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DESCRIPTION 
VillageMath Educational Review (VER) (CODEN: VERIAU) is a multidisciplinary scientific 
journal whose main objective is the dissemination of studies that provide answers to the main 
educational, scientific and social problems present in basic education, secondary education, higher 
education, science education, mathematics education, environmental education and other educational 
subject areas in order to achieve excellence quality in all their areas. Papers will be welcomed, regardless 
of the subject area to which they belong as long as they entailed a contribution, innovation or 
breakthrough in the development of models of teaching or scientific research in the scientific world 
which lead to a social improvement. Research work performed in other educational levels may also be 
considered, if they demonstrate a strong and justified relationship to general education. All papers 
submitted for publication must be unpublished and originals, and should not be under any evaluation 
procedure for publication in other journals. Theoretical work as well as work based on field studies 
and empirical laboratory experiments are accepted. All kinds of strategies and methodological 
approaches may have been used for the study. They have to comply within the parameters of current 
scientific and technological research. The review criteria and selection process will take into account 
mainly the quality of the work under consideration: if it makes a significant contribution to the object 
of interest, main interests of the journal and if it offers a breakthrough or significant contribution to 
the current scientific knowledge and, ultimately, if it contributes to the progress of our society. This 
journal is of free and direct access (Open Access, OA), and it serves the international scientific 
community and open knowledge.  

The journal is digitally published in order to keep all the features of traditional print journals. Articles 
will appear in PDF format, conveniently typeset and numbered as classical style journals. Therefore, 
it is our intention to facilitate their distribution and their scientific citation in accordance with all 
existing highest standards. Additionally, for the reader’s convenience chapters of the book can be 
printed in their full version as well as can be accessed in tis digital format, such as e-book. This 
publication takes advantage of newly implemented technologies in order to facilitate publishing and 
distribution, at the same time that takes into account the ecological aspect of paperless publishing. 
Nor can we forget the specific possibilities offered by electronic publishing, such as the quick and easy 
access to any item of each number by simply selecting it from the start index or by identifying 
hyperlinks that can be added by the authors to their articles. 

PEER REVIEW PROCESS 
Original submissions to the VillageMath Educational Review (VER) will be reviewed by external 
referees, a process known as peer review. Reviewers are academics and researchers who are experts in 
the corresponding specialized field of knowledge. Their main task will be to study all submitted papers 
critically and constructively. For a paper’s evaluation a "double-blind" system will be used. This 
method consists of one in which authors and reviewers are not known to each other, aiming at a 
maximum objectivity in the evaluation of the manuscript. Those articles that are considered by the 
editorial and scientific committee of the journal with high possibilities for publication will be 
submitted to referees who will determine the relevance of their acceptance. It may be the case that 
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they be sent back to the authors with suggested changes and then back again to the journal to continue 
with the evaluation process, which ultimately will assess the relevance of the article to be published or 
rejected. 

JOURNAL FREQUENCY 
The periodicity of the VillageMath Educational Review (VER) will be 12 issues per year (one issue 
monthly), and these will form a volume. There is no deadline for the submission of manuscripts, which 
will remain open during the whole year and publication of the article will possibly appear in the 
following issue after a positive evaluation of the work. For monographs, in which contributions to a 
specific topic will be requested, the deadline for receipt of manuscripts for evaluation will be given in 
the call for papers. 

PUBLICATION FEE 
The publication fee for a single article in the VillageMath Educational Review (VER) is 
₦15,000.00 (Fifteen Thousand Naira only) for Nigeria-based authors and $40 (Forty US Dollars only) 
for foreign authors. Hardcopy of an Issue of the Journal carries an additional charge of ₦2,000.00 for 
Nigeria-based authors and $10 for foreign authors. Hardcopies are mailed to the addresses provided 
by authors. Payment process (Banks and Online) will be communicated via email to authors after a 
successful peer-review and acceptance of submitted article. A one-time payment of ₦17,000.00 or $50 
will be preferred for authors who wish to obtain hardcopies of VillageMath Educational Review 
(VER) immediately after publication. 

IDENTIFICATION AND ACCESS TO THE JOURNAL 
The journal is named VillageMath Educational Review (VER), and it is abbreviated VER. Its 
CODEN (International CODEN Service Code) is VERIAU. For cataloging, it should be referred to 
as VillageMath Educational Review (VER): CODEN: VERIAU Access to the journal may be 
performed from the main web address https://ngsme.villagemath.net/journals/ver 

AUDIENCE 
The journal is addressed to the scientific community and to the general to society as well. However, 
because of its own nature, the principal target audience should be: higher education academics and 
students, scientists, researchers, teachers, managers of higher education, social and political workers 
within the fields of education, science, mathematics and others related. 

COPYRIGHT 
The articles published in the VillageMath Educational Review (VER) are licensed under Creative 
Commons. Free downloading and sharing of articles published in the Journal are allowed, but they 
cannot be modified in any way; neither can be commercially used. Authorization for reproduction of 
tables, figures, graphs or less than 150 words of text is not necessary; however, the correct citation of 
sources of information has to be credited as required by the law. No permission or authorization is 
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required for the use of the journal in academic activities or for its reproduction for educational or 
scientific purposes. In all other cases the appropriate permission and/or authorization has to be 
requested to the Editorial Board in accordance with international legislation on intellectual property 
protection. 

Author Rights: authors sign an exclusive license agreement, where authors have copyright but license 
rights in their article to the publisher. Upon acceptance of an article, authors will be asked to complete 
a 'Journal Publishing Agreement'. The ethics Journal Publishing Agreement for the VillageMath 
Educational Review (VER) are based in part on the SPARC Guide to Author Rights/SPARC 
Author Addendum. (http://www.sparc.arl.org/resources/authors/addendum).  

Acceptance of the agreement will ensure the widest possible dissemination of information. In order 
for the VillageMath Educational Review (VER) to publish and disseminate research articles, we 
need publishing rights. This is determined by the publishing agreement between the author and VER. 
This agreement deals with the transfer or license of the copyright to VER and authors retain rights to 
use and share their own published articles. Authors have the right to: (i) the rights to reproduce, to 
distribute, to publicly perform, and to publicly display the article in any medium for non- commercial 
purposes; (ii) the right to prepare derivative works from the article; and (iii) the right to authorize 
others to make any non-commercial use of the article so long as author receives credit as author and 
the journal in which the article has been published is cited as the source of first publication of the 
article. For example, Author may make and distribute copies in the course of teaching and research 
and may post the article on personal or institutional web sites and in other open-access digital 
repositories. VER supports the need for authors to share, disseminate and maximize the impact of 
their research and these rights. 

