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Abstract The processes and perceptions of students’ self-regulated learning are not
easily measured. Thus, research has presented and suggested numerous ways in which
these processes and perceptions of self-regulated learning can be investigated and
assessed. Accordingly, this study aims to assess whether training in how to regulate
one’s learning is related to students’ growth patterns regarding their reported self-
regulated learning activity over time. This study also investigates whether this type of
training has an impact on students’ reflective ability and academic performance. To
reach these goals, we examined whether students’ use of a diary task - developed by
interviewing primary school students (n=43) and validated with exploratory (n=78)
and confirmatory (n=83) factor analysis - would capture change in students’ reported
self-regulated learning activity and reflective ability during training in how to regulate
one’s learning (students: n=100; diary task entries: n=1,000). Students’ academic
performance was assessed with an oral and vocabulary task. Results from multilevel
linear modeling revealed different growth rates of reported self-regulated learning
activity over time between students who experienced training and students who did
not. Furthermore, pre and posttest results revealed that the students who experienced
the training reported their reflections more autonomously and specifically in their
diary task and had better academic performance than students who did not. These
results demonstrate how the diary task captured change in students’ perceptions,
validating it as a monitoring tool. Lastly, implications for practitioners are discussed
and suggestions for future studies are proposed.
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Introduction

The regulation of learning is a fundamental requirement for the successful attainment of
knowledge and skills in academic contexts and moreover, in life-long learning. It implies
reflection, affect and action that are developed by learners in order to reach academic goals.
Thus, these goals are pursued by learners proactively through learning which is self-oriented
(Zimmerman 2000). In the self-regulation of learning, learners become actively involved in
self-awareness, self-motivation, and behavioral competence in order to develop the capacity to
construct and employ knowledge appropriately (Wolters et al. 2003). Ultimately, meaningful
learning depends greatly on the deliberate construction of knowledge and use of effective
learning strategies in any context (McNamara 2011). This study investigated whether training
in how to regulate one’s learning could somehow influence students’ growth patterns of their
reported self-regulated learning activity over time, their ability to reflect about their own
functioning in class, and their academic performance. We use the term regulation of learning,
as opposed to self-regulated learning when referring to training because students do not work
and regulate their learning alone (self-regulate) in a classroom environment, but in collabora-
tion with others (i.e. co- and shared regulation) (Järvelä and Hadwin 2013; Määttä et al. 2012).
Hence, in this study we use the term self-regulated learning when we refer to students’ reports
and reflections of their own functioning.

Zimmerman (2000) defined self-regulated learning as the degree with which learners
metacognitively, motivationally, and behaviorally manage their own learning process.
Particularly, learners are metacognitively aware and motivationally connected to how they
regulate their learning by actively adapting strategies to execute specific learning tasks.
Additionally, Zimmerman presented the process of regulating one’s own learning in three
cyclical self-regulatory phases. Specifically, the forethought phase, where learners set objec-
tives and plan before a task, the performance phase, where learners monitor and control their
performance while they execute the task, and the self-reflection phase, where learners react to
their own outcomes once the learning process is completed. As Zimmerman stated, these
phases may help clarify learners’ repeated efforts to learn in terms of quantitative and
qualitative differences (i.e., proactive vs. reactive self-regulators), such as when learning a
new language (see Zimmerman 2013). Zimmerman and Martinez-Pons (1986) found several
strategies for regulating learning that are associated with covert (i.e., goal setting and planning,
organizing and transforming, seeking information, and rehearsing and memorizing),
behavioral (i.e., keeping records and monitoring, reviewing records, and self-
evaluation), and environmental (i.e., environmental structuring, seeking social assis-
tance, self-consequences, and environmental structuring) forms of self-regulated learn-
ing. In the present study, students were taught these strategies in a sequence to help
them develop skills that would allow them to plan (forethought phase), monitor
(performance phase) and self-evaluate (reflection phase) their performance.

The literature regarding the regulation of learning in classroom contexts has suggested that
research should focus on how the processes involved in the regulation of learning are taught
(encompassing goal establishment, assessment of learner beliefs about learning and self-
evaluation), as well as on the precision with which learners report and register their use of
self-regulatory processes (e.g. Winne 2011; Zimmerman 2008). Bandura (2006) proposed how
learners’ behavior is conditioned by external aspects and by their beliefs about how they can
perform in specific domains. Thus, Bandura posited how it is also imperative that learners
learn to self-monitor and regulate their thoughts, emotions and actions. Accordingly, since
some studies have raised questions about existing instruments and their ability to capture self-
regulated learning processes and perceptions about those processes as they occur, research
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should focus on process studies using different tools, such as diary tasks (e.g. Azevedo and
Cromley 2004; Schmitz 2006; Schmitz et al. 2011).

Cleary (2011) suggested the use of microanalysis as a way to measure learners’ regulatory
beliefs and reactions as they engage in academic tasks. According to Cleary, self-regulated
learning is viewed by most scholars as dynamic and fluid, rather than static. Hence, micro-
analysis and the use of diary tasks for instance, are alternative approaches to standard scales,
which help interpret the regulation of learning as a global construct. Microanalysis refers to a
detailed form of measuring specific processes and behaviors as they occur “in real time across
authentic contexts” (Cleary 2011, p. 330). Moreover, self-regulated learning microanalysis
focuses primarily on the beliefs and processes involved in self-regulation which are often
covert. These beliefs and processes are examined through the use of structured assessment
tools that evaluate the cyclical phases of self-regulated learning “at strategic moments during a
specific activity” (Cleary 2011, p. 331). Diaries, for instance, are able to capture changes that
may occur in these processes and behaviors (Schmitz 2006). Cleary (2011) suggested impor-
tant aspects of contemporary microanalytic assessment protocols, such as individual adminis-
tration, the study of the three self-regulated learning phases proposed by Zimmerman (2000),
connecting these phases to the before, during and after moments of an event, context-specific
microanalytic questions, and lastly, recordings and coding of learners’ responses.

In this study, we introduced a diary task that could provide detailed information about
students’ awareness of their self-regulated learning activity and that could capture change in
students’ reflections about learning. As Boekaerts (2002) and Hofer (2005) stated, teachers
should have a realistic view of students’ beliefs and perceptions regarding learning when
planning learning activities. Moreover, in light of the rising learning demands of the 21st
century, students must engage proactively and strategically in their academic path. We argue
that students can begin working from early on in their academic career in order to contribute to
their life-long learning process efficaciously. The development and adaptation of motivation,
behavior and new competencies are increasingly important for students to flexibly and auton-
omously manage their learning. Hence, we also presented an example of training in how to
regulate one’s learning, as a potential guide for teachers when designing meaningful learning
environments through the adaptation of pedagogical practices to attend to their students’ needs.

Thus, we first examined students’ reported self-regulated learning activity (in the diary task)
over time, and assessed whether training in how to regulate one’s learning could be related to
their growth patterns. By reported self-regulated learning activity, and in accordance with
Zimmerman’s model of self-regulated learning (2000) and Bandura’s theory of Human
Agency (2006), wemean that students are self-regulators and once they have adopted intentions
and action plans, they build a course of action, motivate and regulate their execution (self-
regulated learning activity), connecting thought and action. Therefore, students in this study
reported their immediate self-reactions about their self-regulated learning activity in class.

Secondly, this study investigated whether the training in how to regulate one’s learning had
an impact on students’ reflective ability (i.e. reported intentions to learn, reported anticipations
of learning outcomes and reported self-examination). Specifically by reflective ability we
mean, and again considering Bandura (2006) and Zimmerman’s (2000) work, that students are
planners with a deliberate capacity to make choices and set goals, they are forethinkers who
anticipate outcomes of prospective actions, and self-examiners who have the metacognitive
capability to examine their own functioning by reflecting on their own efficacy, appropriate-
ness of thoughts and actions, as well as on the value of their own efforts.

Thirdly, this study investigated whether the training in how to regulate one’s learning had
an impact on students’ academic performance. We also discuss in this paper how this training
and using a diary task that follows contemporary microanalytic assessment protocol guidelines
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may be an important approach to measure students’ reported self-regulated learning activity
and reflective ability. Specifically, we proposed to answer the following questions:

Are there differences in growth rates of reported self-regulated learning activity over
time between students who experience training and students who do not?
Do students who experience training report their reflections more autonomously and
specifically in their diary task than students who do not?
Do students who experience training have better academic performance than students
who do not?

