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ABSTRACT. For the purpose of examining a tool to enable students in higher education to
systematically reflect on their own self-regulation, a modified version of the Martinez-Pons
Scale of Self-Regulation was used in a cohort study of 75 first-year undergraduate students
in a Scottish University. Statistical analyses of the data revealed that, consequent to the
intervention, participants reported greater use of self-regulatory behaviour. The reported
change is explored through the lenses of expertise, pedagogy and personal epistemology.
While this study cannot explain the detail of this reported change, its purpose was never-
theless met insofar as a structured self-recording instrument, to focus and inform students
on the nature and effectiveness of their current learning behaviour, could be a useful and
readily-available pedagogic tool for higher education tutors who wish some support in their
practice.
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1. INTRODUCTION

For quite some time, learning has been increasingly understood to be con-
sistent with a constructivist perspective and, more recently, with a social
constructivist perspective (Resnick, 1989), in which knowledge is not pas-
sively received from the world, from others, or from authoritative sources.
Rather, all knowledge is created as individuals (and groups) adapt to and
make sense of their experiential worlds. Accordingly, people learn by be-
ing involved, by being active in the learning process and often working in
collaboration with others; learners are active constructors and organisers
of their own learning through comparing extant knowledge with new ideas
and resolving the tensions created by conflicting or contradictory informa-
tion; and, finally, learners’ construction of knowledge is a self-regulating
process. Instead of learning being viewed as a passive, externally-directed
process in which the learner is a knowledge consumer, it is now more
usually thought of as an active and self-directed process in which learners
build or construct internal representations that are personal interpretations
of their learning experiences.

This view of learning as self-regulated knowledge construction, instead
of consuming pre-selected, pre-pared and pre-packaged knowledge, has
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implications for pedagogical practices. Instead of viewing teaching only in
terms of the traditional knowledge-transmitting paradigm (Brophy, 2002;
Collins, Brown & Newman, 1989), it is perhaps better conceptualised as
being grounded in knowledge of how learning occurs (Gagné, 1970; Glaser,
1991). Furthermore, in developing teaching practices that focus on how
students learn, it is argued that the learners’ percepts of, and behaviour in,
the learning situation are of prime importance (Brophy, 2002; Shuell, 1986,
1996; Vermunt & Verloop, 1999).

The prominence attributed to the learner’s own mediation of the learning
experience(s) foregrounds the importance of understanding learners’ per-
ceptions of their sense of autonomy in a formal learning environment (Wos-
nitza & Nenniger, 2001). For Wosnitza and Nenniger (2001), this sense of
autonomy is predicated on the constructs of learning need (in which the
learner’s desire to ameliorate a perceived deficit in declarative or proced-
ural knowledge initiates the learning process) and motivational control (in
which the learner’s desire to progress particular learning is understood to
depend on his/her strategic behaviour to direct the learning process). In
other words, unless the learner actually wants to learn (from which one
can infer that the learner has some goal in mind) and unless the learner
engages in activities to progress the learning (assuming that the learner can
regulate learning at least to some extent), learning is not likely to take place
(Garcia & Pintrich, 1994; Pintrich & DeGroot, 1990). This implies that we
cannot explain learning as directly emanating from the learner’s ability,
personality or demographic characteristics. Nor can we explain learning
as directly emanating from the cultural or contextual features of the envir-
onment. Rather, learning would appear to be a function of the learner’s
personally-initiated strategies to improve both achievement and environ-
ment, rendering self-regulation to be fundamental in efficient and powerful
learning (Boekaerts, 1997). Furthermore, all learners attempt to regulate
their own academic learning (Zimmerman, 1998), but some are more skil-
ful while others remain naı̈ve. This suggests that it is clearly of peda-
gogic importance that self-regulation is understood in an elaborated way
in order that congruent teaching practices can be developed (Vermunt &
Verloop, 1999).

