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ABSTRACT Education is the process of facilitating learning, or the acquisition of
knowledge, skills, values, beliefs, and habits. Attending school is to better the future of
the child. Children learn ways to make them happy, to get a job, wealth, and a better
standard of living. The Nigeria school system is now outdated and ineffective in a real,
highly dynamic world that is changing very fast. The present system does not motivate
students because they are made to follow instructions all day long with little or no
room for creativity. This paper explores some of the challenges faced in the education-
al sector of Nigeria in the present world of educational technologies. The challenges
are numerous due to lack of political will and under-funding of the sector in the face of
glaring natural wealth. The state of education in Nigeria is compared to the present
state of education in other countries in a descriptive way; whether schools are well-
equipped, and teachers possess the knowledge, and skills, to create and implement an
effective structure to impart the 21¥-century skills on students in Nigeria. Creativity,
as one of the key 21*-century skills and material constraints to eradicate poverty in
Nigeria, is also highlighted. Creativity programmes give students ownership over their
learning, working their way through tasks, and hacking other processes that they are
interested in. With the global exponential growth of knowledge in many fields, espe-
cially in science, technology, engineering and mathematics, the 21%-century student,
especially from developing countries, face new intellectual challenges. In conclusion,
education policymakers and stakeholders in Nigeria should create effective teaching
and learning environments that students need to develop the knowledge and skills that
better prepare students for the demands of 21%-century workforce and succeed in life.
The Nigerian government should invest adequately in the educational sector and pro-
vide the conducive environment and ideal collaborators, so that, the potential for fos-
tering creativity through education and training, for national economic benefit, and the
application of creative resources to improve the effectiveness of teaching and learning
can be harnessed appropriately.

Keywords: Educational technology, 21*-century, material constraints, student, creativ-
ity, skills, policymakers

Introduction

Education is the process of facilitating learning, or the acquisition of knowledge,
skills, values, beliefs, and habits. Educational methods include storytelling, discus-
sion, teaching, training, and directed research. Education frequently takes place under
the guidance of teachers or educators, and also learners may also educate themselves
(Dewey, 1944). Formal education takes place in a school environment
with classrooms of multiple students learning together with a trained, certified teacher
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of the subject (Cedefop, 2009). Attending school is to better the future of the child.
Children go to school to learn ways to make them happy, to get a job, wealth, and a
better standard of living.

The traditional system of education was designed in the industrial age and is
now outdated and ineffective. Schools have not changed much for hundreds of years.
However, presently, there is the flipped classroom, which is an instructional strategy
in which computer-assisted teaching is integrated with classroom instruction. Students
are given basic essential instruction, such as lectures, before class instead of during
class. Instructional content is delivered outside of the classroom, often online. This
frees up classroom time for teachers to more actively engage with learners (Gabrieli,
2009).

In Nigeria at present, children are attending schools whose system is now
outdated and ineffective in a real, highly dynamic world that is changing very fast.
There is, therefore, a growing concern that something is not right with our present
educational system of teaching or learning. Creativity programmes give students own-
ership over their learning, working their way through tasks and hacking the engineer-
ing design process or other processes that they are interested in.

In our present educational system, the student’s world is controlled by the
system because they are given instructions on what to do and what not to do all day
long and cannot reason for themselves or are not in control of situations. That is, the
students are not in control of their lives, which is not the best because there is no moti-
vation by the school system. Students follow instructions all day long with little or no
room for creativity.

Creativity as One of the Key 21st Century Skills

Creativity is a phenomenon whereby something new and somehow valuable is formed.
The created item may be intangible (such as an idea, a scientific theory, a musical
composition, or a joke) or a physical object (such as an invention, a literary work, or
a painting). It is a process of becoming sensitive to problems, deficiencies, gaps in
knowledge, missing elements, disharmonies, etc. (Torrance, 2002 ) and involves the
production of novel, useful products (Mumford, 2003). While innovation is the imple-
mentation of creative ideas either by being put into active use or by being made availa-
ble for use by other parties, firms, individuals, or organizations (Amabile and Pratt,
2016). We are naturally creative, and as we grow up, we learn to be uncreative.

