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ABSTRACT

Objective: This article presents the results of a study with
an experimental design, whose objective was to examine
the effects of a virtual learning environment focused on
the self-regulation of writing on the development of self-
regulation and academic writing skills. Background: The
course design presented here is based on the idea that
writing should be taught as a process, not as a product,
which requires training students to use cognitive and
metacognitive strategies. For this reason, the course pro-
posed to increase two skills: 1) the ability to self-regulate
the academic text writing process and 2) metacogniti-
ve awareness. Methodology: In an experimental design,
46 master and doctoral students participated in the 12-
week course designed to be implemented in an online
modality through the Moodle learning management
system. Given the self-regulating nature of this interven-
tion proposal, didactic tools were created, enabling the
subject to identify and learn about their own processes
and the resources they usually employ to develop writing
tasks. To this end, the course has two specific strategies:
self-regulating writing scaffolding (SWS) and different
tools to increase metacognitive awareness (IMA). The
effects of these strategies were observed separately and
combined. Results: A first aspect to consider with res-
pect to the effects of the SWS on factors associated with
self-regulation is the increase in motivation at the end
of the intervention, by incorporating strategies such as
the explicit formulation of goals, self-evaluation, and the
explanation of the usefulness and functionality of the
task. Regarding achievements reached in improving wri-
ting, the SWS also proves to be the most effective for this
purpose. Modeling specific behaviors, such as choosing
specific objectives for the writing task, the formulation
of a defined and explicit plan, monitoring behaviors,
self-evaluation, and self-reinforcement are determinants
to reach higher levels of writing.

Keywords: writing self-regulation, academic writing, me-
tacognitive awareness, E-learning, writing skills.
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RESUMEN

Objetivo: Este articulo presenta los resultados de un estudio
con un diseno experimental, cuyo objetivo fue examinar los
efectos de un ambiente de aprendizaje virtual enfocado en la
autorregulacién de la escritura sobre el desarrollo de la autorre-
gulacién y las habilidades de escritura académica. Anteceden-
tes: el disefio del curso que aqui se presenta se basa en la idea de
que la escritura debe ensefiarse como un proceso, no como un
producto, lo que requiere formar a los estudiantes en el uso de
estrategias cognitivas y metacognitivas. Por este motivo, el cur-
so se propuso incrementar dos habilidades: 1) la capacidad de
autorregular el proceso de escritura de textos académicos y 2)
la conciencia metacognitiva. Metodologfa: En un disefio expe-
rimental, 46 estudiantes de maestria y doctorado participaron
en un curso de 12 semanas, disefiado para ser implementado
en una modalidad online, a través del sistema de gestion del
aprendizaje Moodle. Dado el caricter autorregulador de esta
propuesta de intervencién, se crearon herramientas did4cti-
cas que permitieran al sujeto identificar y conocer sus propios
procesos y los recursos que suele emplear para desarrollar las
tareas de escritura. Para ello, el curso cuenta con dos estrategias
especificas: un andamiaje autorregulador de escritura (AAE)
y diferentes herramientas para incrementar la conciencia me-
tacognitiva (ICM). Los efectos de estas dos estrategias fueron
evaluado por separado y en conjunto. Resultados: Un primer
aspecto a considerar con respecto a los efectos del AAE sobre
factores asociados a la autorregulacion es el aumento de la mo-
tivacion al final de la intervencidn, esto, mediante la incorpo-
racién de estrategias como la formulacién explicita de metas, la
autoevaluacion y la explicacién de la utilidad y funcionalidad
de la tarea. En cuanto a los logros alcanzados en la mejora de
la escritura, el AAE también demuestra ser el mds eficaz para
este propésito. Modelar comportamientos especificos como
la eleccién de objetivos especificos para la tarea de escritura,
la formulacién de un plan definido y explicito, el seguimien-
to de comportamientos, la autoevaluacién y el auto refuerzo
son determinantes para alcanzar niveles superiores de escritura.

Palabras clave: autorregulacion de escritura, escritura acadé-
mica, conciencia metacognitiva, aprendizaje virtual, habili-
dades de escritura.
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Introduction

This article presents the results of a study with
an experimental design, which aimed to test the
effectiveness of a course for teaching self-regula-
tion writing skills (SWC). The main objective of
the course was to teach self-regulating skills in
writing academic texts. This proposal was based
on three premises regarding academic writing: 1)
Recognizing writing skills as a tool, not only for
communication, but also as an instrument for
“objectifying, organizing, reviewing, modifying,
increasing, clarifying, and building thinking
and reflection. 2) Writing, seen as a skill in per-
manent development rather than an acquired
ability. 3) Recognizing the practice of academic
writing as an exercise specific to each discipline,
which is why its development is linked to a con-
crete and well-defined learning situation.

Studies on academic writing agree in defining it
as a truly complex and difficult cognitive task
that must be learned and developed to achieve
expertise (Harris, Graham, MacArthur, Reid &
Mason, 2011; Cislaru & Olive, 2018). Kellogg
(2008) explains that it takes at least two deca-
des to use writing as a tool to build knowledge,
during which the subject moves through three
stages. The first one is known as “knowledge-
telling” (Kellogg, 2008, p. 6); the second one
is the intermediate stage, in which the subject
seeks “knowledge-transforming” (Kellogg, 2008,
p. 6); the third one is the stage that mature wri-
ters would reach when they seek to benefit their
readers, which is why they pursue “knowledge
crafting” (Kellogg, 2008, p. 7). According to
Bereiter & Scardamalia (1986), generating the
content, creating and organizing a textual struc-
ture, formulating a high-level plan and goals,
quickly and efficiently implementing the me-
chanical aspects of language, and reviewing are
the five areas of writing competency that prove
to be the most difficult in learning and deve-
loping this complex task. These difficulties in

learning are evidenced at all levels of schooling,
from basic to postgraduate levels, and translate
into a deterioration in students’ attitudes toward
the task of writing.

Based on the identification of this generalized
issue, a wide number of teaching strategies have
been formulated. For this study; it is relevant to
understand the developed interventions based
on the approach to the process. One of the lines
that have made the most progress in this regard
is the one on teaching strategies (Harris et al.,
2011; Malpique, Veiga, & Frison, 2017), focu-
sed on integrating self-regulation and writing
in intervention programs; scientific evidence
has demonstrated that teaching strategies have
achieved a significant impact on the writing
students’ performance at different schooling
levels. Four meta-analyses aimed at identifying
and clarifying the evidence from studies on tea-
ching writing indicate that interventions asso-
ciated with teaching strategies are characterized
by containing resources and/or procedures, such
as teaching writing planning, reviewing, and
editing strategies; setting clear and specific goals
about what is being sought; engaging students
in pre-writing activities; presenting writing mo-
dels; providing tools for students to monitor
their own writing and writing behavior; and fi-
nally, providing enough time (Graham & Perin,
2007; Koster, Tribushinina, De Jong & van den
Bergh, 2015; Rogers & Graham, 2008).

