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It is proposed that the transition from secondary to higher education can be
facilitated by improving secondary school students’ capabilities for independent,
self-directed, and self-regulated learning (SRL). University learning places high
demands on students for complex and independent learning, namely learning that
requires the ability to plan, monitor and evaluate one’s work and to control one’s
motivation and emotion. A major stream of educational research has shown the ben-
eficial impact of self-regulated learning on student motivation and has concluded that
self-regulation is a significant source of achievement differences among students.
However, many secondary school students lack the skills of an independent and
self-regulated learner when they enter higher education, something that contributes
to considerable student attrition during the first year of university study. In this article
I argue that more attention should be paid to the promotion of self-regulated learning
in secondary schools. This can be achieved by helping teachers understand how to
enrich students’ knowledge about learning and strategies to manage it. Some exem-
plary practices developed at secondary schools are discussed as a means of providing
examples of effective learning environments for SRL.

University learning is substantially different from the learning and teaching that
takes place in secondary education, making the transition to higher education a chal-
lenging process for many students. At university, students are faced with a large and
diverse student body, impersonal lecture classes, countless tests and deadlines, and
little access to their teachers and tutors for personal guidance and feedback. Often
unprepared for the amount of study time expected of them and the increased demand
for independent learning and self-reliance, many students decide not to continue their
university studies (Gale and Parker 2014; Pascarella and Terenzini 2005). Rausch
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and Hamilton (2006) reported that between 25 and 30% of the 2.2 million students
who started their studies at US universities decided not to continue their studies after
the first year. The situation is similar in many universities in Europe and in Australia
(Department of Education 2008; EMBO 2006).

There are various ways to bridge the gap between secondary and higher education
(Harvey and Knight 1996; Hunt et al. 2002). The proposal discussed in this article
centres on the idea of improving students’ capabilities for independent, self-directed,
and self-regulated learning during the secondary school years. Self-regulated learning
(otherwise known as SRL), is a conceptual framework for understanding the cogni-
tive, motivational, and emotional aspects of learning. Although there are different
theoretical frameworks from which the self-regulation of learning has been studied,
they all agree that learning can be improved and that it is more effective when
students can control their motivational states, employ appropriate cognitive and
metacognitive strategies, and reflect upon their learning processes and outcomes
(Boekaerts 1997; Zimmerman 2002; Winne 2011).

The self-regulation of learning is being increasingly recognized as an important
factor when investigating barriers in the transition from secondary to higher educa-
tion. Universities place high demands on students for complex and independent
learning, i.e. learning that requires the ability to plan, monitor and evaluate one’s
work and to control one’s motivation and emotion. These are exactly the capabilities
included in the rubric of SRL. Indeed, in a recent review, Bjork er al. (2013, 418)
argued that ‘our complex and rapidly changing world creates a need for self-initiated
and self-managed learning ... Knowing how to manage one’s own learning activi-
ties has become, in short, an important survival tool’. A major stream of educational
research, including SRL interventions and meta-analyses, has shown the beneficial
impact of self-regulated learning on student motivation and led to the conclusion
that self-regulation is a significant source of achievement differences among students
(Dignath-van Ewijk and van der Werf 2012; Hattie 2013).

Despite the importance of SRL, many secondary school students do not have
adequate knowledge about learning and have not developed the necessary strategies
to manage it (Bjork e al. 2013; Lawson and Askell-Williams 2012; Trevors et al.
2016). As a result, they are not ready to face the increased demands for independent
learning at university. In a survey of first-year students at an Australian university,
about one third of the students stated that they ‘feel ill-prepared to choose a univer-
sity course on leaving school’ and that they tend to experience an ‘early “reality
shock” when their first semester marks begin to come in’ (Krause ez al. 2005).