Creativity is a skill that can be developed and a process that can be managed.
It is associated with many factors, including conducive environments, ideal collabora-
tors, personality traits, and even a quest for spiritual muses. Creativity has also been
identified as one of the key 21¥-century skills. Scholarly interest in creativity is in the
potential for fostering creativity through education and training, the fostering of crea-
tivity for national economic benefit, and the application of creative resources to im-
prove the effectiveness of teaching and learning.

Creativity begins with a foundation of knowledge, learning a discipline, and
mastering a way of thinking. One can learn to be creative by experimenting, exploring,
questioning assumptions, using imagination, and synthesizing information. Learning
to be creative is akin to learning a sport. It requires practice to develop the right mus-
cles and a supportive environment in which to flourish. The dominant factors of why
some people are more creative than others are usually identified as process, product,
person, and place (Rhodes, 1961).
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Creativity is difficult for a lot of people to quantify; it's a broad term, but an
important skill. Creativity and expertise is what makes the difference between an ama-
teur and a professional. Creativity is usually a personal talent. Some people seem to
learn a language effortlessly; others seem to be highly talented when it comes to sport.
It's also possible for people to succeed at something, even if they're not exceptionally
gifted in that field. Sometimes it's simply a question of putting more effort in. The
same goes for creativity. It's important to understand that individuals are already crea-
tive in their daily life. Each website that you develop, every dish that you cook, the
decisions you take each day shows you are being involved with creativity. Anyone can
learn to be more creative in their work and life. However, there might be times that
the desired results are not achieved.

The essential aspect of stimulating a person’s creative mind is observation. It
is understood that creativity is a cognitive process, influenced by both social and per-
sonal factors. Creativity is also something of a gift. When presented with a problem,
some people will come up with creative concepts in a matter of minutes, while others
may need a day to deliver stereotypical solutions. Fortunately, the creative ability can
be improved. First and foremost, theoretical knowledge of creativity is important. It
will help to understand why one is creative, how you are creative, and why sometimes
it just won't work. Having a bad day is only partly an explanation. Suffering creative
block can always be explained. Having this theoretical knowledge will mean that it's
possible for you to find solutions to your creative problems.

The beliefs that only special, talented people born that way are creative di-
minish our confidence in our creative abilities. To reach high levels of ability, a person
must not possess an innate potential called talent. Excellence is, however, determined
by opportunities, encouragement, training, motivation, and most of all, practice. Few
persons show early signs of promise prior to parental encouragement, and no one will
reach high levels of achievement in their field without devoting thousands of hours of
serious training.

Material constraints such as lack of money, materials, or equipment and so-
cial amenities such as electricity, water, including the security of lives and properties,
etc., affect creativity. Depending on contingency factors such as climate and necessity,
there is either a positive or negative relationship between constraints and creativity and
innovation (Hoegl et al., 2008; Weiss et al., 2011). Material constraints can starve
creativity (Amabile ef al., 1996) where adequate material resources are needed to en-
gage in creative activities like experimenting with new solutions and idea exploration
(Amabile et al., 1996). On the other hand, people tend to stick to established routines
or solutions as long as they are not forced to deviate from them by constraints (Stokes,
2007; Moreau and Dahl, 2005) in which sense; scarcity is an important driver of crea-
tivity (Neren, 2011). For example, material constraints facilitated the development
of jet engines in World War II (Gibbert and Scranton, 2009). There is, therefore, the
need for higher levels of motivation and skills when working on creative tasks under
constraints (Hoegl et al., 2008).

