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Abstract 
Globally, the transformation of teacher education is possible, if education is given its 

proper role, in the government scheme of things, by the adoption of the 21
st
 century 

classroom skills. Transformation of teacher education in Nigeria will also be improved, 

if teachers as facilitators of knowledge are prepared with the requisite knowledge, 

attitude, behaviours, and skills, through effective policies and well-designed 21
st
 

century skills curriculum. No educational system can rise above the competence level 

of its teachers; as such teacher transformation is necessary, if it is in line with desired 

competence for improved capacity using 21
st
 century classroom skills. This article 

therefore, examined the current chemistry education curriculum, chemistry education 

graduates in Nigeria in lieu with the 21
st
 century classroom, and the path forward for 

improving teacher quality and lesson delivery. This can be done by repositioning 

teacher education programs to help teachers possess the twenty-first century skills 

during training, in order to meet future challenges of imparting same to the students. 

Students, on the other hand if well taught, must possess the 21st century skills for life, 

to help them to exist in this digitalized global world of work and life. This paper 

therefore, recommends that teacher education be transformed to inculcate life skills to 

teachers in order to transform their capacity and educational service delivery. 
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Today's world requires a multi-dimensional approach to the learning 

experiences presented to learners to make them to adapt to the digital skills of today’s 

demands for life. Such multi dimensional approach to learning experiences are 

embedded in the life skills of the 21
st
 century skills curriculum (Worldstrides, 2024). 

According to Lemming, (2019), a 21st-century skills-based curriculum provides 

learners with a whole lot of experiences for independent and collaborative life. It pivots 

learners away from content acquisition of factual knowledge provided by separate 
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subject disciplines to a more practical and dynamic collaborative approach to learning. 

It also moves students away from rote memorization and focuses on the skills and 

abilities that will best serve our generation of young minds who are globalized in 

nature. Student engagement and hands-on, interdisciplinary learning are promoted 

above mere conferring of information. 21st-century skills are essential abilities that 

empower individuals to thrive in the modern world. These skills, often grouped under 

the "4 Cs," include critical thinking, communication, collaboration, and creativity. They 

are crucial for navigating complex challenges, adapting to rapid technological 

advancements, and fostering lifelong learning. The 21
st
 century skills can best be learnt 

in a 21
st
 century skills based classroom. The 21st-century classroom focuses on a 

creative, collaborative approach to learning to a more concrete method of problem 

solving and solution based approach (Lemming, 2019). 

This 21
st
 century skills acquisition focuses on students' ability to handle 

problems in their everyday lives. The phrase "21st-century skills" is typically used to 

describe a set of fundamental abilities and competencies that the proponents feel that 

schools should teach to students to prepare them for success in the world of 

globalization. These 21
st
 century skills include;- collaborative problem-solving, 

creativity, hands-on learning, cultural competencies, effective communication, 

information and multimedia learning, digital literacy, leadership, cooperation, critical 

thinking, personal responsibility, initiative and ethical decision makings (Lemming, 

2019; Partnership, 2008).  

However, in a more general sense, Rich (2010) states that the notion of 21st-

century skills learning should entail, the idea that students should be able to master 

learning material while simultaneously producing, synthesizing, and assessing 

information from a wide range of subjects and sources with an awareness of and respect 

for diverse cultures. Students should exhibit both civic engagement and digital literacy. 

With the use of open-source software and virtual tools, students of all ages can learn 

anywhere, at any time. Students' abilities in collaboration, problem-solving, self-

control, critical thinking, communication, and ICT must be developed through the 

design of classroom learning experiences. Students should be empowered by these 

educational opportunities to become responsible, creative, inventive, and change-agent 

individuals who can contribute to their communities, countries, and global civilization. 

The achievement of the above can best be achieved using a 21
st
 century curriculum, 

which incorporates the development of the 21
st
 century skills to students using a 21

st
 

century classroom (Tritiyatma, Yuli and Achmad, 2017). 