Within the framework of interventions on tea-
ching strategies, self-regulation emerges as an
essential component. Self-regulation of writing
is understood as a set of processes, at the cog-
nitive, emotional-motivational, contextual, and
behavioral levels, that the writer uses to achieve
the set objectives and improve their writing skills
(Zimmerman & Risemberg, 1997). Specifically,
self-regulation of writing is evidenced in three
phases: a) forethought, in which the subject sets
clear goals, prepares a plan consistent with the



goals, and anticipates and chooses the strategies
needed to carry out the task; b) implementation,
in which they carry out an exercise of constant
monitoring and systematically observes the de-
velopment of the text as a function of the goal;
and c) evaluation, in which they judge and ve-
rify how close, or how far, their text is from the
initial goals, and finally, takes concrete actions
regarding the process, if applicable. Implicit in
this interest in training in self-regulation is the
understanding that it plays an essential role in
writing for several reasons. First, it has been pro-
ven that the most skilled writers are more self-
regulated than those who are inexperienced.
Second, there is a directly proportional rela-
tionship between the development of a writer’s
self-regulating skills and their level of writing
expertise. Third, the development of self-regula-
ting skills increases with age and training, which
is reflected in increased writing performance
(Budde, Glaser & Brunstein, 2012 in Torrance
et al., 2012; Graham, 2006; Palermo & Thom-
son, 2018).

The tool and its theoretical
basis

The scaffolding, in its broadest sense, refers to
the guide or aid a trained individual can pro-
vide to another, so they reach a potential level
of learning (Wood, Bruner & Ross, 1976). A
direct metaphor is established with the scaf-
folding, given the needed but temporary nature
of the aid or support; this concept has taken
on a particularly important meaning in virtual
educational environments, thus consolidating
a whole line of research focused on the design
and validation of this type of tool (Hederich,
Camargo & Lépez, 2015; Hederich, Camar-
go & Lépez, 2018). From a virtual education
approach, the term scaffolding refers to tech-
nological tools designed so the student reaches
a learning goal that they would not achieve on
their own. When designing a virtual scaffolding,

students are expected to successfully reach
learning achievements and be prepared to work
autonomously in these education environments
(Hederich, Carmargo & Lépez, 2015; Lachner,
Burkhart & Niickles, 2017).

In the course proposed in this study, the scaf-
folding serves the function of modeling and
making explicit the complete writing self-regu-
lation process, for which modules of questions
with a reflective role are developed, distributed
thus: 1) the forethought phase, in which the
student has the opportunity of structuring and
organizing the task’s environment, planning the
required time, choosing the cognitive strategies
and formulating expectations regarding scien-
tific article writing; 2) the performance phase,
in which the text writing is written and where
cognitive processes involved in this task are de-
ployed (planning, text generation, and editing),
whose training has proven to have considerable
effects on text quality (Limpo, Alves & Fidalgo,
2013) and 3) the reflection phase, which allows
the student to make a general balance of the
writing task, make judgments about their per-
formance and the process, and take actions re-
lated to such judgments.

Regarding metacognitive awareness, it is known
that it constitutes a key component in the execu-
tion of writing tasks and that, in addition, it op-
erates as a facilitator of self-regulation processes
since it allows the subject to transfer knowledge,
skills, and strategies from one learning situa-
tion to another (Azevedo & Witherspoon, 2009;
Schraw, 1998). Itis known thatlow levels of meta-
cognitive awareness are related to the absence of
adequate strategies to develop the writing task
(Kellogg, 1994; McCormick, 2003; Negretti,
2012). In the particular case of the course pre-
sented, the increase in metacognitive awareness
is developed through two actions: 1) providing
information to the student about the conditions
in which the course begins and 2) of the so-called
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metacognitive activators, corresponding to messag-
es that are displayed to the student, in the form
of recommendations or reflective questions,
through pop-up windows on the platform.

The course design presented here is based on the
idea that writing should be taught as a process,
notas a product, which requires training students
in the use of cognitive and metacognitive strate-
gies. In this regard, scientific evidence has demon-
strated that strategy teaching has had a significant
impact on the writing performance of students at
different levels of education (Harris et al., 2011).

Within the framework of strategy teaching interven-
tions, writing self-regulation appears as an essential
component. Writing self-regulation is understood as
a set of processes, at the cognitive, affective-motiva-
tional, contextual, and behavioral levels, employed
and managed by the writer to achieve stated objec-
tives and improve their writing skills (Zimmerman &
Risemberg, 1997). Training self-regulation as a strat-
egy is justified by the idea that it plays an essential role
in writing insofar as there is a directly proportional
relationship between the development of the writer’s
self-regulated skills and their level of expertise in writ-
ing (Burnham, 1994; Lamb, 1997; Zimmerman &
Risemberg, 1997).

Specifically, writing self-regulation is evidenced
in three phases: 1) forethought, in which the
subject sets clear goals, elaborates a coherent
plan with the goals and anticipates and chooses
strategies necessary to carry out the task; 2) per-
formance, in which they perform an exercise of
constant monitoring and systematically observe
the development of the text as a function of the
goal; and 3) evaluation, in which they judge
and verify how close, or how far, their text is
to the initial goals and finally, take concrete ac-
tions regarding the process, if required (Zim-
merman & Risemberg, 1997).

Summarizing, studies have concluded that in-
terventions reporting an important effect on the
development of writing skills are associated with
training in strategies and are characterized by fa-
voring aspects associated with writing planning,
reviewing and editing process teaching, train-
ing in the formulation of well-defined goals and
purposes, involving students in reflection exer-
cises and, in general, by trying to increase meta-
cognitive awareness. Hence, the purpose of the
course, as a teaching tool, is to model the process
of self-regulation and, at the same time, to favor
an increase in the writer’s metacognitive aware-
ness during the writing task.

Detailed presentation of the tool

The course presented is managed through a vir-
tual learning environment programmed into
the Moodle learning management system. The
essential purpose of the environment is to in-
crease the academic-text writing self-regulating
ability in university students, which is why it
seeks to promote the interaction of the pro-
cesses key agents: a) the student, as an active
participant, autonomous and committed to his
own education process as a writer and b) the
teacher, who has the role of assisting and guid-
ing the student in the process the virtual envi-
ronment proposes and of guiding the writing
through activities of planning, writing and ed-
iting the text; in this sense, the teacher acts as a
tutor, insofar as he guides the processes, and as a
model, insofar as he presents himself as a writer.

In general terms, the course proposes an exer-
cise in which the student will write a scientific
article in approximately 12 weeks. We hypothe-
size that students will train themselves in the self-
regulating writing process and increase their
metacognitive awareness through the resources
available within their reach during this time.



In that regard, although the main purpose of
the course is not to teach how to write scientific
texts, self-regulation training should produce a
positive effect on the quality of the texts.