Children’s self-monitoring with diary tasks in domain-specific contexts

Self-monitoring is the ability learners have to pay attention to and closely observe their own
learning behavior at a meta-level in order to verify and/or adjust their management of learning
during present and future efforts to learn (Zimmerman 1989). Winne (2011) posited that
because metacognitive monitoring guides learners’ choices about learning, it is vital to
understand their perceptions of the learning context. What’s more, and in line with Klug
et al. (2011), monitoring is a high-order operation of self-regulated learning in the sense that it
provides learners with feedback regarding purposeful behavior and learning outcomes. Self-
monitoring can be fostered in children and other age groups through self-recording with the
use of standardized learning diary tasks, which in turn, trigger a positive reactivity effect,
leading to deep reflection about their own learning behavior and learning process and thus,
directing them towards better academic performance (Schmitz and Wiese 2006). Current
research has proposed that children aged 8 to 10 have the capacity to regulate their learning,
while using metacognitive processes consistently and maturely (e.g. Bares 2011). What’s
more, the literature has also suggested that children in this age group are also capable of
making accurate and differential judgments regarding their self-regulation competencies when
the evaluation method is appropriate for their age (Rizzo et al. 2010).

Recent studies have revealed how learning diary tasks stimulate learners to reflect on,
inquire about and gain awareness of their learning experiences (Alterio 2004; Gbabremani-
Gbajar and Mirbosseini 2005; Simard 2004). Additional evidence has shown that the act of
registering experiences in a learning diary task can capture occurrences and reveal feelings and
thoughts during the process (Boud 2001). What’s more, empirical findings have demonstrated
that learning diary tasks are effective cognitive tools and/or learning methods that provide
learners with important insights into how they perceive their learning experiences and can
ultimately help them reflect on new acquired information (Hiemstra 2001; Kaur 2003). Further
studies have sought to understand how learning diary tasks can be effective with children (4th
grade) along with interventions in how to regulate learning, providing thus a better develop-
ment of self-regulated learning processes and improved academic performance (Otto 2007;
Stoeger and Ziegler 2010).

Some authors have highlighted how interventions in regulating learning as a process can be
appropriate for different age groups (Klug et al. 2011) and for elementary school children in
particular (Glaser and Brunstein 2007). Schmitz and Perels (2011) for instance, investigated
the effect of an intervention in self-regulated learning on 8th grade students who filled in diary
tasks for a period of 49 days during math homework activities. Through trend analysis, the
authors found that there was a highly significant positive linear trend in favor of the group that
received the training. Also, through pre-posttest measures, the authors found an increased self-
regulation in the students that experienced guidance in how to regulate learning.
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In view of these studies, and in an attempt to answer our questions about the effects of
training in how to regulate one’s learning on how students report their self-regulated learning
activity in their diary task, we present our first hypothesis. Hence, we hypothesize that:

H1: There are different growth rates of reported self-regulated learning activity over time
between students who experience training and students who do not.

Stoeger and Ziegler (2008) conducted a 5-week intervention study where 4th grade teachers
gave their students training in how to regulate learning in math classes. With the data from the
diary tasks and other pre and posttest instruments such as questionnaires, the authors found
that students who experienced the training revealed a greater increase in effort, task interest,
learning-goal orientation, and perceptions of self-efficacy, than the students in the control-
group. In a later study, the same authors (Stoeger and Ziegler 2011) found similar results with
the implementation of a training module on how to regulate one’s learning on 4th grade
students studying math for 6 weeks. Through hierarchical linear modeling analyses, the
authors found that students who experienced training in self-regulated learning with the use
of learning diary tasks, displayed a greater level of learning-goal orientation, task interest,
effort and perceptions of self-efficacy, than learners who did not. Hence, training in how to
regulate one’s learning was successful and was recommended for learners as young as those in
elementary school.

Perels et al. (2007) analyzed self-regulation from a process perspective and studied the
impact an intervention program had on the development of self-regulation with data gathered
from 8th grade students’ diary tasks. The authors found an impact of the training regarding
planning, resource use, learning environment structuring and distraction management through
time series analysis, as well as significant trends for starting to learn at a planned time, self-
monitoring, and self-reflection with trend analyses.

We believe that through the type of impact that Perels and her colleagues (2007) found,
students’ intentions to learn, expectations of learning outcomes and self-examinations/reflec-
tions about past experiences may also be affected. Thus, we expect that training in how to
regulate one’s learning affects how students report their reflections as strategic and autono-
mous agents. Accordingly, we assume that:

H2: Students who experience training report their reflections more autonomously and
specifically in their diary task than students who do not.

Still regarding self-regulation aspects, but also focusing on academic performance, Perels
et al. (2009) worked with 6th grade students using diary tasks as well, and investigated
whether training in how to regulate one’s learning could influence students’ capacity to self-
regulate and to achieve better academic performance in math. By means of analyses of
variance with time as a repeated measurement factor and analyses of covariances, the authors
found that there were significant interactions between time and group for most of the
self-regulated learning variables in favor of the group that had training. Essentially,
this study demonstrated that training in how to regulate one’s learning could support
self-regulation competencies and math achievement, thus revealing higher scores for
the experimental group.

Glogger et al. (2012) analyzed whether the quantity and quality of learning strategies
measured by diary tasks could predict learning outcomes and whether different effective
combinations of strategies could be identified. With the responses of 9th grade students in
math and biology classes for a period of 6 weeks, the authors found through hierarchical linear
modeling that the quality and quantity of cognitive strategies predicted learning outcomes. The
authors also found through cluster analysis that learners who combined cognitive and meta
cognitive strategies were more successful. Overall, the authors concluded that using diary tasks
was a useful way of assessing self-regulated learning strategies.
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Otto (2007) worked with 4th grade students and investigated a 5-week intervention
program which aimed to promote the regulation of learning in mathematical problem solving.
Students were divided into five groups, namely, a simultaneous student, parent and teacher
training group, a simultaneous student and instructor training group, a simultaneous parent and
teacher training group, a teacher training group and a non-training control group. Through
longitudinal (pretest, posttest, stability measurement) and procedural data (trend analysis of
standardized learning diary tasks), the author found significant positive effects regarding self-
regulated learning strategies and performance in math, mostly in regards to the group of
students who had direct self-regulated learning training and used the diary tasks.

In the present study, students participated with diary tasks and had training on how to
regulate one’s learning in English as a foreign language (EFL) class. Learning a foreign
language implies learning a language other than the learner’s first language, the language of
instruction or a second language, which is the language of instruction for learners with a
minority background (European Commission 2013). Oxford (2003) indicates how learning a
foreign language efficiently is in part determined by learners’ learning styles and strategies.
Furthermore, language learning strategies that are chosen intentionally, function as a means for
conscious regulation of learning. Hence, being aware of how to learn a language more
efficiently by practicing goal-setting, self-monitoring and self-evaluation can lead to autono-
mous language learning.

In a theoretical and empirical review of studies focusing on metacognitive knowledge and
language learning, Rahimi and Katal (2012) discussed how learners who are aware and act
consciously to understand what they are doing by using different strategies to plan, monitor and
evaluate their learning, are usually the most successful learners in foreign language learning.
Some authors (Kirsh 2012; Larkin 2010) have argued that providing young learners with
opportunities for reflection while learning a foreign language, such as English, enables them
to enhance their strategy use, develop self-regulation, autonomy and proficiency in using the
language. Specifically, Larkin (2010) provided evidence that with time and reflection, learners
are capable of developing metacognitive and metalinguistic awareness, allowing them to
improve their use of the language. Hence, providing learners with tools that allow them to
reflect, is imperative for effective language learning. Some of the literature on learning EFL has
indicated that using diary tasks can be beneficial with young learners because they can be a
good tool for reflection and awareness of learning interests and difficulties (Kir 2012).
Nonetheless, Rahimi and Katal (2012) suggested how more research is needed to understand
how learners can become metacognitively aware and efficient regulators of their own language
learning in EFL settings. Accordingly, Greene et al. (2010) claimed that research needs to study
the regulation of learning processes in different domain-areas other than math and sciences
(areas which have been focused on in the vast literature on the regulation of learning). Thus, we
also decided to focus on the academic performance of students in an EFL context (i.e., oral
practice and vocabulary in EFL, as described in the method section) and hypothesized that:

H3: Students who experience training will have better academic performance in EFL than
students who do not.