A 21st-century classroom emphasizes a student-cantered, collaborative, and 

technologically-rich learning environment, focusing on developing skills beyond 

traditional rote memorization. It prioritizes critical thinking, problem-solving, 

communication, creativity, multimedia, leadership and collaboration. Classrooms are 

designed to be inviting and comfortable, encouraging students to participate 

actively. The classrooms are designed to be adaptable and flexible, with furniture that 
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can be rearranged to accommodate different learning activities (Burkley, Ola, 

Herman, raizon, Ripeley, Muller-Ricci and Rumble, 2011). 

 In essence, a 21st-century classroom is a dynamic learning environment that 

prepares students for the challenges and opportunities of a rapidly changing world by 

equipping them with the skills and knowledge they need to succeed in the future 

(Lemming, 2019). This kind of classroom prepares all students for creativity; it 

incorporates practical activities and reduces rote memorization while increasing 

collaboration and hands-on activities making the learning of science easy because it 

encourages inquiry through personalized scientific development. These sciences in the 

schools include biology, chemistry, physics and integrated science as seen in science 

education especially chemical education (Treagust, 2015). 

         Chemical education is the process of combining the ideas of education with 

chemistry to help students learn about the concepts of current chemicals. As stated by 

Gabel (1999), Tritiyatma, Yuli, and Achmad, (2017) Chemistry education research, 

centres on initiatives to enhance chemistry learning activities, specifically to aid 

students in comprehending chemistry concepts and fostering meaningful learning. 

Therefore, research in the subject of chemistry education, generally focuses on learning 

methods, to understand how learners, as well as other aspects of learning such as 

curriculum and assessment would be improved for better performance 

            Presently, chemistry teaching and learning are confronted with lots of obstacles 

due to the nature of the subject curriculum, unavailability of teachers, laboratory and 

pedagogy. These obstacles seem to be exacerbated because of the essential concepts 

involved and need for proper strategies to be developed in teaching and learning to 

increase student participation and internalization of the subject matter, hence the 

inculcation of the 21st-century skills in the field of chemistry using the 21
st
 century 

skills. Students tend to view the subject of chemistry as a hard subject, due its 

characteristic of abstract concepts, nomenclature and alienation to students’ daily lives 

(Joyness Rossignoli, Amonoo-Kuofi, 2019).   

In Chemistry education, there are the macroscopic, microscopic, and symbolic 

representations of chemistry conceptualizations used in chemistry classes (Treagust, 

2015). Teachers of chemistry must internalize these three representations in chemistry 

for students to gain solid comprehension of chemistry concepts. Gaining these 

representations prevents students from simple memorization of concepts in order to 

pass tests or examinations leading to absence of deep knowledge of facts and 

consequently, mastering chemistry content to become proficient in chemistry (Sirhan, 

2007). 

       The success of the educational system especially chemistry education depends 

on its capacity to evolve and adapt to this expanding need for the 21
st
 century skills, as 

a hub for future generations of workers' job preparation, depends on its capacity for the 

teachers and learners to adapt to this expanding need for life skills. There is need to 

develop a better curricula that encourage practical knowledge of subjects, problem-

based learning in the classroom and assessments that track students' development of 

Transformation of Teacher Education Using 21
st
 Century Classroom: Improving Chemistry 

Teachers Capacity for National Development - Nkeiru Catherine Enyi and Ojemba Raymond Ozobu 

 

 

 

 
 

  

 



 
 

               4 
 

World Educators Forum, Vol.  14  No. 1, June, 2025 ISSN: 2350-2401 

 

their own using 21st century skills. However, teaching abilities like self-reliance, 

teamwork, and creativity is not a simple or well-understood process but can be 

naturally developed using a 21
st
 century classroom approach (Rotherham & 

Willingham, 2009). 

         The policies and processes aimed at the transformation of chemistry teachers 

with a view to equipping aspiring educators with the knowledge, attitudes, behaviour, 

and abilities in the classroom to meet modern challenges is herculean. Special care 

should be taken in teacher training and preparation because it is the available teachers 

that train and create future teachers and needed human capital for national 

development. Therefore, teacher education is an instrument for national transformation. 

It, then is needed to look at the current status of science education graduates so as to 

give teacher preparation methodologies the attention they require (Nwabudike, 2011). 