Figure 1. Virtual learning environment design

Self-regulated Writing | ------ Metacognitve awarness
Scaffolding Increasing
i For[e)ltqr;(;gght Assessment
: !
Performance
= phase Report and
2 recommendations
5 Planning for students
= Writing
Editing L
v Metacognitive
N Self-reflection activator
phase

Source: authors

To achieve its objectives, the virtual environ-
ment has two fundamental elements whose
effect is examined separately and combined; the
first one is the Self-regulated Writing Scaffolding
(SWS), and the second corresponds to the strate-
gies to increase metacognitive awareness (IMA) (fi-
gure 1). The SWS is organized in units that lead
the student, step by step, through the three pha-
ses of the self-regulation process: forethought,
performance, and reflection, acting as a modeler
of the process. In each phase, a series of resour-
ces are provided, allowing the student to think
about the writing task, organize a plan, execute
it, exercise control over it, and evaluate himself.

On the other hand, strategies for IMA are im-
plemented through two resources: 1) the re-
port, to the students themselves, of their initial
conditions as writers and 2) the metacognitive ac-
tivators, corresponding to messages in the form
of recommendations or reflective questions
that are presented through pop-up windows.
In general, these strategies have the objective
to offer information of a metacognitive nature,

intended to encourage the student to reflect on
the task progress as a function of the goal they
have set. It is different from the scaffolding since
it does not model any process; it only intends to
make suggestions, recommendations and pro-
mote reflection.

The structure of the course is explained in
detail below. The SWS is presented first, de-
scribing how the phases of forethought, per-
formance, and reflection work. Then, the IMA
strategies are explained and how the two strat-
egies are connected.

Strategy 1: Self-regulating
writing scaffolding

In general terms, the SWS works as a writing
self-regulation modeler, and it aims to guide the
student in the construction of academic texts
based on training in virtual environments. It
is important to note that the SWS’s objective
is not to teach writing, even though we expect
that by modeling the self-regulation process
and teaching the writer to self-regulate, they
will significantly improve their writing skills.
The following diagram summarizes the pro-
posed interaction between behavior self-regula-
tion, and writing cognitive processes.

Figure 2. SWS model

Self-regulated Writing Scaffolding

Forethought Performance |, | Self-reflection
phase ] phase phase
(writing)
Task analysis Self-judgment
o Goal setting o Self-evaluation
o Strategies oCausal
o Selection Planning — Writing — Editing attribution
.
Sources of Self-reaction
motivation
o Self-efficacy
o Qutcome
o Task valuing
oGoal
o Qrientation
1 1 i)

Source: authors
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Just as outlined in the scheme, the SWS is or-
ganized in three main phases: forethought, per-
formance, and reflection, based on the proposal
of the c¢yclical model of self-regulation processes
and sources of motivation by Zimmerman and
Campillo (2003) and on the proposal devel-
oped by Hederich, Camargo and Lépez (2015),
which consisted of the design of AMADIS
(Distance Self-Regulating Metacognitive Scaf-
folding) !, whose principles share the cyclical
explanation of self-regulation based on three
phases, which the authors named preparation,
performance, and reflection.

In the SWS, each phase has tools for the stu-
dent to reach the objectives of the self-regula-
tion process. As it can be observed, the three
phases are related and establish a cyclical pro-
cess. It begins with forethought, which leads to
performance once completed. In this second
phase are the cognitive writing processes (plan-
ning, text generation, and editing) proposed
by Hayes and Flower (1981, 1983) and Hayes
(1996); in other words, there is where text pro-
duction occurs. Finally, the reflection phase
allows the student to evaluate their behavior
and the results of their work. It may lead them
to readjust either specific elements of the text,
for which they will return to the performance
phase, or its structural elements, in which case
they will return to the forethought phase. The
operation of each phase is described below.

Forethought phase

In this phase, the writer analyses the task, and
based on the formulation of a goal, chooses
strategies that will allow him to reach it. The

1  AMADIS is a part of the products of the research project
“Learning self-regulation in web environments,” develo-
ped by the Cognitive Styles research team and funded by

Universidad Pedagégica Nacional and Colciencias.

writer can manage the resources related to mo-
tivation: their self-efficacy, their expectations
about the results, the value they assign to the
task, and their orientation toward the goal.

Forethought develops in three dimensions: the
environment, the individual, and the expecta-
tions. The essential purpose is preparing for self-
regulating behavior in the writing process, and
it is materialized through questionnaires that
propose a series of questions aimed at creating
an opportunity to reflect on and analyze the task
explicitly. In the environment dimension, the
writer is instructed to structure the environment
of the task in terms of location, technological
equipment, and resources, company, noise level,
lighting, and support resources, which help them
organize themselves to begin the task; these stra-
tegic choices are permanently adjusted according
to the impact they have on the development of
the writing task. The objective of guiding the stu-
dent to structure the environment is to make this
process explicit to them.

In the personal dimension, the writer is instruct-
ed to plan the time they will invest in the task,
in terms of weekly hours and total text pro-
duction time, and to adjust the goals. Leading
the student to think about the use of cognitive
strategies such as those proposed in this dimen-
sion (planning and time management, goal
setting, self-evaluation standards, and organiza-
tion of the text to be written) aims to develop
self-regulation of the effectiveness as writers.

The objective of the expectations dimension is so
that the writer reflects on the perceived difficul-
ty of the task. In that same direction, they are
led to examine their perception of efficacy, their
degree of motivation, and their interests and
needs. We expect that by promoting a reflec-
tion on these aspects in the students, they will
be able to identify to what extent they will have



to adjust their expectations to obtain a better
achievement and reach the set goal.

Performance phase

The performance phase is designed so that the
writer completes the task of producing the
text. This phase directly corresponds to cogni-
tive writing processes (Hayes & Flower, 1986;
Hayes, 1996), which is why it is proposed that
the student executes the planning, writing, and
editing of their text. To this end, the phase is
divided into three stages corresponding to each
of these processes.

Planning stage

The objective of this stage is for the student to
search, gather, and present ideas about what
they will write and consider the audience and
purpose of their text. This stage is organized
into three parts. The first consists of general
planning of the article, the second is planning
of each section of the article, and the third is
monitoring the process.

Three basic inputs are provided in the general
planning of the article: a) recommendations
about different ways to prepare a writing plan;
b) a model of a published scientific article out-
line; and ¢) a model writing plan. In addition,
at this stage, the student is encouraged to pro-
pose a general objective of the text, formulate
the main thesis, and determine what type of au-
dience they will target.

Once the student has completed this stage, they
can move on to plan each section of the scientific
article (introduction, methodology, results, and
discussion). To develop this task, they are remin-
ded of the importance of revisiting the ideas pro-
posed in general planning and to move forward
toward the details of each of those sections.

The planning of each one of the units has five
elements:

1. An introduction to the subject of scientific
articles.

2. Text models: a text written by the teacher
during the course.

W

. Text editor for writing the plan.