1.1. Academic Self-Regulation

Self-regulation is a cyclical process of cognitive engagement in which pur-
posive behaviour is planned, adapted and evaluated (Butler & Winne, 1995;
Zimmerman, 2000, 2001). Typically the whole process comprises three or
four phases (depending on how any one conceptual model demarcates
the different forms of cognitive engagement), which are generally ordered
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in time but which are not hierarchical, thereby allowing the possibility
of phases operating simultaneously and dynamically (Ertmer & Newby,
1996; Pintrich, 2004). The first phase is one of forethought or planning
in which learners set clear goals, select and sequence a series of strate-
gies and/or procedures to realise the goals and identify potential barriers to
the successful realisation of their goals, on the basis of their extant know-
ledge (procedural, declarative, strategic and conditional). A second phase
is one of monitoring which involves learners being aware of what they are
doing: understanding how what they are doing fits into the already deter-
mined sequence of steps and anticipating what ought to be done next. The
third phase is one of learners implementing and adapting their strategies
to maintain control over themselves or the task. Because both monitoring
and regulation are being carried out throughout the execution of the plan,
these phases can be difficult to distinguish empirically (Pintrich, Wolters &
Baxter, 2000) and quite properly could be collapsed into one (Ertmer &
Newby, 1996). The final phase is one of reaction to, and reflection on, the
outcome of the execution of the plan in which learners can compare their
current progress with their goals, make attributions for their progress and
evaluate aspects of the task environment to judge both the appropriateness
of their goals and their own strategic behaviour. Of the various phases, the
planning and setting of goals is critical because this establishes the direction
of subsequent learning. As such, it is of superordinate importance because
there can be no self-regulation without goal direction (Winne, 1997). In
each and all of these processes, there is the potential for learners to per-
form skilfully or naı̈vely. The differences catalogued turn on the distinction
that skilful self-regulators view academic learning as something that they
do for themselves, while naı̈ve self-regulators see themselves as victims of
their learning experiences. Studies reviewed by Butler and Winne (1995)
suggest that naı̈ve self-regulation is very common, but that it can become
more skilful through interventions which require skilled self-regulatory
behaviour for task completion.

However, while self-regulation is documented as a necessary condition
for efficient learning, there is a lack of clarity in the literature (Pintrich et al.,
2000; Zeidner, Boekaerts & Pintrich, 2000) as to the conceptual distinction
between self-regulation and metacognition. In positing self-regulation to
be a complex web of conceptual dimensions (Boekaerts, 1999; Boekaerts
& Minnaert, 1999; Pintrich et al., 2000; Zimmerman, 1994), most models
of self-regulation would accord a role to metacognition (Zimmerman &
Schunk, 2001), although specific models vary as to the centrality of this
construct. A further potential for confusion is in the lack of distinction be-
tween self-regulated learning as a cognitive competency and self-regulation
as the behavioural performance of a skill (Zimmerman & Risemberg,
1997). While the psychological literature makes clear that self-regulation is
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essentially a cognitive competency, for which there might or might not be
behavioural tactics (Pintrich et al., 2000; Winne, Jamieson-Noel & Muis,
2002), the very fuzziness of the construct could render the pedagogic sig-
nificance of self-regulation to be incidental rather than fundamental to those
of us wanting to improve the learning environment (Boekaerts & Minnaert,
1999), but who do not have the appropriate psychological knowledge. It is
therefore important in the context of higher education generally that tut-
ors, who might not themselves research student motivation and learning,
understand self-regulation in a way that they can readily harness in their
own teaching contexts. There are good reasons for believing that learners’
conceptions of their own attempts to acquire knowledge and to apply such
knowledge to their own intellectual development are important sources of
pedagogic information for tutors, and therefore worthy of investigation.
One reason is that skilful self-regulation is associated with greater fore-
thought to preparing for learning, with more effective effort in carrying
out the learning task, with more comprehensive reflection on the volitional
control exercised in the realisation of the learning goal and with improved
academic achievement (Zimmerman, 1998). Another reason is that self-
regulation is the mechanism through which transfer of learning occurs
(Martinez-Pons, 2001) within the paradigm of social cognition (Fiske &
Taylor, 1991). So, by enabling students to make explicit their own self-
regulation, they are then in a better position to improve their strategies
where these are understood to be important, given that students can com-
plete undergraduate courses in higher education and yet have no more than
a basic, quantitative conception of learning (Dahlgren, 1997; Eraut, 1994).
To this end, the purpose of the study reported here was to pilot a modified
version of the Five-Component Scale of Self Regulation (Martinez-Pons,
2000) as a pedagogic tool with higher education students in their devel-
opment of self-regulatory behaviour. Specifically the study was testing
whether a set of instructional prompts, derived from the modified version
of the Five-Component Scale of Self Regulation (and used to augment an
instructional module designed to introduce, and have students apply, con-
cepts of motivation and thinking) could influence students’ goal-setting,
strategy implementation and monitoring of their learning.