For all parties involved in the act of publishing (the author, the journal/publisher and the peer 
reviewer) it is necessary to agree upon standards of expected ethical behavior. The ethics statements 
for the VillageMath Educational Review (VER) are based on the Committee on Publication 
Ethics (COPE) Editors (www.publicationethics.org). 

The License 

ATTRIBUTION 4.0 INTERNATIONAL (CC BY 4.0) 

 

 

 

 

https://creativecommons.org/licenses/by/4.0/ 

 

Attribution 
CC BY 
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This license lets others distribute, remix, adapt, and build upon your work, even commercially, as long 
as they credit you for the original creation. This is the most accommodating of licenses offered. 
Recommended for maximum dissemination and use of licensed materials. 

You are free to: 

i. Share – copy and redistribute the material in any medium or format 

ii. Adapt – remix, transform and build upon the material for any purpose, even commercially 

Under the following terms: 

i. Attribution – You must give appropriate credit, provide a link to the license, and indicate 
if changes were made. You may do so in any reasonable manner, but not in any way that 
suggests the licensor endorses you or your use. 

ii. No additional restrictions – You may not apply legal terms or technological measures that 
legally restrict others from doing anything the license permits. 

Notices: 

i. You do not have to comply with the license for elements of the material in the public 
domain or where your use is permitted by an applicable exception or limitation. 

ii. No warranties are given. The license may not give you all the permissions necessary for 
your intended use. For example, other rights such as publicity, privacy or moral rights may 
limit how you use the material.    

ETHICS 
The value of scientific publishing relies on everyone involved behaving ethically. The publication of 
an article in the VillageMath Educational Review (VER), a peer-reviewed journal, is a direct 
manifestation of the quality of work of the author and the institutions that support them. Peer-
reviewed articles support and embody the scientific method. Ethics topics to consider:  

Authorship: Authorship should be limited to those who have made a significant contribution to the 
reported work. The authors should ensure that their study is original and written by them and their 
work has not been previously published and has been submitted only to the journal.   

Originality: The authors should ensure that where material is taken from other sources (including 
their own published writing) the source is clearly cited and that where appropriate permission is 
obtained.  

Data access: Authors may be asked to provide the raw data in connection with a manuscript for 
editorial review, and should be prepared to provide public access to such data.  

Acknowledgement of sources: Proper acknowledgment.  
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Conflicts of interest: The authors should ensure that any real or apparent conflicting or competing 
interest is clearly stated on submission of their manuscript.  

Reporting standards: Authors of reports of original research should present an accurate account of 
the work performed.  

Human or animal subjects: The authors should ensure that they adhere to all research ethics.  

Confidentiality and impartially of the reviewers: The reviewers must maintain the confidentiality 
of the review process and conduct themselves fairly and impartially; immediately alert the editor-in-
chief of any real or potential competing interest that could affect the impartiality of their reviewing 
and decline to review where appropriate. 

INDEXING 
The VillageMath Educational Review (VER) is index by several open access research repositories 
including Archive.Org, Google Scholar, ResearchGate, Zenodo, OSF, Zotero, Humanities Commons, 
and Hal Archives. Presently, Digital Object Identifiers (DOI) are created and assigned to published 
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Abstract 
This study assessed the extent to which the National Minimum Standards Specifications are 
enforced for effective implementation of the 3-year Upper Basic Science and Technology 
curriculum in North Central Nigeria. A cross-sectional survey research design was used for the 
study. The population comprised all 10,688 Basic Science and Technology teachers. The sample 
consisted of 288 teachers randomly selected from 72 government and private secondary schools 
in the study area. Basic Science and Technology Facilities Checklist (BSTFC), Basic Science and 
Technology Teachers Minimum Qualification Questionnaire (BSTTMQQ) and Basic Science and 
Technology Teachers In-service Training Inventory (BSTTITI) were used for data collection. The 
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instruments were validated by three experts, two in Science Education and one in Test and 
Measurement. The reliability coefficient of the instruments was determined using Cronbach alpha 
and the internal consistencies of instruments were obtained as 0.92, 0.78 and 0.79 respectively. 
The three research questions which guided the study were answered using mean and standard 
deviation (SD), while the three null hypotheses were tested at 0.05 level of significance using 
independent t-test. The result revealed that the National Minimum Standards are enforced to a 
less extent as the basic facilities for the implementation of the 3-year Upper Basic Science and 
Technology curriculum are available moderately only in Government Secondary Schools (GSS). 
The minimum teaching qualification of Nigerian Certificate in Education (NCE) is less enforced 
especially in Private Secondary Schools (PSS). Teachers in Private Secondary Schools attend 
workshops and seminars for effective implementation of the curriculum moderately while the 
Government Secondary School teachers attend workshops and seminars to a less extent. It was 
recommended that Government through the Ministry of Education (MOE) and private schools 
owners should ensure full enforcement of the National Minimum Standards specifications for the 
implementation of the curriculum in both government and private secondary schools in the 
country. This can be achieved through the provision of basic facilities such as classrooms, 
furniture, laboratories, workshops, sport/games, ICT/ computer multimedia, electricity, water, 
stores, library, offices and toilets. It was also recommended that authorities ensure the minimum 
teaching qualification, that is NCE, is enforced to a great extent in both government and private 
secondary schools. Educational authorities should also harmonize the in-service training for both 
government and private secondary school teachers by organizing regular workshops and seminars 
as well as strict monitoring of all schools to ensure that the National Minimum Standards 
Specifications for effective implementation of the 3-year upper science and technology curriculum 
are enforced.  

Keywords: Science and Technology Curriculum, National Minimum Standards, Enforcement, 
Specification, Implementation 

 

Introduction 
Basic Science and Technology Education is an organized process where learners at the Basic 

Education level try to learn and understand their environment through observation and 

exploration of the things around them. Science learning and the application of technology 

enhances the production of citizens who can effectively participate in the global affairs and 

contribute to the attainment of the Sustainable Development Goals (SDGs). According to Angura 

and Fatoki (2020) part of the mental abilities and skills learners cultivate early in life with sound 

attitudes towards problem solving, through manipulative and creative thinking enable them begin 

to venture in real life situation technologically, thereby laying solid foundation for useful 

experiences that facilitates mental development. Akpan (2015) opines that no nation or society can 

strive to function effectively in the absence of science and technology. He further asserts that only 

science and technology have the key to produce skills, knowledge, competencies, as well enhance 

the development of human potentials for social economic advancement.  