N

. Forum section.

5. Resources. They correspond to support ma-
terials that constitute an important tool to
grade the writing process, specifically of aca-
demic texts such as scientific articles.

Lastly, monitoring serves to control task progress
and compliance with what was established in
the forethought phase. To this end, three simple
questionnaires that revisit essential aspects from
the forethought phase are presented. The first one
has the objective of evaluating if it is necessary to
adjust the planning of time and initial goal; the
second one, of examining if the perception of the
difficulty of the task, the efficacy, of the motiva-
tion or the interests has changed; the third one
seeks to evaluate the student’s perception on the
article’s progress. According to the answers given
in this section, the student will be able to move
forward to the writing stage or return to the fo-
rethought phase to adjust their goals.

Writing stage

At this stage, the student shapes the written
document based on the ideas generated during
planning to present a full version of the text.
To this end, resources related to the aspects
that must be considered when writing a scien-
tific article are made available. In addition, the
section has resources such as the tutor’s writ-
ing model, in which the teacher exemplifies
the writing process exercise; the text editor, in
which the draft of the document is available
and on which they will continue to write; and

Effects of a self-regulating writing course on academic text production in a PhD and Master sample
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finally, a discussion forum, in which each stu-
dent’s progress is presented and discussed by the
participants.

When there is a complete version of the article,
scaffolding leads the student to monitor again,
which has the same function as in the previous
section: to control the progress of the task and
the fulfillment of what was established in the
immediately preceding phase. When answering
all the questions, the option of moving forward
to the editing stage or returning to the writing
stage is offered as required.

This stage has a writing workshop, a tool of-
fered by Moodle for the collection, review, and
peer review of student work. In this workshop,
students upload their writings to the platform,
which are then randomly assigned by the sys-
tem for peer evaluation. Once the student par-
ticipates in the workshop, presents their article,
and peer-evaluate others, they move forward to
the editing stage.

Editing stage

Editing is fundamental to the writing process
since it allows evaluating both the process and
the final product. This stage allows detecting
and correcting errors and making changes and
adjustments to the text. To do so, the student
assesses the written documents problems and
seeks solutions to improve them.

First, the evaluations the peers made on the sci-
entific article in the writing workshop are ana-
lyzed. At the same time, the writer carries out
a self-evaluation process presented through a
survey organized in four dimensions: 1) knowl-
edge depth and breadth, 2) quality of thought,
3) quality of communication, and 4) references
and format; this review, based on peer feedback

and self-evaluation, leads the student to make
the necessary adjustments to their text and
present a new version of it.

Reflection phase

Once the student completes their participation
in the second writing workshop, they move onto
the reflection phase. In this phase, the results ob-
tained in the task are evaluated by comparing
them to the goal that had been formulated at the
beginning of the course. At this point in the cour-
se, the student is expected to have a broad view
of the process and to be able to make judgments
regarding their performance, the achievements
reached, and the deficiencies or weaknesses to
overcome (Zimmerman, 2011).

The reflection phase completes by answering two
questionnaires. The first one is oriented toward
the dimension of the environment. It seeks to as-
sess the relevance of the environment in which
writers worked, the company, the use of the tutor
aid, and any additional resources. The second co-
rresponds to the personal dimension, which eva-
luates the efficacy of the forethought of time and
goals, specifically, the fulfillment of the initial
plan, the adjustment of objectives during the pro-
cess, the plan usefulness, and the review processes.

Strategy 2: Increasing
metacognitive awareness

The IMA corresponds to the second strategy used
in the virtual learning environment to teach self-
regulating during writing. This strategy is execu-
ted through two specific actions: 1) the student
is informed about the use of their own resou-
rces and how they perform cognitive processes
during the writing, and 2) recommendations
on how to improve or grade the development
of writing through short messages are offered,



expressed in reflexive questions or suggestions.
The way each of these actions works is explained
in detail below.

Inform the student about the
use of their own resources

The first task that the student develops when
logging into the platform is the diagnostic as-
sessment, whose objective is to characterize the
participant in two aspects: competencies in aca-
demic writing and levels of writing self-regula-
tion. To that end, two instruments are available:
1) Writing Test and 2) Writing Self-regulation
Questionnaire (WSQ).

Writing test

This test is designed to examine proficiency in
academic text writing. This test is applied online
and consists of writing an academic text based
on a previous reading. The task is designed in
the Moodle platform, which allows controlling
the time limit (60 minutes).

Writing Self-regulation
Questionnaire (WSQ)

The second instrument is the Writing Self-Regu-
lation Questionnaire (WSQ). Itseeks to establish
the students’ perception of their self-regulation
in the development of writing tasks in the plan-
ning, writing, and reviewing phases, as well as
their levels of motivation and self-efficacy. This
test is applied online and assessed on a 6-point
Likert scale. At the end of the questionnaire, the
system prepares and delivers the result for each
dimension to the student through a report that is
displayed on the screen. With this report, we ex-
pect to increase the participant’s metacognitive

awareness on how they perceive their planning,
writing, and reviewing processes and on their le-
vels of motivation and self-efficacy.

Recommendations to grade the
writing

The second action of the IMA strategy is ma-
terialized with the presentation of periodic
messages in the platform, named metacognitive
activators. The course has a total of 42 messages,
which appear throughout all the units, accord-
ing to the type of task or information pre-
sented. The 42 messages are categorized based
on two general components of metacognitive
awareness: cognition knowledge and cognition
regulation; each of them comprises a group of
sub-processes and skills (Schraw & Dennison,
1994). Table 1 presents some examples of ac-
tivators located in their corresponding compo-
nent and sub-process.

Table 1. Examples of metacognitive activators
by component and subprocess

Sub-processes
and skills

Examples of metacognitive

Components activators

Constantly ask yourself how

much you understand of the

content of the course and the
nature of the task.

Declarative
knowledge

When you decide to use a
specific strategy, keep in
mind that you have a specific
purpose with that strategy.
Do not choose it if you are
unclear about what you are
going to use it for. Does your
current strategy facilitate the
scope of your purpose?

Do not forget that the
strategies you use vary
according to the situation, so
clearly recognize the learning
situation before choosing the
strategy to solve the task.

Procedural
Cognition knowledge

Knowledge

Conditional
knowledge
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Components Sub-processes Examples of metacognitive

and skills activators
Think carefully about what
Coanition you really need to complete
gnrtie Plan this task effectively (consider
Regulation

information, resources,
environment, time, etc.).

Have you found information

anJs;mea;:EQt that you think is relevant to
gen your task? (Check yes or no),
strategies Lo
stop and review it carefully.
So far, how close are you to
o achieving the goal you set at
Monitoring the beginning of the course?
(Very close/ far).
Have you noticed that
something is getting harder
Debugging in solving the task? (Check
Strategies yes or no), consider the
possibility of changing
strategy.
Review what you did in the
Evaluation course and summarize what

you learned.