1.2. Accessing and Measuring Self-Regulation

The essentially complex, and potentially ambiguous, quality of self-
regulation makes clear that it is not amenable to either simple or direct
measures. For Winne and Perry (2000), one criterion in determining the
measure depends on whether self-regulation is predominantly an aptitude or
an event. If self-regulation is largely an event, appropriate measures would
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include think-aloud protocols, error-detection tasks and trace methodolo-
gies (Winne & Perry, 2000) as these measures focus on the thoughts and
cognitive processes of individual learners when carrying out particular, and
possibly unique, tasks. However, if self-regulation is construed largely as
an aptitude in which a general, or default, perspective is sought in rela-
tion to the typical responses of learners, then self-report questionnaires
or structured interviews are appropriate measures (Winne & Perry, 2000).
The purpose of the study reported here was to explore self-regulation as
an aptitude amenable to influence through a pedagogical tool for potential
use with a range of tutors in a variety of situations. Furthermore, because
the strength of the self-report questionnaire is in its facility to measure
propensities to use different self-regulatory processes, rather than to mea-
sure behaviour in particular contexts (Pintrich et al., 2000; Winne & Perry,
2000; Winne et al., 2002), the use of one such instrument was deemed to
fulfil the pedagogic intentions of the study.

2. METHOD

2.1. Design

A cohort study was conducted in which university students experienced
instruction that aligned module material and self-regulatory prompts.
To test the efficacy of the intervention, the self-regulation measure was
administered before and after module delivery.

2.2. Instrument

A modified version of the Five-Component Scale of Self Regulation
(Martinez-Pons, 2000) was used in favour of the popular Learning and
Study Strategies Inventory (LASSI) (Weinstein, Zimmerman & Palmer,
1988) and the Motivated Strategies for Learning Questionnaire (MSLQ)
(Pintrich, Smith, Garcia & McKeachie, 1993), both of which might have
been selected (Winne & Perry, 2000). LASSI was rejected because of its
focus on students’ approaches to learning (SAL) than on self-regulated
learning (SRL) (Biggs, 1993; Pintrich, 2004) and MSLQ was rejected be-
cause the hierarchical design of the instrument results in self-regulation
being accorded a relatively small place. The Five-Component Scale of Self
Regulation (Martinez-Pons, 2000) has the construct of self-regulation as
its exclusive focus, and it seems to be consistent with the assumptions of
social cognition. Further, it is a more recent instrument, which is benef-
icial (Richardson, 2004), and has been validated with both school pupils
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and students in higher education. The component scales of goal-setting,
strategy implementation and monitoring were selected. Some surface and
cosmetic changes to item wording and item order were made to present
good face validity to a UK sample. For the 15 items in each scale of the
questionnaire, participants were invited to indicate the frequency – Never,
Sometimes, Frequently, All the Time – with which they engaged in each
of the behaviours. The use of the questionnaire protocol presumed that
the participants did possess some strategy knowledge, if not also some
strategy skill (Zimmerman, 1999). While neither of these hypotheses was
tested in advance of questionnaire administration, directing the participants
to make use of a peripheral context when making their responses is both a
practised and practical way of administering the self-report questionnaire
(Pintrich et al., 1993; Winne & Perry, 2000). Nevertheless, a self-report
questionnaire cannot probe the respondents’ awareness of the processes
that they are using to regulate their learning, their ability to describe and
report on their metacognitive processing (even when selecting from avail-
able alternatives), or their honesty in reporting (Tobias & Everson, 2000).

