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Abstract: The teaching and learning of critical thinking have become indispensable in institutions of learning. This is because
the performances of most graduates of institutions do not match the certificates they are carrying. This article studied the
Applicability of Critical Thinking in the Teaching and Learning of Science Education. Literature of related work was reviewed. It
was found that there are challenges in teaching and learning critical thinking. These challenges include difficulty in identifying
thinking barriers and lack of support from educational institutions. Critical thinking skill is assembled in a broader variety of
perspectives, “thought and knowledge” remain indispensable in shaping thinking abilities of individuals that will help them solve
life problems. The researchers therefore, recommend that Support should be continually given to teachers to develop their critical
thinking as well as those of their students for more productivity in everyday activities, Emphasis on grades during employment
should be discouraged as it kills students critical thinking level, Science teachers should always adopt the use of teaching aids
that enhance preparing the minds of students towards developing thinking levels during various lessons, self-directed research
method should always be implemented as it can significantly aid understanding of some scientific phenomena and thinking
skills abilities of learners; and further researches need to be done in this area.
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1. Introduction

The productivity of graduates of colleges of education
and Universities in recent times has been called for
scrutiny. This is due to their inability of their
performance to match the certificates of the schools they
are carrying. Even though they were taught and
examined at different levels while in schools, they lack
the ability to reason profitably to themselves and the
society in which they live. This calls for a need to develop
their thinking level. Through critical thinking, creativity
through self-reflection is promoted, which influences
ways of life and opinions. It sharpens how candidates’
reason and helps improves their language and
presentation skills by thinking positively and extensively
(University of the People, 2021). It is a skill that is
taught in most of Nigerian Tertiary Institutions and its
main purpose is to prepare the students understand the
world, extract useful information from any available data
and then convert it into meaningful project for profitable
purposes. In everyday life, one associates with the
environment and its components. Consequently, they
require critical thinking to discern between different
phenomena and parameters. In this case, the knowledge
acquired in schools is not good enough as competency
and abilities to assess information distinctly and
sensibly (Wilson, 2017). With such proficiency and
capabilities, one can question appropriately in the right
direction that leads them to better knowledge of those
around them and also get well fitted into the society
(Rayan, 2017). A failure of clear thinking is perceived to
be a cognitive error, a situation that makes them illogical
and unable to have a sound judgment and justified
attitude (Howaida, 2022). This problem is reducible or
preventable through examining your mental strength
and intentionally making efforts to improve it (Albrecht,
2009). The thinking strength of humans remains one of
the essential aspects of mental power that can be
developed by applying some introspective abilities which
will bring about meaningful transformation in the
processional career of people (Sutour, 2020).

In the present age, science and technology has taken the
centre stage. Globally, the development of every nation
largely depends on their science and technological
advancement. To achieve this noble cause, attention
must be given to the education sector with more

emphasis on the science sector. For any country to
develop scientifically and technologically, her people
must have a high level of critical thinking. The
challenges the world faces at the moment, there is a
need to have people with abilities to understand
situations and systematically analyse them critically in
different ways with the view of proffering solutions.
Critical thinking is an acceptable way of thinking way to
overcome the life challenges bedevilling the world and
help access information in life. This must start with
learning to think which serves as the fundamental
objective of education (Howaida, 2022). This must go
beyond just inculcating knowledge in the students but to
also raise their thinking abilities. This is because
schooling systems globally have since shifted their
attention to raising students’ way of reasoning and
proffering solutions to life challenges in order to achieve
the desired and appreciable development (Ashraah et al.,
2012). Researchers such as Mahmoud carried out a
study on the relationship between learning styles and
critical thinking of undergraduate students in 2012. The
findings obtained on the examined results of nursing
students revealed that there is not any reasonable
correlation connecting understanding approach and
critical thinking. Another research carried out by
Nasrabadi (2012) on the relationship between students’
critical thinking attitudes and their academic
achievements, and their findings showed that there is
positive relationship between them. The results showed
that there was a significant difference between the levels
of critical thinking of assimilating and converge styles.
Also, understanding, analysing and retention level
largely depends on the level of critical thinking abilities.
Among other studies, that can be referred (Sharma,
2011) to, whose results revealed a correlation between
the students’ academic achievements and learning
approach.