Creativity to Eradicate Poverty in Nigeria

Nigeria should break out of the norm of regular classrooms and adopt creativity pro-
grammes. Making student learning experiences more engaging, teaching students how
to collect and analyze data, identify patterns, breakdown complex problems into their
more controllable parts, deduce solutions, construct models and develop algorithms
should be made a top priority. The present system where a group of students who have
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different passions and interests are expected to learn the same coursework at the same
time, the same way and at the same pace has some challenges. Persons are unique and
different in their approaches, and we also have different levels of understanding and
reasoning. Teaching a group of students and assessment of their learning by what they
can memorize and retain for examination and forget after exams is not authentic. Test
scores also create unpleasant situations and embarrassment for teachers, parents, and
students. Highly talented children who are good at practical work and not theoretical
learning are highly frustrated in the present system. Such children or students can also
end up with behavioral problems in school because they are not engaged in their pas-
sion projects and therefore, can start and think of acting up. Talent and potential often
go unnoticed or unrecognized in such situations.

Classroom exams might not validly measure what students should be capable
of when they graduate from school and enter their first job. As the factual knowledge
of a student can be measured during their learning process, the application of their
knowledge is best tested when they work on projects in the field. It is a known fact
that students who experience difficulties with online assignments, tests, or examina-
tions do have the opportunity to practice more until they achieve the required scores.
This opportunity positively reassures students unlike the one-off class exams and will
diminish the number of students losing confidence in their academic abilities. Skill
should not only be assessed on academic paperwork alone but also performance in the
field.

Projects, more than lecturing, give students opportunities to enhance their
skills. Students are more engaged in creativity programmes than in traditional class-
rooms and as such students who have behavioral problems during school are too in-
volved in their projects to think of acting up. Testing hands-on lessons, among other
things, allow students to understand how things operate or work. This also creates sig-
nificant improvement in comprehension of how nature works. Schools should go be-
yond assignments and get students to become creators. The 21* century belongs to
creators as we can see by the superstars in almost every field of endeavors lately.

The modern world value persons who are creative, can communicate ideas,
and collaborate with others. But children cannot develop these values when the system
controls the student’s life. Children should be given the opportunity to help strengthen
their skills and indirectly taking charge of their own lives.

Integrating digital learning technologies (DLT - Artificial intelligence) into
the school curriculum is great but unfortunately; the teachers in public schools in Ni-
geria are not well equipped in terms of training and retraining (Staff development) to
impart on the students. Technology plays an increasingly significant role in improving
access to education for people living in impoverished areas, developing countries, and
Nigeria in particular. However, the lack of technological advancement is still causing
barriers with regards to quality and access to education in developing countries
(Aleed, 2016). The government should be dedicated to providing infrastructures such
as regular power supply through which the disadvantaged may access educational ma-
terials.

Critics of DLT focus on the fear that teachers, including preachers or minister
of churches, will be replaced with robotic avatars. Their worries have already material-
ized as we now have classrooms with students staring at screens and worship places
with worshippers also starring at screens. DLTs are tools that teachers should leverage
on and should allow teachers to focus their precious time and resources on helping
students. As technology is rapidly churning various gadgets into society and class-
rooms, little wonder that technology has already replaced over human intelligence.
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Students are no longer willing to reason for themselves but to resort to the use of tech-
nology. Computers have already taken over statistical analysis and the description and
analysis of data and the prediction of future trends. To some extent, human reasoning
is no longer necessary in the inference of logic and trends from these data. Students
can now learn anything from anywhere and at their own pace without being present in
the traditional classroom.

It is not enough to hire teachers; they must stay current with the trends in
education, especially when it comes to the adoption of technology in the classroom.
To achieve this standard, teachers must be encouraged to equip themselves constantly.
Education reform is difficult and worse for public schools. There is a need for a clear
vision to transform our schools. It should be one with a clear purpose; Universities in
Nigeria now have their work cut out for them by the National Universities Commis-
sion that churns out curriculum after curriculum without caring whether the staff is
trained to meet these requirements. They have to be creative and work through the
curriculum to get their students ready for exams. They also have to meet the demands
set by trying to satisfy students' various learning styles etc.

