we adopted a design-based research model (Bannan-Ritland, 2003; Design-Based
Research Collective, 2003) that allowed us to establish and refine our proposal as we
honed the RCS tool. We first focused on designing and implementing RCS in one
context in order to understand users’ behavior with the tool. Then, we brought it to
another country to arrive at more general assertions about its efficacy through reiterated
design, prototyping and in-school enactment and evaluation (Bannan-Ritland, 2003). At
different points during this process we revisited the literature (on reading and writing;
technology and literature; writing instruction; gaming mechanisms; and multimodality)
to add further precision to our ideas. A design-based research model was essential
because of the novelty of a tool like RCS in educational contexts in which tablets are
seldom used and children’s performance in international literacy evaluations is below
average (OECD, 2013).
The specific model we used was that of Integrative Learning Design (ILD), a
four-phase process aimed at “identifying and satisfying the needs of the intended users
so that the mature innovation is successfully adopted and used to support its learning
goals” (Bannan-Ritland, 2003). These four phases are detailed in Figure 1-1, in Section
1.5.
2.4.2 Age of participants
All the participants in this project were third graders. There is overwhelming
evidence indicating third grade as a critical moment for achieving grade-level literacy.

72

Studies show that grade-level reading in third grade is a predictor for future success in
school, defined by such milestones as graduation and college attendance (Hernandez,
2011; Lesnick, et al., 2010; Stanovich, 2008). With poorer readers, unrewarding early
reading experiences lead to increasingly less involvement in reading-related activities
(Stanovich, 2008), and it was this reality that motivated us to focus our project on third
graders, as we believe that technology might help revert this negative trend.
2.4.3. Research context and procedure
The RCS project embarked on the four-stage Integrative Learning Design (ILD)
method indicated in Section 3.1 with ILD’s informed exploration stage: bibliographical
research, problem identification and problem definitions. This phase was undertaken by
an interdisciplinary group that included computer scientists and software engineers, a
writer and an illustrator, literature professionals, and educational psychologists. With the
problems identified and defined, the team piloted the project and then began ILD’s
Enactment Stage for the first of two interventions, in June and July, 2013, with 136
third-graders (74 boys and 62 girls) at two coeducational, nondenominational
government-subsidized schools in middle-class neighborhoods in the Metropolitan Area
of Santiago, Chile. We chose to test RCS at schools whose students were of neither high
nor low socioeconomic status to avoid the issues encountered in previous research such
as severe behavior problems at one extreme and ahead-of-grade level performance at the
other (Roschelle, Rafanan, Estrella, Nussbaum, & Claro, 2010). For this intervention,
our central aims were: to test the stability and usability of the RCS software; to verify
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the age-appropriateness of the content; to observe the participants’ assimilation of the
software; and to ensure that RCS did not include “inconsiderate” features that would
interfere with text comprehension.
Since RCS is intended for individual use, each participant was accompanied by
two research assistants who followed detailed scripts and observation guidelines. One
research assistant served as mediator, guiding the child through the application, and the
other assistant was an observer, taking notes related to software usability, user
engagement, and other relevant details. Both mediator and observer aimed to establish
an atmosphere like that of an after-school activity rather than a test; many children
hadn’t used tablets before and we didn’t want them to feel intimidated.
Following this first intervention in Chile, which we refer to as RCS Stage 1, we
evaluated the results, redesigned certain aspects of the project (described in Section 4.1),
and undertook a second intervention, which we call RCS Stage 2. In November, 2013
RCS Stage 2 took place, with 101 third-graders (55 girls and 46 boys) at a public school
in San José, Costa Rica, similar to the school in Santiago, Chile: urban, coeducational,
nondenominational and serving primarily middle-class students. The purpose of RCS
Stage 2 was to try and generalize the earlier findings to a broader cultural context and to
gauge the effectiveness of the changes made to the software. Though there are
significant differences between Santiago, Chile, and San José, Costa Rica, the two
countries are similar in terms of adult literacy levels; access to primary school
education; per capita income; socioeconomic status distribution; and SERCE
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standardized test scores. (Regional Bureau for Education in Latin America and the
Caribbean, UNESCO, 2008). Chile and Costa Rica also had identical mean scores on
the 2012 PISA language examination for 15-16 year olds (OECD, 2013). For these
reasons, Costa Rica was an ideal country to test the RCS tool, though we also recognize
the limitations of this decision, acknowledging, as does Roschelle, et al. (2010), the
trade-off between refining a project for specific contexts and generalizing one’s
findings.

2.5

Results

2.5.1

RCS Stage 1

A number of key findings were made as a result of the first intervention in Santiago,
Chile, RCS Stage 1.
Usability observations revealed that few participants reacted negatively (either
verbally or non-verbally) to the software. Observers’ field notes indicate that a majority
of participants were highly concentrated throughout the session.
RCS Stage 1 allowed us to detect a number of problems with the users’ adoption
of the RCS software. While users had little difficulty assimilating the Read phase, they
did have trouble with the Create phase, which featured a PowerPoint-style interface that,
we realized, many of the participants were not adept at handling. Users also
demonstrated confusion with the palette containing tools for writing, erasing and
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moving objects. This prompted a redesign of the Create interface to resemble a spiral
notebook with flippable pages, a more familiar metaphor for third-graders; this is the
interface shown in Figure 2-2. With regard to the Share phase, in RCS Stage 1 we
placed a 20-second time limit on the Share recording, which often cut participants off
while narrating. To remedy this we eliminated the time limit on the Share recording for
RCS Stage 2. We also observed that some students felt inhibited about having to record
their own voices. Though our original assumption was that third-graders would have an
easier time narrating out loud, this discovery led us to develop Read Create Write
(RCW), also mentioned in Section 2, in which users write out their narrations instead of
recording them.
Another reiterated observation during Stage 1 was that though most participants’
attention was sustained during the 45-minute experimental session, many were slowed
down by the need to learn the software, which interrupted the flow of the activity. It was
decided that, for Stage 2, a training session would be implemented to reduce the
cognitive load to which the users were being subjected in the single-session format
(Kalyuga, 2010; Mayer & Moreno, 2003). For Stage 2, we designed the RCS/RCW
“minis,” scaled-down versions of the software to train participants in advance of the
experimental session.
Observations also detected that participants committed a number of errors that
required further attention, including: a resistance or inability to follow the instructions

76

given by the mediator, particularly with regard to the buttons that they needed to click
on to advance to subsequent phases.
2.5.2

RCS Stage 2
The changes implemented following RCS Stage 1 significantly improved the

RCS Stage 2 experience. With regard to the software modifications, the results were
mixed. On the one hand, observation logs revealed that a lower percentage of
participants had trouble with the Create phase. We believe this is because we changed
the interface from a PowerPoint-style design to one that resembled a spiral notebook.
Honan (2008) cites second- and third graders’ difficulty understanding the PowerPoint
presentation structure, corroborating our findings. We did note, however, that narrative
productions among Stage 2 participants were on average shorter than those of Stage 1
participants, most likely because in Stage 1, participants were obliged to create four
scenes in the Create phase, and in Stage 2 they were simply given the option to add on
pages if they wished. The elimination of the time limit on the recordings in the Share
phase, mentioned in Section 4.1, allowed Stage 2 RCS users to successfully finish their
narrations.
The introduction of the 10-minute training session had a meaningful effect in
terms of usability, for it familiarized the participants with the content of the story and
the structure of the software in a non-stressful way; most kids treated it as a game, and
returned for the experimental session eager for more, feeling confident about their
understanding of the type of texts they would be reading and the software they would be
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using. Of all the Stage 2 study participants not a single child declined to return for the
experimental session following the training session, which was the participants’
prerogative and was made explicit in the consent form their parents signed. During the
experimental session, RCS Stage 2 participants were far less occupied with operational
details than Stage 1 participants, and observation notes show that a negligible number of
participants became distracted during the 45-minute session. Since the training session
had been focused on technology adoption, participants could concentrate entirely on the
content of the activity during the experimental session, having reached the low point of
the technology adoption curve (Aldunate & Nussbaum, 2013) during training. In a post
treatment questionnaire we asked each child to identify his or her favorite part of the
activity, and the top three responses were: reading the story; drawing the picture(s), and
moving the objects from the illustrations into the backpack.
Finally, an analysis of the content of participants’ narrative productions revealed
one very telling trend in both the Stage 1 RCS experimental group (n=46) and the Stage
2 group (n=101): despite having been instructed to write about what they had read, close
to 40% of the participants ignored these instructions and chose to create stories that
exhibited the introduction of original content unrelated to the text they had read.

2.6

Discussion
In both Stage 1 and Stage 2, the fact that participants were able to maintain their

focus on the activity during the experimental session was particularly interesting given
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that in the post-treatment questionnaire, very few participants identified reading or
writing as preferred after-school activities. This was a very positive result for the
RCS/RCW model given the below-average scores in reading for both Chile and Costa
Rica in the most recent PISA evaluations (OECD, 2010; OECD, 2013; Regional Bureau
for Education in Latin America and the Caribbean, UNESCO, 2008).
Regarding the software modifications, the ease with which Stage 2 participants
interacted with the application, specifically in the Create phase, was a “gain” in terms of
user experience, but a “loss” in terms of participants’ narrative output, raising an
important issue for educational software development. The modifications made the
application easier to use but they also made it less challenging than it had been in Stage
1, since Stage 2 users were given the option to add pages if they wished in this phase.
On average Stage 2 participants wrote much less. In an educational context, developers
must carefully weigh the balance between creating a positive user experience and a
challenging environment for learning. In retrospect, though Stage 1 participants seemed
more stressed and nervous they also produced lengthier and more substantial narratives
than those in Stage 2.
The other results from Stage 2 were more categorically positive. Observation
notes show that the inclusion of a ten-minute training session was overwhelmingly
helpful to users and confirmed our suspicion that training was essential, coinciding with
other researchers’ findings (Schugar, et al., 2013; Selwyn, 2009). However, in both
Stages 1 and 2, participants committed a number of errors (repeatedly tapping the
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arrows to advance the application; touching the tablet with two fingers; not following
on-screen instructions) that were difficult, if not impossible, to address by modifying the
software, which led us to the conclusion that adult mediation is critical for ensuring that
participants are using the RCS application correctly, a reality that has been identified in
previous research (Korat, et al., 2010; Nir-Gal & Klein, 2004; Tzuriel & Shamir, 2002).
Perhaps most importantly, Stage 1 and Stage 2 allowed us to explore the way in
which participants took ownership of the tool. The final result mentioned in Section 4.2
was particularly revealing in this sense, for it suggested RCS/RCW’s use as a
storybuilding tool. The introduction of RCW in Stage 2 allowed us to fully appreciate
this, since the narration was carried out through writing rather than an audio recording.

2.7

Conclusions

The aim of this paper is to present the development of a new tablet application designed
to integrate and improve third graders’ reading and writing skills. Our challenge was to
devise a tool that might change elementary schoolers’ reading experience in a
meaningful way, given the omnipresence of screens and technology in everyday life that
compete with (and seem to win out over) more traditional pleasures of reading and
writing. The challenge: what could technology do that would be impossible with paper
and pencil, and might improve upon them? Bibliographical research in a variety of
fields brought us to identify three essential qualities: interactivity, multimodality, and
co-construction. RCS, as it existed in Stage 1, was the first iteration of this idea. The
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unordered chapters and draggable objects in the Read phase made it interactive; the
drawing in the Create phase and verbal narration of the Share phase (in RCS) or the
written narration of the Write phase (in RCW) made it multimodal; the entire process of
reading-to-writing was co-constructive. These are attributes that will help to engage
today’s third graders and take their literacy activities to a place that print tools (paper,
pencil, books) cannot.
Design-Based Research gave us a framework and a methodology for a reiterated
process of prototyping, piloting and implementing, through which our participants
became, in a sense, collaborators in the design process: their behavior (and our
observations of it) gave us insights into what they wanted, needed, and were capable of
achieving.
This brings us to the answer to our secondary research question: how did the
participants approach the software and use it to build their narratives? Most of them paid
close attention to their work during the 45-minute session, without becoming distracted;
they were engaged with what they were doing. A significant percentage of them used
the tool for creative purposes. This was an important finding that has various
implications. On the one hand it helped us see that RCS/RCW is a powerful tool for
fictional narrative creation. On the other hand, the fact that the participants did what
they wanted to with the software and ignored our very explicit instructions forced us to
acknowledge that even the most seemingly self-explanatory educational software must
be supported by a teacher capable of supervising and guiding students’ use of these
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kinds of tools. In practice it is important to strike a balance between giving children a
satisfying learning experience and ensuring that pedagogical goals are in fact being met.
The tool on its own is clearly just a first step in a larger process beyond the scope of the
present project, which is bound by a number of limitations.

2.8

Limitations and future work
A first limitation of this project was that we chose to train research assistants,

rather than teachers, to conduct the experiments. Results might have been different had
we trained teachers, or connected the activity to a graded curricular content. Future work
might include training teachers to use and administer the RCS/RCW software
themselves, as teacher involvement with and training in technology is firmly suggested
by a variety of researchers (Hutchison & Reinking, 2011; Schugar, et al., 2013), and
teacher mediation in general is strongly suggested for supporting emergent writing skills
(Korat, et al., 2010). In both Stage 1 and Stage 2 each participant was assigned a
mediator, so a logical next goal for the RCS/RCW application would be to design an
orchestration procedure by which the application could be implemented in a classroom
setting, (Nussbaum & Diaz, 2013) to enable a single teacher to carry out the RCS/RCW
activity with an entire class.
The brevity of each individual experimental session is another limitation. In
Stage 1, students were exposed to the technology during one 45-minute session, and in
Stage 2, during two sessions, 10 minutes and 45 minutes, respectively. This limits the
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scope of our findings, and future work might contemplate repeated measures with the
software in order to observe sustained use of the tools, particularly with the process of
writing on a tablet, which was a new experience for the participants of our study, and for
many children in grade school. Future work would include adding more sessions with
more pedagogical structure for planning, aligning, drafting, and revising texts, to help
deepen our understanding of how to make the most out of this tool. (Tierney & Pearson,
1983).
Age group and subject matter are two other limiting factors. We chose to focus
on third grade literacy learning, but RCS and RCW could be adapted for other age
groups and subject areas, especially those that directly involve reading and writing
(natural sciences, social studies, etc). With regard to age groups, a number of variations
on the RCS/RCW model come to mind: preschoolers with emergent literacy might
benefit from a simplified version of RCS (e.g., less or no text at all) aimed at
stimulating, through oral expression, understanding of written/literary language,
following the work done by Purcell-Gates (1989, 2001), while 5th and 6th graders might
benefit from an expanded version of RCW to satisfy different curricular demands in the
area of writing.
A final limitation we would like to point out is the local nature of our sample.
Despite working in two different countries, representing two different contexts and
realities within Latin America, we worked with a total sample of 237 participants, at
middle class schools in urban settings, which means that we have yet to undertake the
depth of research required to allow us to generalize our findings to a wider population.
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This is particularly important not only in terms of software development but for the
design of content that is culture-sensitive; any tool involving language and literacy
learning must be adapted for the local area in which it will be used.
Given the flexibility and adaptability of the tool (for different age groups and
subject matters) RCS and RCW could be tested in a variety of different experimental
situations. RCS/RCW might be studied for its efficacy in strengthening the link between
reading and writing through an experiment aimed at detecting coherence in children’s
narratives, since coherence has been cited as an indicator of reading comprehension and
literacy skills in general (Cain, 2003; Kendeou, et al., 2009; Paris & Paris, 2003). This
would entail random assignment of participants into control/active control and
experimental groups; with the inclusion of an active control group to elude the
Hawthorne effect as cited by French (1953), and expanded on by Morrison & Chein
(2011). An evaluation of the coherence of participants’ narrative productions, using
established parameters for coherence (Cain, 2003; Shapiro & Hudson, 1991), would be
carried out at the pre-test, the control and experimental treatments would be undertaken
and then participants would be evaluated at the post-test. Results for all groups would be
compared using ANOVA. It would also be useful to evaluate the long-term results of the
experimental treatments several weeks after the post-test to determine whether true
transfer has been achieved (Morrison & Chein, 2011).
Given the increasing importance researchers and scholars have placed on
multimodality as a reflection of the changing landscape in communication (Cope &
Kalantzis, 2000; Kress, 2003; Kress & Van Leeuwen, 1996; Unsworth, 2001), it would
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be interesting to study how RCS/RCW might foster multimodal narrative construction.
This would entail establishing an active control and two experimental groups (RCS and
RCW), and performing pre-tests in multimodal narrative construction. A post-test would
then examine if RCS and/or RCW may successfully foster multimodal narrative
production. ANOVA would be used to compare pre- and post-test results for all groups.
Additionally, RCS and RCW might be adapted for age groups other than third graders.
Given that reading and writing remain a challenge for children in different parts
of the world, as the PISA and SERCE tests bear out (OECD, 2010; OECD, 2013;
Regional Bureau for Education in Latin America and the Caribbean, UNESCO, 2008), it
would also be useful to conduct a study examining RCS/RCW’s ability to foster flow.
Csikszentmihalyi’s flow conditions (1990) would be used as an evaluation rubric and a
comparison of the performance of a control group and an experimental group, via
ANOVA, would be an appropriate way to evaluate RCS and/or RCW’s contributions to
encouraging greater flow in reading and writing.
Though reading comprehension was not a goal of this project, it would be
valuable to subject RCS/RCW to a semester-long experiment to learn if it might support
reading comprehension. This would be a valuable addition to the research in readingwriting connections (Cain, 2003; Cain & Oakhill, 1996; Tierney & Pearson, 1983;
Tierney & Shanahan, 1986) since, as Graham and Hebert (2011) assert, increasing how
much students write will improve how well they read at the elementary school level.
It would be interesting to see how children performed in RCS/RCW writing
experiments with objects more closely aligned with the textual content (as discussed in
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Section 2, the moveable objects did not repeat or reproduce what was in the texts). This
might be especially pertinent for those researchers studying ways to support struggling
readers.

