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Abstract
As students’ interests in secondary school science are dramatically decreasing, teachers are faced
with the dilemma of trying to engage their students in class. However, it is even harder to engage
students in Science from one of the 192 schools promoting the Delivering Equality of Opportunity in
Schools (DEIS) initiative in Ireland. The DEIS action plan was created to ensure educational inclusion
and to overcome educational disadvantage throughout Ireland. Despite this apparent prioritisation of
the educational needs of young people from disadvantaged communities, the uptake of Science
subjects in disadvantaged schools remains significantly lower than the national average. It is
important to address the gap between Science up take by students from disadvantaged communities.
Often students from these communities are influenced by the ‘norm’, and as a result have little to
entice them to pursue what is considered to be a more challenging subject.
Innovative teaching methods can be seen as the answer to this problem and thus improving student
learning and engagement in Science. The purpose of this study is to review the literature extensively,
and identify which pedagogical strategies work best to actively engage students from disadvantaged
schools in Science. Innovative pedagogical methods such as inquiry based science education,
problem based learning, hands on learning, peer learning and the use of advanced technologies are
examined in great detail, with the focus of the review being on identifying and summarising the core
features of a lesson that allow students from disadvantaged schools to learn best in Science, and thus
encouraging the students to have a voice in their own education - this enables them to contextualise
their own learning in a creative, hands-on engaging way. Research has shown that the use of
innovative pedagogical strategies can have a dramatic effect on student learning and engagement.
There is an overwhelming difference in student attitudes towards Science, and thus their uptake of the
subject in the upper tier of secondary school, and at third level because of the successful
implementation of innovative teaching methods in Science.

1. Introduction
The start of secondary school can be a difficult time for most students. It is noted that students from
lower socio-economic backgrounds are more likely to feel this strain and face difficulties when
transitioning from primary school to secondary school, especially when learning new subjects [1].
Students from disadvantaged backgrounds tend to struggle to see the relevance of these new
subjects in their everyday lives. There is a direct link between economic capital and educational
advantage, something that discourages students from disadvantaged backgrounds from taking up
subjects that are not seen to be useful in the workforce [2]. Therefore, it is not a surprise that students
from disadvantaged communities are less likely to take up science subjects in secondary school. Most
issues occur in science because students cannot conceptualise new ideas and cannot see the
relevance of science in their own lives, therefore the new concepts are just memorised and rewritten
for the exams [3]. It is the purpose of this literature review to identify strategies to improve learning in
science with a particular focus on students from disadvantaged DEIS schools.
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2. Pedagogical Strategies
2.1 Scientific inquiry in the classroom
Scientific inquiry is defined as a learning strategy that allows students to develop and process
knowledge, while also increasing their interest and motivation in science [4]. The use of scientific
inquiry is proven to be an effective teaching strategy that can be implemented to engage students in a
science classroom [5]. The purpose of scientific inquiry in a classroom is to encourage students to
think in ways that are similar to how scientists think. It is essential that students acquire the skills
associated with scientific inquiry to encourage them to test their own hypotheses, and carry out
investigations to discover new abstract ideas that they may not have associated with science [6].
Only when these skills have been acquired can students fully develop their understanding of key
ideas and theories in science. Studies [5,6, 7] have shown that the more emphasis put on scientific
inquiry and hands on activities in the classroom encourages students to develop a deeper
understanding and appreciation for scientific subjects. However, there are several issues attached to
the implementation of scientific inquiry in the classroom, teachers focus too much on obtaining the
correct answers to questions, and don’t allow students’ scientific inquiry skills to fully develop [8].
There is also a presumption attached to students who do try using their newly acquired skills and ask
many questions, the presumption that they are misbehaving or causing trouble for the teacher. This is
something that is seen in many science classrooms in disadvantaged communities, and can be
disheartening for these students, and unfortunately can discourage them from having a voice in their
own science learning. It is essential that this practice is dissolved overtime, and science educators
make note that science learning is stimulated by inquiry, as it allows the construction of new
knowledge and understanding. Inquiry-based learning also allows the development of expertise in
critical thinking and intellectual growth, all of which are essential components of any science
classroom [9].

2.2 Use of active learning in the classroom
It was Dewey (1936) who first investigated the idea of active learning, and he created the learning by
doing model that has been advocated by schools so much in recent years [10]. Science educators are
being encouraged to use and adapt active learning into their science classrooms. The differences in
student learning and understanding of science have been noted as the main advantages of using
active learning consistently [11]. Others [12] have also advocated the use of active learning, and
suggest that the advantage of its use is that learning can be converted from a routine process into a
personalised process for students, in which critical thinking and problem solving skills are developed.
Other advantages noted are science classes becoming student centered as opposed to teacher
centered, the development of social skills through continuous interactions with classmates, and most
importantly, active learning encourages the amalgamation of both theory and practice, something that
is essential for learning in science. It has been highlighted that active learning can massively increase
student performance in science, and can benefit them more than most other learning strategies [13].
Increased participation and practice in science is something that can help students from
disadvantaged DEIS schools who are struggling to grasp key ideas in science, as it allows them to
develop the educational tools required to increase their conceptual understanding of science.
However, it is important to note that active learning is something that students do, not something that
is done on them [14]. Visual simulations, problem based learning, scenarios and co-operative learning
are all methods that can be easily incorporated into the science classroom, to fully promote and
enhance the active learning experience for students [15]. The idea of active learning being
advantageous to the classroom is emphasised, and it is noted that students who actively engage in
science recognise and understand scientific knowledge more than those who do not [7].

2.3 Problem Based Learning and ICT
Problem Based Learning (PBL) was first developed to highlight the relevance of a subject to the real
life context through the use of problems [16,17]. This learning strategy can be used in many subjects
and has a significant effect on learning when it is used in science [16]. One of the main purposes of
PBL is to develop students’ autonomy, and allow them to be in control of their own learning. Studies
have shown that the use of PBL has increased student learning and motivation in science [16,17].
PBL would be an excellent addition to the science classroom, as it allows students to see how
science is applicable to their own lives. However, it could also be argued that the use of PBL assumes
that students from disadvantaged DEIS schools are already motivated in science beforehand.
It is also highlighted that ICT and the use of digital teaching materials are valuable teaching and
learning tools, and are an excellent addition to any classroom. Difficult topics such as osmosis and
cell division can be enhanced by the use of technologies. In cell division, differences and similarities
between cells were easily explained using visual simulations which were shown to improve student
learning in science over conventional methods. It is noted that ICT was shown to help students who
are visual learners and struggled to conceptualise the key theories taught in science [18]. Both PBL
and ICT have both been shown to increase student learning in science, however discrepancies were
noted with the direct instruction and delivery given by different science educators.

3. Conclusion
It can be concluded that scientific inquiry, active learning, problem based learning and the use of
advanced technologies improve student learning and motivation in science, especially with students
from disadvantaged DEIS schools. Each of these strategies can easily be added to the science
classroom, and are not dependent on economic capital [2]. These basic elements can encourage
students to interact in a hands on engaging manner, and allows students to apply their new
knowledge and further develop their learning and inquiry process in science [19].
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