
 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
NOV., 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

 TIJSRAT 

SCIENCE RESEARCH AND TECHNOLOGY VOL. 11 

249 ISSN: 2623-7861 

 

CIENCE PRATICAL SKILLS AND OPTION 

FOR NIGERIAN SECONDARY SCHOOLS: 

TEACHERS’ PERSPECTIVES 
 

1DARE S. GRACE, 2ABORITOLI, SUNDAY, 3OKPE, 

YENUSAH YAKUBU AND 4MATHEW,B.A 
1 Physics Department, Kogi State College of Education 

Technical Kabba. 2&4 Integrated Science Department, Kogi 

State College of Education, Ankpa. 3Geography Department, 

Kogi State College of Education, Ankpa. 
 

 

INTRODUCTION 
ractical work is an important element in the teaching of 

science. through laboratory work or doing experiments 

or projects, students will develop their process skills, 

problem solving skills, manipulative skills as well as scientific 

attitudes, besides understanding the enquiry process and the 

nature of science. 
In Nigeria Science is taught at all levels of the educational 

system from pre - primary through primary and secondary 

school to tertiary levels. At the levels below the tertiary level 

some components of science are taught to all students; science 

in primary schools is taught as a component of basic science and 

technology (Federal Ministry of Education, 2007a; 2007b) 

infused with approved curriculum innovations in the areas of 

environmental education, drug abuse education, population 

and family life education and sex education (Afemikhe & 

Imobekhai 2014). At the junior secondary school level science is 

taught as basic science (Federal Ministry of Education, 2007c). 

The themes covered at this level include: you and the 

environment, you and non-living things, science and 

development and you and energy. At the senior secondary 

school level, science is taught as chemistry, biology, physics but  
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students are not expected to offer all three of them but at least one. Expectedly, the 

teaching of science has evolved from teaching science as a product, to teaching it as a 

process. This has led to focusing on how scientist work in the expectation in this regard 

also involves trying to ensure that student imbibe some basic science skills that they can 

apply as part of their everyday life. The consequence is that achievement in science has 

metamorphosed into four main ways of knowledge, namely declarative, procedural, 

schematic and strategic knowledge. These have been seen as knowing that, knowing 

how, knowing why, and knowing when, where and how to apply knowledge respectively. 

This type include knowledge that ranges from discrete and isolated content elements, 

such as terminology, facts, or specified details to a more organized knowledge forms, 

such as statements, definitions, knowledge of classifications, and categories. The 

strategic knowledge is most complex as it involves ‘navigating the problem, planning, 

monitoring, trouble shooting, and synchronizing other types of knowledge. “Strategic 

knowledge is used when one encounters ill – defined tasks” (Tsai & Li, 2007). How each 

of these types of knowledge acquisition is cultivated depends on the implementation of 

the curriculum. Practical activities use is central in this regard. Practical work is formative 

as it helps the students to understand science and how the scientific ideas are developed 

(Watts, 2013). To achieve the goals of science education, it is imperative that an attempt 

is made to balance emphasis on both theory and experiments. Experiments in science 

illustrate the fact that science is not a theoretical abstraction as it describes the real world 

around us. It also generates interest in science and promotes skills and competencies of 

doing science (Central Board Secondary Education, undated).  

inferences. For experiments to be used there should be a standard laboratory with 

basic facilities. The paucity of these equipment and consumables in most schools 

coupled with a shortage of qualified and experienced teachers has made it difficult to 

access science practical work and hence its formative functions, of assisting in 

understanding science and how scientific ideas are developed, has not been achieved 

. Despite this, experiments would still need to be conducted and assessment of 

practical carried out as an important component of grades in certification examination 

in delivery of theory lessons and conduct of practical exercises. The question which 

then to be answered is what assessment practices are used in preparation of students 

for the certification examination. It was recommended that teachers should focus on 

teaching approach prescribed by the syllabus. In addition, material resources should 

be provided for teachers use in teaching practical lessons. 
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The science process skills include the following: Observing qualities, Measuring quantities, 

Sorting/Classifying, Inferring, Predicting or Hypothesizing, Experimenting (How we find 

out), and communicating(Finding ways to share information about an idea or opinion). 

According to Watts (2013) the purpose of practical work includes: 

i. Motivation of students; 

ii. Exicitement of discovery; 

iii. Consolidation of manipulative skills; 

iv. Knowledge of standard techniques; 

v. General understanding of data handling; 

vi. Development of other skills like analytic, evaluative, planning, applied and 

mathematical; and developing an understanding of how science works 

through concept of scientific process skills, collaborative and team work 

,reproducible results an fair testing and an experiment, a valid essence of 

science.  