Lack of knowledge and skill to manage and control one’s learning goes hand in
hand with the absence of the explicit promotion of SRL in secondary education. In
surveys of college students, about 65% to 80% of students answered ‘no’ to the ques-
tion ‘Do you study the way you do because somebody taught you to study that way?’
(Kornell and Bjork 2007; Hartwig and Dunlosky 2012). Teachers seem to recognize
the importance of teaching their students how to become self-regulated learners.
However, when they are explicitly asked, they say that they do not feel confident
to teach SRL or that they do not have the time to do so. In a recent survey of teacher
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practices in Australia, Harding et al. (2017) found that 98.8% of the participants said
that SRL skills are important. However, only 32% of these teachers reported that
they specifically included some elements of SRL when planning a lesson. Of the
remaining teachers, 45.8% said that there is not enough time to teach the content
of the curriculum as well as SRL skills, and 24.1% acknowledged that they did
not know how to teach SRL. Studies based on observations of teachers in the class-
room, and not on self-reports, demonstrate that there is little or no explicit instruc-
tion of SRL in secondary education (e.g. Spruce and Bol 2015).

The lack of emphasis on developing the skills of a competent and independent
learner in secondary school is not unrelated to the fact that these skills are not
recognized as important and relevant for the transition to higher education by uni-
versities. Although students usually undertake difficult background knowledge tests
in the disciplines to demonstrate that they have the subject knowledge necessary for
their studies, they are not, or are very rarely assessed on whether they possess the
skills necessary to manage their learning in an effective way. Establishing such tests
at university entrance can be one of the ways to influence secondary schools to
engage in actions directed at the development of these skills in their students.

It could be argued that some measures have been taken in this direction, in the
context of what is known as the twenty-first century skills movement. Some of the
important twenty-first century skills are collaboration, communication, critical
thinking, creativity and problem solving. The importance of these skills has usually
been emphasized in the context of the transition from school to the workplace,
although they are also relevant to the transition from secondary to higher education.
Some progress has been made in defining and measuring these skills in the context of
the Assessment and Teaching 21st Century Skills (ATC21S) project as well as in the
context of the Programme for International Student Assessment (PISA) of the
OECD (Griffin et al. 2012; OECD 2003, 2004). Although it could be argued
that twenty-first century skills are an important part of the competencies of a
self-regulated learner, the SRL project is a larger and more comprehensive approach
aiming at the development not only of some isolated skills but also of the learner as a
person with knowledge about learning and ability to manage and control his/her
cognition and motivation.

Difficulties and Challenges Faced in the Promotion of Self-regulated
Learning in Secondary Education

In thinking about the capabilities of a self-regulated learner, one can distinguish one
aspect that concerns ‘knowledge about learning’ and another that involves ‘learning
strategies’. Knowledge about learning refers to one’s knowledge about how learning
happens, about how learning is influenced by motivational orientations, attributions
of success and failure, test anxiety and other negative emotions, and about one’s
personal beliefs about their own learning, including beliefs about self-efficacy,
motivations and goals. ‘Learning strategies’ refers to the repertoire of cognitive,
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metacognitive and motivational strategies that learners can employ to deal effec-
tively with learning tasks. Knowledge about learning and a repertoire of efficient
learning strategies are important because knowledge is not something that can be
transmitted from teachers to students passively. Human brains are not wax tablets
or recording devices. On the contrary, learning depends on what students do to learn
— on the actions they use to process the information they receive effectively. Some of
these actions include paying attention and encoding information, selecting main
ideas, activating relevant prior knowledge and storing it in long-term memory.
Efficient learning requires that students constantly monitor incoming information
to confirm that it has been understood, comparing it with prior knowledge, elabo-
rating, interrelating and checking for inconsistencies and discrepancies, organising it
in memory and storing it, ensuring that it can be easily retrieved and understanding
how it applies to other situations (Ambrose et al., 2010; Bransford et al. 1999;
Vosniadou 2001).