2.9

Appendices

Appendix 2-A
What follows are the texts and corresponding illustrations that participants read and
looked at during the “Read” phase of the RCS and RCW software. The study
participants read the texts in Spanish; English translations are provided in italics.

Text 1
Introducción
Erase una vez un ratón, un roedor
que se llamaba Didi y vivía en Nueva York.
Abajo, en el metro, arriba de las vías,
tenía su casa, donde feliz vivía.
Didi era pobre, fortuna no tenía,
pero no le importaba, porque siempre se divertía.
Tenía su libertad, y para él eso era
el tesoro más valioso que existía en la Tierra.
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Introduction
There once was a mouse, his name was Didi,
who lived in the subways of New York City.
Far under the streets, on huge, speeding trains
Didi would ride, in sun, snow or rain.
Didi wasn’t rich, but he didn’t really mind
because he didn’t need money to have a good time.
Didi had freedom, and for him this was worth
far more than anything else on this earth.

Figure 2-A.1. The illustration for Text 1 of the RCS/RCW software.
The moveable objects are the T-shirt, the clock, and the subway map.

Text 2
Edificio Empire State
El Edificio Empire State casi toca las estrellas,
un rascacielos con una silueta severa y bella.
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Construido de acero, granito y cal
Tiene 73 ascensores, seis mil ventanas, y un mirador muy especial.
Desde el piso 102, una loca altura,
la ciudad abajo parece un mundo en miniatura.
En la noche hay un espectáculo increíble en su torre,
de luces que la cubren en brillantes colores.

Empire State Building
High above Fifth Avenue there’s a skyscraper that’s called
the Empire State Building, more than a thousand feet tall.
A huge thing made of steel, granite and stone
It has 73 elevators, over 6000 windows, and a zip code of its own.
From the 102nd floor, Didi would look down on the city
where the cars, people and trees looked so tiny and pretty.
As the sun went down, all different colored lights
would light up the tower in the inky dark night.

88

Figure 2-A.2. The illustration for Text 2 of the RCS/RCW software.
The moveable objects are the lamppost, the taxi, and the flag.

Text 3
Chinatown
Didi siempre tenía hambre de tanto recorrer
y le encantaba pensar en lo que podía comer.
¿Espaguetis italianos? ¿Un taco mexicano?
¿Una hamburguesa con queso? ¿Un sandwich cubano?

Cuando quería algo rico, exótico y divino,
comía en Chinatown, el barrio chino.
Después de un Pato Pekín con panqueques al lado
se sentía satisfecho, y muy relajado.
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Chinatown

Didi’s tummy, as tummies often do,
frequently growled for drink and for food.
Pasta from Italy? A Mexican taco?
A Cuban sandwich or cheeseburger, accompanied by nachos?

Sometimes his mouth watered for a great Chinese feast,
so he’d go down to Chinatown, to a place on Mott Street.
After a delicious Peking duck with pancakes on the side
he felt bliss, he felt happy, and most satisfied.

Figure 2-A.3. The illustration for Text 3 of the RCS/RCW software.
The moveable objects are the chopsticks, the rice box and the red lamp.
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Text 4
Coney Island
Si tomaba el metro, Didi podía llegar
a Coney Island, un lugar a la orilla del mar.
Justo ahí hay un parque de diversiones
Con miles de actividades y curiosas atracciones.

Hay helados, juegos, payasos extravagantes
y un desfile de sirenas fabulosas y elegantes.
Pero la tentación más grande para Didi el ratón
Era una montaña rusa llamada ‘El Ciclón’.

Coney Island

If he hopped on the D train, Didi could ride
out to Coney Island, by the salty seaside.
Just a block from the beach, there’s a very famous spot,
a crazy amusement park that Didi liked quite a lot.

It has games and rides that are open all day
and a yearly parade of gorgeous mermaids.
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You can eat cotton candy or huge ice cream cones
or ride the roller coaster they call the Cyclone.

Figure 2-A.4. The illustration for Text 4 of the RCS/RCW software.
The moveable objects are the red balloon, the popcorn container,
and the lady’s wig.

92

3.

READ WRITE TOUCH: CO-CONSTRUCTION AND MULTILITERACIES IN
A THIRD-GRADE DIGITAL WRITING EXERCISE
3.1

Abstract

Many researchers and educators believe that reading and writing instruction needs to
change in order to reflect the multimodal, technological, interactive nature of
communication today. To date, few studies have examined how touch-screen devices
may influence primary school students’ reading and writing practices. Guided by
Vygotsky’s notion of co-construction and the New London Group’s multiliteracies
framework, we built an original multimodal tablet tool and examined how 51 third
graders in Costa Rica used it to co-construct and design meaning in a reading-to-writing
activity. The first aim of this study, therefore, is to understand how multimodality and
technology can work together to support young people’s reading and writing. Secondly,
we asked how a specific interactive, touch-screen feature might positively contribute to
third graders’ writing samples. The key findings were that the tool used in this study
encouraged a broad range of writing practices, that the touch feature supported coconstruction, and that the careful integration of touch-screen features can engage and
motivate students in reading and writing activities.

3.2

Introduction

Many researchers and educators believe that school-based reading and writing
instruction needs to change in order to reflect the technological, multimodal, and
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interactive nature of today’s communication (Cope & Kalantzis, 2000; Jewitt, 2006;
Unsworth, 2006). This transition has been difficult to implement in many educational
contexts, where standardized testing and school accountability create pressure to cover
the “basics” (Cumming-Potvin & Sanford, 2015; Wohlwend, 2009), rather than propose
exercises that allow learners to explore and integrate new technologies during school
time. To date, there is little consensus about exactly what kind of digital reading and
writing activities support children’s literacy development (Burnett & Merchant, 2013).
Studies show that word processing software can help students’ writing in specific
tasks (Graham & Perin, 2007; Morphy & Graham, 2012; White, Kim, Chen & Liu,
2015), but these results only tell part of the story. Digital technologies have integrated
new functionalities to reading and writing (Cumming-Potvin & Sanford, 2015; Thomas,
2014a and 2014b), and young people are now engaging in an array of digital literacy
practices outside of school, including text-based role-playing, episodic online fiction,
and fanfiction (Black, 2007, 2009; Thomas, 2014a and 2014b).

3.2.1

Multimodality and literacy in the digital age

In recent decades scholars have insisted on broadening the notion of literacy from a textbased experience to one that integrates modes such as sound, image, moving image,
speech, and gesture (Jewitt, 2013; Kalantzis & Cope, 2008; Lankshear & Knobel, 2003).
Traditionally, children’s first contact with reading and writing has always been
multimodal, through picture books and toys that integrate different sensory elements
(Jewitt, 2006). As media converge and proliferate in the digital age, it is increasingly
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relevant for young learners to understand how different modes interact in the
transmission of information (Kress, 2000; Unsworth & Thomas, 2014). In the past few
years, digital technologies have played a key role in stimulating literacy practices among
adolescents (Cumming-Potvin & Sanford, 2015; Jewitt, 2006; Thomas, 2014a and
2014b), but more research is needed to explore how children interact with digital texts
(Burnett & Merchant, 2013) and how multimodality and technology may be integrated
to support the writing practices of primary schoolers (Neumann & Neumann, 2015).
Given this, the first question of this study asks how multimodality and technology may
work together to support primary school students’ reading and writing practices.

3.2.2

Co-construction and multiliteracies
The work of Lev Vygotsky and the multiliteracies framework are useful for

examining the question of literacy, multimodality and technology. In Thought and
Language, Vygotsky explored why learning to write is so challenging for children
(Vygotsky, 1962). Writing, he observed, requires the learner to engage in a “deliberate
structuring of the web of meaning” (Vygotsky, 1962) that is far more abstract than the
spontaneous, interactive nature of spoken dialogue. The reader who writes about what
s/he has read, however, can actively dialogue with reading material (Emig, 1977) and
reclaim some of the interactivity that makes speech so intrinsically motivating.
Vygotsky wrote at length about the social construction of knowledge, and of the
essential role mediation plays in knowledge building (Thompson, 2013; Vygotsky,
1978) through psychological and physical tools (Wertsch, 2007). Psychological tools,
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such as language, are deployed internally, while physical tools are oriented outwardly,
as “conductors” of human influence on the object of one’s activity (Vygotsky, 1978).
The most obvious tools are people, but books, videos, computer programs and other
devices may also be powerful mediators of knowledge (Brown, Ash, Rutherford,
Nakagawa, Gordon & Campione, 1993). In reading-to-writing activities, the implements
used—whether analog or digital— are the physical tools that mediate a process of
learning that begins through reading.
The multiliteracies framework expands on the idea of co-construction: Firstly, it
states that reading is as productive an activity as writing (New London Group (NLG),
1996). Secondly, it proposes that learning processes integrate the subjectivities students
bring into the classroom, and regards meaning-making as an active negotiation with
existing resources to produce new resources or knowledge (NLG, 1996). The framework
is structured by three concepts: available designs, designing, and the redesigned.
Available designs are existing resources for meaning; designing is the process of
constructing new meaning from available designs; and the redesigned is the new
resource produced (NLG, 1996). The framework poses knowledge construction as a
cumulative, active process and offers a scaffold for devising activities that create a coconstructive bridge between reading and writing.

3.2.3

Touch as a tool and resource for writing
The tools we choose to write with inevitably affect how and what we write

(White, Kim, Chen & Liu, 2015). Researchers have begun to explore the gains and
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losses involved in moving from analog to digital formats (Bezemer & Kress, 2014;
Crescenzi, Jewitt & Price, 2014; Hoggan, 2013; Price, Jewitt, & Crescenzi, 2015). At
present touch-screen tablets are extremely popular among children —a trend that
appears to be growing (Livingstone et al., 2014; Ofcom, 2014). This is an important
moment to study how touch-screen functionalities may influence learning, particularly
in the area of writing (Neumann & Neumann, 2015).
Touch screen devices have been cited as intuitive, motivating, and supportive of
21st century skills (Clarke & Luckin, 2013). They may facilitate communication,
collaboration and independent learning (Flewitt, Messer, & Kucirkova, 2015), but they
also inevitably involve the loss of certain textural, haptic and tactile experiences
(Hoggan, 2013; Price, Jewitt, & Crescenzi, 2015). There is still much to learn about how
the use of touch screens affects primary school students’ learning processes (Bezemer &
Kress, 2016).
What we do know is that from infancy, we learn through touch. From Bruner’s
and Piaget’s theories of child development (e.g., Bruner, 1971; Piaget, 1954) to more
recent literature on embodied interaction, research has demonstrated the importance of
the body and of touch in learning (Klatzky & Lederman, 2003; Minogue & Jones, 2006;
Streeck, Goodwin, & LeBaron, 2011). Of all our senses, only touch is bi-directional,
allowing us to both perceive and alter things (McLaughlin, Hespanha, & Sukhatme,
2002; Minogue & Jones, 2006). Quite often this occurs with the hands, which play a key
role in learning in general (Mangen & Velay, 2010; Sakr, Jewitt, & Price, 2014),
especially learning to write (Kress, 1997).
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The growing market of reading and writing applications for mobile devices
raises important questions about the role that touch may play as a resource for literacy
learning.
Bearing in mind the complexities of proposing a shift from print- to tablet-based
literacy instruction (Lynch & Redpath, 2014), findings show that touch-screen
functionalities can support the connection between reading and writing (Rowsell &
Walsh, 2011) and can help make reading and writing a more active, multimodal and
multidirectional experience (Simpson, et al., 2013) for primary school learners. We still
know relatively little about how the gestural and spatial movements of working with
touch-screens affect cognitive processes (Rowsell & Walsh, 2011), but research shows
that touch-screen devices can support literacy instruction through functionalities that
give users greater freedom to integrate visual and textual cues in the construction of
their own writing (Hutchison & Beschorner, 2015). While there is a considerable body
research into the use of touch-screen devices with preschoolers and early primary
schoolers (Ciampa, 2016; Kucirkova, Messer, Sheehy & Panadero, 2014; Wohlwend,
2015), there is a need for further research into the concept of touch and how children in
the middle years of primary school use touch-screen devices, in order to understand how
these devices can contribute to their reading and writing development (Hutchison &
Beschorner, 2015; Simpson, et al., 2013).With this in mind, the second question of this
study asks: How can an interactive, touch-screen resource contribute to co-construction
in a third-grade reading-to-writing activity?
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3.3

Method

3.3.1

Type of study
This study used a descriptive qualitative method. Since the activity undertaken in

this study involved the use of an original, untested tool involving new technologies that
have yet to be fully explored we used descriptive data to gain an initial understanding of
how the participants interacted with the tablet tool. We then adopted a qualitative,
inductive approach, analyzing the text samples the participants produced and
interpreting their responses to a post-intervention questionnaire.

3.3.2

Sample
The study participants (n= 51, 27 girls and 24 boys), were third graders attending

a predominantly middle-class public school in urban San José, Costa Rica. All
participants were 8-9 years old according to school records, and their parents signed
informed consent forms. This age group was selected because third grade reading ability
has been shown to significantly predict future reading achievement (Hernandez, 2011;
Lesnick, et al., 2010), and third grade has also been cited as an important transitional
year for strengthening written expression (Nelson & Van Meter, 2007).