2.3. Procedure for Gathering Data

The investigator administered the questionnaire to all participants during
class times. The questionnaire contained 45 items and 30 minutes were
allowed for its completion. In the administration of the questionnaire prior
to the intervention, participants were given scripted verbal instruction as
follows:

Here are some suggestions about what people do and don’t do when they are learning.
Consider how true, if at all, each statement is for you, in your BEd studies and put a tick in
the box that best represents your views.

In the administration of the questionnaire after the intervention, participants
were given scripted verbal instruction as follows:

Here are some suggestions about what people do and don’t do when they are learning.
Consider how true, if at all, each statement is for you now that you have completed the
module on Understanding Yourself as a Learner and put a tick in the box that best represents
your views.

2.4. Procedure for Intervention

The module aims were to introduce concepts of motivation and think-
ing and to have the students apply these concepts to their own learning.
Module delivery was organised around engagement in solo and collabora-
tive tasks and was consistent with a constructivist perspective (Hickey &



FACILITATING SELF-REGULATION IN HIGHER EDUCATION 101

McCaslin, 2001; Tynjälä, 1999). The module comprised specified and ad-
ditional reading, lectures (to the entire cohort) and discussion groups (of
about 20 students) in which students were required to engage in a range
of learning tasks to transform (through applying or concretising, memor-
ising or rehearsing, critiquing, analysing, relating or structuring, selecting
or summarising) ideas that they had read or heard about. These tasks were
essentially the thinking activities that people use to learn (Vermunt & Ver-
loop, 1999). In all of the elements of the module, students had available
an aide-mémoire of self-regulatory prompts (listed in Figure 1) to remind
them that at any point tutors or peers could ask for clarification as to the
strategy or tactic that was guiding a particular task or part of a task. The
rationale for providing prompts is that they could support students who
are deficient in producing the relevant regulatory behaviours at appropriate
points (Veenman, Kok & Blötte, 2005).

2.5. Participants

Seventy-five (75) students (59 females and 16 males), of whom 50 stu-
dents were aged between 17 and 21 years and the remainder were mature
students (over 21 years), comprised the sample. First-year students from a

Figure 1. Self-regulatory prompts.
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Scottish University, studying for a Bachelor’s degree in Primary Education
(a professional qualification with a license to practise), were registered for
a compulsory and accredited two-semester module entitled, Understand-
ing Yourself as a Learner; the pedagogic intervention around which the
measures were taken.

2.6. Analysis

Strictly speaking, because the data gathered were ordinal measures, they
should have been analysed non-parametrically. However Cramer (1998)
argues that at times ordinal measures can be subjected to parametric testing
because what is being tested is whether there is any difference between
measures, with there being no claims either for the interval or ratio of the
measure. On the basis of Cramer’s reasoning, therefore, parametric tests
were used.

3. RESULTS

The results refer to the frequency on a scale from 1 to 4 (Never, Some-
times, Frequently, All the Time) with which constituent behaviours of
goal-setting, strategy implementation and monitoring were deployed be-
fore and after a pedagogic intervention. If the exploration and promotion
of goal-setting, strategy implementation and monitoring are to be fostered
through a specific tool, the reliability of the instrument used is of prime im-
portance. The study showed that Cronbach’s alphas before the intervention
were 0.88 for goal setting, 0.90 for strategy implementation, and 0.92 for
monitoring, and after the intervention were 0.88 for goal setting, 0.79 for
strategy implementation and 0.92 for monitoring. These coefficients are
typically understood to constitute an acceptable level of internal reliability
in most social science applications.