Unfortunately, all of this micro-managing has left schools bereft of actual
progress in meeting the needs of students in a rapidly changing world. We need to start
with a clear, concise vision of what schools are and what they ought to be doing. Nige-
ria is over-saturated with schools that do not work. Creativity can prepare students to
compete globally, using education. It can transform persons for future readiness and
eradicate poverty. Creativity as an innovation enterprise can surely break the poverty
cycle in developing countries if persons are equipped with highly competitive skills
essential for the 4™ industrial revolution job market. Quality education makes a differ-
ence in people’s lives. It is therefore essential to have an education that is relevant and
lifts people out from the traps of poverty.

Educational Technology in Modern Education

Educational technology has been defined by the Association for Educational Commu-
nications and Technology (AECT) as “the study and ethical practice of facilitating
learning and improving performance by creating, using and managing appropriate
technological processes and resources” (Richey, 2008, p. 1) (Januszewski and Mo-
lenda, 2010, p. 1). Educational technology is the process of integrating technology into
education in a positive manner that promotes a more diverse learning environment and
a way for students to learn how to use technology as well as their common assign-
ments (Education week, 2016).

As careers are adapting to the future freelance economy, education of stu-
dents should also adapt to project-based learning and working. Education should in-
volve organizational, collaborative, and time management skills as basics that every
student can use in their further academic careers. Students should already get acquaint-
ed with project-based learning before graduation. Thankfully, Nigerian universities
have now commenced the compulsory Student Industrial Work Experience Scheme
(SIWES) where students are posted to relevant industries or institutions for one semes-
ter where experience in ‘the field” is emphasized within courses. This is the equivalent
of a student internship in Europe.

Students are already incorporating so much independence into their learning
process by searching for information online, that mentoring will become fundamental
to student success. Students should be involved in forming their curricula. Maintaining
a curriculum that is contemporary, up-to-date, and useful, is only realistic when pro-
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fessionals, as well as youths, are involved. Critical input from students on the content
and durability of their courses should be encouraged for an all-embracing study pro-
gram. From personal experience with students, they are more committed and achieve
excellent grades when they are allowed to design and execute their school projects
rather than stuffing one down their throats. Teachers will form a central point in the
pile of information that students will be paving their way through. Though the future
of education seems remote, the teacher and educational institution are vital to academ-
ic performance.

Students these days have information on everything in the world on their fin-
gertips because of the invention of digital media technology. Technology has made it
possible for anyone to learn anything. But for fear of losing control, the system is not
leveraging on these incredible resources. The present system of education is outdated
and ineffective. If learning has to be effective and engaging, then there is no doubt that
we need to change our system of education fundamentally. However, educational tech-
nology aids are still lacking and where they exist are inadequate in Nigerian universi-
ties.

Modern electronic educational technology is an important part of society to-
day (Leon-Portilla, 2012). Educational technology encompasses e-learning, instruc-
tional technology, information and communication technology (ICT) in education,
EdTech, learning technology, multimedia learning, technology-enhanced learning
(TEL), computer-based instruction (CBI), computer managed instruction, computer-
based training (CBT), computer-assisted instruction or computer-aided instruction
(CAl), learning platforms, etc (Reagan, 2005).

A virtual education course refers to a form of distance learning in which
course content is delivered by various methods such as course management applica-
tions, multimedia resources, and video conferencing (Sanz and Bergan, 2006). Virtual
education and simulated learning opportunities, such as games or dissections, offer
opportunities for students to connect classroom content to authentic situations
(Robinson, 2006). Those who receive personally differentiated instruction, with ubig-
uitous access to digital resources and learning opportunities in a range of places and at
various times, have been termed smart learning (Ross, 1976). Smart learning is a com-
ponent of the smart city concept (UNESCO, 2008).

'E-learning may either be synchronous or asynchronous. Synchronous learn-
ing occurs in real-time, with all participants interacting at the same time. It refers to
the exchange of ideas and information with one or more participants during the same
period. Examples are face-to-face discussion, online real-time live teacher instruction
and feedback, Skype conversations, and chat rooms or virtual classrooms where every-
one is online and working collaboratively at the same time. Since students are working
collaboratively, synchronized learning helps students become more open-minded be-
cause they have to actively listen and learn from their peers. Synchronized learning
fosters online awareness and improves many students' writing skills.