3.3.3

Tool description
The digital tool designed for this study was a three-phase tablet application that

allowed users to assemble their own “bits of meaning” (Thomas, 2014b) through a
digital architecture structured around reading, picture creation and writing.
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In Phase 1, users read four short texts and interacted with an illustration
accompanying each text. The texts and illustrations were adapted from a children’s
book, aimed at a third-grade audience, about a mouse visiting New York City. Revised
by a psychologist specializing in early childhood reading comprehension, the text
totaled 259 words, and was separated into an introduction and three subsequent
chapters, each focusing on a specific sight in the city. Users read the introduction first,
and the three chapters in the order they wished, by choosing from an on-screen map that
appeared after the completion of each text section.
Users read the texts not by flipping pages as with a PDF document, but by
moving a finger in straight strokes to “travel” across the screen, following the mouse’s
footsteps from paragraph to paragraph. When designing the tool we reflected on the
design of the printed children’s book, to create a new experience that took advantage of
touch-screen affordances. As they read, users maintained continuous contact with the
text interface via their index fingers, a very different physical interaction from that of
reading a printed book. Figure 3-1 offers the full, panoramic view of the text that users
swiped across.

Figure 3-1. A panoramic view of one of the four texts users read in Phase 1 of the RCW activity.
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Each text ended at a mouse hole that users were instructed on-screen to press;
this led to an illustration with three moveable objects that the user had to locate and
“drag” into a backpack at the corner of the screen; the “flying” set of chopsticks in
Figure 3-2 is an example of these moveable objects, This function, which allowed users
to “grab” part of the illustration, sought to give them a sense of control over the activity,
which is a key feature of successful video games (Ryan, Rigby, & Przybylski, 2006;
Sweetser & Wyeth, 2006). While this activity was not a gaming experience, game
design can offer insights for engaging non-gaming digital experiences (Johnson &
Wiles, 2003). We designed this part of the activity to learn if a touch-based drag-anddrop activity might encourage co-construction when it came time for them to write. In
order to pinpoint the impact of the moveable objects in the participants’ text samples,
we activated objects that did not repeat or reinforce information in the text they read.

Figure 3-2. A screenshot of a set of chopsticks being dragged into the backpack
during Phase 1 of the RCW activity.
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In Phase 2, the objects in the backpack appeared alongside a blank “page.” Users
were asked to create a picture or pictures based on what they had just read, with the
objects and their drawings. At the bottom of the screen three icons —a hand, for moving
the objects, a pencil, and an eraser— made this possible. At the upper right a page-flip
icon allowed users to add pages. Figure 3-3 shows the look and feel of this section.

Figure 3-3. The interface for Phase 2, the “Create” or picture creation phase of the activity.

In Phase 3, user narrated their pictures by typing into the tablet keyboard. Figure 3-4
shows the writing interface.
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Figure 3-4. The interface for Phase 3, “Write,” the writing component of the activity.

3.3.4

Data collection and procedure
For the data collection, the author and a group of research assistants guided

participants as they worked with the software individually (one tablet per child) in a
resource room/pullout setting (Gillespie & Graham, 2014) on two occasions: a 10minute training session with an abridged version of the software and a 45-minute data
collection session. The nature and purpose of the training session was detailed in
Chapter 2. Research assistants received software and procedural training, and facilitated
participants’ use of the tablet application but were not pedagogical mediators, since the
project sought to study the tablet application itself as a tool in the participants’ coconstruction of their written texts (Hutchison & Beschorner, 2015).
Time limits for the data collection session were established during experiences
detailed in the aforementioned chapter; the aim was to give participants enough time to
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complete the activity without pressure. In both sessions, two research assistants
accompanied each participant: one was a facilitator, guiding the participant through the
application, while the other was an observer, taking notes and ensuring the facilitator
complied with protocols established during the training sessions. The facilitator assisted
the students with details such as centering the text on the screen in Phase 1;
understanding the icons on the picture-creation screen in Phase 2; or finding accents and
symbols on the tablet keyboard in Phase 3. The purpose of this supervision was to
ensure that all participants received the same information with regard to using the
technology.
After the participant finished Phase 1 (reading the text, looking at the picture,
moving objects into the backpack), and reached the blank picture-construction screen in
Phase 2, the facilitator gave the following instruction: “Now we’d like you to create a
picture related to what you just read and looked at. You can use whichever objects you
want, and you can add your own drawings, too.” The facilitator explained how to use
the pencil, eraser and object-moving tool, and added: “When you’re done, we’ll go to
the next section where you can write about what’s going on in the picture.” In Phase 3,
participants used the tablet keyboard to narrate what they had created in their pictures.
The phrasing of this instruction was a cross between the retelling or literal recall
instruction described by Puranik, Lombardino & Altmann (2008) and a more openended story-generating prompt (Wagner, et al., 2011): “Now, using the tablet keyboard,
I’d like you to describe what’s going on in the picture.” After they finished writing,
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participants answered a questionnaire about their previous technology experience and
with the software used in this study.

3.3.5

Data analysis
To respond to the two research questions, we used an inductive approach to

analyze participants’ text samples, in order to discern patterns, if any, among them.
Since the text prompt in Phase 3 of the software was open-ended, our goal was to study
how the participants had acted upon our instructions. The author and two coders read the
text samples and classified them by types of text, into what we termed text sample
categories. A second round of analysis led us to condense the text sample categories
from six to three.
All text samples were transcribed and coded for word count and T-units
(Wagner, et al., 2011; Puranik, et al., 2008; Nelson & Van Meter, 2007). The T-unit,
defined as “a main clause plus all subordinate clauses and nonclausal structures that are
attached to or embedded in it,” (Hunt, 1965) was the most useful unit of content for the
purposes of our analysis, which was to determine the different sources participants used
in the texts they wrote. In other words, the T-unit was the most elemental unit that could
contain an idea, since clauses can be too small to contain content-rich ideas and
sentences can be too long, given that primary schoolers tend to overlook punctuation
(Hunt, 1965).
For each text sample, we counted the total number or T-units and classified each
one according to the source, or available design, the participant had used to construct it.
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T-units were classified in one of the following four categories or combination of
categories: T-unit related to the original text, T-unit related to original picture, T-unit
related to object(s), T-unit related to external knowledge. External knowledge refers to
information and ideas that were not related to the original text, picture or objects of the
software content.
Two trained research assistants performed the coding. 20 text samples were
initially double-coded and differences were resolved by discussion in order to
standardize coding criteria. After this, each of the two coders independently coded half
of the rest of the text samples. We then analyzed participants’ responses to the postactivity questionnaire.

3.4

Findings
Of the 51 writing samples, we identified six categories that show the different

ways participants designed meaning in the texts they wrote. They were: (1) creative
retell: a transformation of the ideas in the original text, objects and images that
incorporated additional, unrelated information; (2) creative story: a narrative that
“designed” elements from the original text, objects and images to create an entirely
new story; (3) picture description: a literal description of the picture the participant
composed in Phase 2; (4) retell: a transformation of the original text, objects and
images that did not incorporate new elements; (5) first person story: a first-person
narrative that used elements from the original text, picture and objects; and (6)
valuative retell, a text that focused on a perceived moral of the original text. Table 3-1

106

shows the distribution of the writing samples in the different categories, and Appendix
3-A provides examples of each text sample category and Appendix 3-B offers screen
shots of one participant’s text sample, classified in the retell category.
Table 3-1
Text Sample Categories
Categories

# of participants

% of participants

1 (creative retell)
2 (creative story)
3 (picture description)
4 (retell)
5 (first person story)
6 (valuative retell)
Total number of users:

8
9
19
13
1
1
51

15.7%
17.6%
37.3%
25.6%
1.9%
1.9%
100%

In a second round of analysis we detected similarities between some of the six
categories, which led us to condense them into three groups. Category A, Creative
Redesign, includes texts from the creative retell, creative story, and first person story
categories. The common thread was that they all incorporated a substantial amount of
information not related to the text, objects, or pictures from Phase 1. Category B,
Retell, includes texts from the retell and valuative retell categories, which were
grouped together because they were transformations, (Bezemer & Kress, 2016), or
retellings, of the original text. Category C, picture description, included texts solely
from the picture description category. Table 3-2 shows the number and percentage of
texts in these condensed text categories.
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Table 3-2
Condensed text sample categories
Categories

# of participants

% of participants

A (creative narrative)
18
35.3%
B (retell)
14
27.5%
C (picture description)
19
37.2%
Total number of users
51
100%
Note: Category A represents text sample categories 1, 2, and 5 from Table 3.1;
category B represents text sample categories 4 and 6 from Table 3.1; and
category C represents text sample category 3 from Table 3.1.

The analysis of the T-units per text and T-unit breakdown per text, found in
Table 3-3, shows the list of the 11 possible sources and combinations of sources, or
available designs, for the T-units of participants’ writing samples. It also shows how
the different available designs were distributed across the T-units of the data sample.

Table 3-3
T-unit composition for all data (n: 51)
T-unit source
original text
original picture
object(s)
original text and picture
original text and object(s)
original picture and object(s)
original text, picture and object(s)
external knowledge
external knowledge and original text
external knowledge and original picture
external knowledge and object(s)
Total

% of T-units
25.5
8.6
16.6
12.2
1.3
3.3
7
15.6
4.9
2
3
100%

# of T-units
77
26
50
37
4
10
21
47
15
6
9
302
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The results in Table 3-3, for the entire data sample, show that the participants
used an array of available designs to design, or co-construct, their own texts. The
number one available design participants’ used in their writing samples was the
original text that they read in Phase 1 of the activity (exclusively present in 25.5% of
the total T-units). The second- and third-most predominant sources of the T-units in
the participants’ text samples were the objects they dragged from the illustration
(16.6%) and their own previous or “external” knowledge (15.6%).
Table 3-4 shows the T-unit breakdown for the three condensed narrative
categories of Creative narrative (n: 18), Retell (n: 14), and Picture description (n:19).

Table 3-4
T-unit composition by text sample category: Creative narrative group (n: 18); Retell group (n:
14); and Picture description group (n: 19)
T-unit source
Variable
original text
original picture
object(s)
original text and picture
original text and object(s)
original picture and object(s)
orig. text, picture and object(s)
external knowledge
ext. knowledge and orig. text
ext. knowledge and orig. picture
ext. knowledge and object(s)
Total

Creative narrative
group
% of
T-units
22.1
6.2
16.5
6.9
1.4
1.4
5.5
24.8
8.3
2.1
4.8
100%

# of
T-units
32
9
24
10
2
2
8
36
12
3
7
145

Retell group
% of
T-units
46.1
9.9
7.7
15.4
1.1
4.4
6.6
5.5
2.2
0
1.1
100%

Picture
description group

# of % of
T-units T-units
42
9
7
14
1
4
6
5
2
0
1
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4.5
12.1
28.8
19.7
1.5
6.1
10.6
9.1
1.5
4.5
1.5
100%

# of
T-units
3
8
19
13
1
4
7
6
1
3
1
66
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A comparison of the text sample categories shows how the writers in each
category co-constructed with different available designs. Because the categories do not
have equal numbers of participants (since the text samples were not assigned but
classified after the intervention), percentages should be observed rather than total
numbers of T-units. As Table 3-4 shows, for the Creative redesign group the top T-unit
sources were external knowledge (24.8% of the category’s total T-units), the original
text (22.1%), and the moveable objects (16.5%). Text samples in the Retell category
relied heavily on the original text (46.1%) and a combination of the original text and
pictures (15.4%). The objects appeared in only 7.7% of their T-units. The writing
samples of the Picture Description group were comprised of T-units primarily relating
to the moveable objects (28.8%), the original text and pictures (19.7%) and original
pictures (12.1%). Participants in this group, overall, wrote much shorter texts than
participants in the other two groups.
The questionnaire responses gave us insight into the participants’ exposure to
technology and experience with the technology used in this activity. Of the 51
participants, 46 (86.2%) had regular access either to a computer, a tablet or both. When
asked whether they preferred watching television or using the computer, 68.6% chose
the computer, and their favorite computer activity was, overwhelmingly, “playing
games” (63%), followed by watching videos (8.6%) and doing homework (8.6%),
chatting/connecting with friends (6.5%), and internet surfing (5.6%). When asked
whether they would rather read from a printed book or a tablet, 90.2% chose the tablet.
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Finally, we asked what they had most enjoyed about the activity. Of the 80
responses recorded (some children named two or three aspects), the most popular
aspects were: looking for and moving the objects (31.2.%), reading the story (29.9%)
and making pictures (27.5%). The questionnaire may be found in Appendix 3-C.
3.5

Discussion

3.5.1

First research question
The first research question asked how multimodality and technology might work

together to support young people’s reading and writing practices. The analysis of
participants’ text samples shows that participants took advantage, in different ways, of
the digital, multimodal elements of the activity to co-construct their own writing
samples. Some participants focused on the original text and picture to retell the story
they had read, while others integrated their own knowledge, co-constructing a new
narrative. Others relied on the moveable objects as the “anchor” for their writing
exercise. However, of the eleven different sources, or available designs (to use the
multiliteracies terminology), for their T-units (see Table 3-3), the source most used was
the original text. This finding is relevant, for it demonstrates that the original text the
participants read in Phase 1 had a decisive influence on what they wrote. While this
reflects neither participants’ reading comprehension nor motivation, the T-unit analysis
shows that despite the presence of visual elements in Phase 1 (illustrations and
moveable objects), participants relied more heavily on what they read when it came time
to co-construct their own texts. When asked what they most enjoyed about the activity,
reading the text was the second-most popular response, which jibes with these results.
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Given all that has been said about images displacing texts as vehicles of communication
in our digital age, these results suggest that texts can coexist with images without being
overshadowed by them.
The number of T-units that fell into “combination categories” —e.g., T-units that
used a combination of sources such as the original text and picture, the original text and
objects— represented 33.7% of the total T-units, which shows that participants were
also able to integrate the different modal resources in original ways in their own texts, as
we will now see.
The range of text sample types revealed that participants achieved coconstruction and designed meaning in different ways through the software activity.
37.2% of the participants created a picture description, as in Carmen’s text stating “Here
what I did was a boy eating at the Chinese restaurant...” (see Appendix 3-1). These texts
focused primarily on the moveable objects, and secondly on the original text and
picture, showing that though they were most engaged by the moveable objects, their
authors also retained and redesigned some of what they read and looked at. The text
samples in the Creative redesign category, representing 43.1% of the total, clearly had
stories to tell: in some cases they were transformations of the original story based
primarily on the original source material (Creative retell, from the first round of
analysis), while in others they were more creative, fanfiction-style stories, (Creative
story), or personal appropriations of the original text (First person story), showing that a
considerable number of participants wanted to add their own knowledge to the source
material they read in Phase 1, to say something new. Finally, the Retell group’s texts, at
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25.5% of the total, used the activity to show what they remembered of the original text.
The analysis of the text samples suggests that the type of multimodal digital tool
used in this study can support third graders’ co-constructive writing practices in
different ways by allowing them to “play” with different resources or available designs.
In different and highly individual ways, the participants of this study created new
meaning in their own texts by integrating the original text they read, the illustrations, the
moveable objects and their own knowledge. This leads us to conclude that a multimodal,
digital tool such as the one used in this study offers several advantages for supporting
third graders’ writing practices: firstly, the reading element of this reading-to-writing
activity can help young writers to confront and make sense out of the “blank page.”
Secondly, the touch-activated images are resources that students enjoy using and are
able to integrate into their writing work. Thirdly, in a more general sense, the integration
of text, still images and moveable objects, within a flexible reading-to-writing tool,
offers a multimodal palette that expands students’ opportunities to explore different
ways of creating meaning in their own writing.