 

In order to assess practical works in science, two approaches have been used: direct and 

indirect assessment. According to Abraham, Reiss and Sharpe (2013), while direct 

assessment involves students manipulating tangible objects to demonstrate practical 

skills; the indirect assessment involves  inferring a student’s competency from the data 

generated and/or reports of the practical work.  

Assessment is emphasized as it drives teaching and learning (Pollard, Triggs, Broadfoot, 

McNess & Osborn, 2000). In the assessment of practical work different typologies has 

been used. Watts (2013) outlined seven kinds of science practical assessments which 

include: 

i. Traditional practical tasks or examination, 

ii. Written examination which assesses practical work 

iii. Investigations, projects. 

iv. Skills focused assessments; 

v. Portfolio of required assessments, and 

vi. Classroom – based assessment. 

 

Each of these is expected to yield dependable information about skills possessed by 

students. Watts(2013) indicated of practical skills have however focused on skills 

narrower than what practical work tends to assess. In Nigeria, the physics curriculum for 

example recommends that the guided discovery approach be used in the teaching of the 

subject. The effort is to facilitate creativity and acquisition of scientific skills and attitudes 

by the students. Consequently, it is expected that the emphasis should be on engaging 
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students in experimentation, questioning, discussion and problem solving. Unfortunately, 

it would appear that these have rarely been successful (Afemikhe & Imobekhai, 2014) and 

most schools wait till a few weeks to the commencement of final examinations before 

practical activities are given much impetus. Under these circumstances what kind of 

practical work assessment is predominantly in Nigerian schools? Practical work also 

requires minimum quantity of equipment and chemicals in addition to having sufficient 

level of human resources for their conduct. To what extent do teachers see these as 

affecting the implementation of practical work as part of science teaching in Nigerian 

Schools? 

 

Need to Support Investigative Practical Work 

There has been continued poor performance in chemistry at the end of course 

examination in most developing countries including Nigeria. This indicates that the 

learning of chemistry may not be as effective as required. Motswiri’s (2004) argument 

that classroom practices in most secondary school, Chemistry lessons are characterized 

by chalk and talk and little practical work raises some questions on the quality of science 

learning in schools. It is further noted that in case where practical work is implemented, 

it only requires students to follow instructions developed by the teachers or from 

textbook where the learners are supposed to strictly carry out the activities as per the 

instructions; sometimes without much interest or thought on what they are doing. 

Learners tend to follow the teacher’s guidance to the letter. It is therefore of paramount 

importance to change the teacher’s practice in other to achieve Meaningful learning of 

practical chemistry. Studies indicate that the use of investigative approaches of science 

learning through practical work is one means of improving learning in chemistry (SCORE, 

2007). Investigative inquiry approaches to learning  the content and process of science 

has been central in the recent years yet the challenges to investigate teaching are still 

evident and the shift from traditional expository methods has been slow (Krajcik et al 

2003). 

Hubber & Moore (2001) argue that “hands on” activities in science practical work do not 

necessarily guarantee scientific investigations. These points to a need to support teachers 

in the use of learner centered investigations. Changing practical activities from “hands on 

“ to” minds on “ type requires proper management of all stages of the activity.  Practical 

work is usually carried out in four main stages (Twoli, 2006; Omosewo, 2006); planning, 

implementation / activity, 

 

Process of Practical Work for the Development of Understanding of Scientific Principles    

Krajcik et al (2003) noted that research – based curriculum materials can address these 

challenges and provide improved tools for learning among teachers and students through 
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development of appropriate instructional designs. Instructional materials can serve as 

learning materials for both students and teachers. Materials can also serve as a primary 

influence on how teachers should teach science (Krajcik et al 2003). Yandila et al (2003) 

quoted teachers as facing difficulties in implementation of learner – centered approach 

due to, among other factors, lack of exemplary teaching materials and inappropriate 

textbooks. 

 

Conclusion and Recommendations 

The results of this study are indicative of teachers using a multiplicity of forms of practical 

approaches In schools with the most predominant being, “Students write their reports 

on an investigation using data which they have been provided”. Materials resources are 

inhibiting factors in achieving objectives of practical approaches between public and 

private schools. Based on these results, it would appear that practical work is given some 

place in the scheme of science teaching in Nigerian schools. Whatever typology is applied 

by teachers should be such that takes into cognizance, teaching approaches as 

recommended in curriculum in place. Teachers should not wait till it is time for 

examinations before practical activities are carried out. This can however be 

strengthened by ensuring that relevant material resources are provided. 
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