Asynchronous learning is self-paced and allows participants to engage in the
exchange of ideas or information without the dependency of other participants’ in-
volvement at the same time. It may use technologies such as learning management
systems, email, blogs, wikis, and discussion boards, as well as web-supported text-
books, hypertext documents, audio video courses, and social networking using web
2.0.
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Deficient Capacity Building in Nigeria

Even though resources are plentiful in Nigeria, lack of a programme for indigenous
capacity building limits output or allows for inappropriate efforts. Some international
“collaborative” research programs are of this category in which the effort of the local
scientist is confined to arrangements for specimen collection, their preservation, and
transportation to laboratories outside Nigeria (Obire, 2003). Granted anything that
adds to knowledge in a scientifically approved way is research, and the records of ob-
servations made in the course of clinical duties may help determine some health priori-
ty problems. Capacity building must include the skill to originate ideas, design and
create new tools or methods of investigation, collate results, apply objective methods
for the analysis of findings, and make observations on results so obtained in such way
that further work can be facilitated or make recommendations implementable. In a
sense, scientists studying only within the developing countries are deficient in
knowledge due to lack of state-of-the-art equipment and instruments and social ameni-
ties (Obire, 2003).

Nigerian universities have been classified as glorified secondary schools.
Nigeria has neglected the greatest asset of any nation, human capital or human re-
sources. Our educational system needs an overhaul or drastic reforms as it has gone
down the drain (Bakare, 2019). The government should not only be interested in the
establishment of new universities but also in the funding of these universities. In as
much as the establishment of new universities is welcomed, expected standards should
be maintained. The existing universities should be well funded, upgraded and well
equipped (Obire, 2018).

Governments should ensure the development of the youth in the country. It is
in the interest of the present generation to ensure that there is a future for our children,
ensure efficient power supply, and ensure quality health care delivery system, and
other infrastructure or amenities. With the many assets in Nigeria, the government
should maximize the potentials for the benefit of the nation. The consequences of un-
employment and joblessness of youths is insecurity. Nigeria is now experiencing inva-
sion from outside and from within. What happens to millions of jobless youths who
have no way of providing themselves? The government and society need to create
more jobs to engage the citizens.

A comprehensive review of classrooms and laboratory teaching practices, and
of supporting materials and documents relative to key working conditions should be
rigorously conducted. This will shed light on the degree to which educators use emerg-
ing technology and other resources to assess and manage information and create new
learning opportunities well integrated with 21st-century learning objectives. It will
also aid in accessing professional development that supports the application of 21st-
century skills in teaching strategies in the classroom in creating and achieving a vision
for teaching 2 Ist-century skills and Engage in important education decisions in a con-
sistent and meaningful manner.

Helping students attain the skills necessary to compete in the 21*-century
marketplace requires a challenging curriculum for all students. Schools in Nigeria
should be fundamentally committed toward a common vision of creating meaningful
relationships with students, providing students with relevant instruction that prepares
them for the realities of the world around them and ensuring rigorous learning oppor-
tunities that help them excel in the workforce. Rigorous courses require teachers with
sophisticated knowledge of their field. Relevance in the classroom requires teachers
with the flexibility, time, and creativity to teach their subject matter in different ways.
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Nigeria should provide working conditions for teachers that contribute to rigor, rele-
vance, and relationships, ensuring that all students develop skills for critical thinking,
problem-solving, communication, collaboration, and innovation.

Professional development to improve the capacity of teachers

Professional development provides teachers with the ability and relevant knowledge
and skills most needed to teach effectively and to help students learn. Professional
development should be incredibly important and valuable. Providing the rigor corner-
stone of school reform requires teachers with sophisticated knowledge of their field,
new curricula, and instructional delivery strategies, and new mechanisms for measur-
ing the mastery of complex skills needed to succeed in 21*-century life.