3.5.2

Second research question
The second research question asked how an interactive, touch-screen resource

could contribute to co-construction in a third-grade reading-to-writing activity. The
major finding in this regard was that the moveable objects in the illustration in Phase 1
were the second-most important resource or available design that participants used in
their writing. This might be because participants had time to “play” with these elements,
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dragging them around the screen and into the backpack in Phase 1, and then arranging
them in Phase 2. There may have been something engrossing and game-like that made
this touch-activated feature so enjoyable for the majority of the participants who cited it
as their favorite part of the activity in the post-experiment questionnaire. To locate and
engage the objects, users had to tap their fingers around the screen and then apply a
continuous stroke to drop them into the backpack. By doing this and then positioning the
objects in their own pictures, users could take possession of the illustration and coconstruct with it.
Together, the original text and the moveable objects made up the source material
(“available designs,” according to the multiliteracies framework) used in 43.4% of the
total number of T-units. This is important because both the original text and the
moveable objects were engaged through touch: participants had to continually touch and
maintain contact with the screen to access and interact with the text and objects, which
contrasts with the type of interaction that a reader has with a print book. This suggests
that the touch feature may have influenced the prevalence of the original text and
objects in the users' text samples. This is not something we can state conclusively, but
the results certainly show that the original text and objects proved to be key tools for
users’ co-construction of their texts, demonstrating that an interactive, game-like
activity integrated into the touch-screen interface can be motivating and productive for
knowledge generation in literacy learning. This leads us to conclude that touch
elements, consciously integrated into multimodal narrative tools, can be powerful
motivators for students’ writing and should be studied more closely.
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3.6

Limitations

There are a number of limitations to acknowledge in this project.
The small sample size of 51 participants, at one school, is one limitation. We
learned valuable information about their interests and their experience with technology
but this information cannot be generalized.
A second limitation is the absence of pedagogical instruction. Because we
wanted to learn how the participants used the software and constructed their own texts,
we conducted the study without pedagogical mediation, and “real-life” classroom
factors were not assessed. The broad range of text types the participants produced
strongly suggests that this type of software can be used for a range of writing exercises,
and would benefit from the guidance of a teacher.
Time is another limiting factor. Participants used the software for a total of fiftyfive minutes; more time spent with the software would have led to more nuanced
conclusions about how students adopted the tool, and how it might aid in their reading
and writing practices.

3.7

Future work
A number of avenues for future work emerge from this study.

Future experiments might include quantitative approaches that implement the software
on a larger and more diverse sample to be studied according to gender, socioeconomic
status, school performance, or disabilities, to determine if this software is particularly
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useful with a specific student population. The software might also be adapted for
specific curricular objectives such as reading comprehension or Writing Across the
Curriculum, and then tested in the classroom under the guidance of a teacher. Given the
increasingly collaborative nature of online reading and writing, this software might also
be adapted to a collaborative setting, for a more authentic fanfiction-style exercise in
collaborative story building.
Finally, given the extent to which users in this study used the movable objects in
their writing samples, and the need for more research into how touch-screen
functionalities may support literacy learning, it would be valuable to study how the
moveable object function in this software might support reading and/or writing among
struggling literacy learners—for example, by aligning them with rather than dissociating
them from the texts being read.

3.8

Conclusions
Tablets and mobile devices clearly present opportunities for learning, and the

challenge today is to understand which digital functionalities may enhance children’s
more traditional reading and writing practices. This would be a positive way to address
the gap between the analog and the digital, and take advantages of the unique
affordances of each format.
We learned that in order to build digital tools that support emergent literacy
skills, designers need to identify and take advantage of digital functionalities that do not
mimic what can already be successfully achieved with the print format, so as to build
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productively upon traditional experiences of learning to read and write.
In this light, the topic of touch deserves more attention in the research on
interactive software for writing. More and more studies in the field of learning and
literacy are looking into the effects of tablets on young people’s learning (Burnett &
Merchant, 2013; Flewitt, Messer, & Kucirkova, 2015), but there is still a gap in
understanding exactly what types of touch explorations can support children’s literacy
development. This paper hopes to contribute a positive step in that direction.

3.9

Appendices

Appendix 3-A: Text sample categories
What follows is one example each of the text sample categories presented in Section
3.3.5. The text samples have been translated from the Spanish and spelling errors
corrected. All names are pseudonyms.

1. Creative retell: a transformation, or reordering, of the original text, objects and
images that incorporates some creative elements.
“Didi was all ready with everything he was going to bring on his trip. Didi arrived in the
city /and found lots of buildings with flags. Then he traveled to a Chinese neighborhood
and went in for a meal. Then he went to an amusement part and the thing he most
wanted to do was ride the roller coaster.”
--Manuel
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2. Creative story: a text that “designs” elements from the original text, objects and
images to create an entirely new story
“One night at home Didi wanted to go to the city but he had to work and afterwards he
was going to eat at a restaurant. he was already on the bus when he saw the United
States flag when he got to work they fired him and he went to the restaurant.”
--Denisse
3. Picture description: an enumeration, rather than a story, of elements from the
original text, objects and images, and the child’s imagination.
“Here what I did was a boy eating at the Chinese restaurant and in the window a car
stopping at a street light. In this one I made a room with some popcorn thrown on the
floor, just like in the movies and a map and an alarm clock and a notebook to study
social studies. The alarm clock is to wake up at 7 in the morning.”
--Carmen
4. Retell, a text that reproduces only elements from the original text, images and objects
“Didi lived under the tracks of a lot of the trains that went by. And Didi liked the food in
a Chinese neighborhood and he liked that food very much. And as he walked down the
street he saw different things like a car a flag and he also saw a street light and a map.
and then he went to a place where there were lots of different games places where he
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could eat but what he thought was really amazing was a roller coaster and he also loved
a mermaid parade.”
--Alicia
5. First person story, a first-person narrative that uses elements from the original text,
objects and images
“Once upon a time there was a balloon that was all alone and it was very sick and didn’t
want to eat, it only wanted to go out to play and if they didn’t let it, it would get angry.
Yesterday I went out shopping and I went out and found a beautiful blouse. The day
before yesterday I went to the United States and had a lot of fun. Yesterday I went to the
movies and we bought popcorn.”
--Luz

6. Valuative retell, a text that alludes to a perceived moral of the original text
“That even if you are poor you can achieve many things.”
-- Daniel
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Appendix 3-B. One participant’s text sample

Figure 3-B.1: The text sample of one RCW user, Page 1. “Didi is a mouse
that loves to travel, he went to new york and found the statue of liberty and
to keep from getting lost he brings a big map with him.”

Figure 3-B.2: The text sample of one RCW user, Page 2. “Didi also went
to Chinatown to try some very delicious Chinese noodles.”
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Figure 3-B.3: The text sample of one RCW user, Page 3: “He also went to
an amusement park it was very big and he liked a very gigantic roller coaster
and saw a wheel.”

Figure 3-B.4: The text sample of one RCW user, Page 4: “and finally he went
to Empire State and the building was very big from the 102nd floor the people
seemed very small.”
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Appendix 3-C. Student questionnaire
What follows is the text of the post-activity questionnaire that aimed to learn about
participants’ previous technology experience and, more specifically, their experience
with the activity described in Section 3.3.4.
1. Do you have a computer and/or tablet at home?
_____ Yes (indicate computer and/or tablet ___________________________
_____ No
2. If you answered yes to question 1, and you have a computer or tablet at home, do you
use it?
_____ Yes
_____ No
3. If you answered Yes to question 2, what do you do on the computer or tablet (answer
as many as apply)
_____
_____
_____
_____
_____
_____

Play games
Do homework
Surf the Internet
Chat/connect with friends
Watch videos
Other: _______________________________

4. Of your responses to question 3, what would you say if your favorite thing to do on
the computer or tablet?
_____
_____
_____
_____
_____
_____

Play games
Do homework
Surf the Internet
Chat/connect with friends
Watch videos
Other: _______________________________

5. What kinds of things do you do when you get home from school?
_____ homework
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_____ watch TV
_____ use the computer
_____ read
_____ play outside or at home with siblings or friends
_____ help my parents work. Specify what you do
______________________________
_____ other:_____________________________________________
6. Of all your responses to question 5, what do you most enjoy doing?
_____ homework
_____ watch TV
_____ use the computer
_____ read
_____ play with siblings or friends
_____ help my parents work. Specify what you do
______________________________
_____ other:_____________________________________________
7. What do you prefer, watching TV or using the computer?
_____ watching TV
_____ using the computer
8. How many TV programs do you watch in one day?
9. What are the TV programs you always watch?
10. Aside from the books they give you to read in school, can you think of the name of a
book you read that you liked a lot?
11. What was your favorite part of the activity you just participated in?
12. If you could ask your mother or father to buy you a book, would you prefer to read a
printed book or a book on a tablet, like this one?
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4.

ARE THREE HEADS BETTER THAN ONE?: COLLABORATIVE AND
INDIVIDUAL WORK IN A SCAFFOLDED WRITING ACTIVITY WITH
FIFTH GRADERS
4.1

Abstract

Learning to write is a challenging experience for many primary school students. The
cognitive process theory of writing, along with Vygotsky’s Zone of Proximal
Development and his view of writing as “speech without an interlocutor,” informed the
present study, which examines how small-group collaborative writing and scaffolds may
aid primary school students’ story writing. A digital scaffold for planning, drafting, and
revising was devised and adapted for individual and collaborative use, in order to (1)
compare individually- and collaboratively-written texts for measures of productivity,
complexity, lexical diversity and accuracy and (2) examine the progress of individual
writers and collaborative groups working with the scaffolds. 188 fifth graders from two
schools in Chile and Costa Rica participated in the study, which entailed an orientation
class, a software/activity practice session and a 45-minute data collection session.
Welch’s t-tests, paired t-tests and repeated-measures ANOVAs showed that (1)
collaborative groups outperformed individual writers on four measures of productivity
and accuracy and (2) both conditions made significant within-group gains, with
collaborative groups improving in productivity, lexical diversity and accuracy, and
individual writers improving in complexity, lexical diversity and accuracy. We learned
that adding collaboration to a structured process-writing activity can support writing
instruction.
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4.2

Introduction

Writing is one of the most essential and transversal skills students learn in primary
school. It is also extremely challenging (Bereiter & Scardamalia, 2013; Vygotsky, 1962;
Yarrow & Topping, 2001): young writers must learn to manage several cognitive
processes that occur simultaneously, involving the demands of the task itself, the
activation of long-term memory, and the multi-phased process of generating ideas,
planning, and writing their texts (Flower & Hayes, 1980; 1981). Toward the end of
primary school, they must learn to revise and correct. Doing this alone can make the
blank page daunting for young writers (Bereiter & Scardamalia, 2013).
As Vygotsky observed, learning occurs through dynamic interaction. In Thought and
Language, he explained that the abstract nature of writing is probably what makes it so
challenging for children to learn, calling it “speech without an interlocutor, addressed to
an absent or imaginary person or to no one at all” (Vygotsky, 1962). Transforming
“maximally compact” inner speech into “maximally detailed” written language is far
more challenging than moving from thought to spoken word, which occurs through an
intrinsically motivating dialogic process (Bereiter & Scardamalia, 2013; Vygotsky,
1962).
Because the goal of writing instruction is to help students achieve autonomy as
writers (Bereiter & Scardamalia, 2013), writing has often been perceived and taught as a
solitary endeavor (Yarrow & Topping, 2001). Yet, it is actually a social practice, since
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writers draw on a range of cultural, historical and contextual resources to produce their
texts (Cazden, 1988; Daiute & Dalton, 1993; Heath, 1983; Rish, 2015).
What, then, is the best way to introduce dialogue and collaboration into writing
instruction? Over the last half-century researchers have explored and validated the
efficacy of collaboration in other subjects (Gillies, 2003a; Gillies 2003b; Hänze &
Berger, 2007), finding that problem solving and other skills improve immensely through
group work (Roschelle & Teasley, 1995). Collaboration is a relevant skill for preparing
today’s students for the 21st century workplace (Falloon, 2015; Kaplan, 2014, Trilling &
Fadel, 2009), where writing is already an increasingly collaborative activity
(Wigglesworth & Storch, 2012).
4.2.1

Collaboration in writing instruction

Collaborative activities can be useful aids for writing instruction, because the
conversation that is generated through group activity helps learners reflect on their
writing in ways they might not when working alone (Daiute & Dalton, 1993).
Collaboration also helps them understand the communicative purpose of writing, think
about audience, and activate background information (Englert & Raphael, 1988). With
younger learners collaboration can allay fears of failure (Topping, Nixon, Sutherland &
Yarrow, 2000) and foster a sense of play that individual writing often lacks (Daiute &
Dalton, 1993).
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Since the 1970s and 80s (Gebhardt, 1980; Jacko, 1978; O’Donnell, et al., 1985),
researchers have been studying collaborative writing, a term used broadly for a variety
of practices, most often paired writing and/or revising.
The collaborative writing in this project follows Saunders’ (1989) definition of
co-publishing, in which writers write individually but perform all other tasks (planning,
revising, etc.) collaboratively, and Ede & Lunsford’s (1990) definition, in which
participants interact at all phases of the writing process, share decision-making and
responsibility, and produce a single written document. This jibes with the more general
research in collaboration for learning, which sees it as a “coordinated, synchronous
activity that is the result of a continued attempt to construct and maintain a shared
conception of a problem,” with mutual engagement, joint decision-making, and
discussion as key factors (Roschelle & Teasley, 1995). We also note the difference
between cooperation, which is a division of labor with the goal of a group product, and
collaboration (Onrubia & Engel, 2009), which only occurs when certain conditions are
met, including: sharing a common objective (Dillenbourg, 1999), maintaining positive
interdependence (Johnson & Johnson, 1999), communication and coordination (Raposo,
Magalhaes, Ricarte, & Fuks, 2001), individual accountability (Johnson & Johnson,
1999), peer support (Slavin, 1996); group awareness (Zurita & Nussbaum, 2004), and
shared rewards (Zagal, Rick, & His, 2006).
At the primary school level, meta-analyses validate the use of collaborative
activities for writing instruction (Graham, McKeown, Kiuhara, & Harris, 2012;
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Hoogeveen & Van Gelderen, 2013). Studies show that paired writing generates more
story elements than individual writing (Daiute & Dalton, 1993); that students writing
alone and revising in pairs outperform individual writer-revisers (Zammuner, 1995); that
paired writer-revisers outperform solo writer-revisers (Rouiller, 2004); and that in paired
work “givers” improve even more than “receivers” (Crinon & Marin, 2010). Paired
writers of different ages (Medcalf, Glynn, & Moore, 2004; Nixon & Topping, 2001;
Toth, 1997) and different ability levels (Sutherland & Topping, 1999; Yarrow &
Topping, 2001) have been shown to improve more than those who write alone.
Studies in small-group collaborative writing have tended to focus on wiki-based
writing. Woo, Chu, Ho & Li (2011) found that it improved writing and encouraged
teamwork among small groups of 10-11 year old English-language learners, and Li, Chu
and Ki (2014) found significantly positive effects on attitudes toward writing, and
positive effects on writing ability. One study with year 7 students showed improvements
in students’ writing as well as a nuanced vision of the practical aspects and process of
collaborative writing (Mak & Coniam, 2008), echoed by Sørensen and Levinsen (2015),
who underscored the special challenges of collaborative writing, since it requires
students to deploy many strategies simultaneously, given the multiple roles they must
play: as writers, peer consultants and reviewers. Among fifth graders, collaborative
writing has been shown to foster flexibility and engagement (Vander Zanden, 2015) and
to help improve problem solving and critical thinking skills (Lau, Lui & Chu, 2016).
Wiki writing seems to be most productive when the activity structure addresses not just
writing but technology adoption and collaboration issues, as well (Engstrom & Jewett,
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2005), a finding echoed by earlier studies with younger children (Boscolo and Ascorti,
2004; Toth, 1997; Yarrow & Topping, 2001).
With the exception of wiki-based collaborative writing, there is little research
into structured small-group collaboration for writing instruction among primary
schoolers, despite the research showing the benefits of small group collaboration in
other subject areas (Bertucci, Conte, Johnson & Johnson, 2010; Bonito, 2000; Gillies,
2006; Karau & Williams, 1993). The first question of this study, then, is: how do texts
composed by students collaborating in small groups compare with texts composed
individually in a fifth-grade story writing activity?
4.2.2