Source: authors

Metacognitive activators appear as tooltips, also
called pop-up descriptions. The main purpose
of this tool is to make the student aware of how
they are carrying out the written production
task and give them recommendations to grade
the process. In general, these messages are ex-
pected to promote the development of a higher
level of awareness and focus their attention more
on completing the task.

Methodology
Study Design

To validate the tool, a study with an experimen-
tal design was proposed. Its objective was to
compare the effects of the virtual learning envi-
ronment according to four possible conditions.
The course has two specific strategies: self-reg-
ulating writing scaffolding (SWS) and differ-

ent tools to increase metacognitive awareness

(IMA). The effects of these strategies were ob-
served separately and combined.

In formal terms, it was a study with a random
sample that followed a 2x2 factorial design, in
which the condition of having been exposed
to the SWS (yes/no) and that of having been
exposed to the IMA strategy (yes/no) is varied.
This combination generates four groups. The
following diagram explains the design better:

Table 2. Factorial Design

IMA
Yes No
SWS
Yes  Scaffolding+activators Scaffolding
No Activators Control

Source: authors

For all groups, self-regulating writing and perfor-
mance in writing pre-test and post-test were applied.

Participants

Forty-six (46) students participated in the study;
25 (54.3%) were enrolled in the Master of Tech-
nology program, 13 (28.2%) in the Master of
Education program, and 8 (17.3%) in a Ph.D.
in Education program, all from a public univer-
sity in Bogotd, Colombia. The age of the par-
ticipants ranged between 24 and 60 years old
(mean = 39.8, S. D= 11.77).

The 46 participants were randomly distributed
into four groups. Each group had 11 students,
except for the scaffolding group, which had 13
participants. All the participants were informed
of the purpose of the study and gave their con-
sent to be part of the sample. Table 2 describes
the distribution of the sample in the four groups
formed for the experiment.



Table 3. Distribution of the sample in the
four groups according by program

Activator Presence

Total
no yes
Scaffolding N0 11(24%)  11(24%) 22 (48%)
Presence  yes 13 (28%)  11(24%) 24 (52%)
Total 24 (52%) 22 (48%) 46 (100%)

Source: authors
Instruments
Writing Pre-test

The writing pre-test measure used was the test
designed as part of the assessment tools, whose
data, in this case, were analyzed as a covariable
of the writing performance dependent variable.

The test groups the results into five broad
categories:

* Pragmatic structure

* Preparation and support

e Textual structure

¢ Grammatical structure and
* Formal aspects

All the texts the participants produced were eval-
uated by two judges who are academic writing
experts. To evaluate the agreement between
judges, the correlations of the evaluations were
examined, and, in general, they reported very
high relationships. In the category of pragmatic
structure, the correlation was .985 (p<.001),
the categories preparation and support, textual
structure, and grammatical structure obtained a
value 7=.984 (p<.001), and formal aspects had a
value 7=.977 (p<.001). The correlation between
the evaluations of the two judges for the total
test was 7=.991 (p<.001).

For experimental purposes, the groups that
received IMA strategies (activator group and
combined group) were informed of their results

in the writing test and self-regulation question-
naire before beginning the course. Although
the test was applied in the other two groups,
students were not told their results.

Writing Post-test

The final writing test consisted of a literature
review scientific article on a subject. The rubric
designed for the writing pre-test was adjusted to
evaluate the articles. The adjustments were made
as a function of the type of text that, in this case,
is explanatory. In that order of ideas, the five ca-
tegories of the first rubric (pragmatic structu-
re, preparation and support, textual structure,
grammatical structure, and formal aspects) were
kept, but the indicators (15) were adjusted, so
they fulfilled the function of describing an ex-
planatory text. Each indicator was scored on a
scale from 1 to 10.

The adjusted rubric was examined by two ex-
perts in language sciences who made recom-
mendations that were received to make the
necessary corrections. On this occasion, all final
writing tests were evaluated by two judges who
had also evaluated the pre-test. The correlations
of the evaluations of both judges were very
high and significant in all cases. In pragmatic
structure, the correlation was .973 (p<.001); in
preparation and support, it was .959 (p<.001);
in textual structure, it was .980 (p<.001); and in
grammatical structure and formal aspects, the r
value was .957 (p<.001). The correlation for the
total test was .971 (p<.001).

Writing Self-regulation Questionnaire-
wsQ

WSQ was used as a measure of perception about
self-regulating writing skills. This instrument is
comprised of 56 statements evaluated through
a 6-point Likert scale, where (1) corresponds to

completely disagree and (6) to completely agree.
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The statements corresponded to actions related
to writing planning, writing, review processes,
and emotional factors, such as the perception of
motivation and the sense of self-efficacy regar-

ding this task.

In terms of the instrument’s reliability, the re-
sults of the questionnaire as a whole indicate that
it is reliable at a very high level (0=.918). Table
3 presents the value of Cronbach’s alpha for each

category in the application of the instrument.

Tabla 4. WSQ Reliability

Category A
Planning .580
Writing .843
Review .639
Motivation .856
Self-efficacy .861

Source: authors
Procedure

The participants were randomly assigned into
the four groups of the experiment. In every
case, the WSQ pre-test and the writing test
were applied. Once the initial test section was
passed, access to the course contents was given
in the corresponding condition.

All the groups received information on the plat-
form about the characteristics of the scientific
articles. After that, the three groups where an ex-
perimental condition operated accessed specific
versions of the course, according to their condi-
tion. The course lasted 12 weeks, during which
each participant accessed the corresponding
course to develop the proposed units and tasks.

At the end of the intervention, each participant
answered a self-evaluation survey and received
feedback on the work carried out, both from
their peers and from the tutor. As post-test

measures, the review article was used as a mea-
sure of writing performance and the WSQ as a
measure of perception of writing self-regulation.

Statistical analysis of the data was carried out
using the Statistical Package for Social Science
(SPSS) software version 21.0. Statistical tests
included the Kruskal-Wallis test, Wilcoxon Test

and parametric correlations (Pearson’s 7).
Ethical considerations

For this study, we followed ethical protocols
related to the voluntary participation of those
who were part of the experiment. They were all
informed of the objectives and scope of the re-
search, and they read and signed informed con-
sents for the use of the information obtained,
clarifying that they could withdraw from the
study at any time. Once the experimental phase
was completed, participants had access to all
versions of the course.

Results
Differences in Course Dedication

As part of the analysis of behaviors the proved to
be indicators of students’ self-regulation, the dif-
ferences between the groups were examined con-
cerning the total hours in the course, the total
number of logins into the platform, and global
retention rates. Table 5 shows the descriptive sta-
tistics of these variables for each one of the four
groups and the results of the tests of differences
between the groups (A Kruskal-Wallis Test).

