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Abstract: «The Learning in Depth» idea has been proposed by
educational theorist Kieran Egan. It is based on the recognition that
engaging students imaginations presupposes a significant amount of
knowledge. Even though a simple idea, it has nonetheless the potential
to transform education, in the sense that students will have the
opportunity to develop in-depth knowledge about a topic, and, at the
same time, inquiry skills and their creative imagination. This paper
provides a brief description of the «Learning in Depth» (LiD) proposal,
and then proceeds to the task of putting it in the science education
context by discussing the problem of content selection and the problem
of evaluating the results of its implementation.
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1. Introduction

The «Learning in Depth» (LiD) idea has been proposed by educational
theorist Kieran Egan (2011). It is based on the recognition that engaging students
imaginations presupposes a significant amount of knowledge. Indeed, the more
a student knows about something, the more readily a student can be imaginative
about and can understand it. And if thinking presupposes knowledge, one can
understand the educational and the wider significance of this proposal.

According to Egan (2011), LiD is a simple and radical program, in which
students take on a specific topic about which they will build a portfolio during
their schooling. They should begin with the earliest grades and continue through
grade 12.

Even though such a proposal could be for students of all ages, as it can
help engage them with the subject matter, at both the elementary and high
school level, those who will benefit the most, according to Egan (2011), are those
of the elementary school. Such a 'preference' for the young ones can be justified
on the grounds that children are by their nature curious and thirsty for
knowledge. And, given the problems with science education in particular, the
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LiD proposal, in the case of school science, can very well boost engagement with
science content knowledge and science in general.

In addition, however, there is another issue that can be addressed
through the implementation of the LiD proposal, and this applies to all school
subjects. It is the issue of how deep students' knowledge can be as a result of
their exposure to the school curriculum. For it is well known that one perennial
problem in curriculum development is the tension between breadth and depth.
One cannot achieve both, given the practical and also the theoretical constraints
imposed on the implementation of the curriculum (see Egan, 2005, 2011;
Hadzigeorgiou, 1997, 2005). The LiD proposal, by its very nature (see its
description in the next section), can help students go into some depth with
regard to their knowledge.

Egan (2011) convincingly argues that the LiD proposal is an answer to
the existing situation with students having very limited if any, opportunities to
study anything in depth. The common observation about the school curriculum
is that it is a mile wide and an inch deep. Schools are expected to cover a very
wide range of curricular knowledge. And, as a result of this, students do not
really learn enough about any topic, and rarely, if at all, have the opportunity to
develop true expertise about something.

The purpose of this paper is to provide a brief description of the
Learning in Depth’ (LiD) proposal and then proceed to the task of putting it in
the science education context by discussing the problem of content selection and
the problem of evaluating the results its implementation.

2. A description of the LiD proposal

The 'Learning in Depth' proposal/program can follow a simple design:
During the first weeks of the school year, each student is assigned (or,
alternatively, I would add to Egan's proposal, the student chooses) a topic to
learn in depth. Topics may be anything from rocks, icebergs, birds, airplanes,
insects, ships and whales to apples, trees, the measurement of time, spaceships,
rockets, stars and galaxies. The program can take only about one hour a week.
After students receive their topic, they will start building their personal portfolio
on it. They can be supported by their teachers, parents, and others (e.g., peers,
friends).

Even though the ideal situation would involve students starting their LiD
program in the kindergarten or first grade and continue with the same topic
until the end of schooling (Egan, 2011), students could start at any grade of the
elementary school; the sooner, the better. This continues alongside the
compulsory curriculum, and the outcome is ungraded.

The primary aims of the LiD proposal are to foster student engagement
with a specific topic so that students increase their knowledge about that topic.
What are the pedagogical and the overall educational benefits of such an idea? It
can increase students' specific knowledge about a specific topic, thus making
them experts, but, at the same time, it can help students develop inquiry skills,
and foster self-directed inquiry as well. Moreover, it can help them develop their
imagination. Indeed, the deeper a student goes with regard to a topic (e.g.,
airplanes, snakes, castles, pills, stars), the more connections she or he is able to
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make, and therefore the more imaginative she or he becomes. Thus the student
becomes a better thinker.

What needs to be pointed out is that LiD is not a taught program, as
students determine both their workload (i.e., how many hours they are going to
work per week at home) and the direction their work will take (i.e., what
connections they will make and where their focus will be).