Process writing and scaffolding

In the early 1980s, writing instruction began to focus on the process rather than the
product of writing. Without ignoring the relevance of the contextual view of writing (cf.
Heath, 1983; Schultz & Fecho, 2000; Street, 1984), cognitive models have flourished,
particularly Flower and Hayes’s cognitive process theory of writing, which
deconstructed the multiple processes that make learning to write so complex:
assimilating the task environment (identifying topic, audience, task demands); activating
long-term memory to access knowledge of topic, audience and writing plans; planning,
drafting and reviewing the text, and monitoring those processes metacognitively (Flower
& Hayes, 1981). The process writing approach views writing as a series of goaloriented, hierarchical processes that are recursive rather than linear, and encourages
awareness of the writing process and strategies (Hoogeveen & Van Gelderen, 2013) as
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well as personal responsibility and ownership of writing projects (Graham, Gillespie, &
McKeown, 2013). The process approach focuses on planning, drafting, revising, and
editing (Englert & Raphael, 1988), writing for real purposes and audiences, and learning
strategies and conventions through practice (Bahr, et al., 1996).
Vygotsky’s identification of the Zone of Proximal Development (ZPD) as the
place where a child’s incipient concepts “meet” the adult’s more systematized,
structured and logical knowledge (Kozulin, 1986), is a useful construct for writing
instruction. The ZPD is “the discrepancy between a child’s actual mental age and the
level he reaches in solving problems with assistance” (Vygotsky, 1962). Such assistance
can be delivered through scaffolds, instructional supports that aim “to reduce the
degrees of freedom in carrying out some task so that the child can concentrate on the
difficult skill she is in the process of acquiring” (Bruner, 1978) and eventually, perform
that skill independently (Applebee & Langer, 1983).
Ideally, a scaffold should focus on specific writing tasks and guide learners
through strategies (Applebee & Langer, 1983). By the end of primary school, students
are expected to master a wide range of skills, from handwriting and typing to planning
and revising (Graham, et al., 2012). Yet, since weaker writers tend to need support
planning, drafting and revising (Hillocks, 1986; Wagner, et al., 2011) and monitor their
writing processes far less than skilled writers (Englert & Raphael, 1988), many writing
strategies have focused on these phases, and research shows that strategies and scaffolds
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can be extremely effective with primary school students (Graham, 2006; Graham, et al.,
2012; Zumbrunn & Bruning, 2013).
4.2.3

Technology and writing instruction in primary school

While technology alone will probably not improve the quality or productivity of
students’ writing (MacArthur, 1996), some evidence shows that new technologies can
facilitate certain aspects of the learning process (Falloon, 2013b), particularly in writing
(Stoddart, Chan, & Liu, 2016). Combining computer use with writing instruction yields
positive results, particularly among students with disabilities (Bahr, et al., 1996;
MacArthur, Schwartz, & Graham, 1991), and in helping structure text planning and
revision (MacArthur, 1996). Students who used computers frequently to draft and revise
their writing performed better than students who did not (US National Center for
Education Statistics, 2011), and online writing tutoring has shown tentatively positive
results among learning disabled students (Straub & Vazquez, 2015). In second-language
learning, researchers advocate computer-supported collaborative writing as well (Blin &
Appel, 2011).
Recent research has begun to look at how tablets may support early years literacy
(Falloon, 2013a, Falloon, 2013b; Flewitt, Messer & Kucirkova, 2014), particularly
through collaboration. Tablets allow learners to move seamlessly between private and
public spaces, and the rotating screen, small size and weight make it a better tool for talk
and negotiation than, say, laptops or desktops (Falloon, 2015; Fisher, Lucas, &
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Galstyan, 2013, in Falloon & Khoo, 2014). Despite these advantages, students do need
strategies, content and structure in order to get the best out of the technology they use.
Given the rise in collaborative writing on digital platforms, as well as the
evidence-based support for using scaffolds to help students’ plan, draft and revise what
they write, the second question of this study asks: in what ways do the planning, drafting
and revising processes of individual and collaborative writers differ when using a digital
scaffold?
The remainder of this paper includes the following sections: Method (Study
overview; research context and participants; procedure; scaffold development; tool
description); Data Analysis (variables measured and types of analyses); Results;
Discussion and Conclusions; Limitations and Future Work.
4.3

Method

4.3.1

Study overview

This quasi experimental study involved the design and implementation of two digital
writing scaffolds —one for individual writing and another for collaborative writing—
that addressed two hypotheses: (1) that the performance of students working
individually to plan, write, and revise an original story would be significantly different
from the performance of small groups, of three students per group, performing the same
task collaboratively (Zurita, Nussbaum, & Salinas, 2005) and (2) that the progress of
individual students would differ from that of the small groups as they worked through a
scaffolded activity for, planning, drafting, and revising an original story.
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4.3.2

Research context and participants

The study was carried out in two coeducational, mixed-ability schools, in middle-class
urban neighborhoods: one in Santiago, Chile and the other in San José, Costa Rica. The
Chilean school was a small, government-subsidized parochial school, and the Costa
Rican school was a slightly larger government-run school. The two countries were
chosen because Chile and Costa Rica have similar statistics for youth and adult literacy,
primary and secondary school enrollment, inequality and socioeconomic distribution
(Regional Bureau for Education in Latin America and the Caribbean, 2015a), as well as
similar average PISA reading scores (OECD, 2014) and TERCE reading and writing
scores (Regional Bureau for Education in Latin America and the Caribbean, 2015b).
Based on the previous studies with third graders detailed in Chapters 2 and 3, we
chose to work with year five students to ensure that the study participants would be
developmentally ready to undertake a scripted, process writing activity carried out on
tablets and that involved a step-by-step process of planning, drafting, revising and
correcting (Yarrow & Topping, 2001).
188 fifth-graders, from 10 to 11 years old, participated in this study: 60 in Chile
and 128 in Costa Rica. In each school, students were randomly assigned to one of two
conditions: Individual Writing or Collaborative Writing, with the objective of having an
equal number of individual writers and collaborative writing groups. In Chile, 18
students were assigned to Individual Writing and 42 to Collaborative Writing, for a total
of 14 groups. (Zurita, Nussbaum, & Salinas, 2005). In Costa Rica, 32 students were
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assigned to Individual Writing and 96 to Collaborative Writing, for a total of 32 groups.
Individual Writers were evenly divided between boys and girls in both countries, and
Collaborative Writers were almost evenly divided, with 50 boys and 46 girls in Costa
Rica, and 22 boys and 20 girls in Chile. After randomizing participants into the two
groups, we organized the collaborative groups so that, for the most part, they were
comprised either of two boys and a girl or two girls and a boy, to reduce the possibility
of gender being a confounding variable. Data from students at an additional school in
Chile, the first to participate in the study, was excluded from the analysis because
certain instructions were modified during their participation in the activity, which
significantly affected their results.
4.3.3

Procedure
The procedure consisted of one 45-minute class for orientation and curricular

review, one 45-minute practice session with the scaffold and one 45-minute data
collection session. In the orientation class, the study’s author gave the students an
overview of the activity, explaining that they would be reading and writing stories using
a special application designed for tablets, and that some students would work
individually and others in groups of three. Students were also given a brief overview of
the scaffold phases and reviewed specific word- and sentence-level writing skills that
had been identified by the education ministries of both countries as fifth-grade curricular
objectives. These skills included: use of capital letters and serial commas, use of verbs
and complete sentences, use of varied vocabulary, and story structure. Following the
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orientation and curricular review session, which was given to each class of students,
participants were taken out of the classroom in small groups for their practice sessions.
Those assigned to the collaborative condition worked with their group for both the
practice and the experimental sessions. After all participants completed the practice
session, they were taken out of class once more for the data collection session, within
three days of completing the practice session. Both the training and data collection
sessions took place in quiet areas: either the library, empty classrooms or a quiet,
unoccupied hallway with little student traffic. Two research assistants trained in the
software and the experimental procedure accompanied each individual writer and group
of writers, with one assistant guiding participants through the scaffold’s phases, and the
other helping to deliver instructions and assist with technical problems, to ensure that all
participants received the same support. The research assistants were instructed not to
offer pedagogical assistance, as we wanted to see how the participants approached the
scaffold on their own.
4.3.4

Scaffold development

We used a Design-Based Research (DBR) approach (Bannan-Ritland, 2003) to develop
the individual and collaborative scaffolds that would be suitable for fifth-graders and
that focused on the particular curricular objectives in Chile and Costa Rica that students
typically struggle with: planning, drafting, and revising. Since we chose to devise a
digital platform, in the form of a tablet application, for the two scaffolds, DBR offered a
useful development structure that entailed researching previous work, conceiving and
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designing the scaffold and software, and then testing it with real audiences to ensure the
usability of the technological features and logic of the scaffold. We designed the two
versions of the scaffold to be as similar as possible, with the obvious difference that one
was for a single user and the other was wirelessly networked for collaborative use
among three users.
Once we conceived the scaffold’s basic structure, we designed a prototype and
carried out pilot sessions, after which we returned to the research and design phases to
improve the user experience and adjust the instructional procedure to be used during
data collection. During our pilot sessions we corrected connectivity problems, identified
the need for clear and concise instructions on story writing and the functionality of the
scaffold, and formulated ground rules for collaboration to those assigned to the
collaborative condition (Mercer, 1996, in Falloon & Khoo, 2014). We also confirmed
the need for a practice session to give all participants some experience with the activity
and the software, since they had limited or no experience with process writing methods
and the use of tablets for writing. In the practice sessions research assistants introduced
the notion of collaboration, explained the use of the software and broke the task down
into smaller units (Stoddart, et al., 2016), allowing participants to “play” with the
software in anticipation of the experimental session.
4.3.5

Tool description

Figure 4-1 shows the 9-step process followed by the users of both the individual and
collaborative scaffolds.
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Step 1.
Read the story
prompt

Step 2.
Describe/discu
ss the story
prompt

Step 3.
Plan the story

Step 4.
Write the story

Step 5.
Revise for
coherence and
ideas

Step 6.
Read the story
out loud

Step 7.
Review
grammar and
usage

Step 8.
Implement
final changes

Step 9.
Draw a picture
to illustrate
the story

Figure 4-1. The 9-step process of the individual and collaborative writing scaffolds used in the study

One of the central objectives of this scaffolding tool was to immerse learners in
the entire writing process (Englert & Raphael, 1988), and to set clear, specific goals for
every step of the process, so that the structure encouraged self-regulation and,
eventually, autonomy (Graham, et al., 2013). The scaffold aimed to support participants
in the specific areas we believed would be most challenging for them (Applebee &
Langer, 1983) and drew from the research that supports pre-writing and planning
activities as well as the drafting and revising that are essential to the process approach
(Graham, et al., 2012; Graham, et al., 2013; Graham & Perin, 2007).
The main difference between the two versions of the scaffold is that in the
Individual Writing condition, users perform every phase by themselves, and the threeperson Collaborative Writing scaffold involves a balance of individual work (in Steps 1
and 4), peer-reviewing (Step 5), and collaborative review and revision (Steps 7 and 8),
in order to strike a balance between individual and joint work (Roschelle & Teasley,
1995; Rummel & Spada, 2007). For the collaborative version, each user uses his/her
own tablet.
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In Step 1, the scaffold delivers three brief story prompts, each with an
accompanying illustration, which were adapted from a children’s book written by the
study’s author about a curious, traveling mouse. The prompts aim to trigger readers’
creativity in the vein of the children’s book The Mysteries of Harris Burdick, which
presents unusual pictures with unusual texts (Van Allsburg, 1984) that stoke readers’
imaginations. Instead of turning pages, the software invites the user to “travel” across
the screen until reaching a mouse hole (Figures 4-2, 4-3 and 4-4); here, the tablet’s
touch affordances break away from the typical PDF-style page swiping.

Figure 4-2. The start of one of the Step 1 story prompts, in which users’
fingers “travel” from one paragraph to the other by following the mouseprints.
n.b.: all study participants used the original Spanish-language version
of the software; for the figures in this section we have translated the software content
and instructions into English.
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Figure 4-3. A section of one of the Step 1 story prompts.

.
Figure 4-4. The end of one of the Step 1 story prompts. Tapping the mouse
hole will lead to the accompanying illustration.

After tapping the mouse hole, the user reaches an illustration with two hidden objects
that must be dragged and deposited in a backpack at the corner of the screen (Figure 4-
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4). This interactive visual element was identical to a popular feature of the RCS and
RCW software detailed in Chapters 2 and 3, and it allows users to immerse themselves
in the activity through play, as per the research that suggests integrating multimodality,
interactivity and game-like features to digital literacy experiences (Gee, 2007; Israelson,
2015; Rowsell & Wohlwend, 2016).

Figure 4-5. The illustration to one of the Step 1 story prompts; the screenshot
was taken just as the user dragged a pair of binoculars into the backpack.

In Step 2 users write a description of what they have just read and looked at (Figure 46). In the individual scaffold, the user reads and summarizes all three story prompts, and
then reviews what s/he wrote in anticipation of Step 3, Planning. In the collaborative
version, each user reads and summarizes one story prompt and then the group members
take turns describing what they read.
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Figure 4-6. The interface for Step 2, in which users describe what they just read.

In Step 3, users plan their stories; Figure 4-7 offers a view of the collaborative scaffold’s
planning section; at the left are three tabs with each user’s name and color assigned for
the activity. In the individual version there are no colored tabs. In the center, a “blank
page” is divided into beginning, middle and end of the story. To the right are the six
objects users dragged into the backpack at Step 1. Users are instructed to plan their
stories by placing the objects they wish in the sections they wish to help organize their
ideas, if they want. In both the practice and data collection sessions, participants were
told that they could include elements of the original texts, images and objects in their
stories but were not obligated to do so. The system allows them to advance after 5
minutes have elapsed, whether or not they have used any objects.
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Figure 4-7. The interface for Step 3, during which users plan their stories with
the aid of the objects they dragged into the backpack in Step 1. The example
above shows the interface for the collaborative version of the software,
with the three users’ names listed at the left-hand side of the screen.