Grover (2018) states that there is a great relationship between science and technology which 

is knowledge construction and application that lead to skill acquisition, competence and 

development in the society.  The author explains further that science and technology collaborate 

to bring about teaching and learning that can promote higher levels of creativity. According to 

Lazar (2015) Science and Technology education is of immense importance to present day society, 

especially to enhance the area of skills acquisitions and knowledge needed for self – reliance in a 
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bid to check the excesses of unemployment and youth restiveness. The need to provide science 

and technology education in Nigeria as a way of caching them young at the Upper Basic Education 

level is good foundation for secondary school curriculum implementation (Aina, 2013). The author 

is of the opinion that teachers need to acquire the minimum teaching qualification to enable them 

use the required and specified facilities for effective curriculum implementation now that science 

and technology education is being considered as the basic tool for the attainment of Sustainable 

Development Goals. 

According to the Universal Basic Education Commission (UBEC, 2010) as contained in the 

National Minimum Standards Specifications for Basic and free education. Number 115, section 9, 

sub-section (c) of The Compulsory, Free, Universal Basic Education and Other Related Matters 

Act, 2004. Otherwise known as the UBE Act of 2004 provided that, the UBE Commission is to 

"prescribe the minimum standards for basic education throughout Nigeria in line with the National 

Policy on Education and the directive of the National Council on Education and ensure the 

effective monitoring of the standards". According to Nigerian Research and Development Council 

(NERDC 2012), a standard is an established norm or requirement that all systems work towards 

achieving. Standards are of three types, namely resource standards, process standards and 

performance standards. These three are operational in the implementation of the UBE Programme 

in Nigeria. However due to limited scope, this study is focused on the resource standards which 

are concern with the minimum teaching qualification, teachers in-service training and the basic 

facilities needed in each school for effective implementation of the curriculum. Ityav (2014) opines 

that, there are schools with varied levels of facilities and teaching standards. These schools are 

majorly classified into government and private schools, the standards for most schools, however, 

are dismal, and do not lend itself to the overall growth and development of children. To provide 

them the skills required to survive with dignity in this ever changing global society that is 

entrepreneurial oriented. However, by the provision of the UBE Act, 2004, all primary and 

secondary schools operating in Nigeria irrespective of status are compelled to cue in the National 

Minimum Standards Specifications for the implementation of the UBE curriculum in Nigeria.  

Now that Basic Education institution is seen as lucrative and has become an all-comers' affair, 

there is every need to ascertain the extent of enforcement of the National Minimum Standards for 

the implementation of the 3-year Upper Basic Science and Technology curriculum which is a vital 

component of the 9-year Universal Basic Education loaded with strong indicators for the 

attainment of the Sustainable Development Goals (SDGs).  

According to Paige (2009) adopting a 21st century curriculum should blend knowledge, 

thinking, innovative skills, media, Information and Communication Technology (ICT) literacy, and 

real life experience in the context of core academic subjects. In order to achieve critical thinking 

that could lead to problem solving, the curriculum should expose learners to model facilities to 

enhance rapid knowledge construction. In this way, learners will be prepared with the necessary 

knowledge and life skills that will help them be successful in their future careers (Lombardi, 2007). 

The author points out that, curriculum in the 21st century should focus on the construction of 

knowledge and encourage students to produce the information that has value or meaning to them 

in order to develop new skills. Robin (2008) states that adopting digital slides in the classroom to 

aid instruction can support student participation, their motivation and understanding for the 

academic subjects, as well as real life global affairs. Itav (2014) asserts that standards are designed 
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to be robust and relevant to the real world, reflecting the knowledge and skills that our young 

people will need for success in science and technology education and be positioned to compete 

successfully in the global economy. 

According to UBEC (2012), teachers minimum teaching qualification is Nigerian Certificate 

in Education (NCE), this entails that teachers in both government and private secondary schools 

handling the four areas of Basic Science and Technology should have at least the Nigerian 

Certificate in Education (NCE) in Basic Science, Basic Technology, Physical and Health Education 

as well as Computer Science/Information Communication for effective implementation the 

curriculum. Adegoke (2012) observes that the classroom teacher forms the cornerstone in 

curriculum implementation. He/she is the main force and the last person to ensure that all the 

segments of the curriculum are implemented according to specifications. On the other hand the 

instructional facilities are the physical material/structures used to facilitate teaching and learning 

in Basic Science and Technology. These facilities include; classrooms, furniture, laboratories, 

workshops, sport/games, ICT/computer multimedia, electricity, water, stores, library, offices, 

toilets, and machines which are utilized by teachers and students in the teaching and learning 

process in both government and private owned secondary schools (Sambo, 2012). Osita (2014) 

states that the effectiveness of curriculum implementation is depended on the quality of the 

teachers and the extent the required facilities are available and utilized during instruction.  

According to Keating (2011), curriculum, if naturally and positively interpreted, could 

achieve the objective of motivating learning, enhancing knowledge and abilities and developing 

positive values or even attitudes especially when its implementation is based on the specific 

curriculum objectives and the required minimum standards specifications or bench marks. The 

major aims and objectives of the merged 3-year Upper Basic Science and Technology as stated by 

NERDC (2012) are to help learners: 

i. Develop interest in the study of Science and Technology; 

ii. Acquire scientific and technological knowledge and skills; 

iii. Apply the scientific and technological knowledge and skills for sustainable   

community development; 

iv. Take advantage of numerous career opportunities offered by science and technology; 

and, 

v. Become prepared for further studies in science and technology.   

In order to achieve these objectives, the Universal Basic Education Commission (UBEC) 

according to UBE Act of 2004 number 115 as amended has put in place the following Minimum 

Standards Specifications or bench marks for the implementation of the Basic Science and 

Technology Curriculum (BSTC): that all primary and secondary schools operating in Nigeria must 

keep and maintain; 

i. Adequate facilities such as classrooms, offices, toilets, laboratories/workshops, ICT,   

playing grounds and equipment, and power source.  

ii. Teachers’ minimum teaching qualification at the lower and upper Basic Education 

level, which is the Nigerian Certificate in Education (NCE). 
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iii. In-service training (workshops and seminar) for Basic Science and Technology 

Teachers. 

iv. Use of specific instructional resources in each of the four areas of Basic Science and 

Technology. 

v. Specific instructional methods for Basic Science and Technology instruction. 

vi. Use of specific assessment criteria and techniques for Basic Science and Technology. 

vii. Specific practical activities during Basic Science and Technology instruction for skill 

acquisition and application among others.  

Atomatofa, Avbenagha and Ewesor (2013) maintains that both public and private primary 

schools are lagging behind in the strict enforcement of specified minimum standards for Basic 

Education in Nigeria. In a similar development, Doggoh (2011) stressed that there is a significant 

effort among states in the implementation of the UBE Act (2004). This implies that the Minimum 

Standards were moderately enforced among the states surveyed; however with low compliance 

with the minimum teaching qualification as secondary school leavers still parade both the lower 

and upper basic education levels as teachers especially in private schools.  Ogungbesan (2012) 

points that 66.5% of the Basic Science teachers surveyed were not professionally qualified to teach 

the subject, 78% of the schools covered lack essential schools facilities like classrooms, offices, 

playing fields and  instructional aids and 70% of the teachers surveyed were using lecture and 

discussion methods for Basic Science instruction. Nakpodia (2011) states that urban teachers’ 

implementation of the UBE programme was significantly different from to those in the rural areas. 

