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ABSTRACT

The paper discusses motivation as an integral part of the learning process. It presents the
interdependence of motivation, emotions, self-regulated learning, cognition, metacognition,
critical and creative thinking, learning strategies, and teacher in the process of learning
within the natural science field. We describe the characteristics of internal and external
motivation significant for improving engagement in the natural science learning activities
that leads to better learning achievements. A review of relevant research on the specifics
of teaching natural science subjects is discussed in the context of motivation, i. e. the paper
discusses the factors that motivate students for studying and succeeding in natural science
subjects. Students’ interest in natural science subjects depends largely on the teacher,
but also on a positive, supportive, and engaging learning environment. Due to teachers’
importance and numerous interrelationships in the entire learning process, they have
a responsibility to motivate students, but also to motivate themselves for professional
development in which they will improve their knowledge of factors that motivate students.
The paper analyses which factors motivate students for optimal achievements in classes, for
effective and active participation in the teaching process of natural science subjects, but also
for developing a positive attitude towards the natural sciences.
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Introduction

Motivation is an internal force that activates and guides our thoughts,
feelings, and actions (Mubeen, Reid, 2014) and it is indispensable in the dis-
cussion on contributing to the quality of learning, better achievements, and
improvement of the educational process in general and in science education.
It is becoming an increasing challenge for teachers to motivate students to
learn. For teachers to be successful in this endeavor, they themselves must
be motivated to motivate students, and targeted self-evaluation of their
teaching helps in identifying needs and opportunities to motivate students.
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Motivation is an essential part of learning. Given that in natural science
subjects, there is a decline in students’ interest in the subject, lack of deep
understanding, inability to use the acquired knowledge, and overall apathy
for learning (Fiiz, 2018), this paper is focused on motivation in studying
and teaching natural science subjects. This paper intends to show the inter-
dependence of motivation, emotions, self-regulated learning, cognition,
metacognition, critical and creative thinking, learning strategies, and exter-
nal factors in the process of studying natural science subjects. The aim of
studying in natural science subjects is not simply to learn the contents set
by the curricular outcomes but also to educate students in natural science
and sciences in general. The key for succeeding is stimulating and fostering
intrinsic motivation for learning natural science, i. e., to increase students’
interest in learning natural science and present it as valuable, meaningful,
and useful to them.

Internal and external motivation

Taylor (2012) attributes intrinsic motivation to students who show real
interest in the learning process and seek to increase their knowledge of
the content, while extrinsic motivation is attributed to students who show
interest in participating in a task due to an external cause, such as flaunt-
ing their abilities, competing with others, or certain external gain such as
achieving good grades, recognition or reward. Even though intrinsic and
extrinsic motivation are often analyzed as mutually exclusive in such a way
that an individual with high internal motivation shows a low level of exter-
nal motivation (Hayenga, Corpus, 2010), the reality is somewhat different,
i. e. majority of students are motivated by both internal and external fac-
tors, which mainly depends on the task (Clinkenbeard, 2012).

Enabling students to make choices (related to teaching materials, tasks
they do, peers they work with, etc.) could enhance their engagement and
motivation, allow them to make the most of their strengths, and meet indi-
vidual learning needs (Parker et al., 2017). Froiland, Worrell (2016) equate
intrinsic motivation with enjoyment in the learning process and associate
it with a variety of elements including long-term achievements, concep-
tual understanding, giftedness, less anxiety during homework, persistence
in educational tasks, and lower dropout rates. A lack of student engage-
ment in a particular activity does not indicate the lack of motivation in
students, rather that they are motivated for something else at that point
(Perks, Middleton, 2014).
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Methodology

The paper provides literature review about students’ motivation in nat-
ural science classes.

The goal was to study the different ways of students’ motivation in nat-
ural science classes and it’s effect their learning outcomes. In addition, we
analyzed the role of teachers’ contribution in students’ motivation.

The following research questions are put forward:

1. What motivates students in natural science classes?

2. How teachers effect on students interest and motivation in natural

science classes?

In order to answer the research questions, we searched the following
scientific databases: EBSCOhost, ERIC, Google Scholar, J-Store, SAGE
and ScienceDirect. Initial key words were identified from the researchers’
knowledge of the field. These included student motivation, natural science
subjects, teacher, intrinsic motivation, extrinsic motivation, learning environ-
ments. The free Zotero application (https://www.zotero.org/) was used to
store the chosen list of references. All three authors independently chose
the relevant list of references. Eligibility of review was assessed using
the following inclusion criteria for the studies included in their samples:
a) Publication year covered the period from 2007 to 2018; b) Research
methodologies: quantitative, qualitative, mixed-method and review arti-
cles; ¢) Studies that were school-based.

Discussion

In this section, we critically discuss the literature based on students’
motivation in natural science classes. The review provides a concise sum-
mary of the most important factors influencing students enjoyment of nat-
ural science classes and relevant description of the students’ motivation
topic as well as its overall perspective, argument, or purpose.

Motivation is a crucial factor in any effective learning. It is difficult to
generate the motivation necessary to complete the task and it is almost
impossible to perform the task well without the positive attitude towards
the learning task (Mubeen, Reid, 2014). It is highly important that the
rapport of the teacher towards a student is warm, respectful, and com-
passionate. The results of the research (Pitzer, Skinner, 2017) confirm
the importance of teachers in the dynamics of teaching and indicate
that the increase in the level of motivation in students is related to the
amount of teacher support that students receive during the school year.
Research shows that student motivation is strongly predicted by self-con-
fidence and moderately predicted by the teacher’s emotional support that
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is positively associated with student self-assessment and motivational
responses (Skaalvik et al., 2015).