Method

Study design

A quasi-experimental control-group design with repeated measurements (with pre and posttest)
was used with process data gathered in a real life context (Klug et al. 2011).
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Participants

The convenience sample used in this study consisted of a total of 204 students in EFL classes.
All participating students were of middle class families (94 % Portuguese, 4 % Brazilian and
2 % Angolan), all spoke Portuguese fluently and all were in the fourth grade of different
schools in the Lisbon area. Also, all were in the same level of EFL (A1 level – basic user)
according to teachers’ indications, which were in line with the Common European Framework
of Reference for Languages (Council of Europe 2011).While 43 (M=9.23 years, SD=.84, 54%
boys) students participated in the preliminary development of the quantitative items of the diary
task, 78 (M=9.3 years, SD=.51, 55 % boys) participated in the first pilot study (exploratory
factor analysis) and 83 (M=9.4 years, SD=.62, 54% girls) participated in the second pilot study
(confirmatory factor analysis). A total of 100 students (M=9.2 years, SD=.42, 53% boys), with
their respective teachers participated in the main study presented here, allowing us to gather
1,000 diary task entries for data analysis with multilevel linear modeling. The experimental
groupwas composed of 40 students, while the control groupwas composed of 60 students. This
distribution was based on the willingness of the groups’ respective teachers to participate in the
training sessions.

Instruments

Diary task The Diary of Guided Self-regulated learning (DOGS-RL) is based on the literature
mentioned (e.g. Bandura 2006; Schmitz and Wiese 2006; Schunk and Zimmerman 1998;
Zimmerman and Martinez-Pons 1986) and consists of a total of three open-ended questions,
three dichotomous questions and 12 quantitative items that should be completed in class
individually. The open-ended qualitative items of the diary task (α=.80) (i.e., ‘Today in my
class I want to learn…’; ‘In my class today I will be able to…’; ‘Today in my class I
learned…’) are based on recommendations in the literature (Bandura and Locke 2003;
Cleary 2011; Zimmerman 1989), and specifically in the areas of Agency of Intentionality,
Forethought and Self-reflectiveness (Bandura 2006), which fit in with the various subprocesses
of self-regulated learning (Cleary 2011; Zimmerman 2008). The scores for these questions
were developed according to guidelines in the literature (Kember 2004; Kember et al. 1999;
Kember et al. 2008; Wong et al. 1995) and students’ responses. Specifically, the first part of the
diary task (see Fig. 1) begins with two open-ended questions that are meant to be responded
before efforts to learn in class. The first question asks about the students’ intentions to learn
(“Today in my class I want to learn…” coded on a scale of 9 points: from 1=irrelevant
comments to 9=specific and autonomous goal regarding strategic action) and the second asks
about the students’ anticipations of their learning outcomes/performance (“Today in my class I
will be able to…” coded on a scale of seven points: from 1=irrelevant comments to 7=specific
anticipation regarding strategic action).

The second part of the diary task is meant to be responded to immediately after students
engage in learning activities in class (see Fig. 2). This second part includes three blocks of
questions, the first about forethought, the second about performance and the third about self-
reflection (three cyclical phases of self-regulated learning), as well as a last open-ended
question. The block of questions about forethought begins with one dichotomous question
(“Did I plan my work in class today?”) which is to be responded on the basis of yes or no. If
the response is yes, the students move onto the next question about planning (“How?”) to help
them focus on what they actually did in context. Accordingly, they then respond to the four
quantitative items about forethought (“I liked to plan my work”; “I found it difficult to plan my
work”; “I made an effort to plan my work”; and “I was able to plan my work”) from 1 (not at

Training how to regulate learning and diary tasks 205



all) to 4 (a lot). The remaining two blocks of questions about performance (“Did I correct my
work as I did it in class today?”) and self-reflection (“Did I evaluate my work in class today?”)
present the same structure. Lastly, the diary presents one last open-ended question (“Today in
my class I learned…” coded on a scale of 7 points: from 1=irrelevant comments to 7=specific
cognitive and/or affective self-reflection regarding strategic action), where students report their
self-examinations.

The full structure of this diary task asks students about all of the phases of the self-regulated
learning cycle, including forethought, performance, and self-reflection in accordance with
contemporary microanalytic assessment protocols as suggested in the literature (Cleary 2011).

Other measures The purpose of using an English oral task and vocabulary task about sports
was to measure students’ academic performance, since oral and reading skills are the most
predominant in EFL classes in fourth grade in Portugal. An oral task (α=.84) was adminis-
tered to students, where they had to describe in English what they saw in 10 different pictures
about sports. Students were rated from 1 to 5 on the basis of whether they said no words (1),
non-related words (2), related words (3), related sentences with mistakes (4), and related
sentences with no mistakes (5). Also, students answered a 33 item English vocabulary test
online about sports (α=.85), where they had to identify objects in the pictures and were scored
dichotomously on whether they got the answer correct or incorrect. Both of these measures

Fig. 1 First part of the diary task with the first and second open-ended questions
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were developed according to the content in the national curriculum of EFL for primary
education and with the help of two primary school teachers. We checked for face and content
validity of these measures by interviewing two other teachers regarding specific content-
related questions (i.e., “What does the task assess?”; “What”s the objective of the task?” and
“Do you think it is suitable for these students… if not, make suggestions.”).

Procedures

Developing and testing the diary task In order to construct the quantitative items of the diary
task, we interviewed 43 fourth-grade students from a different academic community based on
previous theory and research (Zimmerman and Martinez-Pons 1986; Zimmerman 2008). The
Self-regulated Learning Interview Schedule (Zimmerman and Martinez-Pons 1986) was trans-
lated and adapted (with a forward and back-translation of two bilingual researchers in the area
of self-regulated learning and with pre-testing and cognitive interviewing of 3 volunteer
students) to the students’ academic conditions in fourth grade according to APA guidelines
(Gudmundson 2009). Because we wanted to implement the diary task only inside the class-
room, we only focused on two specific learning contexts, namely classroom learning (question
1 of the SRLIS: “Assume your teacher is discussing a topic with your class, such as World War

Fig. 2 Second part of the diary task with the three blocks of quantitative items for forethought, performance and
self-reflection, as well as the third open-ended question
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II, and he or she says that you will be tested on the topic. Do you have a particular method to
help you learn and remember what was discussed in class?”) and self-evaluation (question 8 of
the SRLIS: “When taking tests in English, science or history, do you have a particular method
for making sure your answers are correct before handing in the paper?”). Students’ responses
were first analyzed according to Zimmerman and Martinez-Pons’ (1986) recommendations.
Various strategies in classroom learning were identified as occurring frequently, namely:
rehearsing and memorizing (e.g. “I am able to learn the material by practicing it a lot of times
and correcting myself as I read it”), seeking information (e.g. “First I can do what is more
difficult and search for it in my notebook.”), reviewing records (e.g. “I like to reread my notes in
order to learn and be prepared”), keeping records and monitoring (e.g. “I make an effort to take
down notes of the difficult things in general and study them”) and organizing and transforming
(e.g. “First I like to plan mywork bymaking an outline of thematerial so that I can learn it”). As
for the context of self-evaluation, students mainly referred to self-evaluation (e.g. “I like to
check if my text is good and I can correct what is wrong”; “It is difficult, but if I have time, I can
correct mywork”), and rehearsing andmemorizing (e.g. “I can remember thematerial and try to
concentrate so I can see if I am correct”).

With the help of two primary school teachers, we performed content analysis of the
students’ responses in order to design the diary task. Common key-processes were identified
in the students’ discourse, such as, “liking to do something”, “finding something difficult”,
“making an effort” and “being able to accomplish something”. An initial 28 items were
developed. After careful consideration with the two teachers in terms of item construction
and difficulty of interpretation on the students’ behalf, only 12 were considered for the diary
task. First, students had to decide whether or not they had performed the action mentioned and
answer no or yes. From there, if they answered yes, they would continue and answer not at all
(1); a little (2); enough (3); or a lot (4) for each item pertaining to that action. The items were
categorized into groups depending on the self-regulatory action (e.g. “I was able to prepare my
work in class today.”, “I found it difficult to correct my work as I did it in class today.”, “ I
made an effort to evaluate my work in class today.”). We wanted students to reflect on
activities that they had just performed in class with the diary task, therefore, we used the
simple past tense for all items (i.e., “Did I plan my work in class today?.”).

We did a first pilot study (exploratory factor analysis) with 78 students to test the internal
structure of the dairy task. For a confirmation of our results we did a second pilot study and
asked 83 students to fill in the diary task. We tested our model with confirmatory factor
analysis. To understand how students would react to the instrument in terms of motivation to
respond during a prolonged period of time and difficulty in interpreting instructions, we had all
students fill in the diary task during 10 lessons. This allowed us to understand the difficulties
that students had in filling in the diary task and to perfect the instructions provided to students
on how to fill in the instrument. Nonetheless, both in the exploratory factor analysis and in the
confirmatory factor analysis, we opted to use students’ responses from the last session.