Unfortunately, many schools and teachers in Nigeria lack the knowledge,
skills, and tools to create and implement an effective structure to impart the 21°-
century skills on students. Also, schools in Nigeria are yet to adopt the technology.
The intelligent use of technology can transform and improve almost every aspect of
school, modernizing the nature of the curriculum, student assignments, parental con-
nections, and administration. Online curricula now include lesson plans, simulations,
and demonstrations for classroom use and review. With online connections, students
can share their work and communicate more productively and creatively. Teachers can
maintain records and assessments using software tools and stay in close touch with
students and families via email and voicemail. Schools can reduce administrative costs
by using technology tools, as other fields have done, and provide more funds for the
classroom. Students have abandoned their textbooks. Instead, they plan, research, and
implement their experiments using material gathered online from reliable resources.

Improve Learning Efforts and Development of 21st Century Skills by
Improving Teaching and Learning Conditions

There are new demands on schools in Nigeria to provide students with the knowledge
and skills necessary to compete and succeed in the 21%-century. With the global expo-
nential growth of knowledge in many fields (especially in, Science, technology, engi-
neering and, Mathematics), the 21*-century students and worker, especially from the
developing countries, face new intellectual challenges. For students to compete in a
global economy, they need to produce, analyze, and communicate knowledge, not just
learn it. Unfortunately, mounting evidence demonstrates that the majority of students
and schools are under-prepared and ill-equipped for 21%-century work and citizenship.

School reform should be built on the premise that helping students compete
in the 21%-century marketplace requires schools to offer challenging curriculum to all
students, create courses relevant to the lives and goals of today’s students, and sur-
round these students with teachers who know and care about them. Schools should be
fundamentally committed towards a common vision of creating meaningful relation-
ships with students, providing students with relevant instruction that prepares them for
the realities of the world around them and ensuring rigorous learning opportunities that
help them excel in the workforce. The government should provide working conditions
for teachers that contribute to rigor, relevance, and relationships, ensuring that all stu-
dents develop skills for critical thinking, problem-solving, communication, collabora-
tion, and innovation.

Teaching working conditions play a part in keeping teachers and students in
school. Evidence has shown that there are powerful links between teachers’ working
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conditions and both teacher attrition rates and student learning conditions and achieve-
ment levels in schools. Education policymakers and stakeholders should create effec-
tive teaching and learning environments that provide the relationships, relevance, and
rigor that all students need to develop the knowledge and skills necessary to succeed in
life. Schools should try to help students see the relationship of the classroom to the
world. Building strong relationships with students and staff, work to deliver learning
opportunities that are relevant to students’ interests and are closely related to the
knowledge, research, and communication skills students will need to excel in rapidly
changing, technology-rich, and team-oriented work environments. Creating productive
relationships requires that teachers have the commitment and opportunity to support
students’ growth in and out of the classroom. Support should be by engaging business
and education to promote a collective vision for dramatically changing schools in
ways that better prepare students for the demands of 21%-century work.

Conclusion

Creativity is a skill that can be developed and a process that can be managed that has
been identified as one of the key 21%-century skills. Creativity begins with a founda-
tion of knowledge, learning a discipline, and mastering a way of thinking. The present
educational system in Nigeria is devoid of creativity and the political will to provide a
creativity-friendly, rich, imagination-fostering environment for students. This is very
worrisome because technology is advancing globally at an unprecedented rate and
creative problem solving has been identified as critical to cope with these challenges
as they arise. To promote creative thinking, educators need to identify what motivates
their students and structure teaching around it — teaching students to solve problems
that do not have clear answers is another way to foster their creativity.

Everyone is creative every day in their life and everyone can improve their
creativity so that it is commercially interesting. The Nigerian government should in-
vest adequately in the educational sector and provide the conducive environment and
ideal collaborators, so that, the potential for fostering creativity through education and
training, for national economic benefit, and the application of creative resources to
improve the effectiveness of teaching and learning can be properly harnessed.
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