In an influential study, T.H.M. Chi (and others) investigated how undergraduate
students who had not taken any prior physics courses learned to solve problems in
mechanics (Chi et al. 1989). The students studied worked-out examples of mechanics
problems and were then evaluated on how they solved a set of new problems.
Although the students did not differ in their prior knowledge of physics, some of
the students showed greater success at solving the new problems than others. The
results revealed marked differences between the ‘good’ and ‘poor’ students in the
way they studied the worked-out examples. One important difference was that the
good students were much better in realising when they failed to understand some-
thing and what it was that they failed to understand, compared with the poor stu-
dents. The poor students generated an average of only 1.1 statements indicating
failure to comprehend, while the good students generated an average of 9.3 such
statements. Another crucial difference was that the good students were able to iden-
tify the loci of their misunderstandings and raise specific questions whereas the poor
students stated their lack of understanding in general terms. The specific questions
raised by the good students were much more likely to be related to critical physics
principles and concepts compared with the general questions raised by the poor stu-
dents. Third, the good students were able to start an inferential process to generate
answers to these specific questions by producing self-explanations, which made their
understanding of the physics principles described in the text more complete. Indeed,
the good students produced a significantly greater number of such self-explanations
compared with the poor students.

The results of this research (Chi et al. 1989) show that student learning depends
critically on the way students monitor their comprehension while they study: how
well they can detect failures to understand and how well they employ appropriate
learning strategies to bridge new information with what they already know in order
to form a meaningful and cohesive knowledge schema. Comprehension monitoring
and evaluation strategies are important for learning in all disciplines but especially
important in science and mathematics. Learning in these areas often requires
understanding difficult, complex and counter-intuitive theories, which necessitate
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considerable re-organisation of existing concepts, the creation of new models and
representations and other conceptual changes (Vosniadou 2013; Chi 2008).
Although present in secondary school, these learning challenges greatly multiply
upon entering higher education, making SRL knowledge and strategies even more
necessary. Secondary school teachers can play a critical role in helping their students
acquire the SRL knowledge and strategies that can help them succeed at university.

Teaching the skills of an independent learner is not an easy matter. It requires
substantial changes in the traditional way of teaching, which is focused primarily
on the provision of subject matter content. For one thing it requires giving students
more independence and control over their learning, something that teachers are often
reluctant to do. Keeping control of the classroom is important for many teachers
who do not know how to manage a more open and student-centred learning envi-
ronment. The promotion of self-regulated learning also requires taking a different
approach to teaching subject content itself. Rather than focusing on the transmission
of content information, it requires that teachers design constructive and interactive
tasks that students can use to process content information critically. It also requires
teaching students the strategies needed for the successful completion of such tasks.
Teachers who believe that their role in the classroom is the provision of subject con-
tent may find it difficult to agree with the proposition of SRL that learning depends
on what students do to learn and that teachers can best help their students by influ-
encing their knowledge about learning and the strategies they use to learn (Battista
1994; Calderhead 1996; Lane 2015; Perry et al. 2015; Torff and Sternberg 2001).

Another roadblock to teaching SRL is the belief of some teachers (and many stu-
dents) that learning cannot be taught and improved (Vosniadou et al. 2017).
Interpreting individual differences in learning to mean that some students are born
smart and learn quickly and effortlessly while others are not, some teachers (and
students) conclude that it is not very helpful to teach people how to learn. This con-
clusion is not consistent with the research evidence showing that when students are
taught SRL strategies their learning improves. Even when teachers believe that
learning can be improved, research shows that they may still not be fully persuaded
that acquiring the skills of a self-regulated learner will have an important impact on
student achievement (Vosniadou et al. 2017; Vosniadou et al. 2020).