Grades are one of the biggest obstacles to motivation. For students
who make less progress in learning, grades can significantly stifle self-con-
fidence, self-esteem, and reduce motivation for future learning (Mubeen,
Reid, 2014). In other words, students who cannot improve effective learn-
ing skills are not able to motivate themselves to learn, plan their learning
processes and evaluate these processes in case of improving grades (Demir
et al.,, 2012). To reduce the negative effect of grading on motivation, it
is very important to approach formative evaluation and self-evaluation as
a fundamental concept of self-regulated learning that improves motivation
and learning autonomy (Brown, Harris, 2013).

Teacher knowledge and motivation are two key characteristics of suc-
cessful education (Mahler et al., 2018). This is also indicated by the results
of the research by the mentioned authors, which suggest that teacher train-
ing should not only focus on acquiring knowledge, but also on improving
motivational orientation. Students feel most motivated by teachers who
demonstrate new skills, provide support and encouragement, and help
them learn from their mistakes (Cushman, 2014). The teacher facilitates
teaching by motivating students to explore new ideas, pose interesting
questions (Beuermann et al., 2013), and to apply their knowledge in novel
situations. Continuous teacher training is necessary so that the teacher is
able to innovate in classes, stimulate students’ motivation and interest by
applying theory and practice, so that students better assimilate the content,
relating it to their everyday lives (Soares et al., 2016).

Planning motivational procedures is an indispensable part of any les-
son planning. Horvat (2018) emphasizes that motivation, as a complex and
long-lasting process, should not be observed only during the initial part of
the lesson which aims to raise students’ interest in a particular unit, but the
approach needs to be broader and start in the curriculum planning. This is
because motivation cannot fulfill its purpose in an individual lesson, but on
a more general level in the context of the overall relationship of students
with natural science subjects. Still, it is very important to begin each les-
son with a well-designed and implemented motivation that affects student
activity throughout the lesson, but also in subsequent learning.

A series of activities need to be carried out in the classroom with the
aim of strengthening motivation and learning life skills such as creative
problem solving, critical and divergent thinking, logical connection, and
quite importantly, encouraging students’ independence in learning and
practical tasks. It is of great importance to raise awareness in natural sci-
ence teachers that experiment arouses students’ interest at different lev-
els of learning because experiment increases learning ability by including
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students in topics covered during the educational process (Soares et al.,
2016). According to a report to the European Commission (Rocard et al.,
2007), research-based learning holds great benefits and has been shown
to increase student interest and educational accomplishments at primary
and secondary levels, while having a positive effect on teacher motivation.
Varieties of research-based strategies have proven successful in increasing
students’ motivation, especially research related to real-world problems.
The incentive to observe nature and one’s environment as the cornerstone
and beginning of the research and learning process also enhances learning
motivation (Madden, 2011).

O’Shea (2017) argues that using video materials in the teaching process
can be a great way for teachers to encourage enthusiasm and motivate stu-
dents to learn. Furthermore, Alsied, Pathan (2013) believe that computer
technology increases the level of motivation in students and makes the
learning process more enjoyable. In this regard, Letina (2015) in numerous
studies finds that the implementation of computer technology in natural
science teaching increases students’ interest and motivation for science and
their participation in teaching activities, while also enabling active, con-
structive, contextual, self-regulated, and collaborative learning.

Learning outside of the classroom could be a very effective factor in
the enhancement of natural science education if thoroughly and carefully
planned and carried out by actively involving students in the learning pro-
cess. Teaching in different locations, due to changes in the everyday school
environment, in both buildings and natural environments, i. e. places suit-
able for learning methods and active participation of students (e. g. muse-
ums, laboratories, zoos, botanical gardens, national parks, forests, science
centers...) lead to an increase in students’ motivation to learn (F{iz, 2018).
Creating a student-centered environment that enables research instead of
traditional teaching, argumentative discussion, analysis, etc., creates an
environment where students become more responsible for their learning,
and thus are more motivated and engaged and can act at a higher cognitive
level (Kazempour, Amirshokoohi, 2014).

Conclusion

The predictors of any successful learning are motivation and positive
attitude towards learning. Studying natural science subjects is impor-
tant not only because of the acquisition of specific competencies but also
because the foundation of studying natural science subjects is based on
the use of scientific methodology, i. e., studying is also aimed at the sci-
ence literacy of students. Seeing that the learning competence supports the
development of other competencies, it is necessary to observe motivation
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as a part of natural science competence and know which factors influence
its development, i. e., to deeply understand the interrelationships.

Teachers face a great challenge because they need to focus their teach-
ing on the development of competencies, and at the same time motivate
students to learn in an environment that encourages such development.
An additional aggravating factor is a fact that motivation is complex and
interdependent with numerous other factors. Given that motivation varies
depending on the task and context, motivating students in natural science
classes often requires a combination of perceptual components such as set-
ting clear goals, providing support to students, adequate feedback, learning
environment and use of practical activities.

A stimulating and quality learning environment that enables student
choice and autonomy whenever possible and the use of tasks of higher cog-
nitive levels are some of the indicators of increased students’ motivation
and engagement in the teaching of the natural science subjects. Students
are more motivated by teachers who show empathy. While internal motiva-
tion is characterized by the active participation of students, without having
to be rewarded, external is characterized by the focus on grades, awards,
and recognitions. Enabling students to participate in research activities and
argumentative discussions, encouraging critical thinking, problem-solving,
logical reasoning, connecting content with everyday life, and developing
divergent thinking can improve students’ natural science skills and improve
their attitudes about the natural sciences.

Finally, student motivation is not constant and unchanging and can
be positively or negatively influenced by teachers, the class environment,
and parents (family). However, the students’ motivation and engagement
depend on the personal experiences of the individual and the understand-
ing of their abilities, which is why students must have a clear vision of
personal goals and learning goals, which is the basis of lifelong learning.
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