Table 5. Means, standard error, and percentages
of indicators of course dedication

Time Online  Total Logins Retention
(hours) (number)
Groups M (SD) M (SD) %
Control 10.7 (1.2)  199.7 (32.3) 27%
Only Activatores 8.9 (7.5) 169.7 (96.2) 55%




Time Online  Total Logins

(hours) (number) Retention
Only Scaffolding 14.6 (13.1)  336.5 (164.7) 92%
Activators + o
Scaffolding 19.2 (5.0) 366.8 (193.8) 45%
c2(3) 6.38 7.85 10.92
p .094 .049 012

Source: authors

Just as it is shown, regarding total hours on the
platform, it was found that the groups with
the longest time on the platform and with the
highest number of logins were the groups with
activators + scaffolding and the group of only acti-
vators. According to the Kruskal-Wallis test, the
differences between the four groups are not sig-
nificant concerning the time online c2(3)=6.38
=.094, but they are significant in the number of
logins c2(3)=7.85 p=.049.

Regarding the course retention variable, defined

as the percentage of students who actually com-
pleted the course versus the total of those who

Tabla 6. Differences between writing pre-test and post-test

started it, the highest percentage of retention is
in the group with self-regulating scaffolding, in
which, of 13 enrolled, 12 remained until the end
(92%). At the other end, the control group obtai-
ned the lowest retention rates (27%). The groups
of only activators and scaffolding+activators show
an intermediate situation. The results indicate
significant differences in favor of the group that
worked only with the scaffolding c2(3)==10.92
p=.012.

Writing test

The differences in the ranges between the writing
pre-test and post-test compared to each condition
were examined through the Wilcoxon test (see
Table 6). The data show significant differences in
all dimensions for the group with only activators
and the group with only self-regulating scaffold-
ing. However, it should be noted that in all the
groups, there was an increase in participants’ aver-
age performance in all writing dimensions.

Control Activators Scaffolding Scaffolding+Activators

Pre- Post- Pre-test oSt Pretest St Pre-test Post-test

test test test test

M(SD) M(SD) Z M (SD) M(SD) V4 M (SD) M (SD) V4 M (SD) M (SD) YA
Pragmatic (11().2(3) (133.';) -1.06b (gf‘,) (114.68) -2.200° (123?'42) (115'73) -2.03b* (12?60) (134.'10) -53b
Preparation (gg) (14205) -1.34b (gg> (12445) -2.20b* (12156) (11568) -2.36b* (11100) (13342) -.44b
Textua (g:g) (14%3; -1.06b (gig) (125.'77) 2.2007 (132.5(]) (11%6) 21907 (111.53) (134.'21) -1.06b
Grammatical (:g) (13360) -1.34b (28) (11578) -2.20b* (12194) (10475) -1.89b* (11121) (12456) -1.06b
Formal (g:?) (143.'26) 1.06b (;g) (125.'34) 22007 (130.69) (116.210) 23707 (102.55) (125.'24) 1.60b
Total (41455) (gg:g) -1.06b (?é;) (796.;) 2.2007 (?2:5) (759.'74) 2.360" ;56%0) (E:g) -1.06b

*. The difference between ranges is significant because it is = 0 < 0.05

Source: authors
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In the pragmatic dimension, the highest mean of
the post-test was reached by the group with the
scaffolding (M=16.3; SD=2.42), followed by
the course with activators (M=14.9, §D=3.60).
In all the courses, it is possible to observe an
increase in the mean of the dimension in the
post-test; however, the Wilcoxon test analy-
ses only show appreciable levels of significance
for the group with activators (p=.028) and the
group with the scaffolding (p=.042).

Similar results were found in the preparation
dimension, in which the highest average in the
post-test was again obtained by the group with
the scaffolding, followed by the group with acti-
vators. It is possible to establish that the increase
in average student performance is statistically
significant for the course with the scaffolding
(p=.018) and to a lesser extent, but significant,
for the course with activators (p=.028).

In the textual dimension, the groups with the hig-
hest average are, again, the group with the scaffol-
dingand the group with activators. The Wilcoxon
test yielded results of significant differences in
both groups (p=.028).

The highest averages for the grammatical dimen-
sion were reached, again, in the course with acti-
vators. The groups with the scaffolding and with
scaffolding+activators reached similar averages,
while the control group obtained the lowest av-
erage. This dimension shows significant increas-
es in the average performance in the group with
activators (p=.028). While the test results for the
scaffolding group are not significant, presenting
them is worthwhile because of their proximity to
the accepted value (p=.058 > 0.05).

For the formal dimension, it was found that
the course with the scaffolding reached the

highest average performance; on the other hand,
the groups with activators and with activators +
scaffolding obtained exactly the same average.
Again, the control group obtained the lowest
results in comparison with the others. The dif-
ference between the most significant ranges is
observed in the scaffolding group (p=.018); in the
activator group, the difference significance value
is .028.

In general, when examining the total result of
the test, it is observed that the group with the
greatest increase in writing performance corres-
ponds to the course with the scaffolding. In addi-
tion, the Wilcoxon test analyses again indicate
significant levels of differences between the pre-
test and post-test ranges in the scaffolding course
(p=.018) and the course with activators (p=.028).
As it can be observed, one of the first conclu-
sions that can be reached with these data is that
the conditions that most definitely favored the
increase in students’ writing performance were
those in which the two strategies for teaching
writing  self-regulation were tested separately
and, specifically, it is the course with self-regula-
ting scaffolding (SWS) that is the most effective.
In this regard, it is striking that the course that
integrated both strategies did not end up favoring
as much as expected.

Perception of writing self-
regulation

The results of means and standard errors in and
pre-test and post-test are presented in table 6,
together with the results of tests of significance
of the differences between pre and post-test for
each group. The comparative analyses between
the WSQ pre-test and post-test means for each
of the experimental conditions show some diffe-
rences that should be considered.



Table 7. Differences between writing pre-test and post-test

Control Activators

Scaffolding Scaffolding+Activators

Pre-test Post-test Pre-test Post-test

Pre-test Post-test Pre-tes Post-test

M(SD) M(SD) Z M(SD) M(SD)

Z M(@SD) M(SD) Z M(SD) MSDT) Z

Motivation 4.3 (0.1) 4.8 (0.2) -1.633 4.6 (0.5) 5.1 (0.6) -2.226* 4.9 (0.5) 5.2 (0.5) -2.007* 4.5(0.8) 4.4 (1.2) -.405

Writing 3.7 (0.0) 4.4 (0.1) -1.633 4.4 (0.5) 5.0 (0.5) -2.207* 4.4 (0.5) 4.7 (0.5) -562 4.2(0.9) 4.2(1.0) -315
Planning 4.1 (0.5) 4.5(0.1) -1.069 4.1 (0.4) 4.1(0.8) -211 4.0(0.4) 42(0.7) -561 4.1(0.7) 4.1(0.8) -.105
ef?iilafl-cy 3.8(0.2) 4.1(0.3) -1.069 3.8(0.3) 3.9(0.6) -210 3.8(0.4) 4.0(0.6) -1.173 3.8(0.6) 3.8(0.6) .000
Review 3.8 (0.6) 3.7(0.0) .000c 3.7(0.5) 3.8(0.6) -271 3.7(0.2) 3.8(04) -625 35(0.5) 3.5(0.6) -.135

*. The difference between ranges is significant because it is p < 0.05

Source: authors

In the motivation scale, there was an increase in
the post-test mean, versus the pre-test in the con-
trol group, in the group with activators, and in
the group with the scaffolding; the differences in
the pre and post-test of the groups of activators +
scaffolding and control were not significant.