Also, the experienced teachers’ implementation of the programme did not differ from the less 

experienced teachers. He adds that teachers in the area generally lack in-service training (seminar 

and workshops) to effectively implement the UBE curriculum. Nwafor and Eze (2014) observe 

that only two dimensional instructional materials are available in schools. Other instructional 

materials such as audio materials and audio-visual materials are lacking in most schools including 

major school facilities like classrooms, laboratories and workshops. 

The quality of teachers and the extent facilities are available in schools for effective teaching 

and learning cannot be overemphasis. This is because, it is only when the most qualified teachers 

are employed and the required or specified facilities are provided that meaningful 

teaching/learning could take place. In line with international best practice, the National Minimum 

Standards Specifications as stated by UBEC (2012) has provisions for government and other 

stakeholders in education in Nigeria for effective implementation of the UBE programme. Basic 

Science and technology is one of the key subjects at the Upper Basic Education level targeted to 

prepare students for further studies in science/technology and for the attainment of the 

Sustainable Development Goals (SDGs). However, prior to the merger of Basic Science, Basic 

Technology, Physical and Health Education and Computer Science as Basic Science and 

Technology. Studies by Doggoh (2011), Nakpodia (2011) and Ogungbesan (2012) reported that 

both government and private secondary schools were not adhering strictly to the enforcement of 

specified minimum standards for Basic Education in Nigeria.  This obviously calls for an empirical 

survey to find out what the situation is, now that these individual subject areas are merged as one. 
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Statement of the Problem 
The National Minimum Standards have specifications on the minimum teaching qualification, the 

training need for teachers at the lower and upper basic education in Nigeria, as well as the required 

facilities for effective implementation of the curriculum.  The question is that are these minimum 

standards enforced in the government and private secondary schools in Nigeria?  Doggoh (2011), 

Nakpodia (2011), Ogungbesan (2012), Atomatofa, Avbenagha and Ewesor (2013) reported low 

level of adherence to the minimum standards for the implementation of UBE curriculum in the 

single subject areas of Basic Science and Technology in Nigeria. Therefore now that these subject 

areas are merged as one. To what extent are National Minimum Standards Specifications for the 

implementation of the 3-year Upper Basic Science and Technology curriculum enforced in both 

government and private secondary schools in Nigeria?  

Purpose of Study 
The purpose of this study was to assess the extent to which the National Minimum Standards 

Specifications for the implementation of the 3-year Upper Basic Science and Technology 

Curriculum are enforced for effective implementation of the curriculum in Government Secondary 

Schools (GSS) and Private Secondary Schools (PSS), in the North-central geopolitical Zone of 

Nigeria. Specifically, the objectives of the study were to;  

i. To determine the extent facilities are available in government and private secondary 

schools for effective implementation of Basic Science and technology curriculum. 

ii. To determine the extent to which the minimum teaching qualification (NCE) is 

enforced by government and private secondary schools in the four areas of Basic 

Science and Technology (BST). 

iii. To find out the extent to which teachers handling the four areas of Basic Science and 

Technology (BST) attend seminars and workshops for effective implementation of 

the curriculum. 

Questions 
i. To what extent are facilities available in government and private secondary schools 

for effective implementation of BST curriculum? 

ii. To what extent is the minimum teaching qualification of NCE been enforced by 

government and private secondary schools in the four areas of BST? 

iii. To what extent do teachers handling the four areas of BST attend seminars and 

workshops for effective implementation of the curriculum? 

Hypothesis 
i. There is no significant difference in the mean rating scores of teachers on the extent 

to which facilities are available in government and private secondary schools.  

ii. There is no significant difference in the mean rating scores of teachers on the extent 

to which the minimum teaching qualification of NCE is enforced in government and 

private secondary schools in the four areas of BST. 

iii. There is no significant difference in the mean rating scores of teachers in government 

and private schools on the extent to which teachers handling the four areas of BST 

attend seminars and workshops. 
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Methods 
The study is a cross sectional survey design was used for the study. The population comprised all 

10,688 Basic Science and Technology teachers in North Central Nigeria. The sample consists of 

288 teachers randomly selected in both government and private secondary schools in the study 

area. Three research questions guided the study, while three hypotheses were tested at 0.05 level 

of significance. Basic Science and Technology Facilities Checklist (BSTFC), Basic Science and 

Technology Teachers Minimum Qualification Questionnaire (BSTTMQQ) and Basic Science and 

Technology Teachers In-service Training Inventory (BSTTITI) were used for data collection. The 

instruments were validated by three experts, two in Science Education and one in Test and 

Measurement. The reliability coefficients of the instruments were determined using Cronbach 

alpha and internal consistencies of instruments were obtained as 0.92, 0.78 and 0.79 respectively. 

The instruments were developed on a modified Likert-type four point rating scale of 4, 3, 2, and 

1 as follows: each item in instrument A, B and C has; Great Extent (GE) = 4 points = 3.50 – 4.00, 

Moderate Extent (ME) = 3 points = 2.50 – 3.49, Less Extent (LE) = 2 points = 1.50 – 2.49, No 

Extent (NE) = 1 point = 0.50 – 1.49. Any item with the mean of 2.50 and above was accepted 

while items with the mean of 2.49 and below were considered less extent. The instruments were 

administered to the respondents by the researcher alongside with one trained research assistant. 

The data collected was analyzed using mean and Standard Deviation (SD), while the three 

hypotheses were tested using independent t-test. 

Results 

Question One 

To what extent are facilities available in government and private secondary schools for effective 

implementation of BST curriculum? 

Table 1:  The extent to which facilities are available in government and private secondary 

schools for effective implementation of BST curriculum 

S/N Facilities Available   GSS 

  Mean      SD            DEC      

  PSS 

   Mean       SD               DEC 

1 Offices/Classrooms/toilets 3.70 1.16 GE 4.00 1.20 GE 

2 Furniture 2.50 1.21 ME 3.00 1.15 GE 

3 Laboratories 2.30 1.25 LE 2.50 1.21 ME 

4 Workshops 1.28 1.12 LE 1.38 1.19 LE 

5 Sport/Games facilities  2.80 1.21 ME 1.35 1.35 LE 

6 ICT/Comp. facilities  2.55 1.20 ME 2.80 1.31 ME 

7 Electricity  2.50 1.18 ME 2.65 1.17 ME 

8 Water 2.80 1.15 ME 3.40 1.18 GE 

9 Stores 2.64 1.25 ME 2.00 1.22 LE 

10 Library 2.34 1.19 LE 3.85 1.18 GE 

 

Cluster mean                                   2.54                                            2.69 

Key:  BST = Basic Science and Technology 

    GSS = Government Secondary Schools 

            PSS = Private Secondary Schools 
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           GE = Great Extent, ME = Moderate Extent, LE = Less Extent, & NE = No Extent 

The result in Table 1 of research question 1 shows that facilities are available in government 

secondary schools (GSS) and private secondary schools (PSS) for the implementation of the 3-

year Upper Basic Science and Technology curriculum moderately. However, the PSS have slightly 

more facilities available than the GSS with the composite means of 2.54 and 2.69 respectively.  