The main study Once the diary task had been developed, we used it in our main study. We
applied it in 12 EFL classes of 45 minutes twice a week over a period of 6 weeks on 100
participants. We opted for this number of weeks as in previous studies with interventions in
how to regulate one’s learning and diary task data (Otto 2007; Stoeger and Ziegler 2008). We
chose to have students complete their diary tasks individually in class because they were
young learners who could have doubts clarified by the teacher as they emerged and we could
have a better account of how they reacted to the diary tasks. In addition to being implemented
in class and because using diary tasks over a period of time implies motivated students
(Schmitz and Perels 2011), we asked students and teachers in individual interviews (among
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other aspects mentioned in the following section) how students had reacted to and had felt
about the diary task after the intervention (illustrative student responses in Appendix A). We
only used the information from these interviews to give us an idea of how students reacted to
the diary task. The two initial applications of the diary task (the first week) were done so that
the students could be familiarized with the instrument and the training in how to regulate one’s
learning. Hence, of the 12 diary tasks each student filled in, only 10 diary task entries per
student were considered for analysis in this study. The students (n=100) were divided into an
experimental group (n=40), which was composed of three groups of students and their
respective teachers (2) and a control group (n=60) which was composed of four groups of
students and their respective teachers (4). The assignment of classes to the experimental and
control groups was based on whether the teachers were willing to participate in the training
sessions. Students in the experimental group were given training in how to regulate one’s
learning twice a week for a period of 6 weeks in 45 minute sessions by their teacher. All
students considered all of the questions in the diary task in each session and filled in the diary
task autonomously according to their perceptions of what they had done in each session.

The responses to the open-ended questions of the diary task were coded by two different
raters across the 100 participants. We found no example of irrelevant comments (coded as 1) in
the students’ diary tasks for the first open-ended question (intentions to learn). Examples of
students’ responses) to the first open-ended question include “today in my class I want to learn
to correct my mistakes by reading the story many times” (coded as 9: specific comment related
to autonomous goal about strategies to adopt to learn content). For the second open-ended
question (anticipations of learning outcomes/performance), examples of students’ responses
include “Today in my class I will be able to do nothing” (coded as 1=irrelevant comment) and
“Today in my class I will be able to evaluate my work by reading my story many times”
(coded as 7=specific comment about anticipation related to strategies to adopt to learn
content). As for the third open-ended question (self-examination), examples of students’
responses include “Today in my class I learned more of nothing” (coded as 1=irrelevant
comment) and “Today in my class I learned to evaluate my colleague by listening to his
narration a few times” (coded as 7=specific comment relating to cognitive and or affective
reflections about strategies used to learn content). For the complete rating scale of the open-
ended questions and corresponding examples see Appendices B and C.

In order to verify the inter-rater reliability, we computed an intraclass correlation, which
gave us good values for the ICC (2, 2)=.99, according to the literature (McGraw and Wong
1996). Essentially, 99 % of the variance in the mean of both raters was true score variance.
Furthermore, as a way of measuring academic performance in EFL, students also executed an
oral task and an online vocabulary task before and after the intervention.

All teachers were informed about how the diary task should be filled in, as well as how this
tool may bring advantages (i.e., awareness of strategic action) and disadvantages (i.e., students
getting tired of filling in the diaries), as recommended in the literature (Glogger et al. 2012).
The teachers of the experimental group had prior preparation regarding the regulation of
learning. They were introduced to Zimmerman’s (2000) model of self-regulated learning and
to the strategies presented in Zimmerman and Martinez-Pons (1986) study. The researchers
discussed these studies with the teachers and answered any doubts that arose. The teachers
then had a workshop where they shared how they regulated their own learning with the
researchers and whether and how they usually taught learning strategies to their students.

Presenting the training The training in how to regulate one’s learning was designed to develop
awareness in using strategies to regulate learning during regular EFL classes according to
Zimmerman’s model of self-regulated learning (2008). Hence, a two-class introduction to the
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regulation of learning and to the diary tasks was done and a unit of ten lessons about sports was
delivered to the students by their corresponding teacher. Teachers had a daily meeting with the
researchers to discuss and prepare classes and to provide feedback regarding the students’
behavior during the lessons and the completion of the diary task. The training sessions were
observed by a researcher in order to understand whether the training was being implemented
properly. Also, in the interviews with students and teachers at the end of the training sessions,
we tried to understand their perspective of the occurrences in class. Data from the daily
meetings with the teachers, observation notes and interviews were rated by 3 independent
raters in order to establish the fidelity of the implementation. This fidelity measure consisted of
five questions concerning the objectives of the training regarding the cyclical phases and
strategies of self-regulated learning proposed by Zimmerman (2000). Each question was rated
on a scale of 0 (was not implemented according to the objectives) to 10 (was fully imple-
mented according to the objectives). Then, in order to verify the inter-rater reliability, we
computed an intraclass correlation, which yielded good values for the ICC (2, 2)=.91,
according to the literature (McGraw and Wong 1996). Specifically, 91 % of the variance in
the mean of both raters was true score variance.

Because of space limitations, we briefly present a synopsis of the training sessions of the
experimental group. Note that the main topic of the sessions was sports. In Portugal there are
few differences as to the knowledge both men and women have about different sports and
inclusively in later years, a substantial amount of effort has been made to provide equal
opportunities for both men and women, although the latter still strive to have the same working
conditions (Jaeger et al. 2010). Hence, we did not feel that boys and girls would react
differently to the topic. The sports were presented by themes (i.e., water sports in lessons
three and four, indoor sports in lessons five and six, velocity sports in lessons seven and eight,
bravery sports in lessons nine and ten and hit and kick sports in lessons 11 and 12). In each
session students had the freedom to choose from two different sports to learn fluency and
develop strategies to regulate their learning. Furthermore, the characters in the exercises
prompted students to check whether they were proceeding correctly and whether they had to
correct their work throughout the lessons. Other prompts, such as attention notes were also
included. This would help students be aware of strategies they could use or reconsider when
performing tasks. All of the prompts and instructions were provided to students in both English
and Portuguese, as recommended by the national primary education curriculum of EFL in
Portugal. All content-related texts were presented in English only. Also, the students filled in
the first part of the diary task in the first 5 minutes of each session and the second part of the
diary task immediately after each session.

Sessions 1 and 2: Introduction to self-regulated learning and diary tasks In the first two
sessions students were introduced to the regulation of learning as an autonomous, but guided
way of using strategies to learn. They were also told that they could work collaboratively if they
wanted to and that they would get prompts that would also guide them in using strategies and in
working either individually and in pairs/groups. Explanation of concepts and examples given
were simplified considering the population encompassed fourth-grade students. Also, an intro-
duction to how the diary task could be filled in was given. Students were informed that they were
going to fill in this diary task at the beginning and end of each session. In these first two sessions
students practiced using the diary task so they could understand what they needed to do and the
options they had within the diary task. This would allow them to clarify any initial doubts.

Sessions 3 and 4: planning phase: task analysis - strategic planning and setting objectives to
practice water sports In session 3 three different images were presented to the students, each
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one depicting a different concept (objectives, following instructions and preparing work -
planning). Each concept was explained to the student and doubts were clarified. These images
were then hung on the wall and remained there for the following 9 lessons. Then, two short
stories were introduced to the students about a character practicing water sports so that they
could read aloud (narrate). After students read the story aloud, they did a post-reading activity
that focused on identifying the character’s objectives and the decisions he made in order to
prepare for his sport. They also made a plan to help this character achieve his objectives. This
exercise also focused on reading practice.

In session 4 the three different images depicting the different concepts (objectives, follow-
ing instructions and preparing work - planning) were reviewed. Students responded to concept
questions in order to remember what they had learned in the previous session. The teacher then
asked students to think about their plan from their previous lesson in order to help the story’s
character perform better in that particular sport. Then, the students had to imagine they were
going to practice that sport and write about how they would prepare for it. Lastly, an open class
discussion was held so students could reflect as a group about their plans.

Sessions 5 and 6: planning phase: self-motivation beliefs, self-efficacy and task interest in
indoor sports In session 5 the concepts from the previous two sessions were reviewed and
three different images were presented, each one depicting a different concept (likes to…, can…
and responsibility). They presented each concept to students and answered questions. These
images were hung on the wall next to the other concept images. Two stories relating to the
concepts that were discussed and to indoor sports (i.e. basketball and ping pong) were
presented to the students. Then, students worked on an activity where they identified the
character’s objectives and decisions in order to prepare for the game. They also focused on
what the character thought he could do and if he liked to play that particular sport. Students
practiced listening, reading and speaking skills.

In session 6 the concepts from the previous two sessions were reviewed and students’
doubts were clarified. Then, the students were introduced to making a critique. From here,
students proceeded to plan and elaborate a critique of the story (collaboratively or individu-
ally). Essentially, they had to summarize the story and express what they liked and did not like
about it. In the end, students had to write down whether they had enjoyed developing a critique
and why.