Means are shown in Table I. Comparison of pre-intervention and post-
intervention mean subscales using paired-sample t-tests showed a signifi-
cant difference for all subscales: Goal Setting, t (74) = −19.46, p < 0.001;
Strategy Implementation, t (74) = −19.81, p < 0.001; and Monitoring, t
(74) = −20.61, p < 0.001. Even if a repeated-measures design had not
been appropriate, independent t-tests to compare the pre and post scores on
each of the three scales (more conservative than the paired samples t-test)
still yield a significant difference (p < 0.001) for all three subscales: Goal
Setting, t (148) = −17.56, p < 0.001; Strategy Implementation, t (148)
= −17.89, p < 0.001; and Monitoring, t (148) = −18.97, p < 0.001.

These tests support the conclusion that the intervention influenced the
three main elements of self-regulation. In other words, students reported
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TABLE I

Mean and Standard Deviation for Pre-intervention and Post-intervention Ratings for Goal
Setting, Strategy Implementation and Monitoring Subscales

Pre-intervention Post-intervention

Subscale N Mean SD Mean SD

Goal 75 2.14 0.39 3.17 0.33
Strategy 75 2.19 0.39 3.18 0.28
Monitoring 75 2.04 0.41 3.26 0.38

significantly increased awareness of, and engagement with, sets of be-
haviours that are thought to constitute self-regulation. Clearly, it would
have been desirable to have had these differences corroborated by the scores
from a control group, but the resource constraints of this exploratory study
meant that participants who would be comparable in all other respects could
not be included. A further limitation of this study is that, although there
is a difference reported in engagement in self-regulation, it is not fully
clear how the intervention has contributed to this. For scientific purposes,
it is clearly important to understand self-regulation in more detail but, for
pedagogic purposes, it is sufficient to be persuaded that the differences
evidenced in this study have a robustness that warrants continued examina-
tion of the intervention. The Discussion below attempts to unpack possible
explanations for the intervention’s effects.

4. DISCUSSION

The purpose of the study reported here was to explore whether students’
reported goal-setting, strategy implementation and monitoring might be
influenced by specific pedagogic intervention. From the changes in scores
on the three scales, it is possible to claim that students reported that they
engaged in more self-regulation after the intervention than they did prior
to it though the contributing effects of the module material and the self-
regulatory prompts themselves cannot be teased apart at the moment. The
reported increase in self-regulation can be understood through a number of
related lenses.

One lens is expertise. Experts are able to think more effectively about
problems because they possess an organised and integrated body of concep-
tual and procedural knowledge that can be both readily accessed and used
with superior metacognitive skill (Glaser & Chi, 1988). Ericsson (2002)
argues that expertise is a function of deliberate practice that is mediated
by experience in domain related activities, engagement in activities that
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promote domain expertise and the cognitive mediation of the individual.
For example, experts familiarise themselves with the specific and peculiar
features of the contexts in which they operate. In so doing, they retrieve
pertinent prior knowledge for potential use and plan how this might be
best deployed. They then anticipate likely consequences from following
one or more planned courses of action and, based on this, they might well
construct alternative/better courses of action. These features of expertise
were reflected in characteristics of the intervention. Strategy instruction
was integrated into the domain-specific content of the module in recog-
nition of the evidence that points to the interplay between self-regulation
and other-regulation; this is a form of teaching known as process-oriented
instruction (Vermunt, 1995). This meant that engagement in learning tasks
was explicitly prefaced with the requirement to analyse the assignment,
identify task demands and articulate performance criteria. Next, the deter-
mination of task strategy had to be justified in terms of the performance
criteria and, when these did not match well, further planning and goal-
setting were required. A further requirement was that students articulated
the stages of the strategy in their own words and, finally, the outcomes
of the strategy implementation had to be modified/fine tuned. What was
possibly happening was that the intervention was emphasising the phases
of self-regulation that experts deploy in their cognitive mediation of tasks.