 

Question Two  

To what extent is the minimum teaching qualification of NCE been enforced by government and 

private secondary schools in the four areas of BST? 

 

Table 2: The extent to which the minimum teaching qualification of NCE is been enforced 

by government and private secondary schools in the four areas of BST 

 

S/N Four Areas of BST Mean Rating of Teachers with the Minimum 

Teaching Qualification  NCE 

GSS                                      PSS 

Mean     SD         Dec          Mean        SD           Dec 

1 Basic Science 2.50 1.10 ME 2.20 1.18 LE 

2 Basic Technology 2.30 1.20 LE 2.56 1.27 ME 

3 Physical & Health Edu 2.15 1.18 LE 2.66 1.19 ME 

4 Computer Science 2.58 1.35 ME 2.45 1.29 LE 

Cluster Mean                                  2.38                                      2.47 

Key:  BST = Basic Science and Technology 

          GSS = Government Secondary Schools 

           PSS = Private Secondary Schools 

           FE = Fully Enforced, ME = Moderately Enforced, LE = Less Enforced & NE = Not    

  Enforced 

The result in Table 2 of research question 2 reveals that, the minimum teaching qualification 

of Nigerian Certificate in Education (NCE) is enforced to a less extent. In government secondary 

schools (GSS) and private secondary schools (PSS), with the composite mean of 2.38 and 2.47 

respectively. 

 

Question Three 

To what extent do teachers handling the four areas of BST attend seminars and workshops for 

effective implementation of the curriculum? 
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Table 3: The extent to which teachers handling the four areas of BST attend seminars and 

workshops for effective implementation of the curriculum 

S/N Four Areas of BST Mean Rating on the Extent to which BST Teachers 

Attend Workshops and Seminars. 

GSS                                      PSS 

Mean     SD         Dec          Mean        SD           Dec 

1 Basic Science 2.60 1.30 ME 2.80 1.25 ME 

2 Basic Technology 2.15 1.45 LE 2.45 1.38 LE 

3 Physical & Health Edu 2.49 1.15 LE 2.60 1.21 ME 

4 Computer Science 2.51 1.18 ME 2.58 1.18 ME 

Cluster Mean                                  2.44                                      2.60 

Key: BST = Basic Science and Technology 

          GSS = Government Secondary Schools 

          PSS = Private Secondary Schools 

          GE = Great Extent, ME = Moderate Extent, LE = Less Extent & NE = No Extent 

The result in Table 3 of research question 3 indicates that, the Private Secondary School 

teachers attend workshops and seminars for effective implementation of the 3-year Upper Basic 

Science and Technology curriculum moderately with the cluster mean of 2.60. While the 

Government Secondary School teachers attend workshops and seminars to a less extent with the 

cluster mean of 2.44.  

 

Hypothesis One (HO1) 

There is no significant difference in the mean rating scores of teachers on the extent to which 

facilities are available in government and private secondary schools. 

 

Table 4: t-test of independent sample of the difference between mean rating scores of 

teachers on the extent to which facilities are available in government and private secondary 

schools   

Variables N Mean SD T df p Level of Sig Dec 

Teachers in 

 GSS 

288 2.5410       0.5001         

    0.057 75 0.033    0.05   R 

Teachers in 

PSS 

288 2.6930 0.5233      

 The t-test of independent sample on the extent to which facilities are available in 

government and private secondary schools for effective implementation of the 3-year Upper Basic 

Science and Technology  curriculum recorded t-test value of 0.057 with a p-value of 0.033 which 

is less than 0.05 level of significance (p = 0.033 < 0.05). That means the null hypothesis is rejected. 

This implies that, there is significant difference on the extent to which facilities are available in 

government and private secondary schools for effective implementation of the curriculum.  
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Hypothesis Two (HO2) 

There is no significant difference in the mean rating scores of teachers on the extent to which the 

minimum teaching qualification of NCE is enforced in government and private secondary schools 

in the four areas of BST. 

 

Table 5: t-test of independent sample of the difference between mean rating scores of 

teachers on the extent to which the minimum teaching qualification of NCE is enforced 

in government and private secondary schools in the four areas of BST 

Variables N Mean SD t df p Level of Sig. Dec 

Teachers in 

 GSS 

288 2.3825       0.3220         

    0.051 75 0.041    0.05   R 

Teachers in 

PSS 

288 2.4675 0.3300      

 

 The t-test of independent sample on the extent to which the minimum teaching 

qualification of NCE is enforced in government and private secondary schools in the four areas 

of BST recorded t-test value of 0.051 with a p-value of 0.041 which is less than 0.05 level of 

significance (p = 0.041 < 0.05). That means the null hypothesis is rejected. This implies that, there 

is significance difference on the extent to which the minimum teaching qualification of NCE is 

enforced in government and private secondary schools in the four areas of BST for effective 

implementation of the curriculum. 

Hypothesis Three (HO3) 

There is no significance difference in the mean rating scores of teachers in government and private 

schools on the extent to which teachers handling the four areas of BST attend seminars and 

workshops. 

Table 6: t-test of independent sample of the difference between mean rating scores of 

teachers on the extent to which teachers handling the four areas of BST attend seminars 

and workshops. 

Variables N Mean SD t df p Level of Sig. Dec 

Teachers 

 GSS 

288 2.4375       0.5112    0.058 75 0.037    0.05   R 

PSS 288 2.6075 0.5700      

The t-test of independent sample on the extent to which teachers handling the four areas of 

BST attend seminars and workshops recorded t-test value of 0.058 with a p-value of 0.037 which 

is less than 0.05 level of significance (p = 0.037 < 0.05). That means the null hypothesis is rejected. 