Sessions 7 and 8: monitoring phase: self-observation/control and attention focusing in velocity
sports In session 7 past concept images were reviewed and three new images were presented,
each one depicting a different concept (attention/concentration; revising one’s own work;
knowing new ways of learning). Each concept was explained to the students and any questions
they had were clarified. These images were then hung on the wall next to the other concept
images. Two stories relating to the concepts that were discussed, as well as the topic on
velocity sports, namely, car racing and cycling, were introduced to students. The activity
following the reading aloud exercise focused on identifying the character’s objectives and the
decisions he made in order to prepare for his sport. It also focused on what that character
thought he could do, as well as what he liked to do. Lastly, this activity highlighted aspects
dealing with how the character concentrated and corrected his mistakes. After this activity,
there was a class discussion about how the character could have done things differently and
how the students could find alternative strategies to win the game. The discussion also focused
on how students could find alternative strategies when they were experiencing difficulties.

In session 8 the concepts from the previous two sessions were reviewed and any questions
students had were clarified. Two concepts, namely “obstacles” and “strategies” were explicitly
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focused on. The teachers answered students’ questions and introduced a true and false activity
on velocity sports, namely, car racing and cycling. This activity focused on obstacles, and on
using strategies to overcome them. This exercises also focused on remembering strategies.
Then, students interviewed a colleague about their interest in these sports, whether they got
distracted when they practiced them and what they did in order to concentrate. Students had to
evaluate their interview together (i.e., whether it had been pronounced properly or not). Lastly,
these questions were asked about their English class.

Sessions 9 and 10: self-evaluation: self-judgment and self-evaluation in bravery sports In
session 9 the concepts from the previous two sessions were reviewed and any questions
students had were clarified. The topic on self-evaluation was introduced explicitly. Students’
questions were answered. Then, two short stories on bravery sports were presented, namely,
fencing and judo, which the students could choose from. The activity following the reading
aloud was a multiple choice exercise focusing on identifying the character’s objectives and the
decisions he made in order to prepare for his sport. It also focused on whether the character
thought he could do and liked to do. This activity also highlighted aspects dealing with how
the character kept focused, and how he told himself to keep going. Lastly, the exercise dealt
with how the character evaluated the outcomes of his combat.

In session 10 the concepts from the previous two sessions were reviewed and any questions
students had were clarified. In this lesson, students were instructed to create a story, which
would allow them to focus on how to approach an activity, self-motivation beliefs, attention
focusing and self-instruction, and lastly, self-evaluation and causal attribution. The story had to
be about two children practicing bravery sports and the steps they had to take in order to
overcome difficulties and win the match, as well as how they would celebrate if they won.
Lastly, students had to reflect about what they liked/did not like about their story and their
colleague’s story (as they had read to each other) or, if they chose to work collaboratively, they
had to proceed in the same manner, but with their partner.

Sessions 11 and 12: self-evaluation: self-reaction - defense/adaptive mechanisms and self-
consequence in hit and kick sports In session 11, the concepts from the previous two sessions
were reviewed and students’ doubts were clarified. The teachers then introduced two stories
about hit and kick sports, namely, football and tennis, which students chose to read aloud
(narrate) individually or collaboratively. The post-reading activity was a multiple choice
activity which reviewed all of the strategy concepts that were reviewed about how to regulate
one’s learning, including responsibility over outcomes, as well as the vocabulary on these
sports. At the end, students spoke in an open-class discussion about how they did in the
activity.

In session 12, the concepts from the previous two sessions were reviewed and students’
doubts were clarified. The students then had to review the stories from the previous class and
had to narrate it together with a colleague. However, before reading it again, they had to recall
what had happened in the story. Then, they had to practice reading the story alone until they
thought they read it fluently. Hence, they had to write down a strategy plan of what they were
going to do in order to get a perfect result. After reading it, they had to evaluate whether they
were ready to share with a colleague by answering questions such as: “Do I have to
concentrate more?”; “Am I following my plan?”; “Do I have to ask for help?”; “Do I have
to read louder?”; “Did I speak well about the sport?”; “Am I happy with my narration?”; “Do I
want to read it again before showing my colleague?” The next step was to provide feedback on
the narration with other colleagues. The question “What could your colleague have done
differently?” guided the conversation between students.
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Data analysis of the main study

Process data We used responses from the three dimensions of questions (forethought, perfor-
mance and self-reflection) from the diary task as our process data. Forethought, Performance
and Self-reflection were measured from 1 to 5 on all items in the database. For example, 1=“I
did not plan my work in class today.”; 2=“I planned in my class today but did not like to plan
it at all”; 3=“I liked to plan my work a little”; 4=“I liked to plan my work enough”; and 5=“I
liked to plan my work a lot”. The same process was adopted for all variables (“I found it
difficult to…”, “I made an effort to…” and “I was able to…”) in all three blocks (forethought,
performance and self-reflection). Then, the responses to the item “I found it difficult to…”
were reverse scored and all of the item responses were aggregated by dimensions of fore-
thought, performance and self-reflection, as indicated in the results of the exploratory factor
analysis of our pilot study 1 and the confirmatory factor analysis of our pilot study 2. The
aggregation was done by day so that we had a mean score of each group for each phase of the
self-regulated learning cycle (each dimension) for each day of the training.We used Multilevel
Linear Modeling (IBM, SPSS, 22.0) for repeated measures designs in order to measure the
difference between the experimental group and the control group concerning perceptions of
how they planned, monitored and evaluated their own work throughout the ten sessions. For
the analysis, a sample size of 1,000 diary task entries (10 diary task entries per student) was
used for each dimension (forethought, performance and self-reflection) at level 1 and of 100
students at level 2. Students were measured on ten occasions.

Each dimension (forethought, performance and self-reflection) constituted a dependent
variable, whereas time and the training were considered the covariates. Data was structured
at the within-person in time level (level 1) and the between person level (level 2). In terms of
our hypothesis formulation, we considered, as recommended in the literature (Cleary 2011;
Zimmerman 2000) all three dimensions (phases) as self-regulated learning activity. We used
Maximum Likelihood estimation for all analyses, since it is a technique commonly used for
large scale samples which provides asymptotically unbiased estimates (McCoach 2010).
Variables were introduced in SPSS in three steps so as to test the interaction effects.

Firstly, we examined the intercept-only model to determine howmuch variability was present
in reported self-regulated learning activity at each level. This model may be represented as:

ϒ ti ¼ πoi þ εti þ uoi

While the ϒti is the observed condition at time t for individual i, the π0i is the intercept
(average/grand-mean intercept for reported self-regulated learning activity across students).
Lastly, the εti corresponds to the variation (estimated errors) in estimating growth within
individuals, while u0i is the variation in estimating growth between individual. In this
intercept-only model, we used a scaled identity covariance structure for the repeated measures
diary task effect and a variance components covariance structure for the intercept random
effect because we wanted to examine the amount of variance in the outcome within and
between individuals. The scaled identity covariance structure has one estimated parameter and
assumes that there is a constant variance across occasions with no correlation between
components (Heck et al. 2013).

Secondly, we focused on defining the shape of the growth trajectory. We tested a model
including a quadratic time variable and another with orthogonal polynomials, which did not
yield any significant results in explaining student growth in reported self-regulated learning
activity. The model with linear time did, in fact, yield significant results. Hence, we
opted for the linear trend. Thus, the tested model we present next includes four
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parameters, namely the intercept and the linear time-related variable as a fixed effect,
one random intercept and one residual.

ϒ ti ¼ β00 þ β10ati þ u0i þ εti

In this model ϒti corresponds to the observed condition at time t for individual i, β00 is the
intercept depicting the average initial status mean between individuals, β10ati represents the
linear time-related component, u0i is the level 2 random component related to describing any
differences in average reported self-regulated learning activity between students, and εti
corresponds to the errors in predicting the average reported self-regulated learning activity
for students. For reported forethought, performance and self-reflection activities, we used a
scaled identity covariance structure for the repeated measures diary task effect, which is a
simplified covariance structure with only one estimated parameter, and a variance components
covariance structure for the intercept random effect (Heck et al. 2013).