Educational planners also need to look inwards to salvage the situation by transforming 

the teaching through the implementation of the national education plan through the 

inculcation of the 21
st
 century curriculum in a 21

st
 century classroom.  

In Nigeria, teacher education can be transformed if we can critically examine 

the country's current situation and then assess the reliability of the teacher education 

system in enacting the intended change. Teachers are the ones who create people who 

work in education and other professions. Teachers of chemistry education are a crucial 

component of chemistry teacher preparation. Nigerian chemistry education as it is 

today has only succeeded in exposing students to knowledge for passing tests and 

exams only, without providing them with the necessary skill development to make 

them employable (Nwabudike, 2011). Achievable improvements in chemistry teacher 

education require sound policies and curriculum implementation, which can be 

achieved by sufficient Teacher Development and transformation or Continuing 

Professional Development (CPD). To this effect, every facet of chemistry education 

needs to be reviewed to translate the present teacher education to produce teachers 

equipped with 21
st
 century skills (Joyness, Rossignoli, Amonoo-Kuofi, 2019). 

 

Curriculum for Chemistry Education  
It is indicated that the present crop of chemistry teachers in our secondary 

schools are ill-equipped to influence students' learning experiences of the 21
st
 century 

skill acquisition. The quality of chemistry education graduates from Nigerian tertiary 

institutions is called into question due to the prevalence of unemployment among 

chemistry graduates (Idialu and Okereke 2010). Chemistry teachers who should be able 

to create wealth for economic growth and development have not been produced by the 

educational system due to improper teacher training mechanisms. This is because the 

present crop of chemistry teachers lacks requisite skills for the creation of individuals 

who can utilize our natural resources for self and national development. This is an 

indication that the curriculum is not being applied correctly.  
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Chemistry Education Graduates in Nigerian Today  

According to Okebukola (2012) in a recent nationwide survey on teacher 

quality, it was discovered that Nigerian education graduates have; insufficient exposure 

to teaching methods, inadequate classroom management and control, poor computer 

literacy, poor English communication skills, a lack of professionalism, a lack of 

independence and entrepreneurial abilities, a negative work attitude and a poor subject 

matter knowledge. The above is very worrisome; therefore, Nigerian government must 

work hard to reform teacher education using the 21
st
 century skills classroom model, as 

such reform will benefit all sectors of the Nigerian nation. The use of 21
st
 century skills 

classroom will equip chemistry teachers with the life skills which will in turn impart to 

the students to become useful to themselves and the nation.  

 

Developing Chemistry Teacher Quality with The 21
ST

 Century Classroom 

For the intended level of chemistry teacher quality to be attained, the 21st 

century's teacher education transformation necessitates a comprehensive redesign of 

chemistry teacher education. Good professional and curriculum development are the 

foundations of good teachers’ preparation. Therefore a good 21 century skill curriculum 

is essential to produce a good chemistry teacher in a 21
st
 century classroom. A good 

chemistry teacher who is a globally competitive with marketable knowledge and 

abilities can only be possible when the 21
st
 century curriculum is adopted for the 

teaching of chemistry teachers in order to equip them with theses 21
st
 century skills. 

The chemistry teachers will possess these life skills and transfer the same set of skill to 

their students and future chemistry teachers and this continuity will yield desired results 

(Joyness, Rossignoli, Amonoo-Kuofi, 2019; Makwuegbe, 2012).  

 

Repositioning Chemistry Teacher Education Programme Using 21st-Century 

Chemistry Education Curricula 

The current curriculum for teaching chemistry has to be changed to satisfy 21st-

century demands. Students should become engaged learners who are practical, 

independent, and self-employed as a result of the renewed curriculum. According to 

Okoba (2010) and Omuegbele (2010), Nigerian science teacher curricula must be 

revised to allow students pursue careers in sciences. Maintenance services, and other 

related fields, in order to make chemistry education programs more relevant in the 

twenty-first century. Teaching and learning should also inculcate into students practical 

and entrepreneurial abilities, for chemistry education to be sustainable.  