2. Definitions of Critical Thinking

The term critical thinking does not enjoy a single
definition as different scholars have different view
towards the concept. For example, Garcia-Moro et al.,
(2021) defined critical thinking as thinking about oneself
in a reflective and active way. Other scholars such as
(Daniel et al., 2018; Ananiadou, and Magdalean, 2009)




defined Critical thinking as the capability to explicate,
assess and categorize available facts and information in
order to form a judgment or decision whether something
is right or wrong, and has been identified as a key skill
necessary for future educational advancement which
prepares learners to be better future assets. The
European Commission (2023) viewed critical thinking as
a kind of thinking oriented towards comprehending,
analysing and solving problems through making
reasonable judgment in order to take the best decisions.

3. Critical Thinking in Teaching and

Learning Science subjects

Dickson et al., (2023) asserted in their research work
that even though it becomes difficult for educationists to
establish a well-grounded method for teaching critical
thinking, it still remains the feasible ways through which
learning can be enhanced. In another research by (Swift,
2017), he opined that science is known within some
limits which confined them to be asking questions like
“why, how, when”? However, if they should be given
autonomy for exploration and creativity, it will go a long
way in boosting their critical thinking level and in return
enhance their performance in science subjects. Grieve
(2013) viewed it that critical thinking is intuitive to some
scientists and to others, it must be taught and
inculcated. In the same vein, Basweti et al., (2019)
stressed the importance of teaching thinking skills
across schools by applying the appropriate methods as it
will go a long way in developing learners’ problem-
solving capabilities Makmur et al (2019) highlighted that
self-directed research with supporting friendly learning
method, it may significantly yield a positive result on
students’ thinking skills. Maknun (2020) suggested that
if self-directed research is implemented, it will yield a
good comprehension of some scientific phenomena and
critical thinking skills of learners. This is because it
offers an opportunity for students to independently
construct a concept by presenting a problem, developing
hypotheses, obtaining data, analysing and arriving at
logical conclusions.

Evaluation and

4, Critical science

Instruction
Several studies in science on how to develop and raise
mental power of learners have been carried out and are
still ongoing globally. The researchers decided to review
some of them in this work in order to study the context,
findings and the recommendations made. Research was
carried out in China by Luiz (2017) on the subject
matter in Science Education. He found that reasoning
strength of an individual is very essential in all
disciplines. Owing to this, devising a formula that will
effectively advance the way the learners reflect, and
analyses issues is key during class activitiesn. Through
this, questioning, critique and ability to argue
constructively are taken to be effective mechanisms that
foster learners’ critical thinking skills. This reason has
forced several countries to introduce critical thinking as
either a subject or course to be taught in schools but
failed to yield a positive result because most teachers
lack clarity of what critical thinking is all about.
According to Lipman (2006), “critical thinking is an
assemblage of methods, pictures and mental operations
adopted by individual to solve problems, take certain
decisions and also learn some new ideas. This increases
the ability of individuals to understand and reason very
well in some specific contexts that could lead to new
discoveries. Critical thinking usually changes the
process of acquiring knowledge from inert process to
mental which yields a much Dbetter
understanding of the subjects’ contents and
consequently, helps the learners to make a more useful
and meaningful decisions in their day-to-day activities
(Dunarea, 2022). Critical thinking is a multidimensional
whose importance in science education is immeasurable
and therefore, science teachers must have critical
thinking abilities in order to develop such in the
learners. Dickson (2023) summarized researchers’
arguments on multidimensional critical thinking and is
given in figure 1
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Figure 1: summarized argument on multidimensional critical thinking