Thirdly, because we wanted to understand whether the treatment (training) was related to
different growth patterns, we studied any differences in development between the two groups
of students. Specifically, we wanted to understand if the change was the same or different for
the experimental and control in their reported self-regulated learning activity over time. In
order to understand if students in the experimental group reported self-regulated learning
activity over time differently from students in the control group, we combined the level 1
model with time specified as linear only to describe students’ growth over time, assuming that
the intercept varies between subjects and that the time slope is randomly varying. This
combined model may be represented as:

ϒ ti ¼ β00 þ β01trainingi þ β10timeti þ β11timeti � trainingi þ u1itimeti þ u0i þ εti

ϒti is the observed condition at time t for individual i, β00 is the intercept showing the
average initial status mean between individuals, β01trainingi represents the training variable
(coded 0 for no training and 1 for training), β10timeti is the linear time-related component,
β11timeti*trainingi is the interaction parameter included to examine if there are different
growth trajectories for the individuals in the two groups. Furthermore, u1itimeti and u0i are
the level 2 random components related to describing any differences in average reported self-
regulated learning activity between students. Lastly, εti corresponds to the errors in predicting
the average reported self-regulated learning activity for students. We used a scaled identity
covariance structure for level 1 and a variance component covariance structure for level 2 of
the reported forethought, performance and self-reflection activities, which are simplified
covariance structures with only one estimated parameter each (Heck et al. 2013). We wanted
our model to be as parsimonious as possible.

The improvement of each model over the previous one was assessed with the correspond-
ing likelihood ratios. This difference in likelihood approximates is in accordance with the chi-
square distribution (change in degrees of freedom between models: subtraction of the number
of new parameters added to the model from the parameters of the previous model). Thus, we
report the differences in the deviances (by subtraction) as evidence that the model with the
covariates fits the data better than the model with the intercept and time, and that this latter
model fits the data better than the intercept only model.

Pre-post group comparisons We applied group pre-post comparisons in order to test the
effects of the training of with respect to the variables: students’ intentions to learn, anticipa-
tions of learning outcomes and self-examination. We used students’ responses from the first
learning session (not the introduction sessions) to measure the pre-test and students’ responses
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from the last learning session to measure the posttest. As mentioned in the description of the
instrument, students’ answers were coded in order to proceed with a quantitative analysis.
Then, we tested the differences between the two groups with analysis of variance (ANOVA)
with time as a repeated measurement factor. Because of pretest differences for the variable self-
examination between the two groups, we also computed analyses of covariance (ANCOVA)
with the pretest value as covariate. Moreover, in order to provide a more detailed analysis as a
warrant of this qualitative data (students’ responses), we calculated the frequencies of the types
of responses students wrote and present examples that may be seen in Appendices B and C. In
order to test performance differences between the experimental and control group, we analyzed
the mean differences from the oral task and the vocabulary task that were administered before
and after the training. This was also calculated with an ANOVA using time as a repeated
measurement factor.

Results

Pilot study 1

In the exploratory factor analysis of our first pilot study, we used IBM SPSS 22.0 and FACTOR
9.2 to interpret the internal structure of the diary task with the data gathered from the 78
students. Table 1 shows the correlations among all variables and the descriptive statistics. All of
the variables showed skewness values less than 2 and kurtosis values less than 5 as recom-
mended by the literature (Bollen and Long 1993). The data was tested with the Kaiser-Meyer-
Olkin (KMO) and the Bartlett’s Test of Sphericity for its underlying structure. The KMO
measure of sampling adequacy was a reasonable .70, whereas the Bartlett Sphericity was χ266=
1003.84 (p<.001), demonstrating that the variables were suitable for factor analyses. According
to Bollen and Long (1993), there is multivariate normality ifMardia’s coefficient is lower than P
(P+2), where P is the number of observed variables. In this study, 12 observed variables were
used with aMardia’s coefficient for skewness of 109<12 (12+2)=168 and for kurtosis of 269>
12 (12+2)=168. Thus, considering our kurtosis values, we used Unweighted Least Squares
(ULS) as the method for factor extraction, an estimation method that does not depend on
distributional assumptions (Joreskog 1977). In order to ascertain the appropriate number of
factors to retain, various factor retention criteria were applied, specifically, Velicer’s MAP test
and Horn Parallel analyses. We applied Velicer’s MAP test and Horn Parallel analyses because
they perform optimally in determining the number of factors to extract (Bandalos and Finney
2010). By using alternative methods of extraction, we intended to propose an approximation to
a simple interpretable structure (see Table 1). There were no itemswith loadings greater than .40
on two or more components, hence, we considered all items with structure coefficients values
above .30 (Ford et al. 1986; Bandalos and Finney 2010). Although we tested both oblique
(direct oblimin) and orthogonal rotations, we opted for an orthogonal rotation, such as Varimax
because we expected the factors to be independent. This preliminary study of the diary task’s
structure and application suggested a three factor model of forethought (α=.90), performance
(α=.88), and self-reflection (α=.89), with good reliability scores according to the psychometric
literature (Nunnally 1978). What’s more, the values of goodness-of-fit (GFI=.96), residuals
statistics (RMSR=.09) and the Guttman-Cronbach’s alpha coefficient (α=.87) were good in
accordance with the literature (McDonald 1999; Nunnally 1978; Velicer 1976). Hence, the
items were grouped into three categories in accordance with Zimmerman’s phases of self-
regulated learning (2000), namely, forethought, performance and self-reflection actions that had
been adopted in class by students.
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Pilot study 2

For the confirmatory factor analysis of our second pilot study, we used (IBM, SPSS AMOS
19.0) estimation procedures of unweighted least squares, namely, fit indices such as chi-
square, Root Mean Square Error of Approximation (RMSEA), Standardized Root Mean
Square Residual (SRMR), Comparative Fit Indices (CFI), Incremental Fit Index (IFI) and
Akaike Information Criterion (AIC). The CFI and IFI values close to one indicate a good
statistical fit (Bentler 1990), while RMSEA indicates a good fit if equal or less than .08
(Browne and Cudeck 1993). As for the AIC, the lower the value, the better the fit. Lastly, the
SRMR should be close to zero for a good fit. We tested various possible models so as to
confirm the initial structure of the diary task suggested by the EFA (see Table 2). We attempted
to test a model with three factors and with no covariances between the items’ error terms
(model one); a model with four factors with no covariances (model two); a model with three
factors and with covariances (model three) and a model with four factors and also with
covariances (model four). For models 3 and 4, since we had identified from the students’
responses during the initial development of the diary task that there were items that tapped on
the same common key-processes (i.e. liking to do something, finding something difficult,
making an effort and being able to accomplish something), we established covariances
between the error terms of the items with the same common key-processes. Models one,
two and three converged, but model four did not. From the results presented, we chose model
three which presented better fit indices. According to the literature (Hooper et al. 2008), the
three factor model we opted for presented good reference values [χ2 (39)=30.93, p=.818, χ 2/
df=.793, CFI=1.00, IFI=1.04, RMSEA=.000, LO=.000, HI=.049, SRMR=.054, AIC=
108.930] in comparison with the competing models. Most of the relationships between each
factor and corresponding items were higher than .5, as suggested in the literature as a good cut-
off (e.g., Bandalos and Finney 2010). All unstandardized path coefficients were significant at
p<.05. What’s more, the construct reliability scores were higher than .80 (Hair et al. 2010),
while the Average Variance Extracted (AVE) scores were higher than .50, therefore supporting
convergent validity (Henseler et al. 2009). The variables’ discriminant validity was also
confirmed with all of the Average Shared Variance scores below the AVE scores (Hair et al.
2010). From these results, we maintained the structure of the diary task in accordance with
Zimmerman’s phases of self-regulated learning (2000) and as the EFA had initially proposed.

Main study

Prior to testing our hypotheses, we computed the means, correlations and reliability coeffi-
cients of each variable (Table 3).

Test of hypotheses For hypothesis 1 we had expected that there would be different growth rates
of reported self-regulated learning activity over time between the students who had experi-
enced the training and the students who had not. Again, by self-regulated learning activity we
mean forethought, performance and self-reflection activities (the three phases of Zimmerman’s
self-regulated learning model). Table 4 presents the model fit information (likelihood ratios)
and estimates for the fixed and random effects of all three models.

At level 1, the variance corresponds to the variability in the average students’ reported self-
regulated learning activity estimates around their own growth trajectory (Singer & Willet,
2003). The estimates of variance for levels 1 and 2 of reported forethought activity (Zw=6.072,
p<.001), reported performance activity (Zw=5.796, p<.001) and reported self-reflection
activity (Zw=4.988, p<.001) suggest that there was sufficient variation in intercepts across
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students. We estimated the proportion of variance (ICC) using a one-tailed test for variances,
giving us 38 % of variance between individuals and 62 % of variance within individuals for
forethought. As for performance, we estimated 31 % between individuals and 69 % within
individuals, while 19 % between individuals and 81 % within individuals for self-reflection.
Thus, we concluded that there was variance within and between students’ reported self-
regulated learning activity over time. The intercept-only model, which included only the
intercept, was compared to intercept+time model. The intercept+time model displayed a
significant improvement over the intercept-only model (forethought: deviance=12.25, df=1,
p<.01; performance: deviance=8.33, df=1, p<.01; self-reflection: deviance=10.65, df=1,
p<.01). In this second model, the intercept corresponds to the students’ reported self-
regulated learning activity at the beginning of the study. The linear time variable was
significant in explaining student growth in reported self-regulated learning activity (fore-
thought, performance and self-reflection).