With the story prompt, illustration and moveable objects we sought to integrate certain
aspects of fanfiction into the scaffold. In fanfiction, writers use plot features, characters
and settings from an existing work of fiction to craft their own stories (Kelley, 2016),
and with this scaffold we wanted to give users characters and settings to work with, to
make the writing task less daunting (Curwood, Magnifico, & Lammers, 2013; Jenkins,
2004). The moveable objects add an interactive, multimodal, gaming experience that
users cited as one of the most entertaining aspects of the previous digital reading-towriting activity developed in this thesis project.
In the individual software, users decide on their own how to organize their
stories, while collaborative writers are supposed to discuss their ideas and then press a
green arrow at the bottom of the screen in order to advance to the next step; if they
cannot reach consensus they cannot advance. Collaborative writers are allowed to move
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only two objects each, those framed by his/her color, which are not the same ones that
he/she dragged into the backpack during the reading phase. By rotating the “ownership”
of these elements, we used the digital scaffold to impose some of the conditions
essential to productive collaboration mentioned previously, particularly those of positive
interdependence and individual accountability (Johnson & Johnson, 1999). We chose to
use these visual elements as story aids because visual imagery can help encourage
writing quality (Graham, et al., 2013), and because note-taking seemed complicated on
the small tablet screen.
In Step 4, users write the story they planned in Step 3. With their completed
story plan at the left side of the screen, and a blank screen to the right (Figure 4-8), users
write their stories. Individual writers write beginning, middle, and end in succession,
tapping the green arrow after completing each section. The collaborative version assigns
each user either the beginning, middle or end. Though we might have lent more
autonomy and self-regulation to the participants’ collaborative experience by allowing
them to determine their roles (Strijbos & Weinberger, 2010), we chose to script this
phase to help guide our participants, who were not used to collaborating (Rummel &
Spada, 2007), and because, in computer supported collaborative learning (CSCL)
environments, scripting is useful for structuring writing activities (Weinberger,
Stegmann, & Fischer, 2010). The tool aimed to strike a balance between scripted and
unscripted roles, to impose some structure to the activity while avoiding the pitfall of
over-scripting, which can make users feel constrained (Dillenbourg, 2002).

143

Figure 4-8. Step 4 of the software, the writing phase. Users of the software
for individual writing write the entirety of their stories, while collaborative
users are assigned to write either the beginning, middle or end of the story.

In Step 5, users review what they wrote in Step 4 (Figure 4-9); here, they were
instructed to read and revise the text for coherence and ideas. Individual writers
reviewed their own writing, while the collaborative scaffold, again, scripted roles so that
each user reviewed a part of the story that s/he did not write, as per the aforementioned
research on peer reviewing, and also to continue encouraging interdependence, shared
responsibilities and group ownership of the story (Johnson & Johnson, 2009). Users in
the collaborative condition could edit only one section but had access to the other story
sections and were encouraged to read them and talk as they revised. They were also
given ground rules and gentle suggestions on how to negotiate with their partners
(Mercer, 1996, in Falloon & Khoo, 2014).
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Figure 4-9. Step 5: the revision phase. Individual users review the entire story,
whereas each collaborative user peer-reviews a story section that s/he did not
write. The tabs at right allow users to move from one section to another; in the
collaborative version, each user may view all sections but is only enabled to edit one.

At Step 6, the full text appears onscreen, along with a prompt to read it aloud.
This offers a break from writing and a chance to hear the entire story for the first time.
Collaborative users take turns reading. Figure 4-10 shows the look and feel of this step.

Figure 4-10. Step 6, the interface for the read-aloud. Again, tabs allow
users to move from one section of the text to another, and the arrow guides
users to read the story in sequence.
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In Step 7, users start the second revision phase, at which they are prompted to
analyze the text, section by section, for different aspects of grammar and usage. The
result of this phase is the final draft. As shown in Figures 4-11 and 4-12, the screen is
again divided in two: to the left users can scroll up and down to read their story and to
the right they must fill in a series of unfinished sentences with drop-down menus in the
blank spaces, and evaluate the text for six items: first, they review the use of capital
letters and accents, for the beginning, middle, and end. When finished, they must press
the green arrow to repeat the activity, now reviewing for periods and commas; and then
once again for complete sentences and vocabulary. Individual users performed this
exercise independently, while the collaborative software assigned turns so that each user
would supervise two aspects of the story review, with the other two participants helping;
once finished, all users had to indicate their consensus by pressing the green arrow. We
informally called this section the argumentador, the “argument machine” because
instead of implementing a checklist system or allowing users to correct their stories
without guidance, we used the software’s capabilities to prompt users to reflect on
specific aspects of their writing, to help them practice some higher order thinking skills
(Facione, 1990). Here, unlike the first revision in Step 5, we wanted users to do joint
problem solving rather than perform a simple division of labor (Onrubia & Engel,
2009). This is one of the clearest examples of the digital scaffold’s instances as a
mediator in the Vygotskyian sense.
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Figure 4-11. The opening page of Step 7, the “argument machine.” At left
is the user’s (or users’) text, and at right a series of blank sentences with
drop-down menus aimed to guide users in evaluating and making arguments
about what they have written. This page appears three times, with two objectives
for evaluation on each page. Users of the individual software perform this alone,
while collaborative users are instructed to discuss their evaluation of their texts
and take turns “filling in the blanks” at the right-hand side of the screen.

Figure 4-12. Step 7: a view of the completed ”argument machine.”
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Step 8 opens with a screen divided in two, similar to Step 7, but on the left side
we find the “arguments” the users made in Step 7 and on the right, the introduction of
the story (Figure 4-13), The goal of this step is to correct the mistakes identified in Step
7, and implement any additional final changes to the story. As in Step 7, the work is
divided into three sub-steps: first, users correct the beginning, then the middle, and then
the end of the story. Individual users work alone while the collaborative scaffold rotates
the inputting work among the users: for the first sub-step, to correct the introduction, all
three users’ tablets feature the same screen with “arguments” on the left and the
introduction to the story on the right, but text editing is enabled on only one tablet so
only one user may physically input changes. Onscreen instructions indicate this to the
users. As in Step 7, the software obliges all three users to consent to the changes made
by pressing the green arrow, thus ending the final revision of the beginning of the story.
This sub-step is then repeated with the middle and end of the story, with each user
getting a chance to input changes to the story. In this step, the scripting mechanism and
onscreen instructions aimed to encourage the group to discuss their opinions and
negotiate the changes to be made, and the research assistants reinforced this with verbal
instructions to the users.
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Figure 4-13. Step 8, final corrections. At left are the evaluations
the students made in Step 7, and at the right one section of the text. Here,
users implement the corrections they indicated in Step 8. Individual users
correct the entirety of their stories, while collaborative users work together,
with each user assigned to input the changes for one section of the story.

Following this phase, in Step 9, users finish by drawing a picture to accompany the story
(Figure 4-14).

Figure 4-14. A view of the final drawing done in Step 9, together with
the finished story.

149

4.4

Data Analysis

The texts written by the participants, either individually or collaboratively, comprise the
body of data analyzed. Each text was analyzed at three stages: the original draft (Step 4),
first revision (Step 5) and final draft (Step 8).

4.4.1

Variables measured

All texts were coded for 13 variables, representing a range of writing abilities:
productivity, accuracy (grammar, spelling and punctuation), lexical diversity and
complexity. Table 4-1 lists these variables by writing ability.
Table 4-1
Variables measured, with corresponding writing ability
Variables measured

Writing ability
productivity

Total # of words
Total # of original words
% of misspelled original words
Total # of t-units
Mean length of t-unit (MLTU)
Type-token ratio (TTR)
Total # of sentences
Total # of complete sentences
Total # of correct sentences
Correct use of capital letters
Correct use of periods
Correct use of commas
Holistic score

complexity lexical
diversity

accuracy

x

x

x
x

x
x
x
x
x
x
x
x
x
x
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Productivity measures were: total number of words, total number of original
words (Scott & Windsor, 2000; Wagner, et al., 2001), total number of t-units (Nelson &
Van Meter, 2007), total number of sentences, and total number of complete sentences,
measured by the presence of subject, verb and predicate (Puranik, Lombardino &
Altman, 2007). The t-unit, defined by Hunt (1965) as a “minimal terminal unit,” with a
main clause plus all subordinate and/or embedded clauses, was optimal for our purposes
because it reflects compositional maturity and productivity without rewarding run-on
sentences (Bahr, et al., 1996).
To measure accuracy we analyzed: percentage of misspelled words (Nelson &
Van Meter, 2007); total number of correct sentences, which are complete sentences with
subject, verb and predicate free of grammatical and lexical errors (Puranik, et al., 2007);
and correct use of periods, commas and capital letters (Mehta, et al., 2005; Wagner,
2011). For these variables, each text was scored by story section (beginning, middle, and
end), with each section receiving a binary score of 1 (no errors) or 0 (at least one error);
thus the minimum score was 0 and the maximum was 3.
Measures of lexical diversity were: total number of original words and Type-token ratio
(TTR), the ratio of total words to original words (Scott & Windsor, 2000).
Complexity was measured by the mean length of t-unit (MLTU) and the holistic
score (Scott & Windsor, 2011; Wagner, et al., 2011). The holistic score evaluates the
degree to which the texts successfully responded to the assignment to write a story. A
benchmarking methodology was used, with two trained evaluators reading all the texts
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and establishing criteria for quality on the basis of an initial characterization of the
corpus. A six-level Likert scale was created based on the following criteria, each of
which was assigned one point: inclusion of structural story elements (beginning, middle,
end); use of textual sequences appropriate for storytelling; appropriate use of verb
tenses; use of mechanisms of coherence and cohesion; orthotypographic accuracy; and
general legibility (Flick & Gibbs, 2007; Labov, 1972; Schleppegrell, 2004; Weigle,
2002). As such the highest score was six points. 51 texts (just under 50% of the
material) were double coded according to the rubric, and achieved a reliability rating of
85%. The remainder of the texts were coded independently by the same two coders.
4.4.2

Types of analyses

Two main types of analyses were carried out: between-groups comparisons and withingroups comparisons; here, the term “groups” refers to the two experimental conditions:
Individual Writing and Collaborative Writing. The between-groups comparisons
compared the average scores of the Collaborative texts to those of the Individual texts at
the final draft, for the 13 variables measured. Welch’s t-tests were carried out for all
variables, due to unequal variance, with the exception of the holistic score, for which
equality of variance was achieved and Student’s t-test was used.
The within-groups analyses examined the evolution of the average scores within each
experimental condition, Individual and Collaborative. One-way (repeated-measures)
ANOVAs were conducted on the average scores for each condition (Individual or
Collaborative Writing), comparing them at each of the three writing stages: original
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draft, first revision and final draft. For the holistic scores, the texts changed negligibly
from original draft to first revision, and so paired t-tests were used to compare only the
original draft and final draft (Author, et al. 2, 2015).
4.5

Results
4.5.1

Between-groups comparisons.

As Table 4-2 shows, the Welch’s t-tests showed significant differences between
the two study conditions, with the collaborative writers outperforming the individual
writers for 4 of the 12 measures, at the final draft: for total number of words
(productivity), correct use of capital letters (accuracy), total number of original words
(productivity and lexical diversity) and percentage of misspelled words (accuracy). One
t-test, for correct use of commas, produced results just short of significant (p=0.067),
also in favor of the Collaborative condition. As Table 4-2 shows, the Collaborative
condition’s scores were consistently –though not always significantly—higher than
those of the Individual writers, for every category except Type-token ratio.
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Table 4-2
T-test results comparing average scores of Collaborative versus Individual Texts for
13 variables at final draft
Individual
condition
(mean, SD)

t

df

Sig.

Variables

Collaborative
condition
(mean, SD)

Total # of words

(100.58, 22.1)

(88.32, 20.5)

-2.81

91.702

<.01**

Total # of original
words

(62.89, 13.1)

(56.46, 11.1)

-.2.58

88.487

<.05*

% of misspelled
original words

(0.057, .04)

(0.085, .07)

2.29

78.271

<.05*

Total # of t-units

(10.56, 3.9)

(9.72, 3.2)

-1.16

87.245

>.05

Mean length of t-unit
(MLTU)

(10.42, 3.7)

(9.65, 2.8)

-1.14

83.414

>.05

Type-token ratio
(TTR)

(0.63, .07)

(0.65, .07)

1.27

93.918

>.05

Total # of sentences

(4.93, 1.9)

(4.44, 1.8)

-1.33

93.326

>.05

Total # of complete
sentences

(4.39, 1.9)

(4.36, 1.7)

-.086

90.893

>.05

Total # of correct
sentences

(3.8, 2.2)

(3.26, 2.2)

-1.21

93.306

>.05

Correct use of capital
letters

(2.69, .55)

(2.28, 1.1)

-2.38

73.966

<.05*

Correct use of
periods

(1.97, 1.1)

(1.78, 1.2)

-0.85

93.974

>.05

Correct use of
commas

(1.45, 1.02)

(1.06, 1.1)

-1.84

93.876

>.05

Holistic score

(3.1, 1.3)

(3.3, 0.91)

.938

94

>.05

Note: P-values significant at p<0.05 level.
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4.5.2

Within-groups comparisons
Overall repeated measures ANOVA and paired t-test results
Table 4-3 shows the results of the repeated-measures ANOVAs, which show the

within-group improvements for Individual and Collaborative conditions, for each of 12
variables from the original draft to first revision to final draft.
Table 4-3
Repeated-Measures ANOVA results of within-group performance of Collaborative and
Individual texts for 12 variables, measured at original draft, first revision, and final
draft
Collaborative condition

Individual condition

Variables

Sig.2

F (df)

Sig2

F (df)

Total # of words

<.01

8.792
(1.297, 58.354)

<.01

7.966
(1.411, 69.119)

Total # of original words

<.001

12.071
(1.395, 62.754)

<.001

14,459
(1.554, 76.137)

% of misspelled original
words

<.001

23.978
(2, 90)

<.001

10.715
(1.579, 77.386)

Type-token ratio

>.05

1.469 (1.470,
66.133)

>.05

2.596 (1.585,
77.654)

Total t-units

<.05

5.757
(1.362, 61.274)

>.05

2.042
(1.392, 68.214)

MLTU

>.05

1.649
(1.569, 70.610)

<.01

8.369
(1.337, 65.517)

Total # of sentences

<.001

8.842
(1.462, 65.779)

>.05

2.570
(1.356, 66.430)

Total # of complete
sentences

<.05

3.688
(1.336, 60.136)

<.05

4.704
(1.451,71.091)
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Collaborative condition

Individual condition

Variables

Sig.

F (df)

Sig.

F (df)

Total # of correct
sentences

<.001

8.820
(1.460, 65.712)

>.05

2.925
(1.373, 67.289)

Correct use of capitals

<.001

14.546
(1.745,78.528)

<.001

13.549
(1.696, 83.085)

Correct use of periods

<.001

11.242
(1.559, 70,150)

<.001

18.664
(2, 98)

Correct use of commas

<.05

3.859
(1.718, 77.295)

<.01

6.289
(1.579, 77.377)

Note: P-values significant at p<.05 level. Sphericity was met only for the variable
% of misspelled original words (Collaborative condition) and correct use of periods
(Individual condition). For all other variables, Greenhouse-Geisser correction was
used when ε<0.75, and Huynh-Feldt when ε>0.75.
Significant overall improvements were found for 11 of 13 variables in the
Collaborative texts, and for 9 of 13 variables in the Individual texts. Both showed
significant within-group improvements on total number of words, total number of
original words, % of misspelled original words, total number of complete sentences, and
correct use of capital letters, periods and commas. On average, the Collaborative texts
also improved on total number of t-units, total number of sentences and total number of
correct sentences, while Individual texts also improved significantly on mean length of
t-units,(MLTU) even though, as revealed in the t-tests comparing average scores at the
final draft, the collaboratively-written texts still outperformed individual texts for
MLTU So, though the collaborative texts had a higher average MLTU at the final draft,
the individuals made greater improvements from original text to final draft.
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For the 13th variable, holistic score, paired t-tests compared the average scores at
the original draft and final draft, as shown in Table 4-4, which shows that both groups
made significant improvements from original draft to final draft.
Table 4-4
Paired t-test results comparing the average holistic scores of the original and
final draft for each experimental condition
Experimental condition

original draft
(mean, SD)

final draft
(mean, SD)

t

df

Sig.