There are no significant differences in the mean
of the pre-testand the post-test in the self-efficacy
scale. Similar behavior is observed in the data of
the planning scale, where only a non-significant
slight increase in the post-test mean is observed
in the control group and in the review scale in
which the pre-test and post-test means are almost
the same in every group.

The writing scale presents statistically signifi-
cant differences between pre-test and post-test
for the group with activators (p=.027). There are
no significant differences in the control group,
the scaffolding group, and the combined group.

In general, it is possible to observe that there
is barely any effect of the different experimen-
tal conditions on the results of self-regulation
perception. Only in two dimensions, motiva-
tion and writing, the perception of self-regula-
tion increases, and it only occurs in the groups
that experienced the two strategies separately:
the group of only activarors and the group with

only scaffolding. In the other two groups, in
scaffolding + activators and in control, there are
no significant differences between the pre and
post-test in any of the self-regulation dimen-
sions considered.

Analysis of relationships
between variables

Finally, the correlations between the total hours
in the course, total logins, and the results of the
writing post-test were examined. Table 8 pres-
ents the associations between the variables.
Firstly, it was not possible to establish any signif-
icant association between the total hours in the
course and the dimensions of the writing post-
test. On the other hand, the total logins indica-
tor showed significantly high relationships with
the pragmatic dimension (7=.552; p=.004), with
the preparation dimension (7=.491; p=.013),
and with the total result of the post-test (r=.424;
»=.034). In conclusion, the more logins an in-
dividual made into the platform and interacted
with it, the more the development of writing
skills was positively affected.

Table 8. Bivariate correlations with post-test results

Total hours in

the course Total logins

Pragmatic Post-test .382 .552**
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Total hours in

the course Total logins
Preparation Post-test .325 491
Textual Post-test 343 .382
Grammatical Post-test 130 107
Formal Post-test 244 .348
Total Writing Post-test 320 424*

*01<p<,05 (2 Tails)
**: p<,01
Source: authors

Two aspects should be highlighted concerning
the results of the relationships between the vari-
ables of the course dedication and the results of
writing performances. Firstly, that all relation-
ships are positive, which means that the higher
the number of logins and the longer the writer
spent on the course, there is an increase in their
performance. Secondly, it is possible to observe
that the significant correlations are only present
in the total logins into the course, which leads us
to think that to improve writing performance,
it is more favorable to log in more for shorter
periods than fewer logins with very long dedica-
tion periods.

Discussion

Research into writing skills teaching, implemen-
ted through technological aids or computational
tools, has shown that these types of technolo-
gies represent an important aid for teachers by
providing valid and reliable grades and the pos-
sibility of giving feedback to students” works
(Allen, Jacovina, & McNamara, 2016; Lachner,
Burkhart & Niickles, 2017). However, one of
the main difficulties virtual education programs
face is the high dropout rate, a factor associated
with limitations in student’s levels of autonomy
and motivation, which undoubtedly leads to
academic failure.

Some of the main reasons that encourage stu-
dents to leave these virtual training programs are
associated with socio-emotional factors such as

the feeling of isolation they experience during
the time of interaction with the resource or plat-
form, which has a negative impact if the student
does not have enough independence and auto-
nomy to overcome those feelings and complete
the process (Chakor & Faddouli, 2016). Addi-
tionally, the tutor experiences a task overload by
having to assist a large group of students, which
impedes the response time versus all possible re-
quests (Dussarps, 2015).

In view of the difficulties described above, nume-
rous studies have demonstrated the effectiveness
of the use of scaffolding to favor the development
of self-regulating skills in virtual environments
(Azevedo, 2005; Azevedo & Cromley, 2004;
Graesser et al., 2007; Hederich, Lépez, & Ca-
margo, 2016). In the same line, the results of this
study provide important evidence regarding the
benefits that the use of self-regulating scaffolding
entails on several aspects of the education process.

In the first place, concerning dropout rates, it
was found that the conditions in which the two
strategies of self-regulation (scaffolding group and
activator group) were tested separately signifi-
cantly decreased the dropout percentage. Specif-
ically, the condition that most favored retention
was the self-regulating scaffolding course (92%
remained); this indicates that the step-by-step
modeling of the self-regulation process largely
serves the purpose of decreasing the student’s
feeling of isolation during their interaction with
the platform by providing a well-structured guide
and explicitly teaching text planning, writing, and
editing strategies. This result, added to the fact
that this same group showed the highest number of
hours logged into the course and the highest num-
ber of student logins, indicates that this strategy
presents important advantages in the development
of self-regulation.

A second aspect to consider concerning the

effects of the self-regulating scaffolding group on



factors associated with self-regulation is the in-
crease in motivation (self-reported) at the end
of the intervention. According to previous stu-
dies, the development of high levels of motiva-
tion toward writing is a very important result
of the implementation of this type of teaching
program (MacArthur & Graham, 2016). In
this sense, the present study confirms the data
from previous studies indicating that teaching
programs on writing incorporating strategies to
increase students’ motivation, such as the expli-
cit formulation of goals, self-evaluation, and the
explanation of the usefulness and functionality
of the task, produce better results both in wri-
ting and in motivation itself (Graham, Harris,
& Chambers, 2016).

Regarding achievements reached in writing
improvement, the scaffolding group (SWS) also
proves to be the most effective for this purpo-
se. According to Harris et al. (2011), modeling
is critical to developing effective self-regulating
education interventions since it allows demons-
trating how and when to use self-regulating
strategies throughout the writing process. The
results of evidence-based practices have demons-
trated that modeling specific actions, such as
choosing specific objectives for the writing task,
the formulation of a defined and explicit plan,
monitoring behaviors, self-evaluation, and self-
reinforcement, among others, are determinants
to reach higher levels of writing (Graham, Ha-
rris, & Chambers, 2016).

On the other hand, the group with meztacogni-
tive activators does not seem to have the same
potential in guaranteeing students remaining
in the course. In that sense, the presentation of
guiding messages, recommendations, and ad-
vice do not replace the explicit guidance in the
process and, therefore, does not diminish the
feeling of isolation experienced by the student.
However, this condition seems to have achieved
an increase in two self-regulating factors: the

motivation and perception that students who
remained obtained on their writing skills. In
this sense, the activator strategy fulfilled the ob-
jective of increasing metacognitive awareness in
these aspects of writing self-regulation. Among
students, the activators course generated a high-
er ability to judge their skills and the results of
their writing. According to the data, it was evi-
denced in the motivation increase and a better
self-assessment in the writing task.