The model containing the predictor variables and the interaction between them presented a
significant improvement over the intercept+time model (forethought: deviance=54.16, df=3,
p<.01; performance: deviance=66.09, df=3, p<.05; self-reflection: deviance=18.40, df=3,
p<.01). The results from this third model indicate that the students in the control group began
with a mean of 3.28 for reported forethought activity, 3.22 for reported performance activity,
and 3.41 for reported self-reflection activity. Results also show that there was an initial
significant difference between groups for reported forethought activity and reported
performance activity, as the experimental group started off with 3.66 for the first and
with 3.48 for the latter. However, there was no initial significant difference between
groups for reported self-reflection activity. Over each interval the scores of the control
group decreased on average by -.09 points for reported forethought activity, by -.09
points for reported performance activity, and by -.11 points for reported self-reflection.
Moreover, our results reveal that the experimental group decreased less than the
control group. On average, the experimental group decreased by .04 for reported
forethought activity (i.e. Fig. 3), by .02 for reported performance activity (i.e.
Fig. 4) and by .05 for reported self-reflection activity (i.e. Fig. 5). As we can see
in Figs. 3, 4 and 5, the effect of the training (experimental group) was in reducing the
negative change over time seen in the control group.
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Control
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Fig. 3 Fitted trajectories of the experimental and control group for reported forethought activities
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Furthermore, our results suggest that there were significant differences in the growth rates
of reported forethought, performance and self-reflection activities over time between the two
groups. That is, over each interval, there was a difference of .05 points for reported fore-
thought, of .07 for reported performance and of .06 for reported self-reflection. In sum, while
the control group significantly decreased in reported self-regulated learning activity (fore-
thought, performance and self-reflection) the experimental group managed to decline less.
Thus, we can conclude that there were different growth rates of reported self-regulated learning
activity over time between students who experienced training and students who did not. (H1).

Hypothesis 2 stated that the students who experienced training in how to regulate one’s
learning would report their reflections more autonomously and specifically in their diary task
than students who did not. There were no significant differences between the two groups in the
pretests for intentions to learn [t (98)=−1.68, p>.05], and for anticipations of learning
outcomes [t (98)=−0.19, p>.05]. There were significant initial differences between the groups
in the pretests for self-examination [t (98)=−2.27, p<.05]. We performed an ANCOVA for this
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Fig. 4 Fitted trajectories of the experimental and control group for reported performance activities
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Fig. 5 Fitted trajectories of the experimental and control group for reported self-reflection activities
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last variable as mentioned in the method section. Table 5 shows these results, along with the
means and standard deviations. In light of Cohen’s (1988) distinction between small (hp

2=.01),
medium (hp

2=.06) and large effects (hp
2=.14), we found medium to large effects for students’

reported reflections (intentions, anticipations and self-examination).
The results revealed significant differences in favor of the experimental group when

compared to the control group. Specifically, there was a significant interaction between time
and group for students’ reflections (i.e. intentions, anticipations and self-examination), having
the experimental group scored significantly higher than the control group in the posttest. These
results indicate that at the end of the intervention, the students in the experimental group were
more autonomous and specific when they wrote about what they intended to do in class (i.e.
set goals for themselves). Moreover, these results reveal that the students in the experimental
group were more autonomous and specific when they wrote about what they thought they
were capable of doing in class. Lastly, these results show that the students in the experimental
group were more autonomous and specific when they wrote about the what they had learned,
including the appropriateness of their efforts, efficacy, thoughts and actions. Thus, hypothesis
2 was supported, confirming that students who experienced training in how to regulate one’s
learning reported their reflections more autonomously and specifically in their diary task than
students who did not. In order to provide a detailed analysis of students’ comments to the
open-ended questions, we present in Appendices B and C estimated percentages and examples
of the types of comments that students in the experimental group and in the control group
wrote in their diary tasks in the pre and posttest. In agreement with the mean differences
presented, these percentages showed a shift in the comments of the experimental group
towards more autonomous and specific reports of their reflections.

Lastly, we hypothesized (H3) that the students who experienced the training in how to
regulate one’s learning would have better academic performance in EFL than students who did
not. The results from anANOVAwith time as a repeated measurement factor (Table 5) supported
this last hypothesis. No initial significant differences were found between groups in the pretest for
the oral task [t (98)=−1.79, p>.05], and for the vocabulary task [t (98)=−0.28, p>.05].
Moreover, there was a significant interaction between time and group for students’ performance.

Table 5 Means (standard deviations) and results for the interaction Time x Group regarding intentions to learn,
anticipations of learning outcomes and self-examination

DV Time df F hp
2

Group Pretest M (SD) Posttest M (SD)

Intentions EG 4.20 (1.3) 5.70 (2.0) 1/98 27.75** .22

CG 3.66 (1.6) 3.20 (1.1)

Anticipations EG 4.47 (.90) 5.83 (.80) 1/98 11.54** .11

CG 4.43 (1.1) 4.80 (1.0)

Self-examination EG 4.10 (1.6) 6.30 (.60) 1/98 42.60** .30

CG 3.36 (1.5) 3.16 (1.3)

Oral Competence EG 1.91 (.33) 3.16 (.87) 1/98 65.69** .40

CG 1.75 (.47) 1.97 (.35)

Vocabulary Competence EG 0.53 (.13) 0.62 (.14) 1/98 15.36** .14

CG 0.52 (.10) 0.51 (.15)

*p<0.05. **p<0.01; EG, experimental group; CG, control group. Normality assumptions were tested prior to
analysis and fulfilled
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The experimental group scored significantly higher in the oral task and in the vocabulary task in
the posttest. Hence, the third hypothesis of this study was also confirmed, suggesting that the
training in how to regulate one’s learning influenced students’ academic performance.

Discussion

As we have mentioned in this study, assessing students’ perceptions regarding their self-
regulated learning experiences in a classroom context is a difficult task which requires
measures that are process-oriented (Zimmerman 2008). This study contributes to the existing
literature because it presents an instrument that goes beyond typical survey self-report mea-
sures to assess students’ perceptions of their self-regulated learning processes as they happen
(e.g. Azevedo and Cromley 2004; Schmitz 2006; Schmitz et al. 2011). Following a microan-
alytic methodology, the diary task we used can be a highly effective approach for assessing
changes in reported self-regulated learning activity and students’ reflective thinking (Cleary
2011). The diary task DOGS-RL can be proximal and specific to any determined academic
task, allowing us to track students’ reported self-regulated learning activity and reflective
thinking throughout a training program in how to regulate one’s learning. Furthermore, this
study focused on a domain-area (EFL) that is not typically studied in terms of self-regulated
learning processes, as recommended in the literature (Greene et al. 2010). This study also gives
its contribution to this field in the sense that it used, not only a factor analysis to determine the
structure of the DOGS-RL, but also, a process analysis, as suggested in the literature (Cleary
2011; Schmitz et al. 2011), with a multilevel analysis approach for repeated measurements as
in other areas that used diary tasks to measure process data (Jett et al. 2010; Rowe et al. 2009;
Whitty et al. 2011). Moreover, the quasi-experimental pre-posttest design we used within a
classroom context with primary school students and teachers allowed us to test the effects of
the training in how to regulate one’s learning on academic performance outcomes. What’s
more, this approach allowed us to validate the diary task DOGS-RL as a monitoring tool for
strategic reflection and reporting and for capturing changes in the process of learning.