Secondary School Programmes That Can Help Students Prepare for
University Learning

Some secondary schools have succeeded in developing exemplary educational prac-
tices to foster SRL skills in students. One of these schools is the Australian Science
and Mathematics School (ASMS). ASMS was established in 2003 out of a joint proj-
ect between Flinders University and the SA (South Australia) Government
Department for Education. The vision was to provide a State school, built on
university grounds, with a focus on science and mathematics. The school now serves
as a state-wide focal point for professional learning and research aimed at fostering
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improvement, innovation and reform in Science and Mathematics education and in
self-directed learning. It offers a novel, interdisciplinary, student-centred curriculum
for years 10—12 in science and mathematics. ASMS has developed a new understand-
ing of the transition from secondary to tertiary education, by creating a learning
environment which, like a university learning environment, demands a great deal
of independent learning, but which also offers a lot of support and guidance to stu-
dents to learn how to be independent learners. This is done through the school’s
Learning Studies Programme.

The Learning Studies Programme is designed to help students become aware of
themselves as learners by developing their knowledge about learning and the strate-
gies needed to manage and control their learning. The emphasis is to support the
students to become independent learners in order to do well at ASMS but also in
order to make a successful transition to tertiary education and plan their life beyond
ASMS. The programme consists of three elements: The Learning Studies Group, the
Personalised Learning Plan and the Learning Conversations. The Learning Studies
Group consists of eight students and a teacher and meets every day for 40 minutes.
It is formed when students start attending ASMS and continues until they graduate
(years 10-12). The purpose of the Learning Studies Group is to help students under-
stand themselves as learners. During group meetings the students discuss the subjects
they are doing, the difficulties they are facing, and articulate and revise their goals.
The teacher provides information relevant to knowledge about learning and learning
strategies, such as time management, goal setting, and positive mindset. The
Personalised Learning Plan involves the development of a personal profile of
achievement related to the ASMS capabilities, which the students need to document
in an e-portfolio. The learning teacher supports students to develop their Personal
Learning Plan by helping them to discuss their goals, understand which goals they
have accomplished, which goals they need to work on, and which goals they need to
revise. Learning Conversations are compulsory student/parent meetings that take
place twice each year. Instead of traditional parent—teacher conferences, the students
have an opportunity to present to their parents an e-portfolio with examples of the
work they did during the year. This is a time for students to reflect on their learning
journey and share it with their parents — to show their parents the work they did
during the year and talk to them about their goals.

A group of educators at Flinders University in recent collaborations with the
University of Melbourne supported by grants from the Australian Research
Council have developed programmes to further develop some of the ASMS practices
and create programmes that promote self-directed and self-regulated learning that
can be easily implemented in more traditional schools (Vosniadou et al. 2017).
One element of these programmes is for schools to offer a course on learning to their
students. This course includes information about how learning happens in the brain,
as well as about how one’s motivations, emotions and beliefs can influence learning
and academic performance. Another element of these programmes is to help teachers
understand the impact of their actions and their talk on student learning and achieve-
ment. Examples are offered and discussed of learning environments that give the
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opportunity to students to engage in independent or collaborative constructive
learning, coupled with explicit and implicit strategy instruction and metacognitive
support for the development of students’ awareness of themselves as learners.
This metacognitive support can come from the teacher’s frequent reference to aspects
about learning or characteristics of learners that might be relevant during a lesson.
For example, the students can be reminded to draw on their knowledge about how to
study for an exam, what to do to obtain teacher feedback, how to plan a project, how
to monitor and evaluate their learning, or how to control their emotions and anxiety.
Preliminary evidence indicates that such programmes can be very effective in helping
teachers create learning environments that promote self-regulated learning.

Concluding Remarks

There are different proposals about how to bridge the transition between secondary
and tertiary education. In this paper we offered some ideas about programmes that
can be implemented at the secondary school level to prepare students for university
learning. These programmes require that educators give less emphasis to the provi-
sion of subject content and more emphasis on helping students acquire the skills and
strategies needed to understand content critically, i.e. to create independent learners.
Independent learners are problem solvers who can locate the relevant information to
solve a problem and can draw the inferences necessary to create new knowledge and
apply it to new situations. In order to promote independent and effective learning,
teachers must understand that student academic performance depends on what stu-
dents do to learn and that what students do to learn depends critically on teachers’
actions and talk in the classroom.
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