This implies that, there is significant difference on the extent to which the teachers handling the 

four areas of BST attend seminars and workshops for effective implementation of the curriculum 

in government and private secondary schools. 
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Discussion 
The result reveals  the extent to which facilities are available in government and private secondary 

schools for effective implementation of the 3-year Upper Basic Science and Technology  

curriculum with t-test value of 0.057 with a p-value of 0.033 which is less than 0.05 level of 

significance (p=0.033<0.05). That means the null hypothesis is rejected. This implies that, there is 

significant difference on the extent to which facilities are available in government and private 

secondary schools for effective implementation of the curriculum. That is major specified facilities 

for the implementation of the 3-year Upper Basic Science and Technology curriculum are available 

to a less extent especially in GSS. The result is in consonance with Doggoh (2011) who points out 

that the basic facilities for the implementation of the curriculum are lacking especially in 

government owned schools. The result at the same time shows the extent to which the minimum 

teaching qualification of NCE is enforced in government and private secondary schools in the 

four areas of BST with t-test value of 0.051 with a p-value of 0.041 which is less than 0.05 level of 

significance (p=0.041<0.05). That means the null hypothesis is rejected.  

This implies that, there is significant difference on the extent to which the minimum teaching 

qualification of NCE is enforced in government and private secondary schools in the four areas 

of BST for effective implementation of the curriculum. This indicates that the minimum teaching 

qualification of Nigerian Certificate in Education (NCE) is less enforced especially in PSS. The 

result is in agreement with Atomatofa, Avbenagha and Ewesor (2013) who maintains that both 

public and private primary schools are lagging behind in the strict enforcement of specified 

minimum standards for Basic Education in Nigeria. Also the result is consonance with 

Ogungbesan (2012) who states that 66.5% of the Basic Science teachers surveyed were not 

professionally qualified to teach the subject. Also, the result reveals the extent to which teachers 

handling the four areas of BST attend seminars and workshops with t-test value of 0.058 with a p-

value of 0.037 which is less than 0.05 level of significance (p=0.037<0.05). That means the null 

hypothesis is rejected. This implies that, there is significant difference on the extent to which the 

teachers handling the four areas of BST attend seminars and workshops for effective 

implementation of the curriculum in government and private secondary schools. The result 

confirms Nakpodia (2011) who notes that teachers in the area surveyed generally lack in-service 

training (seminar and workshops) to effectively implement the UBE curriculum.  

Conclusion 
Going by the findings, it is concluded that major facilities for the implementation of the 3-year 

Upper Basic Science and Technology curriculum are available moderately especially in GSS. The 

minimum teaching qualification of Nigerian Certificate in Education (NCE) is less enforced 

especially in PSS. The teachers in Private Secondary Schools attend workshops and seminars for 

effective implementation curriculum moderately while the Government Secondary School 

teachers attend workshops and seminars to less extent. 

Recommendations 
It was recommended based on the findings that; the government through the Ministry of 

Education (MOE), State Universal Basic Education Boards (SUBEB) and Private School Owners 

should ensure that the National Minimum Standards Specifications are enforced to a great extent 

through; 

i. Provision of more specified major facilities for effective implementation of the 

curriculum in government and private secondary schools. 
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ii. Enforcement of the minimum teaching qualification that is; Nigerian Certificate in 

Education (NCE) to a great extent in both government and private secondary schools. 

iii. Harmonization of the in-service training for both government and private secondary 

school   teachers through regular workshops and seminars as well as strict monitoring 

of all schools to ensure that the National Minimum Standards Specifications for 

implementation of the curriculum are enforced to a great extent. 
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Abstract 
The world of the twenty-first century can be aptly called an information age. Digital technologies 
have brought profound changes to all facets of life. The use of information communication 
technology (ICT) has become so important that it became the most significant indices in National 
and Economic Development. The main purpose of this study is to assess the availability and 
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adequacy of ICT facilities in teaching and learning of Physics among Technical Schools in Benue 
state, Nigeria. The study adopted survey research design. The population of the study consisted of 
all the Physics teachers and 9684 Part two (II) students. The instrument for data collection was 
ICT Availability and Adequacy Checklist. The instrument was validated by experts. The data 
obtained were analyzed using descriptive statistics of mean and standard deviation to answer the 
research questions asked. The study revealed that ICT facilities are available for teaching/learning 
of Physics among Technical Schools in the study area. The study also revealed that the available 
ICT facilities were not adequate for teaching and learning of Physics in Benue State. 
Recommendations were also made from the findings of the study.  

Keywords: ICT Facilities, Physics, Technical Schools, Benue State 

 

Introduction 
The world of the twenty-first century can be aptly called an information age. Digital technologies 

have brought profound changes to all facets of life. In many countries today, the use of information 

communication technology has become so important that it became the most significant indices 

in National and Economic Development (UNESCO, 2002). Therefore, Nigeria’s quest for rapid 

National and Economic Development cannot be achieved without available and adequate 

Information and Communication Technology (ICT) facilities for effective teaching and learning 

at all levels of educational system. The place of ICT in teaching Physics in schools cannot be 

overemphasized considering its promises in effective teaching and learning.  

It is worthy of note that most teachers perceive ICT as very useful and makes teaching and 

learning easier (Hennesy, Harrison & Wamakote, 2010). This need for ICT is emphasized from 

the findings of (Tella, Toyobo, Adika & Adeyinka 2007) that teachers’ use of ICT benefits the 

learners. The advent of ICT in learning process coincides with a growing need for instructional 

shift and adoption of alternative theories for learning. The theories of learning that hold the 

greatest shift today are those based on constructivist principles which posit that learning is an 

active process of constructing knowledge rather than acquiring knowledge and that instruction is 

the process by which knowledge construction is supported rather than a process of knowledge 

transmission (Akinola, 2011). In constructivist theories, social interactions between the learner and 

other individuals and learning materials are seen to play a critical role in the processes of learning 

and cognition (Akinola, 2011). 

In recent years, ICT have been used extensively for various reasons by wide user groups. 

School age-children use computers for entertainment, communication, and education. Over the 

past few years, due to improvement in technology, computers and related technologies have 

become central in the teaching-learning process. Lauman (2000) stated that not only is the number 

of ICT facilities in education growing exponentially, but also the number of computers in the 

home is growing at a rapid rate. ICT has so many advantages in the learning and teaching process. 

According to Moore (2015) teachers who use ICT in their classrooms makes the classroom control 

more effortless because ICT provides materials that make the class more interesting and easy to 

controls. The existence of several sorts of ICT tools gives the class other support of learning 

especially in terms of visual and auditory learning. Classroom management will lead to organizing 

students’ behaviour. Moore (2015) summarized the positive impact of ICT on students learning as 

increased students’ motivation to stay on-task and drive them to behave better and produce high 
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quality. Besides, through ICT, students learn more independently and did more work at a fast 

space. Furthermore, Lim (2015) stated that the use of ICT in teaching and learning allowed 

students to be active in finding information and builds knowledge from information obtained by 

the chance to cross-line between knowledge of subjects without been restricted by time and 

distance. 