5. Integrating critical thinking in
curriculum

Several scholars across the globe view differently the
manner through which reasoning ability should be
taught across places of learning. This ranges from
education policies makers to implementing the already
designed policies for developing the learners’ critical
thinking abilities. Some scholars such as Ennis (1987,
1993) are pro-generalists who are of the view that critical
thinking remains set cognitive skills that are learnable
irrespective of the content. In contrasting view, McPeck
(1981, 1990) sees critical thinking to be related to the
nature of the discipline which may vary, depending on
the context of the discipline under -consideration.
Baillargeon (2016) in his research opined that critical
thinking is not a universal that is easily transferable.
The teaching of critical thinking should be a basic policy
that should always be given emphasis. However, recent
findings by scholars affirmed that there are essential
skills in critical thinking, but having a sound education
in a discipline (good knowledge of a context) aids critical
thinking abilities (Butlet & Halpern, 2020). In spite of
the fact that critical thinking skills can be mobilized in a
broader line up of contexts, “thought and knowledge”
remain indispensable. By this, students should be made
to practice and train always in order to learn how to line
up skills in different forms such as studying published
papers, research articles, manuals, and so on. Taking
into account of the importance of critical thinking, there
is a need to incorporate it in all subjects across all
levels, especially from the early stage of learning.

6. Challenges in teaching and learning critical thinking
skills in science education

Critical thinking is highly invaluable in all aspects of life
and will benefit all organizations. However, there are
quite a certain number of challenges that instructors are
currently faced with, in teaching critical thinking. These
challenges include identifying the barriers, devising
methods to overcome the identified barriers, and the
choice of teaching methods and techniques that will fit
both the teachers and students for improving both
training and learning skills. These difficulties usually
arise due to failure of school leadership to give the
support needed (Ennis, 2018). Support should be
continually given to teachers to develop their critical
thinking as well as those of their students of teachers for
more productivity in everyday activities (Schendel,
2016). Another problem being encountered in advancing
thinking levels in science education is the culture of
memorizing and focusing on getting high grades
examinations (DiCarlo, 2009). This attitude does not
encourage critical thinking as emphasis on grades is
given more priority during employment. Fraker (1995) in
his findings identified low learning interest as one of the
variables lowering students’ critical thinking abilities.

This is due to their increased interest in social life at
homes and schools, thereby leaving them with little or
no time to think profitably. This social life eludes them
with time to think profitably, reconsider and confidently
convey their viewpoints for self-improvement and
consequently; they become dispassionate in the subject
matter of some disciplines.

7. Conclusion

This research paper gave an insight into the relevance of
critical thinking in the teaching and learning of science
education. This has become imperative because the
productivity of graduates of colleges of education and
Universities in recent times has been called for scrutiny
due to their inability to give performances that match
the certificates of the schools they are carrying. Their
woeful performance after completing their studies is as a
result of their inability to think critically. This critical
thinking is a kind of thinking oriented towards
comprehending, analysing and solving problems through
making reasonable judgment in order to take the best
decisions. This work reviewed several studies related to
the relevance of critical thinking in teaching and
learning. It has been found that enhancement of
learner’s critical thinking skills is essential and as a
result, science teachers are expected to have a well
advance level of critical thinking in order to effectively
inculcate relevant values in the students during their
lessons. This will go a long way into upgrading students’
thinking abilities in school and after graduating.

8. Recommendations

Critical thinking in all spheres of life cannot be
overemphasized and the researchers wish to make the
following recommendations:

i. Support should be continually given to teachers
to develop their critical thinking as well as those
of their students of teachers for more
productivity in everyday activities.

ii. Emphasis on grades during employment should
be discouraged as it kills students’ critical
thinking level.

iii. guided inquiry learning should always be
implemented, it can significantly aid
understanding of some scientific phenomena
and critical thinking skills of learners

iv. Science teachers should regularly employ
instructional resources that enhance the
teaching of critical thinking skills in their
various lessons.

V. Further research needs to be done in this area.
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