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Abstract

The article focuses on the E-Learning from Nature project (Project Number: 2015-1-1T02-KA201-
015133) which is funded by the European Commission for the Erasmus+ Programme. Its main outputs
aim at providing teachers of science with innovative teaching methodologies and creative materials
meant to enhance students’ motivation to learn science. The project also encourages transnational
cooperation to promote scientific knowledge in school education. The materials created by teachers
are authentic and stem from direct sources (photos, videos, drawings etc. available in digital format)
about the flora, the fauna, the natural elements and any other human intervention of scientific interest
in a specific environmental area. They form the basis of short video lessons which bring them closer to
school scientific curricular activities. Thus, the project outputs appeal to all types of learning styles, stir
students’ curiosity about natural phenomena and encourage critical thinking. The teacher’s guide
organized in 4 chapters helps teachers with information and practical activities on how to teach
scientific subjects through problem based and real life case scenarios to enhance students’ motivation
towards the study of scientific subjects.

1. The European context and the E-learning from nature project (objectives,

target groups and outputs)

The project rationale is deeply rooted in the long-lasting efforts of the European Union to address
students’ underachievement in basic skills as far as scientific issues are concerned as reflected by
students’ results in Pissa tests [1]. Nowadays a basic understanding of science is considered a
necessary skill for every European citizen. European countries face a paradox: in spite of the
unprecedented advance of science and technology students are not interested in science. The results
most students got in Pissa science tests are alarming. No wonder that there is serious concern about
students’ low performance in basic science skills; this is in tune with the EU-wide benchmark which
states that 'by 2020 the share of 15-year-olds with insufficient abilities in reading, mathematics and
science should be less than 15 %'[1]. The efforts made so far in this respect are not enough. We need
to join all our endeavours across Europe and find the most effective approaches to modernise science
teaching in school, raise students’ motivation and interest in science, recruit and educate future
scientists and improve the gender imbalance (as men prevail in this sector). The project strategy
stresses the need for an innovative approach related to science teaching and learning. Our project is
in line with the initiatives encouraged by the European Union and our country’s educational strategy.
The main objectives of the project are centred on improving students’ low achievement in scientific
subjects, motivating secondary school students to learn science and consolidating student knowledge
of science subjects [2]. The direct target groups of the E-learning from Nature project are: Science and
English teachers in secondary schools (students aged 14 to 19) as well as secondary school students.
The project main outputs are:

e a collection of information sheets, direct sources (photos, videos, drawings etc. available in
digital format) about the flora, the fauna, the natural elements and any other human
intervention of scientific interest of a specific environmental area;
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e related small lessons aiming at identifying the connection between the above mentioned
natural elements and school scientific curricular activities and the related basic skills to be
acquired;

e the guide for science teachers which focuses on the subject of innovative methods to enhance
students’ motivation towards the study of scientific subjects and improve their basic skills in
science [2].

2. The project methodology

Technically centred jobs based on STEM education (Science, Technology, Engineering, and
Mathematics) have been the new tendency in recent years. Education is required to equip students
with the necessary knowledge and skills in these fields and teachers need to promote and find the
most adequate means to motivate students to have a good performance in science [1]. The project
aims at developing a few strategies that will help teachers to motivate students to enjoy science, and
highlight the relevance that science has on our students’ lives. One essential way of stirring students’
curiosity and engaging them is by connecting science to nature, with the natural elements as the most
important resources in teaching and learning. Thus, students start from what is familiar and known, at
which stage they are asked to observe and examine the main elements they have found around them
and their interrelations. Once they have identified and defined them they are guided to the next level
where the focus is on exploring the scientific phenomena that happen behind the known appearance
and surface. Teachers stir students’ interest in science in a natural way by appealing to their innate
curiosity and connecting science to what they know: their everyday lives. To help students develop an
even deeper understanding (and form questions of their own), teachers can go further and create new
explorative and creative opportunities to ensure that students will keep their interest in science even
after they have completed their school studies.

Science becomes fun and interesting because it is supported by hands-on experiments and
programmes. Science becomes accessible as students are shown how it is used in their daily lives.
Students realize that science is always behind the explanation not only of complicated natural
phenomena but also of the functioning of their own gadgets. The project provides teachers with the
necessary tools to get students explore and understand how science is more involved in their activities
than they think. Another strategy which teachers use to increase their students’ motivation is the
incorporation of technology in the learning process. Videos promote and spark interest in science and
keep students captivated and engaged in the learning process.

The project also takes into account students’ different learning styles. It is known that students do not
all learn in the same manner. They need experiences to help make connections and cement learning.
By using a multi-sensory approach the project helps students focus on the material at hand and make
meaningful connections that are so important for learning. By incorporating various methods the
project is able to reach each type of learner. Students with a visual learning style and a preference for
seen or observed things have pictures, diagrams, handout, drawings, maps or videos. Someone with
an auditory learning style and a preference for the transfer of information through listening can listen to
videos. Those with a kinaesthetic learning style and a preference for physical experience can benefit
from practical hands-on experiences.

3. E-learning from nature (geographical areas and e-lessons)

Information sheets and direct sources available in digital format (photos, videos, drawings etc.) about
the flora, the fauna or any other interesting natural element of the region has been collected by each
partner and uploaded on the project site. At the next stage teachers have used the collected materials
to create e-lessons (small video lessons) identifying the connection between the above mentioned
natural elements and school scientific activities.