3. The educational philosophy behind the LiD proposal

The LiD proposal is based on a liberal philosophy of education. Even
though a consensus about the main purpose of liberal education appears to exist
- which is the development of free human beings who know how to use their
minds and are able to think for themselves (Adler, 1982; Oakeshott, 1989, 1991;
Moulakis, 1994; Peters, 1973) this purpose can be interpreted rather narrowly,
and liberal education be identified with a kind of intellectualism, and even
accused of being elitist. However, the purpose of liberal education is to cultivate
the mind of the student so that he or she can think critically and creatively. And
most importantly, to cultivate independent thinkers, who can think for
themselves. The cultivation of students' mind (i.e., their critical and imaginative
intellectual abilities) are to take place through their initiation into the various
forms of knowledge, such as mathematics, natural sciences, literature and fine
arts, philosophy, etc. (Hirst, 1974; Peters, 1973, 1998; see also Egan et al., 2014;
Higgins & Reid, 2017). Thus, from a liberal education perspective, the
acquisition of content knowledge is of crucial importance.

The LiD proposal, by focusing on the in-depth study of a topic,
emphasizes the development of content knowledge in a specific discipline
(depending on the nature of the topic) and also in other disciplines (depending
on the kind of connections that students make). And, as was said above, the
acquisition of content knowledge will foster the development of thinking skills.

Gardner (2011) warned teachers and educators against implementing
interdisciplinary approaches without students grasp of content knowledge. In
fact, according to him, only after students have been initiated into the various
disciplines does it make sense to speak of such notions as multidisciplinary and
transdisciplinary knowledge. He cautioned that:

A genuine interdisciplinary approach proves to be a difficult one to achieve, and

it can only be legitimately undertaken, let alone carried off with success, at a

time when individuals have achieved at least some rooting in the constitutive

disciplines. (Gardner, 2011, p. 104).

The crucial importance of content knowledge is supported by empirical
studies in the area of science education. These studies have explored the role
that content knowledge can play in making students perceive the world and
school science, as a school subject, differently, as a result of learning such
content (Girod et al., 2003; Pugh, 2004, 2011; Hadzigeorgiou & Garganourakis,
2010; Hadzigeorgiou, 2012).

On the other hand, the development of the creative imagination is
another aim of the liberal approach. According to Hadzigeorgiou (2014), the
stimulation of the imagination facilitates thinking, and students' inquiry can
very well foster the development of their creative imagination. The connections
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also that young students make when studying a LiD topic help them become
more imaginative thinkers. There is evidence that supports the relationship
between the development of imagination and the making of connections among
objects, events, and ideas (Duffy, 2006; Louis, 2008).

What should be pointed out is that in the midst of curriculum reform
proposals, over the last two decades, that have put an emphasis on instrumental
and practical knowledge - especially nowadays with the focus on STEM subjects
(i.e.,, Science, Technology, Engineering, Mathematics) - a liberal education
perspective on the philosophical foundation of the school curriculum is more
than welcome (Hadzigeorgiou, 2015, 2016; Zimlich, 2017). Notwithstanding the
benefits of such proposals - they indeed encourage engagement with school
subjects - there is a question about the scope of the curriculum (e.g., what things
beyond those that can be reduced to practical knowledge students actually
learn) and most importantly about whether everything that students are
supposed to learn can be reduced to practical problems and applications
(Hadzigeorgiou & Konsolas, 2001; Hadzigeorgiou & Fotinos, 2007, Hadzigeorgiou &
Stivaktakis 2008).

In addition, the educational philosophy, specifically, of science education
proposals and reform agendas (e.g., science literacy, science education for socio-
political action) are not based on an explicit educational philosophy. While one
might argue, their philosophy is implicit (e.g., science education for socio-
political action is based on a utilitarian/pragmatist philosophy), confusion
surrounding the goals of the science education proposals due to lack of an
explicit educational philosophy is not uncommon (i.e., scientific literacy)
(Hadzigeorgiou, 2005; Hadzigeorgiou, 2017; Schulz, 2009, 2013; Hadzigeorgiou &
Stamatis, 2017).

This shortcoming and, in fact, problem, is overcome because the aims of
LiD are clear. Indeed, the main thrust of LiD is the development of deeper
content knowledge about a topic, and the development of inquiry skills. LiD, in
my view, is the best example of a program that is about 'learning how to learn'
even though there are some issues that are raised specifically for the case in
which LiD is implemented in the school science context, which I will discuss in
the next section.

4. The LiD proposal in the school science education context

It is no news that students finish their schooling with very limited detailed
knowledge about any science topic. In many cases, such detailed knowledge is
non-existent. And the students rarely develop any intense interest in science
(Alberts, 2013). It is for these reasons that LiD in school science can provide new
avenues for engagement and learning.