 

Functional Chemistry Teacher Preparation Programmes  
The activities of teacher education at any level must be coordinated by 

accredited organs of government like the National University Commission (NUC), 

National Commission of Colleges of Education (NCCE), and the National Business and 

Technical Education Board (NABTEB) and others to improve the curriculum. There is 

need to involve private sector industries and businesses, parents, community groups, 
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professional organizations, unions, NGOs, donors, Universal Basic Education Council 

(UBEC), the National Educational Research and Development Council (NERDC) and 

other agencies to brainstorm and identify areas of growth and development in the 

national economy, such as manufacturing, construction, technology and engineering, 

etc. These ought to be integrated into the current curriculum, and taught to chemistry 

education students in the nation's teacher training programs. To help improve on the 

teachers employability in schools to produce skilful graduates, as this is one index to 

measure a country's educational quality (Gbenedio, 2011) 

 

Information and Communication Technology (ICT 

Information and communication technology ICT is responsible for making the 

world a global village. Therefore, any transformation of the science teacher education 

in the 21st century must require the acquisition of ICT skills, for the teacher’s 

development, administrative purposes and their daily use in the classroom settings. ICT 

should become as important component of teacher professional development curricula 

to create opportunities for them to participate in the global knowledge based economy. 

Chile, England, Estonia and France, among other countries, increasingly relate ICT 

competences and promotions to teacher licensing requirements, for transformation 

Silvernail (2009). Teachers at all levels implementing the chemistry curriculum should 

be able to use ICT for efficient lesson delivery, for Nigeria to follow the trend. 

Therefore, the government should provide laptops with internet connections for all 

chemistry students and lecturers in teacher preparation programs. Computer 

instructions should also be a required course for instructors and the curriculum for 

chemistry education should emphasize research, creativity, innovation and ICT 

proficiency to be transformed. 

 

The 21
st
 Century skills and Entrepreneurial Education  

With the current economic situation of the country, it is impossible to build 

wealth as an teacher employee alone. The foundation for generating wealth and 

addressing the issues of unemployment and poverty is strengthened by 

entrepreneurship. Incorporating entrepreneurial skills/ education into teacher education 

will be a significant innovation for teacher transformation. According to Izedonmi 

(2011:121), education does not adequately prepare students for entrepreneurship. The 

Federal Government of Nigeria apparently based its decision on Izedonmi (2011), 

which required all universities, polytechnics, and education colleges in the nation to 

offer entrepreneurial education starting in the 2007–2008 academic year. One might be 

interested in finding out how many institutions have followed these guidelines. Only a 

few number of, Federal and State Universities,  Federal and State Colleges of 

Education and Federal and State Polytechnics offer courses on entrepreneurship. 

According to Okebuola (2012), the majority of institutions are unable to follow the 

directive. In fact, since chemistry is the foundational natural science, its important to 

teacher preparation in science education to inculcate in the chemistry teachers 
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entrepreneurial skills for wealth creation. This will afford the chemistry teachers with 

the ability to produce goods, provide services, and contribute to the nation's GDP, 

which is a key indicator of its economic standing and the potential to lower poverty and 

improve their living standards.   

When students graduate from school with some entrepreneurial skills it will 

encourage self-employment and self-reliance, which will raise personal income; 

Provide for job creation that will lower the crime rate ("419," cyber crime "yahoo -

yahoo" business, kidnapping, and human trafficking), as young men and women will be 

gainfully employed, useful to society and contribute to national industrial development. 

Enhance educational institutions' public responsibilities and relevance because 

graduates of chemistry programs will eventually be job creators rather than job seekers. 

If entrepreneurial education is appropriately incorporated into Nigeria's teacher 

education programs, the country can achieve a high level of productivity using in the 

twenty-first century skills curriculum and classroom. 

 

Repositioning Chemistry Teacher through Quality of Candidates Admitted for the 

Chemistry Education Programme  
According to the university's admissions policy, all are enrolled using the same  

university entry qualification off five credits and six credits in two sittings. There seem 

to be differences in cut off points from different faculties. After University Tertiary 

Matriculation Examination and Post UTME scores are released universities tend to 

admit based on different faculty and departmental cut offs (Nwanbudike, 2011). While 

courses like Medicine, Pharmacy, Nursing Engineering enjoy high cut-off of 250 to 

360, others courses like Sciences, Social sciences and Education have low cut offs of 

140 to 200; and chemistry education falls into this category therefore very gifted 

persons do not come down to study chemistry due to this dichotomy by schools and 

university who lace low premium on education.  