A second possible lens through which to understand the results is peda-
gogy. Pedagogical content knowledge is: knowledge of how to structure and
represent particular academic content for teaching; knowledge of the com-
mon conceptions, misconceptions and difficulties that students can have
when learning particular content; and knowledge of the specific strategies
that can be used to address students’ needs in particular classroom cir-
cumstances (Shulman, 1987). Such knowledge guides tutors’ actions and
reasoning in highly-contextualised classroom settings. In other words, ped-
agogical content knowledge is conditionalised on a set of circumstances: it
cannot be reduced to sets of facts or isolated propositions, but it reflects the
contexts of applicability. Without pedagogical content knowledge, tutors
are unable to help students to learn when, where and why to use con-
tent knowledge. Tutors’ pedagogical interventions can be characterised
as strong tutor control, weak tutor control or shared control (Vermunt &
Verloop, 1999). In strong tutor control, the tutor is perceived to be tak-
ing a major role in the cognitive, affective and regulatory activities that
are needed to secure high-quality learning whereas, in loose tutor control,
the tutor assumes that learners will engage in appropriate cognitive, affec-
tive and regulatory activities of their own volition. Too much tutor control
can mean that the tutor is clarifying the subject matter, offering examples,
suggesting arguments for or against a point of view and so on, and there-
fore that the students’ need to think (and therefore to learn) is minimised.
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Because too much tutor control replaces/compensates for low metacogni-
tive awareness, students who are not skilled in the phases of self-regulation
might view the tutor’s metacognition as essential for the development of
their own skills and knowledge, leaving such students overdependent on tu-
tors (Boekaerts, 1999). Too little tutor control can mean that students have
complete and unconditional choice as to what cognitive processes to en-
gage without any criteria to judge their progress, a possibly unsatisfactory
state of affairs for students who want some teacher regulation of their learn-
ing processes. An intermediate position is shared control in which students
carry out the various cognitive, motivational and regulatory activities but
do so through the stimulation of tutors who perhaps ask detailed questions,
have students present arguments, require students to analyse the cause of
their problems or otherwise assign tasks that give choice and responsibil-
ity to the students (Vermunt & Verloop, 1999). It was this shared control
which was inherent in the delivery of the module where, through the selec-
tion of reading and lecture content, relevant material was brought into the
arena by tutors but was cognitively processed by the students (Vermunt &
Verloop, 1999) who controlled the processing through their regulatory
choices with such control being scaffolded (with all that this implies for
support) by tutors. So what the intervention possibly allowed the tutors
to do was to foreground, through the cyclical phases of the prompts, that
self-regulatory strategies are useful and meaningful in the construction of
new domain-specific knowledge.