However, in my view, the implementation of LiD in the context of school
science, presupposes that three issues have been discussed and the questions
raised by them have also been adequately answered. These issues refer to: (a)
topic selection and the nature of the topics, (b) student guidance, that is, the
frequency student-teacher interaction and (c) the problem of what to assess with
regard the impact of the LiD proposal on science learning. Apparently, these
three issues and will influence the way in which LiD in the context of science
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will be implemented and evaluated. Certainly, there are other issues to be dealt
with, such as, for example, finding curriculum time, letting students choose their
specific topic, etc. However, the three issues are central and specific, I would say,
to science.

With regard to the topic selection, one could move, in general, in two
directions: (a) topics that are not related to those covered by the compulsory
curriculum and (b) topics that are part of the compulsory curriculum. Whether
we opt for the former or the latter, LiD work can be an accompaniment to the
school curriculum, and, as such, can enrich and extend students' knowledge
about what they are already learning or simply broaden their interests through
their exposure to new ideas. In either case though students will be developing
inquiry skills through self-directed and collaborative inquiry.

On the other hand, with regard to the selection process, assignment or
lottery is one option, and free choice is another. This is not something that can be
settled here, but the depending on age and other characteristics and parameters
(e.g., students' interests, degree of parental involvement, availability of
resources) both options can be considered. Egan (2011), of course, recommends
the topic assignment. But I think, especially in the case of older students, that
free choice may be a better option. Adoloscents, for example, in the case that LiD
was to be implemented in a grade 7 classroom, despite their contradictory needs,
and fleeting interest, do want to have the possibility to choose something freely.

However, it deserves to be noted that, even if one were to bypass the
process of topic selection (i.e., chosen freely by each student or assigned by the
teacher), there is the issue of the nature of the topics. Science is a broad area and
topics could be from the life sciences, the earth sciences, the physical sciences,
the space sciences. There two questions to be asked here: Should all sciences be
represented equally in the 'basket' of topics from which students will pick their
own topic, or some sciences (e.g. life sciences) are preferable or rather more
suitable for very young students? Are, for example, life science issues and
concepts more pedagogically appropriate for the lower grades students, while
physical science concepts are more appropriate for the upper levels and grades?
Personally, I do not agree with this kind of differentiation but I think that it is an
issue to be considered and discussed.

Even though, In general, science topics can be anything from everyday
familiar entities and phenomena, such as. '"birds," ‘'"apples," "dust," "the
measurement of time," to distant and unfamiliar ones, such as, "the solar
system," sp.ace travel and "galaxies", we need to include broad areas from the
outset Such areas refer to mechanics, heat and electricity, with topics such as
forces, lamps, thermometers. Such topics are within the chidrens capacity to
understand and then, as they progress, help them, through regular consultations
and guidance, build connections and thus subsume whatever new ideas they
learn under those broad topics.

In my view, depending on the educational level (e.g., lower elementary,
upper elementary, junior high), LiD in Science topics can be natural phenomena,
Science/Technology issues, Socio-scientific issues and/or science concepts. For
the lower grades, (abstract) science concepts may not be appealing to the
students. For this reason, topics at the interface of science and technology (e.g.,
cell-phone communication), which address anyway science concepts (e.g., in the
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cell-phone topic, the concept of the electromagnetic wave, that of energy, etc.) or
socio-scientific issues appear more pedagogically appropriate.

In regard to students' guidance, some points also need to be made. Even
though LiD work can result in self-directed inquiry - an important outcome from
the perspective of the development of students’ autonomy - teacher-student
interactions are crucial from a socio-cultural perspective on teaching and
learning (Vygotsky, 1978, 1997). Notwithstanding the pedagogical and
educational significance of independent work through self-directed inquiry,
such work, as far as the development of scientific understanding is concerned,
can result in misconceptions (or naive conceptions). So if one the goals of the LiD
proposal in science is the development of scientific knowledge. Thus, more
frequent teacher-student interactions seem necessary, in comparison with
traditional LiD work. Although from the point of view of content knowledge
acquisition there seems to be no difference between learning, for example, about
apples, bridges, and lighthouses, on the one hand, and learning about forces,
energy or atoms, on the other, conceptual knowledge, especially in the case of
physical science concepts, is not easy to achieve without some guidance. Even in
the case in which students choose, or are assigned «lighthouses» as their topic,
conceptual knowledge of light is not something that students can do it on their
own. However, this is something that can be assessed. That is, we can assess the
degree in which independent work can lead to conceptual understanding.
Which brings me to the issue of assessment.