To Pittard, Phil and Jessica (2003), ICT provides significant contribution to teaching and 

learning in all subjects and to all ages. They stated that ICT can motivate students and engage them 

in learning, besides meeting individual learning needs. Today’s ICT resolution provides cheaper 

and better computer programs that allow students to practice what they have learned in the 

classroom even in the absence of the teacher (Stock and Fisman, 2010). There are countless things 

that can be done with ICT applications, and some of the applications have latent impacts on 

children’s development. For instance, computer games might be considered a waste of time by 

some parents. However, they may have positive effects on children’s cognitive development 

(Hamlen, 2011). By spending time with the computers, children can learn how to read and utilize 

the information on computer screens. Using computers can also improve children’s visual 

attention because some applications require users to keep track of or control many activities at the 

same time.  

The use of ICT according to Hoque and Alam (2010) raises the potential to equip students 

with higher order creativity, aid in problem solving, provide ready access to a world of knowledge 

and research and improve the quality of presentation. One of the major benefits of ICT as a 

teaching tool is that, there is a growing increase of evidence to suggest that the relationship between 

ICT in schools and students’ attainment is increasing (Blaylock, 2005).  Nwagbo and Ugwuanyi 

(2014) observed that ICT has the power to impact on the teaching and learning process. The use 

of ICT in teaching is becoming increasingly vital owing to the nature of the 21st century teaching 

and learning.  

Physics forms the foundation of the scientific and technological studies. It is a core subject 

at the Senior Secondary School (SSS) level. Being an activity-based subject, it is required to be 

taught using students-centered methods of teaching in order to enable students gain scientific and 

technological knowledge that will enable them fit into the technologically-driven society of today. 

Students-centered methods are supposed to be adequately available in schools and other places of 

teaching and learning. This is because; there are a lot of ICT facilities that are capable of aiding 

and assisting effective teaching and learning of Physics. These ICT facilities include Compact Disc 

(CD), CD-ROM, internet, modem and computers. With availability of these facilities, Physics 

teaching and learning is made simple for teachers and students. 

However, ICT availability and adequacy in the Technical Schools has been observed by other 

researchers as nothing to write home about. Researchers have discovered these problems and have 

since suggested ways of solving them in order to improve students’ performance in Physics. Yet, 

the performance of students in Physics has not improved as evident from the report of chief 

examination officer of National Board for Technical Education (NABTEB). Hence, it is pertinent 

to search for new strategies that will improve students’ performance. It will be a costly assumption 

to conclude without finding out the availability and adequacy of ICT facilities among Technical 

schools in the study area. It is in the light of these that this study carried out an assessment of the 
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availability and adequacy ICT facilities for teaching and learning of Physics among Technical 

Schools in Benue State in order to proffer possible solution to take care of the fluctuating poor 

performance.  

Theoretical Framework 
The study was based on the Bruner’s theory of learning propounded in 1966. The theory states 

that instruction consists of leading the learner through a sequence of statements and restatements 

of a problem or body of knowledge that increases the learner’s ability to grasp, transform, and 

transfer what he is learning. The theory is hinged on the idea that learner finds solutions to the 

problems by searching and experimenting. Bruner maintained that when one is able to figure out 

things for himself, discovery learning is promoted and memory is strengthened. The theory also 

advocated a learning situation which allows for retention and transfer of learning, gives insight into 

derivation of rules and principles, encourages intrinsic motivation, stimulates and improves 

reasoning and improves reasoning ability, and helps learners to acquire skills and develop self-

confidence. Bruner argued that the teacher’s role in learning should be to create an environment 

in which students can learn on their own rather than provide pre-packaged information to 

students. This theory further suggested that students should learn through active involvement with 

concepts and principles and should be encouraged to conduct experiments that allow them to 

acquire skills and discover principles for themselves. 

Bruner (1966) in his research, proposed three modes of representation: 

i. Enactive Stage (0-1 years): This is the action-based stage. It is the stage at which a 

person learns about the world through actions on objects, manipulating materials 

directly or by doing something. The child represents past event through motor 

response. 

ii. Iconic Stage (1-6 years): This is the images-based stage. Here learning occur through 

pictures or diagrams, dealing with images but not manipulating directly. 

iii. Symbolic Stage (7 years on wards): This is the language-based stage. This describes 

the capacity to think in abstract terms, children manipulate symbols and no longer 

deal with mental images of objects. 

Bruner’s underlying principle for teaching and learning is that, a combination of concrete, 

pictorial then symbolic activities will lead to a more effective learning. The progression is: start 

with a concrete experience then move to pictures and finally use symbolic representation. These 

levels are sometimes called the concrete, semi-concrete and abstract levels respectively. 

This theory is relevant to this study in the sense that, Physics teachers should ensure that 

Physics instructions are appropriate to the level of the learners. Physics teachers should assist 

learners in building their knowledge. Also, students should be active learners, by this, ICT facilities 

should be made available and adequate for use by students alongside with other instructional 

materials in carrying out experiments by themselves. 

Purpose of Study 
The main purpose of this study was to assess the availability and adequacy of ICT facilities for 

teaching Physics among Technical Schools in Benue State. Specifically, the study sought to: 
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i. assess the availability of ICT facilities for teaching of Physics among Technical Schools 

in Benue State; 

ii. ascertain the adequacy of ICT facilities for the teaching of Physics among Technical 

Schools in Benue State. 

Research Questions 
The following research questions guided the study 

i. What are the available ICT facilities for teaching and learning of Physics among 

Technical Schools in Benue State? 

ii. What is the adequacy level of ICT facilities available for the teaching and learning of 

Physics among Technical Schools in Benue State? 

Methods 
The study employed a descriptive survey research design. This design was considered suitable for 

this study because the researcher assessed availability and adequacy of ICT facilities in the teaching 

and learning of Physics among Technical schools and data were collected from a representative 

sample of the schools to generalize the findings on the entire population. The population of the 

study consisted of all the Physics teachers and 9684 Part two (II) students. The instrument for data 

collection was a checklist adopted from the Benue state ministry of Education (2016) which sought 

to find out availability and adequacy of ICT facilities in the schools. The checklist had 25 items 

with six columns indicating the number of facilities required, A (Available), NA (Not Available), 

AD (Adequacy), NAD (Not Adequate) and remarks.  

  The instrument was validated by expert in Measurement and Evaluation from Federal 

University of Agriculture Makurdi to ensure that the checklist measure what it purport to measure. 

The checklist was face-to-face used by the researcher on a visit to all the schools sampled and data 

was collected on the ICT facilities available. Availability of ICT facilities was checked using 

frequency count and percentages. The available facilities were compared with the requirement 

from the Benue state Ministry of Education to check for adequacy. 