Collaborative

(2.74, 1.2)

(3.09, 1.3)

-3.501

45

<.001

Individual

(2.82, 1.02)

(3.3, .909)

-4.617

49

<.001

Note: P-values significant at p<0.05 level.

Post-hoc results
Table 4-5 shows the results of the Bonferroni post-hoc tests, which identify the
specific phases at which improvements occurred in each condition for the 12 variables
(excluding the 13th variable, holistic score, which was subjected to a paired t-test and
thus no post-hoc tests). In both the Individual and Collaborative condition, the first
revision (Step 5) showed significant improvements over the original draft for 4
variables: total number of original words, % of misspelled original words, correct use of
capitals, and correct use of periods. Individual writers also improved significantly for
mean length of t-units, while Collaborative texts significantly improved in total number
of words between original draft and first revision. Between the first revision and final
draft, both groups improved in number of original words and correct use of periods.
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Participants in the Individual condition also made significant improvements in correct
use of capitals, while Collaborative writers also improved significantly in % of
misspelled original words, Type-token ratio, total number of sentences, and total
number of correct sentences.
Table 4-5
Bonferroni post-hoc results of within-group performance of Collaborative and Individual
Conditions for 12 variables, measured at original draft, first revision and final draft
Collaborative condition

Individual condition

Original

1st revision

Original draft

1st revision

draft to

to

to 1st

to

1st revision

final draft

revision

final draft

Variables

Sig.

Sig.

Sig.

Sig.

Total # of words

<.001

>.05

>.05

>.05

Total # of orig. words

<.05

<.05

<.05

<.01

% misspelled orig. words

<.01

<.01

<.05

>.05

Type-token ratio

>.05

<.05

>.05

>.05

Total # of t-units

>.05

>.05

>.05

>.05

MLTU

>.05

>.05

<.05

>.05

Total # of sentences

>.05

<.05

>.05

>.05

Total # of complete sentences

>.05

>.05

>.05

>.05

Total # of correct sentences

>.05

<.01

>.05

>.05

Correct use of capitals

<.001

>.05

<.05

<.05

Correct use of periods

<.05

<.05

<.01

<.01

Correct use of commas

>.05

>.05

>.05

>.05

Note: P-values significant at p<0.05 level.
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4.6

Discussion and conclusions

4.6.1

First research question

The first research question asked how texts composed individually compared to those
composed collaboratively for measures of productivity, complexity, lexical diversity and
accuracy. We saw that the collaborative condition outperformed the individual condition
on almost all measures, with significant differences in measures of productivity (total
number of words), lexical diversity (total number of original words) and accuracy (% of
misspelled original words and correct use of capital letters), though not complexity. This
leads us to two tentative conclusions: that three heads are better than one for certain
aspects of story writing, and three sets of eyes are better than one for correcting
grammatical, spelling and punctuation mistakes. The significant difference between the
two groups’ total number of original words —and not just the total number of words—
shows that the collaborative groups’ texts were longer and richer in vocabulary. The
lower percentage of spelling mistakes, the higher scores for capital letters, and the
almost-significant difference in favor of the collaborative group for use of commas,
seem to suggest that productivity and accuracy are successfully achieved through
writing alone and revising with others —in the first revision, through peer revising, in
which one student revised the work of another, and in the second revision, through
small-group revision performed collectively.
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It is worth remembering that the participants in this study did not have much
experience doing collaborative work in the classroom and these results show that for
certain measures of productivity and accuracy, the challenges of collaborative writing
—having to propose ideas, having negotiate and reach consensus with team members,
having to share ownership of different aspects of the writing process— did not keep
them from successfully completing the task (all groups finished the entire collaborative
writing process) and, for certain tasks, outperforming the students who wrote on their
own. They did not, however, produce more idea units (T-units) nor did they outperform
the individual writers in measures of complexity, suggesting that the challenges of
collaborative work may have contributed to some process losses that kept them from
further developing their ideas and cultivating them in a more complex way (Strijbos,
Martens, Jochems, & Broers, 2004).
4.6.2

Second Research Question

The study’s second question sought to understand exactly how both groups —individual
and collaborative writers— used the writing scaffold. The question specifically asked: in
what ways do the planning, drafting and revising process of individual and collaborative
writers differ when using a digital scaffold?
From the first draft to the second revision, both Individual and Collaborative
writers made statistically significant improvements in some of the same variables,
suggesting that the tasks being evaluated were indeed within the participants’ ZPD:
unfamiliar enough to require assistance, but sufficiently familiar for a scaffold to be able
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to help them improve by the second revision. For both conditions the ANOVA showed
an overall improvement in productivity, with participants in both conditions writing
more and more original words from original draft to second revision, and they all
significantly lowered their percentage of misspelled words and corrected capitals,
periods and commas, so their accuracy improved, as well. On the one hand, the
collaborative writers improved in the productivity measures of total # of t units, total #
of sentences and total # of correct sentences, while individual writers did not. Yet the
individual writers improved in mean length of t-unit, a complexity measure, and the
collaborative writers did not. This seems to suggest that the collaborative activity helped
improve the generation of new ideas and hone accuracy in terms of sentence structure,
while the individual writers’ improvement in terms of complexity might suggest that the
quiet, introspective nature of the individual writing activity may have helped them
formulate more complex ideas.
The post-hoc comparisons allowed us to see the precise phase at which
participants in each condition improved, variable by variable. It is worth recalling that
for the collaborative group the comparisons between original draft and first revision
offer insight into the use of peer review, while the differences between first revision and
final draft showed us the effect of group revision. The post-hoc results also showed us
whether the participants used the scaffold in the order and way we had intended.
The post-hoc tests comparing the original draft and first revision show that users
in both groups followed the instructions, but only to a point. For the collaborative
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groups, peer reviewing at the first revision stage helped improve productivity (total
word count and total number of original words), as well as accuracy (capital letters,
misspelled words and periods), despite the fact that participants were not encouraged to
focus on accuracy at this stage. At the first revision stage, Individual writers followed
instructions, and improved the complexity of their texts, but they also made
improvements in vocabulary and accuracy. At this first phase, then, both groups’ results
show that they used the scaffold for aspects of their stories that were not necessarily
those we instructed them to review. Because the scaffold was not over-scripted or overstructured at this stage, they were able to do this without trouble.
In the second revision, which produced the final draft, the collaborative texts
improved on six measures —number of original words, Type-token ratio, % of
misspelled original words, correct use of periods, total number of sentences and total
number of correct sentences— while the individual texts made significant improvements
in only three variables: number of original words, capitals and periods. Moreover, the
collaborative groups’ average number of original words and Type-token ratio went up,
while the total word count remained stable, showing that they added more varied
vocabulary without adding extraneous, repetitive text; this was not the case with the
individual writers. For the Collaborative condition, Type-token ratio and total number of
sentences only improved after the second revision session— showing that the threeperson collaborative review helped to significantly improve vocabulary and accuracy.
Between the first revision and the final draft, the writers in the Individual condition
improved comparatively less, with significant gains in accuracy and lexical diversity, as
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they were instructed. In summary, for the collaborative group, both peer revision at Step
5 and group revision at Step 6 helped improve their texts, while individual writers made
better progress at the first revision stage, and their improvements show that they obeyed
the instructions more closely at both phases than the collaborative writers.
The results showed us that the fifth graders in this study were certainly capable
of producing texts and making improvements to them with the digital scaffold we
designed. Despite our desire to use the scaffold to “micro-manage” the revising phases,
the results confirmed what the process theory poses: that young people’s writing is a
recursive and not necessarily sequential process (Flower & Hayes, 1981). Participants
corrected their texts for all the variables at both phases of revision, which was not what
we had in mind when we designed the scaffold, but the scaffold structure was flexible
enough to allow them to input the corrections they wanted to at both revision stages,
fulfilling what Dillenbourg (2002) warned about overscripting.
The fact, however that the collaborative groups improved in terms of
productivity (number of original words, number of t-units) but not in complexity, and
the individual writers improved the complexity of their texts but not the number of ideas
seems to suggest that for both the individual and collaborative conditions, the scaffolded
activity could be improved and refined with pedagogical guidance, which our research
assistants did not provide. Perhaps the most relevant finding of all is that, among the
fifth graders who participated in this study, small-group collaboration was more
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effective than individual work for improving the accuracy and productivity of their
stories.
4.7

Limitations

In a general sense, this study can help to establish some guidelines about how to use
digital scaffolds to support writing activities, particularly collaborative ones, but our
conclusions are still tentative for various reasons. Firstly, the quasi-experimental nature
of the study precludes us from making generalized statements about the results. Though
both our student populations came from mixed-ability schools and were randomized into
the two conditions, we cannot state conclusively that the two groups were comparable at
the outset, nor can we conclusively confirm causal connections between the conditions
(individual and collaborative writing) and the observed outcomes (Guasch, Espasa,
Alvarez & Kirschner, 2013). Because we tested the two scaffolds in only two schools, in
two countries, we cannot generalize the results. Another limitation is that we conducted
this study in a pullout/resource-room setting that was highly monitored —two research
assistants per individual writer or group— rather than a classroom setting with one
teacher, so many of the problems that were relatively easy to manage with such a high
level of assistance (connectivity issues, trouble with collaborating, timing), would
certainly have been more difficult in a classroom, and the results would have surely
been different.
As mentioned, the schools in both Chile and Costa Rica had not integrated
digital technologies into the classroom experience, nor did their culture or curriculum
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focus particularly on collaboration. Both technologically and pedagogically the activity
in this study was quite different to what students were used to, so we must consider that
some ‘novelty’ effect might have been at work, and that the results obtained do not
necessarily imply sustained improvements in learning (Falloon, 2015). For the same
reasons they may not reflect the students’ non-digital, non-collaborative writing
abilities. We did not test transfer (O’Donnell, et al., 1985), so we don’t know the extent
to which the results of this study would have been replicated in a post-test.
Finally, though our Design-Based Research approach took us through several
iterations and pilot interventions prior to the sessions conducted in this study, we also
acknowledge that the scaffolds used in this study are perfectible and adaptable:
following this study we redesigned the planning phase, simplified the second revision
phase, honed the on-screen instructions, and cleaned up some of the interface design.
4.8

Future Work

This study found that, in equal conditions, collaborative writers outperformed individual
writers for various story-writing skills, a finding that has been supported in the literature
on wiki-based, collaborative and peer-reviewed writing. The results of the
implementation of the scaffolds in this project show that collaborative activities in small
groups have potential for exercising and honing fifth graders’ story-writing skills. When
designing our scaffold we chose to include elements drawn from fanfiction (through the
use of pre-existing source material) and gaming (through the use of moveable objects),
but small group collaborative writing can follow other paths as well. Collaboration may
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be integrated into digital storytelling practices (Valdivia, 2016; Vander Zanden, 2015),
online fanfiction writing activities (Kelley, 2016), wiki-based collaborative writing
(Stoddart, et al., 2016), and other experimental practices. In devising models for small
group collaborative writing, tools should be developed with curricular objectives in
mind, as was the case of the present project. Finally, given the ubiquity of smartphones
and tablets among school-age children, future work in this area ought to further probe
into the role tablets and smartphones, in particular, may play in primary school writing
instruction, and how to develop activities that integrate both digital and non-digital
supports.
Considering that in this project, collaborative writers improved their texts on
measures of productivity but not complexity, and that individual writers did improve the
complexity of their stories, it would be useful to continue refining the collaborative
scaffold and activity used in this project to learn if giving students more time to plan,
write and revise; training them in specific aspects of collaboration; and involving more
direct teacher support might help students improve the complexity and number of ideas
in their story writing, and still maintain the gains in productivity observed in the present
study. It would be very useful to learn, as well, how this scaffold and activity structure
might be orchestrated for the challenges of a real-time classroom setting, with less
individual supervision.
Another direction for future work would be the adaptation and implementation of the
scaffolds used in this study in another setting (O’Neill, 2016). That ‘other setting’ might
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be a Writing Across the Curriculum classroom, a history, or natural science classroom,
or a different grade or ability level. Given that writing is such a complex and important
skill for students to master in the primary school years, and given young people’s
overwhelming adoption of mobile devices in out-of-school settings, it is extremely
important to learn exactly how we may use these devices to support specific learning
processes in writing. This paper hopes to make a positive contribution in that direction
and offer guidelines for future research.
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4.9

Appendices

Appendix 4-A
The following pages feature the three texts and corresponding illustrations that
participants read and looked at during the “Read” phase of Collaborative Creative
Writing and Individual Creative Writing, the two digital scaffolds designed for and used
in the study presented in this chapter. Our fifth grade study participants read the texts in
Spanish; English translations are provided in italics.

Text 1
Un día diferente
Didi era ratón, pero no del campo. Siempre había vivido en la ciudad y le encantaban los
edificios, las tiendas, y sobre todo la gente tan diversa. Como muchos ratones, Didi
vivía de la comida que la gente dejaba—pero no le gustaba buscar en la basura, ¡qué
asco! A Didi le gustaban los restaurantes, donde podía comer bien y disfrutar de su
ciudad. Cerca de su casa había una cafetería donde siempre veía gente curiosa: una
señora con un enorme sombrero azul y un perro salchicha; un hombre de traje oscuro y
zapatos rojos; un joven con un loro sobre el hombro; una mujer con pelo que le llegaba a
la cintura. Didi se moría por conocerlos, pero en general solo los miraba y esperaba
hasta que se fueran para comer las sobras que dejaban en sus platos. Pero todo eso
cambió un día que uno de ellos entró al restaurante, se sentó en una mesa y le enseñó la
cosa más increíble que jamás había visto.
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A Most Unusual Day
Didi was a mouse, but he was no country boy. He had always lived in the city and he
loved everything about it: the buildings, the shops and all the different people he saw
every day. Like many mice, Didi lived off the food that people left behind—but he wasn’t
the kind of mouse that went around hunting through garbage. No way. Didi liked
restaurants. Close to his home, there was a little spot where he always saw the most
fascinating people: a lady with a huge blue hat and a little sausage dog; a gentleman in
a dark suit and bright red shoes; a teenager with a parrot on his shoulder; a lady with
hair that went all the way down to her waist. Then, one day, everything changed.
Someone entered the restaurant, sat down at a table and showed Didi the most
incredible thing he’d ever seen in his life.

Figure 4-A.1. The illustration for Text 1 of the reading-writing
activity. The moveable objects are the juice bottle and the muffin.
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Text 2
Un secreto por descubrir
Imaginación. Si algo tenía Didi el ratón, era imaginación, y la ciudad seguramente tenía
que ver con eso. Hay tantas cosas en la ciudad para ver y conocer; siempre hay algo
nuevo para descubrir. La ciudad donde vivía Didi estaba al borde de un río, y a veces él
iba de paseo en barco, para sentir la espuma de las olas sobre su cara, escuchar el silbido
del viento, mirar las otras embarcaciones y dejarse llevar ... Estaba en eso un día,
mirando un barco gigantesco, cuando se preguntó: ¿qué tendría adentro? ¿Algún tesoro
robado de una tierra lejana? ¿Un zoológico, con animales en jaulas? ¿Oro? O comida—
chocolate, dulces, queso....sí, queso, suficiente para el resto de su vida. Ya saben: los
ratones se vuelven locos con el tema del queso. Ahí estaba, imaginándose en la cocina,
preparando un exquisito queso frito, cuando de repente alguien se le acercó y le susurró
al oído: ¿quieres ver lo que realmente está ahí?
The big secret
Imagination. If there was anything Didi the mouse had, it was imagination, and living in
the city definitely helped. There is so much to see, to smell, to taste, and to feel in the
great metropolis. For Didi, there was always something new to discover. The city where
Didi lived was by a river, and one of the things he loved most was taking boat rides up
and down the waterway. He loved to feel the sea spray on his face, to hear the wind
whistle in his ear, and to watch the other boats go by. His mind would wander off and
he’d imagine all sorts of things. One day, as he gazed out at a huge ship, he wondered
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what was inside. A stolen treasure from a faraway land? A zoo with animals in cages?
Gold? Or maybe food: chocolate, candy, cheese...yes, cheese, enough for the rest of his
life. You know how mice get when it comes to cheese. So there he was, imagining
himself in his kitchen, preparing a delicious dish of fried cheese, when suddenly
someone came up to him and whispered in his ear: “Want to know what’s really in
there?”