Our first hypothesis was confirmed with our results from the multilevel analysis of the
quantitative items of the diary task. Specifically, we verified that the experimental group’s
growth rates of reported forethought, performance and self-reflection activities decreased less
than those of the control group. Hence, we concluded that there were different growth rates of
reported self-regulated learning activity over time between students who experienced training
and students who did not, allowing us to answer our first research question affirmatively. The
reason why students decreased their reported self-regulated learning activity could be because,
and as seen in previous studies, students of this age group may initially overestimate their meta
cognitive awareness of how they function in the classroom (Allwood et al. 2008; Lipko-Speed
2013). The fact that the experimental group decreased less could be explained by some of the
information the teachers provided us with in the daily meetings. In sum, the teachers believed
that the students in the control group needed explicit guidance in how to regulate their learning
in order to fill in the diary because they were not used to planning, monitoring and evaluating
their work in class on a regular basis, or even at all in an explicit manner. These results are in
accordance with previous literature (i.e., Glogger et al. 2012; Perels et al. 2007, Schmitz and
Perels 2011) and even meet some of the challenges regarding suggestions for future research
regarding the measurement of self-regulated learning, namely with respect to changes in
learners’ interest, task difficulty and usefulness, and effort over a period of time (Cascallar
et al. 2006; Moos and Azevedo 2008). Nonetheless, unlike most studies (i.e., Glogger et al.
2012; Perels et al. 2007, Schmitz and Perels 2011), these results pertain to diary tasks that were
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completed in a classroom environment and not sent for homework, which allowed the teachers
to help students as doubts emerged and allowed us to better witness how these diary tasks were
filled in by the students, as well as how they reacted to it (i.e., doubts). This option to
implement the diary task in class had to do mainly with the fact that we worked with primary
school students in the fourth grade, unlike most studies that focus on older students. Having
students fill in their diary tasks in class allowed us to understand any differences between
classroom practices and provided our study with further ecological validity. Considering
students were from different classes with a different teacher, the varying classroom practices
may have contributed to the fact that the results showed initial significant differences between
groups for forethought and performance activities. What’s more, in the daily meetings,
teachers informed the researchers that while students were required to self-evaluate their work
in general at the end of each academic period, they were not used to planning and monitoring
their work in an explicit manner. This may have been one of the reasons why there were no
initial significant differences between groups for reported self-reflection. Further research into
this topic would be needed to fully understand the causes of the initial differences between
groups in reported forethought and monitoring activities.

We also hypothesized (H2) that students who experienced training in how to regulate one’s
learning would report their reflections more autonomously and specifically in their diary task.
A comparison between groups with an ANOVA using time as a repeated measurement factor
supported this hypothesis, indicating similar findings to what has been investigated in other
studies. Specifically, that students who experience training in how to regulate one’s learning
are autonomous and specific in reporting their reflections rather than descriptive about learning
content (Perels et al. 2007; Otto 2007; Schunk and Zimmerman 1998; Stoeger and Ziegler
2008; Stoeger and Ziegler 2011; Wolters et al. 2003; Zimmerman 2000). However, unlike
most studies, we provided a detailed analysis of our qualitative data that further supports and
warrants our second hypothesis. Specifically, we presented percentages of the types of
comments students made, along with examples in order to illustrate exactly what students
reported (Appendices B and C). These reports showed that in fact, the perceptions students in
the experimental group reported in the open-ended questions shifted more towards strategic
actions to learn than the control group in the posttest.

Our last hypothesis stated that students who experienced training in how to regulate one’s
learning would have better academic performance in EFL. A comparison between groups with
an ANOVA using time as a repeated measurement factor confirmed this hypothesis. These
results are similar to the results from previous studies, where students who used diary tasks and
experienced training in how to regulate one’s learning performed better academically (Glogger
et al. 2012; Otto 2007; Perels et al. 2009). However, while most of these studies investigated
training in how to regulate one’s learning and diary tasks in math, we opted to contextualize
our study in EFL classes, which we feel is strength of this study because there is less research
considering diary tasks and self-regulated learning in this field (Greene et al. 2010).

There could be some limitations to our study concerning internal validity issues typical of
designs with repeated measurements, namely a regression threat which encompasses situations
where subjects are tested several times and their scores tend to regress towards the mean.
Another limitation may be a maturation threat where subjects may change during the course of
the experiment. Furthermore, the fact that there were initial significant differences between the
groups for reported forethought and performance activities could indicate a pre-existing
advantage of the experimental group over the control group in this domain. Moreover, since
students worked in different classes with different teachers, these differences could have arisen
from the difference in classroom practices, which we did not control in the multilevel analysis.
The fact that there was a non-random assignment of classes to treatment, could also constitute
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a strong limitation because we were limited to teachers’ willingness to participate in the
training. What’s more, we studied classes from one country only. Hence, it would be
interesting for future research to investigate cross-cultural differences in this area. Also, we
did not consider any individual cases or individual learning sessions for analysis purposes. We
could also consider examining this type of data process with time series analysis. We intend to
do so in future studies, where this diary task will be used and other aspects of students’
learning process and specific characteristics of this training in how to regulate one’s learning
could be contemplated with other samples.

Overall, our findings are in accordance with what the literature has suggested about learners
being self-regulated in the sense that they are cognitively, metacognitively, motivationally, and
behaviorally active participants in their own learning process (Wolters et al. 2003; Zimmerman
and Martinez-Pons 1986). Furthermore, if we consider individual reflection regarding one’s
own actions and thoughts as part of metacognition, this means that metacognitive reasoning is
essential for students to engage in planning, monitoring and self-reflection in class. Similar to
what has been discussed in previous literature (Cleary 2011), motivation also played a key role
in students’ perceptions of their planning, monitoring and self-reflection activities because of
the interest they revealed throughout the sessions regarding these experiences in their
responses.

Furthermore, although we only used (and only present in the Appendices section) the
information from students’ interviews at the end of the training as a motivational measure to
illustrate how students felt about using their diary task, we posit that this step was important
and is also a strength of this study. Namely because it allowed us to understand that students
felt motivated to do the diary task (see Appendix A). This was an issue that we were concerned
about because students had to fill in many diary tasks, which could have at some point,
demotivated them, as mentioned in previous studies (Glogger et al. 2012). An interesting
direction for future research would also be to understand how students feel about completing
diary tasks through applications with different time lengths and whether this has any implica-
tions on how students respond to questions in their diary tasks.

We feel that the implications of our results move towards a better understanding of how
there can be change in learners’ perspectives about how they regulate their learning and how
this change can be measured with a diary task. Moreover, this change can also occur in
regulation itself, thus, it would be interesting to add to this diary task specific regulation
activity that would measure how the learner actually regulates his/her own learning. With this
in mind, research and theory should continue to focus on learners’ perceptions, but increas-
ingly from a process approach, as we have tried to demonstrate in this study. We believe that
this approach is central to learning and to the regulation of learning because, as Bandura stated
(2006), individuals’ behaviors are influenced by external and internal factors that are in
constant change. Hence, it is vital to measure this change and to understand how overt and
covert influences affect learners (Zimmerman 2000) by collecting data from the learners’
perspective and from the environment. This type of assessment could aid schools and teachers
in keeping a track of students’ continuous development over time. This itself could have
important implications for a personalization of students’ evaluations in school (Cleary 2011).
What’s more, if teachers have information about what their students perceive of the tasks
proposed to them and of how they perform and regulate their learning in class, they can mold
their pedagogical practices to fit students’ needs in terms of cognitive and motivational
processes.

Future studies could focus on how teachers could use their pedagogical practice to promote
individual reflection about the learning process. They could themselves practice regulating
their own learning, co-regulate and share regulation with colleagues in order to better guide
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students and teach them learning strategies explicitly. It would also be interesting to measure in
future research how training in how to regulate one’s learning could be designed with
contemporary technological tools to promote and capture self-regulated learning processes,
as well as students’ perceptions about these same processes (Azevedo and Cromley 2004).
More specifically, future research could focus on computational design aspects of training in
how to regulate one’s learning in various curriculum-based learning environments, as recom-
mended in previous literature (Graesser and McNamara 2010), as well as on an interactive and
dialectic online version of the diary task DOGS-RL that could promote these processes and
reflections.

Ultimately, the implications of this study are of great importance for researchers and
practitioners working with elementary school children. Basically because the diary task
presented here can be adopted from early on in first-grade and adapted to the different grades
in primary education (i.e., substituting written form with audio form). Considering this diary-
task has the potential to promote reflectiveness in students, it would be wise to start early as
has been recommended in the literature (Whitebread et al. 2009). It would also be interesting to
examine with a longitudinal study how children could develop their reflective thinking
throughout the primary school years. Furthermore, given the importance of collaboration in
learning (Järvelä and Hadwin 2013), this diary task could be used/adapted and tested as a
collaborative diary task as well, where students could practice sharing goals, anticipations and
reflections of their collaborative performance and regulation. This could be an opportunity for
developing socially-shared regulated learning from early on.

In sum, we argue that this diary task captured change in students’ perceptions regarding their
experiences of planning, monitoring and evaluating their own work, as other instruments that
were tested in the literature (Klug et al. 2011; Schmitz and Wiese 2006). Teachers can use the
DOGS-RL in their class with their students in order to understand how they view their self-
regulated learning actions in class, which could have important implications, not only for
pedagogical classroom practice, but also for how their students reflect about planning, moni-
toring and self-evaluating. Lastly, using learning diary tasks to capture learners’ perceptions of
self-regulated learning experiences as they participate in different learning environments also
provides educational psychologists with an important tool/method for assessing cognitive and
perceptual changes that are difficult to measure with traditional evaluation methods.
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