A third possible lens is that of personal epistemology in which students’
beliefs about the nature of knowledge about their own ability to learn (Pin-
trich, 2003) influence the ways in which they approach, engage in and
evaluate their learning, with some types of beliefs constraining the use
of deeper processing (Schommer, 1993). According to Boekaerts (1997,
1999) and Pintrich (2000), when students adopt a mastery goal orientation
(in which they strive to increase their competence through understanding
or mastering something new) rather than a performance goal orientation
(where individuals strive to gain favourable, and avoid negative, judgements
of their competence), they are more likely to persist in the cognitive and
metacognitive activities that improve their learning such that they review
goals that they have already set, modify their strategic engagement to take
account of evaluations of self-set goals and engage in adaptive help-seeking.
This means that not only might students not know about how and when to
deploy particular regulatory behaviours, but they might further have beliefs
that limit their choice of behaviours, implying that intervention to improve
self-regulation should include targeting the beliefs that students might
have of learning. However students have multiple and often conflicting
goals for their learning (Oettingen, Hönig & Gollwitzer, 2000) and, within
the largely formal learning environment of higher education, students’
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and tutors’ intentions for learning might not be congruent (Boekaerts &
Minnaert, 1999). The possibly tight prescription of the curriculum and
emphasis on formally-assessed learning outcomes, which require students
to remain on task regardless of their interest in the topic, could result in
perceptions of little student latitude to set their own subsidiary goals. The
increased reporting in self-regulation could have been a function of the in-
tervention’s repeated emphasis on setting specific, proximal goals through
which students learned to make clear both the standards and the amount
of effort required for progressive success (Bandura, 1997; Boekaerts, Pin-
trich & Zeidner, 2000; Locke & Latham, 1990), thereby enabling them
to elaborate their representations of self-regulation (Boekaerts, 1997). It is
when students appreciate the meaning and worth of the learning goal, using
it to steer and direct their behaviour, that they can integrate their regula-
tion of learning with the development of their domain-specific knowledge
(Boekaerts & Minnaert, 1999). So what the intervention possibly allowed
was an emphasis on self-referential standards to heighten the sense of ef-
ficacy that derives from the successful attainment of prior goals, thereby
stimulating the setting of even more challenging goals (Bandura, 1997).

5. CONCLUSION

The purpose of the study was to pilot a modified version of the Five-
Component Scale of Self Regulation (Martinez-Pons, 2000) as a vehicle for
activating and engaging learners’ existing prior knowledge of goal setting,
strategy implementation and monitoring both before and during learning
tasks. The results point to a particular pedagogical intervention resulting
in increased reporting in the different phases of self-regulation. While we
would not wish to over-interpret data from a single study with a limited
sample and many potential biases, what the intervention appeared to be
doing was enhancing students’ understanding of the components of self-
regulation, helping students to understand how the components influence
performance, and prompting the students to act in accordance with the
phases of self-regulation, thereby promoting its routinisation. Furthermore
the intervention did not engender a helpless response but made clear that
self-regulated learning is neither easy nor automatic and can be demanding
in terms of time and effort (Pintrich, 2003). In students whose achievement
is less than optimal because of their lack of detailed criteria against which
to observe, evaluate and transform their own learning behaviour, the use of
a structured self-recording instrument that focuses on and informs students
as to the nature and effectiveness of their current learning would appear
to be useful. As well as being the necessary first step in enabling higher
education students to make explicit their own self-regulatory behaviours
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(Zimmerman, 1999), the modified version of the Five-Component Scale of
Self Regulation (Martinez-Pons, 2000) is a possible mechanism through
which to practise and reflect on such tactics and strategies as they employ,
because it draws attention to the cognitive and metacognitive processing
that is fundamental to high-quality learning.

In discussing the significance of these changes, it is recognised that,
while the scales used were targeting academic learning (and as such could
be assumed to emphasise cerebral activity), the scales exclude the pos-
sibility neither that motivation as well as cognition was being regulated
(Boekaerts, 1997, 1999; Järvelä & Niemivirta, 1999; Winne, 1995), nor
that behaviour and context were also being regulated because it is the
learners’ perceptions of their involvement in both behaviour and context
(rather than particular behaviours or contexts per se) that are the focus of
self-regulatory activity (Pintrich, 2004). Thus, not only does self-regulation
comprise various components (cognition, motivation, affect, behaviour and
context), but these components interact to provide individuals with the
feedback that they use to evaluate whatever strategies were selected to
achieve particular goals. The increase in reported self-regulation confirms
that self-regulation does not exist in isolation, but must be aligned with the
curriculum and with instruction if it is to support students’ learning, be-
cause students cannot regulate their learning without taking account of the
environmental conditions. In other words, self-regulation interacts recip-
rocally with the environment so that self-regulation is not merely a process
of adjusting to changing environmental circumstances, but rather it is the
purposeful engagement which takes cognisance of changing environmental
circumstances but which nevertheless is directed towards particular goals.
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