Figure 4-A.2. The illustration for Text 2 of the reading-writing
activity. The moveable objects are the binoculars and the life preserver.

Text 3
Cambio de aire
Ser ratón de ciudad puede ser muy agotador. Para Didi el ratón lo era. No es que era
infeliz: tenía familia, amigos, hasta una novia. Pero el día a día era difícil. Tomemos, por
ejemplo, el transporte. Didi solo tenía sus patitas. No podía conducir un auto ni andar en
bicicleta. ¿Se imaginan lo cansado que acababa después de un día recorriendo la ciudad?
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Además, ya sabemos cómo son los seres humanos con los ratones: piensan que son sucios,
y gritan espantados cuando los ven. ¿A ti te gustaría que la gente hiciera cara de asco al
verte? ¿Que te pusiera trampas para luego tirarte a la basura? Claro que no. A veces Didi
necesitaba un descanso. Cuando pasaba eso, iba a un jardincito escondido entre los
edificios, donde no se veía la gente ni se oía el ruido de los autos. Era un lugar mágico.
Ya sé lo que estás pensando, que ‘mágico’ es otra manera de decir agradable, tranquilo,
placentero. Pero no. Era mágico. De verdad.
A Change of Pace
Being a mouse in the city can be exhausting. For Didi the mouse it was. Don’t get me
wrong: he was pretty happy compared to a lot of mice. He had family, friends, even a
girlfriend. But his daily life was an uphill battle. We all know how humans are with
mice: they scream whenever they see one because they think they’re dirty. I bet you
wouldn’t like it much if people made faces when they saw you, or laid traps to then
throw you out in the trash. Of course you wouldn’t. Sometimes, Didi needed a break.
Whenever that happened, he’d walk over to a little garden he knew about, hidden
between two tall buildings. There, you couldn’t see any people or hear any cars
honking. It was a very magical little place. I know what you’re thinking: that “magical”
is another way of saying pleasant, relaxing, serene. But no: it was magical. For real.
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Figure 4-A.3. The illustration accompanying Text 3 of the reading-writing
activity. The moveable objects are the white flower and the butterfly.
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Appendix 4-B
One group’s text sample, a three-page story, with its corresponding pictures.

Figure 4-B.1. One group’s story introduction. Translation: “One
morning the/a mouse named Lolo woke up, decided to eat breakfast
drank an orange juice and ate a muffin and with that breakfast, his
appetite was satisfied.”

Figure 4-B.2. The same group’s story body. “After breakfast he
went out and saw a pretty place off in the distance, but it was a
field it wasn’t just any old pretty place, it was a field full of
flowers. There were lots of butterflies in that flowery place which
was pretty for human beings.”
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Figure 4-B.3. The same group’s story conclusion. “After that great
moment he decided to go to the closest bay and there he went for a
ride on a boat but the boat got a leak so they put on their lifejackets
and then with their binoculars they saw a boat that was coming
from Germany and they got on that boat and went back to the bay.
A few minutes later he realized that the lifejackets and the
binocular saved him from dying.

Figure 4-B.4. The first group member’s illustration for the story.
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Figure 4-B.5. The second group member’s illustration for the story.

Figure 4-B.6. The third group member’s illustration for the story.
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5.

Conclusions and Future Work
5.1

Conclusions

The general objective of this doctoral project is to study how tablet technology can be
used to support and structure primary school students’ reading and writing practices; to
develop tablet-based tools for those practices; and to analyze the implications of those
tools for primary school reading and writing instruction.
As Carey Jewitt notes in Technology, Literacy and Learning, the role of writing, in print
and on screen, is presently going through a dramatic period of flux. Given the diversity
of the electronic models being tested and implemented at present, and the relatively
short amount of time these tools have existed, it is almost impossible to make definitive
assertions about the paths that reading and writing instruction will take in this new
landscape for learning (Jewitt, 2006).
This project asked how tablet technology might be used to structure and support
primary school students reading and writing practices. We learned that tablet-based
technological supports can facilitate the process of co-construction in writing, and that
the type of co-construction fostered by the software designed, built and used in this
project supports a variety of narrative writing practices, particularly creative writing. We
also came to other conclusions, detailed below.
Fanfiction and out-of-school literacies. Of the different types of technology-based
reading and writing activities that have been explored in the literature on technology and
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literacy learning, we chose fanfiction as a starting point. The idea of adapting elements
of fanfiction for third graders was ambitious and novel, as it is an affinity-based
phenomenon among adolescents and adults (Gee & Hayes, 2011). While there exists a
growing body of research into fanfiction (Barnes, 2015; Black, 2005, 2007, 2009;
Curwood, et al., 2013), and its adaptation for school-based literacy learning at the
secondary school level (Alvermann & Hagood, 2000; Chandler-Olcott & Mahar, 2003;
Lammers, 2016), as yet we know of no studies that have attempted to adapt aspects of
this practice for primary school literacy learning.
Considering the incipient nature of third graders’ reading practices we designed a
limited fanfiction opportunity that provided them with a source text rather than allowing
them to choose one on their own; thus their work cannot be called fanfiction in the strict
sense of the term because it was not a self-generated, authentic experience of writing
about characters or settings from favored books or stories. Nor was the activity carried
out online, as most fanfiction is practiced nowadays. But, as we saw in Chapter 3, the
structure of the software included elements of fanfiction that gave students something to
put on the “blank page,” as they produced a wide variety of narratives that wove
elements from the texts they read and the images they looked at and “grabbed.” This
showed that the model and software we produced helped them to construct their own
original texts and that elements of fanfiction can certainly be used to structure writing
activities with positive results, particularly for creative writing efforts.
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As we acknowledged in Chapter Three, there is a tension between in-school
literacy learning and out-of-school literacy practices that unfold in affinity spaces where
users voluntarily come together to cultivate a common interest and build knowledge
around it (Gee & Hayes, 2011). Fanfiction is just one example of this. There are many
caveats to consider when trying to bridge these two worlds, because of the different
goals and expectations of in-school and out-of-school learning. Yet our own research
and findings lead us to conclude that if we can understand the reasons why certain outof-school literacy cultures are so successful at engaging users and helping them to build
knowledge, we will have a better idea of how to adapt in-school reading and writing
instruction in ways that build upon and further enhance the interactive, informal,
conversational, dynamic nature of young people’s motivated out-of-school leisure
practices. In this study, we learned that the co-constructive aspect of our software —the
fanfiction-style, open-ended nature of the reading-to-writing scaffold— gave them a
foundation from which to build their own stories. The scaffold both structured their
practice and gave them some freedom, which is important for allowing young writers to
explore their incipient abilities and test their skills and talents.
The relevance of content. When developing the models used in this project, we were
concerned about giving our students texts that were age-appropriate and engaging for
each of the two contexts we worked in, Chile and Costa Rica. And while our
observations and data analysis suggested that many students enjoyed and/or identified
with what they read we also recognize that some participants did not. Over the course of
our experimental work we saw that one size (one text) does not fit all, and that by giving
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students some degree of freedom in what they may read and write is important. Any
technology initiative in the area of literacy learning must not overlook this fact that the
technological factor should not overshadow the fact that content and choice matter.
Touch and tablet-based affordances. When designing and building our scaffolds, our
goal was to identify features unique to touch-screen technology that could have a
positive impact on students’ reading and writing experience. Researchers and theorists
have posed the notion of a convergence between literacy and gaming, suggesting that
games offer a new form of literacy (Gee, 2007, 2013). Digital media —from interactive
web sites and online video games to television on demand— are changing the
relationship that children have with literacy, as children become more active in the
decisions they make and the roles they play in their cultural consumption. With this in
mind, we aimed to integrate features into our software that lent a kind of interactivity
that could not be achieved with paper, pencils and printed matter. We found that the
addition of game-like elements that allow reader-writers to deconstruct what they read
and reconstruct it in ways that would either be cumbersome or impossible in print, can
make reading and writing come alive in a new way for primary school students. The
results in Chapter Three corroborate this, by showing that the careful, purposeful
integration of game-like elements supported co-construction, literary creation, and
engagement, rather than serving as a distraction from the reading and writing
experience. In Chapter 4, the tablet-based technology clearly facilitated the complex
scaffold we aimed to implement: by switching “ownership” of the different text sections
and assigning roles to each group member in the collaborative version, and by
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sequentially structuring the different steps in the process of planning, drafting and
revising in both the collaborative and individual versions of the scaffold. This would
have been complex and cumbersome to execute without technology.
Collaboration. As discussed in Chapter 4, the literature presents many forms and
definitions of collaborative writing. Among primary school students relatively little
work has been done in small-group collaborative writing, aside from a collection of
studies in wiki-based writing. Building on the existing literature on peer writing and
revision, collaboration in general and collaboration in writing, we devised an original
tool that proved successful at supporting improvement in certain aspects of writing,
particularly accuracy, productivity and lexical diversity. Collaborative groups also
outperformed individual writers on a number of measures, which is meaningful
considering that the students we worked with did not have experience in collaborative
writing. We conclude that despite the learning curve involved in adopting a totally new
tool and activity for writing (Aldunate & Nussbaum, 2013), small-group collaborative
work facilitated the writing development of the student participants of this study.
Individual versus collaborative work. The post-hoc analyses in Chapter 4, Section 4.4.2
showed that both the Individual Creative Writing and the Collaborative Creative Writing
scaffolds supported graders, but in different ways. The Collaborative groups had greater
gains in productivity (specifically, they generated more ideas), while it was the
complexity that improved among the participants who wrote on their own. The
scaffolding indeed helped structure the progress of all students’ writing, but in different
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ways. As such the results suggest the value of striking a balance between individual and
collaborative work (Rummel & Spada, 2007) and that both collaborative and individual
activities can and should be combined in writing instruction.
Scaffolding. In both the Read Create Share/Read Create Write model and the
Collaborative/Individual Creative Writing model we aimed to strike a balance between
structure and freedom, between scripting and over-scripting (Dillenbourg, 2002). With
our third-grade users, we gave them a certain degree of autonomy and choice in the
reading experience, by allowing them to read chapters in the order they wished, and in
Collaborative/Individual Creative Writing model, our fifth graders were given latitude in
terms of what they could write. This was a delicate balance that future researchers
would do well to consider.
Internet-based versus stand-alone activities. In the earliest phase of this project, a
conscious decision was made to limit the parameters of the study to the development of
a stand-alone software application that did not involve Internet access, to focus on the
development of a tool and study learners’ adoption of certain aspects of working on a
technological platform. The question of introducing the Internet into school-based
activities is a complex and crucial decision because the Internet may offer students
resources and functionalities that will help them perform certain tasks, while it may
hamper, complicate or distract students from other types of tasks. Of course, with young
learners, Internet use also raises sensitive questions of safety and exposure. Deciding
how and when to use the Internet, as such, will be a crucial decision. For every activity
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idea, educators, researchers and developers must weigh the advantages and
disadvantages of using web-based or unwired, stand-alone technology.
Design-based research in different contexts. Though we cannot generalize the findings
of this study, we conclude that carrying out both our tool development and experimental
work within the framework of design-based research, in two different countries with two
different cultures, was immensely valuable. The design-based research approach
allowed us to iteratively improve our tools; by piloting and testing them in different
cultural and socioeconomic contexts we gained a greater understanding of the strengths
and weaknesses of the models and tools we were developing. This process also allowed
us to see, firsthand, how the tools we developed functioned with students living different
realities. For example, during the iterative design process we made changes to the texts,
in response to culturally-based differences in knowledge. Design-based research is the
most comprehensive, useful methodology for building tools that will ultimately be used
by humans, and the challenge is to gain both a broad and specific vision of what you are
building and who you are building it for. This is a daunting task that design-based
research addresses and structures very well.
Quantitative, qualitative and descriptive methodology. For this study, which involved
the development of an original tool, the combined method of using quantitative,
qualitative and descriptive approaches was of critical importance. The qualitative
analyses allowed us to understand the real-life human experiences our participants had
with the technology we developed, and the descriptive analyses allowed us to see, in
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detail, what they did with the tools we gave them to use. Finally, the quantitative work
was of critical importance in giving us insight into how our tools may or may not
support student performance.
5.2

Future work

A number of lines of future work emerge from this thesis.
Pedagogical mediation. As we noted in the project limitations, we do not know how a
teacher might have improved and transformed the use of these tools, nor do we have a
clear understanding of the challenges of integrating such tools into an authentic
classroom situation. There is plenty of software on the market today that is intuitive
enough for children to use on their own: if a tool has been subjected to rigorous usability
testing, it will be easy to learn. But it is one thing for a young person to learn the use of
a given technology tool. It is a very different thing to learn the spectrum of what may
accomplished with that tool, to reflect on the knowledge and skills acquired, and to
transfer that knowledge to another domain. That type of guidance is best delivered
through interaction with a teacher or a more knowledgeable peer. Thus, one line of
future work, for all the software programs presented in this thesis, would be to study
how a teacher might adopt them, in an authentic classroom experience, with all the
challenges, opportunities and limitations that this would entail. More studies are needed
to learn how to create authentic experiences of writing within the limitations and
requirements of school systems, and this software offers a starting point for that line of
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research. It would be especially interesting to design a pedagogical plan that integrates
this software for use over several sessions, to gain a clearer idea of its use over time.
Other subjects and types of texts. The software used in this project was conceived and
executed according to the demands of the language curriculum: the scaffolds were
devised for various curricular objectives in the subject of language and communication
at the third and fifth grade levels. However, considering that writing is a transversal skill
that is put to use in almost every subject —through homework assignments, group
projects, exams and other assessments— it would be extremely valuable to adapt these
software models for different text types, such as informative or persuasive texts, or for
writing activities in different subjects, as part of a Writing Across the Curriculum
initiative. Again, it would be valuable to design a study that would integrate pedagogical
planning so that the software might be used over several sessions, to learn the
advantages and disadvantages of using it in authentic classroom situations.
Internet. Considering that many of the most popular out-of-school literacy practices
today are carried out online, another valuable line of research would be to examine how
the software used in this project might be adapted to an online platform, so as to
integrate more authentic aspects of fanfiction and gaming. This would take both the
software and the activity to a new level of interactivity, which would allow students to
experience, a bit more firsthand, some of the “real-life” aspects that make gaming and
fanfiction so motivating. This would be an ideal type platform for connecting writers in
different cultural contexts.
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Collaboration analysis. This thesis presented a first step toward understanding how an
original digital scaffold might aid small-group collaborative activities for fifth grade
writing. A very interesting next step would be to conduct a qualitative study focused on
the nature of the talk that occurs during a similar collaborative writing activity, to learn
how spoken language can help (or hamper) knowledge construction and problem
solving at different stages in the writing process. This could be done by through video
recordings and also by recording the conversations and studying them according to the
“talk types” and variables established by Mercer (1994, in Falloon & Khoo, 2014),
which would shed light on how teachers might support student collaboration with digital
writing scaffolds in the language classroom. In this future scenario, again, it would be
valuable to script the collaboration over several sessions.
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