For instance, the complicated process through which water is treated and purified for drinking water
production starts from the description of a common lake, Chirita Lake, which is part of the landscape
for anyone living in lasi, Romania. Chirita Lake is the city’s main water resource. Chirita Lake is
considered a reserve and a natural monument due to its beautiful surroundings and rare species of
fish. To begin with, the information given is supported by photos and drawings and focuses on its
geographical description and features as well as on important details about its flora and fauna [3].
Once the students are familiarized with the geographical and biological details of the lake, they are
introduced to the water treatment plant Chirita and the main stages of the fully automated
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technological process through which the water of the lake becomes drinkable. The plant is equipped
with treatment facilities according to the Romanian and European standards in force. The presentation
of each stage and process the water goes through (filtration, ozonisation, chlorination, water storage
and distribution) is accompanied by explanatory videos which demonstrate how the Chirita Water
Treatment Plant works, presenting the long journey of the water from the first stage when it enters the
plant until it leaves the station to reach the population of the city. A drawing summarises all the stages
of the urban water cycle.

4. The guide for science teachers

The guide take the form of an easy to use and operative set of practical suggestions for teachers on
how to adopt new methods and tools based on collaborative and innovative practices to strengthen
science education performance at secondary school level; to address low achievement in science
basic skills through the promotion of problem-based and real life learning scenarios allowing students
to acquire a basic knowledge in science, overcoming their perception of distance from everyday life
which is often associated with scientific knowledge; to implement innovative approaches to science
teaching and learning through an aware use of ICT with the objective to guide students in learning
science through an interactive and proactive approach; to promote a learner centred pedagogical
approach to science teaching and learning by using innovative learning by teaching experiences.

The guide is organised in four chapters [2]:

e teaching scientific subjects through problem based and real life case scenarios;

e enhancing students’ scientific basic skills through their active involvement in the learning
process;

o effective use of new technologies to promote the scientific knowledge;

e transnational cooperation to promote scientific knowledge in school education.

The guide presents new methods as well as new technologies used in science education, meant to
enhance students’ motivation to learn science and consolidate the basic competences by involving
them in research-actions experience, during which they can touch by hand the value of science in
order to understand and analyse the main characteristics of the environment they live in. The
materials look at what makes teaching science effective and highlights the main learning theories
which can be used. Teachers face with practical activities and exemplary cases on how to plan and
implement learning by teaching approaches and engage students in peer-to-peer (from student to
student) experience, in which they can learn the mutual exchange. The guide also focuses on current
teaching trends which benefit from state of the art technology: Flipped Classrooms, Social Media in
the Classroom, Mobile Learning. Cloud Computing, MOOCs, Wearable Technology etc.

One subchapter deals with gamification of education, which can help students be more motivated and
engaged. Gamification can work with education as it can intensify the user’s experience by introducing
a high degree of interactivity and practice. Enthusiastic teachers have started using game-based
learning techniques in their classrooms, which provides lots of learning opportunities online for
students who prefer an experiential way of learning.

The increasing significance of science and technology is a constant feature of our society. Therefore,
a basic understanding of science and technology has become crucial nowadays. However, the
unprecedented development of science and technology is not accompanied by a growth in students’
interest in these subjects. On the contrary, in many countries, recruitment to scientific and
technological studies is falling. One of the guide chapters focuses on scientific education, its main
challenges and obstacles. It also presents European policies, goals and benchmarks for the promotion
of scientific education Europe 2020 and ET 2020. It further explores tendencies in national policies for
the promotion of scientific education Science education, which should be an essential component of a
learning continuum for all, from pre-school to active engaged citizenship.

Another chapter provides the reader with successful stories about making science accessible and
attractive to students: the European projects, which have worked on issues related to information and
communication technologies in school education, environmental and science education. Many projects
have developed web sites, which are accessible and can be used by those who are interested. They
have also developed initial or in-service teacher training courses which have also been devised within
projects, enabling both student teachers and experienced teachers from different countries to improve
their teaching skills in specific areas. European projects on science suggest new methods and
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techniques which can make science more appealing to students. They create solid communities of
teachers and students who work together across Europe in order to identify common challenges and
find solutions to problems.

5. Conclusions

Europe's policy is focused on education and training as a sector meant to play a critical role under its
new Agenda. Investment in human capital is money well spent. Member States should make the
necessary investment in all education and training systems in order to improve their effectiveness and
efficiency in raising the skill and competences of the workforce, which will allow them to meet the
needs of an increasingly digital economy in the context of technological, environmental and
demographic change.

Connecting science to other subjects and particularly connecting science with nature is an innovative
approach. This will stimulate students’ interest in science as it provides them with a concrete familiar
context which facilitates studying science and its comprehension. It is in tune with the
recommendations of the European Commission which state that science should be taught in context,
highlighting the application of scientific achievements to daily life. The project is based on various
forms of active, participatory and inquiry approaches to science learning from primary level onwards,
whose impact on students is increased by the use of state-of-the-art technology in the classroom.
This innovative approach increases interest even in common tasks; it provides purpose for learning; it
can attach meaning to an ongoing lesson; it provides opportunities to perceive knowledge as being
related, not isolated fragments; it allows for individual student differences; it can affect students’
attitudes towards learning; it increases students’ interactivity and awareness; it keeps science relevant
and makes clear its relevance to students’ lives.
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