Regarding the increase in the level of writing
performance, the group of metacognitive acti-
vators also showed favorable results in all the
dimensions examined. The presentation of
information associated with knowledge and
self-regulation cognition, components of me-
tacognitive awareness, influenced the ability to
manage writing processes and to address all the
elements required to write a quality text (control
over the content, relevance, organization, inte-
grity, grammar, spelling and punctuation, and
reference standards). This result is consistent
with previous studies demonstrating that pro-
viding metacognitive and strategic information
through messages and pop-up windows leads to
improved writing skills (Berthold, Niickles &
Renkl, 2007; Niickles, Hiibner, & Renkl, 2009).

In contrast to the good results in writing per-
formance exhibited in the courses that experi-
enced the self-regulating scaffolding (SWS) and
metacognitive activators separately, the course
that integrated both self-regulating strategies
did not make significant progress. As it was
possible to observe in the results section, the
combined group obtained an important dropout
rate (55%), evidenced poor progress in all of
the self-regulation scales, showed lower aver-
ages in the writing test versus the former two
groups, and the difference between their initial
state and their final achievement was not sig-
nificant. Faced with this low achievement pan-
orama, it seems that having too many stimuli
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present in the platform, expressed on activators
that appear permanently on the screen plus the
modeling offered by the self-regulating scaf-
folding, is not favorable for the development of

self-regulating skills.

In general, as previously indicated, students
who experimented with this course likely faced
an excess of information (activators) and de-
mands related to the increase in self-regulating
behaviors (scaffolding), causing a decrease in
motivation or interest to remain in the course
and move forward with the writing task. There-
fore, the over-stimulation to which they were
subject acted as a hindrance to successful com-
pletion in the platform.

An in-depth analysis of the poor results obtained
in the combined group, both in self-regulation
and in writing performance, leads to the conclu-
sion that the effect of the combination of the two
strategies is detrimental to the learning proces-
ses. The reason for the negative effect of the com-
bination is the cognitive overload experienced by
students exposed to three tasks simultaneously.
On the one hand, they have a task with high cog-
nitive demand, which requires the availability of
several mental resources for its execution: writing
(Kellogg, 1994; Kellogg, 2008; Olive & Piolat,
2005). On the other hand, scaffolding serves as
metacognitive support compelling them, to a
certain extent, to be aware of the monitoring,
control, and reflection processes necessary to be
successful. The scaffolding operation is not dis-
tracting; it is rather a process modeler. Finally,
the metacognitive activators fulfill a warning
function; they completely change the attention
focus, generating interference in the develop-
ment of the writing task itself.

From this overview of cognitive complexity,
subjecting an inexperienced writer to answer
an academic writing task and exposing them
to two stimuli with different purposes at the

same time (to increase metacognitive awareness
and to increase levels of self-regulation) causes
an overload in the attentional executive control
available in the working memory, reducing the
resources available for the successful fulfillment
of the goal; it is a result that is reflected in low
performance. Hence, it is possible to conclude
that the best path is to use the strategies sepa-
rately, as was the case of the activators group and

the scaffolding group (SWS).

This analysis points to the possibility of dividing
the components to which the students of the me-
tacognitive activators group were subject. As it is
possible to recall, this intervention had two dis-
tinct parts. In the first part, some questionnaires
are answered, and the system provides a report
with initial recommendations. In the second,
metacognitive activators appear with some regu-
larity, interrupting and changing the attention
focus. It is possible that by eliminating this last
action, which could have more of a distracting
potential, the application of the questionnaires
and the reading of the resulting report will achie-
ve an increase in awareness in addition to that
achieved by the use of the scaffolding. This ques-

tion will remain for our future research.

Concerning the control group, it was possible to
observe that it was always lagging behind the
results of the other groups in terms of writing
performance, and the difference between its ini-
tial condition and its final achievement did not
prove to be statistically significant.

Indications for future
developments

In general terms, the findings of this study
have both theoretical and educational impli-
cations concerning writing self-regulation and
its teaching and the possibilities for future de-
velopments. In the first place, a clearer and more
elaborate approach to a definition of writing



self-regulation that attempts to bring together
the differentiating and distinctive factors of the
processes involved was reached. In this order of
ideas, we propose, as a definition of writing self-
regulation, all the controlling and monitoring
actions autonomously, voluntarily, and delib-
erately carried out by the writer to manage and
coordinate the interaction between the plan,
text generation, and reviewing stages to achieve
the stated writing goals. Such actions involve not
only cognition but also an individual’s emotions
and behavior.

Secondly, concerning the implications of the tea-
ching of self-regulation and following the same
line of other research, the analyses of the pre-
sent study allow evidencing that modeling the
self-regulation process through the scaffolding
produces three main effects. On the one hand,
it offers a greater guarantee of remaining in the
course, reducing the generalized problem of on-
line courses of dropouts. On the other hand,
the levels of motivation regarding writing are
increased, a sign that the value students assign
to this task is high, despite the high cognitive
demands it represents (MacArthur & Graham,
2016; MacArthur, Philippakos, & Graham,
2016). Finally, there is an evident increase in
writing performance in all of the discursive di-
mensions, which ultimately validates the success
of the program.

In addition, it was possible to corroborate that
the two conditions of the program separately
favor the development of writing skills. Similar
to the results reported by Berthold et al. (2007)
and Niickles et al. (2009), this study evidenced
that the use of metacognitive activators is useful
when informing the student about their condi-
tions, recommending actions to grade their pro-
cess and providing information about different

strategies to manage the cognitive processes in-
volved in writing.

Finally, as indications for future developments,
the possibility of making the most sophisticated
version of the virtual learning environment, in-
cluding factors such as a more flexible self-regu-
lating scaffolding, is posited. In other words, it
is suggested that the student can navigate with
greater freedom in the course, without all the
restrictions that this first version of the tool im-
posed by presenting a fixed sequential structure.

On the other hand, based on acknowledg-
ing the usefulness of metacognitive activators
for writing performance, it seems important
to recommend that, in their interaction with
the self-regulating scaffolding, they be able to
be deactivated under the student’s choice, thus
reducing the “overstimulation” experienced by
the participants in this study.

Lastly, despite the advances made through this
study in the field of writing self-regulation, seve-
ral questions remain unsolved and deserve to be
addressed in future research. For example, what
measurement strategies or techniques, beyond
questionnaires, enable tracking writers’ self-
regulating actions operating in computational
environments? To what extent would techno-
logical developments allow providing feedback
on the writing process by intelligent tutors? Are
the self-regulating actions or behaviors learned
by the writers stable over time, and can they
be transferred to writing tasks with different
textual typologies? These questions and many
others remain to be explored in the future, and
their answers will determine the progress of de-
veloping more sophisticated tools and resources
for writers on training to successfully learn self-
regulating skills.
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