This indicates that exceptional individuals leave education courses with lower 

cut-off points to pursue other courses. As a result, people with lower intelligences or 

people who could not desired high premium courses; enrol in education courses at 

universities or education colleges. As a result, the qualified chemistry teachers are of 

poorer quality and lack the enthusiasm that one would anticipate from a good chemistry 

teacher (Idialu and Okereke, 2009). Nigerian teacher education, Universities and the 

government should premium in teacher education by findings ways to motivate them 

for people to appreciate taking it as life careers 

 

Finance and Funding  

The financial resources that educational institutions (the producers) have at their 

disposal have a significant impact on the quality and number of chemistry teachers and 

graduates. Since most of our educational institutions lack well-equipped 21
st
 century 

classrooms, laboratories, facilities, equipment, and tools it may be difficult to produce 

the desired quality of teachers needed to drive the teaching of chemistry in this 21
st
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century.(Okoba, 2010). The issue here is that the amount of money allocated to 

Nigerian educational institutions does not match the rate of growth in the field. 

According to UNESCO's recommendations, the education sector should receive at least 

26% of the national annual budget in order to meet Nigeria's teacher education needs in 

the twenty-first century. This calls for more funds to support the provision of quality 

teacher training and in-service training, particularly on ICT, to current teachers, the 

provision of facilities and supplies for chemistry teaching laboratories, and 

infrastructure. 

 

Motivation, Monitoring and Evaluation  

Teachers and lecturers of chemistry education as well as aspiring teachers need 

to be elevated if teacher education is to be transformed in the twenty-first century. For 

teachers to provide high-quality service, they must be paid enough. To monitor and 

assess the execution of the chemistry curriculum, staff development, instructional 

facilities, learning environment, teaching and learning, research, and government 

intervention, an institution-based management committee should be used. As suggested 

by Omebe (2010), government and non-governmental agencies should be used to track 

and assess the implementation of the chemistry curriculum, staff training, government 

intervention, teaching and learning, learning environment, and instructional facilities. 

Regular monitoring, incentive, and assessment should also be used to improve the 

quality of chemistry instruction to get desired results (Omebe, 2010). 

 

Conclusion  
In conclusion, it is possible to transform teacher education (chemistry teacher 

education) in Nigeria in the twenty-first century if the focus of the teacher preparation 

program is on developing the twenty-first century skills like creativity, critical thinking, 

problem solving, teamwork, entrepreneurial education, and ICT literacy through a well 

structured 21
st
 century skill curriculum using a 21

st
 century classroom. If the current 

chemistry education curriculum is reorganized, students will become more engaged, 

independent, and self-employed with 21
st
 century skills. Furthermore, reforming the 

admissions process, funding, academic staff motivation, supervision, and other teaching 

and preparation methods will result in the reformed teacher education that is needed for 

the inculcation of the 21st-century skills to individuals for national development. 

 

Recommendation 
The following recommendations will help Nigerian teacher education undergo 

the necessary transformation and produce 21st-century chemistry graduates who are 

capable producing 21
st
 century skills chemistry graduates for national development. 

 There is need by government and nongovernmental agencies to oversee teacher 

education activities at all levels and review the chemistry teacher education curriculum 

to show the 21
st
 century skills structure.  
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 Teacher training programs should emphasize the development of "21st century 

skills," such as creativity, critical thinking, problem solving, ICT literacy, and 

teamwork, in order to capitalize on the expanding global economy. 

 Students’ admission into all educational institutions nationwide, of five credits 

at a sitting in the WAEC or NECO Senior Examinations should be implemented.  

 Through consistent and efficient monitoring and assessment, teacher education 

institutions should provide high-quality 21
st
 century skills classrooms.  

 There is need for staff exchange programs with foreign universities to guarantee 

adherence to global norms and academic staff development of 21
st
 century skills. 
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