The question how one can go about in order to assess the impact of LiD is of
crucial importance, not simply because we are talking about the outcomes of
learning - what things have students actually learned -but because assesment
refers to a variety of outcomes, not just to knowledge if science. Indeed, what
things should we look at after we start implementing the LiD programme?

All three components of the science curriculum, that is content knowledge,
skills and attitudes should be assessed. This assessment process can be
approached with an open mind mainly through naturalistic research designs,
even though a quantitative approach is also necessary for the measurement of
attitudes and learning outcomes. In this way we can also assess how LiD work
aids the learning of the mandatory curriculum.

It is crucial, if we talk about LiD in the school science context, that we bear
in mind that a topic that is related directly or indirectly to a science concept or
phenomenon, and/or which could help develop in students an interest in the
topic or the science concept per se, does not necessarily does so. For example, the
topic of "lighthouses", even though it is directly related to the concept of light,
and indirectly to a number of physical phenomena involving light (e.g.,
reflection, refraction), may very well spark an interest in travelling, poetry, sea
wrecks, etc.), but not foster an inquiry into the phenomena of light. By the same
token, a student cannot learn the mechanical principles of bridge design and
construction by collecting in his/her portfolio photographs of bridges. In other
words, students cannot learn science simply by doing, even with great
enthusiasm, a number of things, but which are unrelated to science. A student, it
needs to point out, cannot learn science by collecting photos of various natural
phenomena, any more than she or he can understand electricity and
photosynthesis, for example, by observing light bulbs and tree leaves
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respectively.

I also think that impact of content knowledge acquisition on learning
science should also be assessed. In fact, such impact can be the main objective of
assessment, as the main thrust of LiD, as an educational innovation is the
acquisition of detailed knowledge.

It deserves to be pointed out though that before a large scale implementation
of LiD in science education takes place we need to explore several things, some
of which have not been researched before. For example, the effect of content
knowledge acquisition on student motivation and on learning has not been
studied in general or specifically in they field of school science education. So
with regard to implications for research, according to Hadzigeorgiou (personal
communication, April 2016), we need to answer the following research
questions:

e Does participation in the LiD programme foster the development of
scientific knowledge and understanding?

e Does the acquisition of science content knowledge increase engagement
with science and in what ways?

e What effect does knowledge of a specific topic have on students’ overall
curricular progress?

e To what extend do students become creative thinkers?

e To what extent does topic investigation promote self-directed inquiry?

e What kind of curricular connections do students actually make through
their inquiry?

e To what extend do students promote their knowledge of STEM subjects?

e Does acquisition of science content knowledge transform and in what
ways students’ view of the nature science and the nature of scientific
knowledge?

e Does LiD in science promote a transformative kind of learning?

5. Conclusion and Final Comments

The LiD proposal has the potential to transform school learning and
education in general. Its implementation in the context of school science can help
with the achievement of significant educational goals, such as autonomous
learning, creativity, inquiry skills, and, of course, in-depth knowledge about a
science topic.

We certainly need to trial LiD, as was already discussed, given that science
learning refers to factual and conceptual knowledge, as well as knowledge about
the nature of science, science process skills, and attitudes. However, its potential
is undisputed, as the discussion in this paper has tried to show. Moreover, Lid
work, in the case of very young children, even preschool children, does not
violate pedagogically appropriate practices (Hadzigeorgiou, 2001, 2002;
Hadzigeorgiou et al., 2009; Barry & Raftery, 2016).

Ever since I became familiar with LiD, after Professor Hadzigeorgiou, of the
University of the Aegean, made a presentation in my school district, I realized
the potential of LiD as a curriculum, especially science curriculum, strand. I
strongly believe that teachers should become familiar with the LiD programme
and should find a curriculum slot in order to implement it in their classrooms.
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If ours is an age of learning, as Pugh (2107) argues - not simply, or only,
information or knowledge age - LiD can play a crucial role in young students'
learning process. And, at the same time, help foster, through their (students')
inquiry and research, inquiring minds that are thirsty for learning. Pugh (2017)
makes reference to Richard Feynman's love and in fact passion for learning.
However, even though many students are not like Feynman, for a number of
reasons, who would argue against Pugh's view that "The world needs more
Richard Feynmans" or, perhaps, that "we all need a bit more Feynman in us"
(Pugh. 2017, p.3)? The challenge today, I believe, is to foster learning in all
students, and this challenge should be taken by elementary school teachers. LiD,
by its very conception by educational theorist Kieran Egan, can be an
indispensable tool that can help teachers meet this challenge.
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