Results 

This section presents the analysis of data collected for the study as well as the results and 

discussion. The result is presented in the order of the research questions raised. 

Research Question One 

What are the available ICT facilities for teaching and learning of Physics among Technical Schools 

in Benue State? 
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Table 1: Frequency and Percentage of Availability of  ICT Facilities for Teaching and 

Learning of Physics 

  Available Not Available  

S/No ICT facilities Frequency Percent Frequency Percent Remark 

1 Computer  35 87.5 5 12.5 Available 

2 printer  35 87.5 5 12.5 Available 

3 software (programs) 34 85.0 6 15.0 Available 

4 Internet router  6 15.0 34 85.0 Not Available 

5 Modem  23 57.5 17 42.5 Available 

6 Television set  31 77.5 9 22.5 Available 

7 Videocassettes 33 82.5 7 17.5 Available 

8 Radio receiver 27 67.5 13 32.5 Available 

9 Audio cassette & player 37 92.5 3 7.5 Available 

10 Video projector 2 5.0 38 95.0 Not Available 

11 Video player 12 30.0 28 70.0 Not Available 

12 Overhead projector 9 22.5 31 77.5 Not Available 

13 Transparency programs 9 22.5 31 77.5 Not Available 

14 Slide projector 7 17.5 33 82.5 Not Available 

15 Public address system 37 92.5 3 7.5 Available 

16 Slide films/compact discs 30 75.0 10 25.0 Available 

17 Film strip projector 21 52.5 19 47.5 Available 

18 Film strip 21 52.5 19 47.5 Available 

19 Telephone 33 82.5 7 17.5 Available 

20 UPS 40 100.0 0 0.0 Available 

21 Stabilizer 37 92.5 3 7.5 Available 

22 Generator 26 65.0 14 35.0 Available 

23 Digital camera 19 47.5 21 52.5 Not Available 

24 Fax machine 2 5.0 38 95.0 Not Available 

25 Scanning machine 26 65.0 14 35.0 Available 

   68.0  32.0  

 

From Table 1, out of 25 ICT facilities on the checklist, items 1, 2, 3, 5, 6, 7, 8, 9, 15, 16, 17, 

18, 19, 20, 21, 22 and 25 had their percentages above 50%, this is an indication that more than 

50% of the schools sampled in the study have these facilities available for teaching and learning of 

Physics among Technical Schools in Benue State. Items 4, 10, 11, 12, 13, 14, 23 and 24 had their 

percentages below 50%, showing that these ICT facilities are not available in the sampled schools 

for teaching and learning of Physics among Technical Schools in Benue State. In general, 68.0% 

of these ICT facilities were available and 32.0% were not available. 

Research Question Two 

What is the adequacy level of ICT facilities available for the teaching and learning of Physics among 

Technical Schools in Benue State?  
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Table 2: Frequency and Percentage of Adequacy Level of ICT facilities for the Teaching 

and Learning of Physics 

  Adequate Not Adequate  

S/No ICT Items Frequency Percent Frequency Percent Remark 

1 Computer  35 87.5 5 12.5 Adequate 

2 Printer  30 75.0 10 25.0 Adequate 

3 software (programs) 34 85.0 6 15.0 Adequate 

4 Internet router 3 7.5 37 92.5 Not Adequate 

5 Modem  11 27.5 29 72.5 Not Adequate 

6 Television set  27 67.5 13 32.5 Adequate 

7 Videocassettes 26 65.0 14 35.0 Adequate 

8 Radio receiver  18 45.0 22 55.0 Not Adequate 

9 Audio cassette & player  37 92.5 3 7.5 Adequate 

10 Video projector 2 5.0 38 95.0 Not Adequate 

11 Video player  7 17.5 33 82.5 Not Adequate 

12 Overhead projector 5 12.5 35 87.5 Not Adequate 

13 Transparency programs 5 12.5 35 87.5 Not Adequate 

14 Slide projector  4 10.0 36 90.0 Not Adequate 

15 Public address system 37 92.5 3 7.5 Adequate 

16 Slide films/compact discs 27 67.5 13 32.5 Adequate 

17 Film strip projector  13 32.5 27 67.5 Not Adequate 

18 Film strip  11 27.5 29 72.5 Not Adequate 

19 Telephone 20 50.0 20 50.0  Adequate 

20 UPS  35 87.5 5 12.5 Adequate 

21 Stabilizer 37 92.5 3 7.5 Adequate 

22 Generator 16 40.0 24 60.0 Not Adequate 

23 Digital camera  5 12.5 35 87.5 Not Adequate 

24 Fax machine  0.00 0.00 40 100.0 Not Adequate 

25 Scanning machine 5 12.5 35 87.5 Not Adequate 

   72.0%  28.0%  

From table 2, it can be seen that, out of the available ICT facilities captured in the checklist, 

items 1, 2, 3, 5, 6, 7, 9, 10, 12, 13, 15, 16, 18, 20, 21, 22 and 25 had their percentages above 50%, 

this is an indication that all these facilities are adequate for teaching of Basic Science in Secondary 

Schools in Benue State. Items 8, 11, 14, 17, 19, 23 and 24 had their percentages below 50%. This 

shows that these ICT facilities are not adequate for teaching of Basic Science in Secondary Schools 

in Benue State. Checking for the adequacy level of the all the facilities put together, 72.0% of the 

ICT facilities were adequate for teaching of Basic Science in Secondary Schools in Benue State and 

28.0% were not adequate. 

Discussion 
The findings of the study in table 1 revealed that ICT facilities for the teaching and learning of 

Basic Science in Secondary Schools in Benue State are available. Out of the twenty-five (25) ICT 

facilities examined, only eight (8) of them were not available for the teaching and learning of Basic 

Science while seventeen (17) were available and there was a significant difference in the availability 
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of ICT facilities between private and public schools as private school had a higher mean rating for 

availability. This finding is in agreement with Apagu and Bala (2015) who equally supported this 

assertion in his study on availability and utilization of ICT facilities for Teaching and Learning of 

Vocational and Technical Education in Yobe State Technical Colleges which revealed that ICT 

facilities are to some extent available. However, the finding is not in line with Olokoba, Abdullahi 

and Omosidi (2014) who maintained that many schools do not have ICT tools for effective 

teaching and learning process in Kwara state, Nigeria.  

Conclusion 
Going by the findings, it is concluded that major facilities for the implementation of the 3-year 

Upper Basic Science and Technology curriculum are available moderately especially in GSS. The 

minimum teaching qualification of Nigerian Certificate in Education (NCE) is less enforced 

especially in PSS. The teachers in Private Secondary Schools attend workshops and seminars for 

effective implementation curriculum moderately while the Government Secondary School 

teachers attend workshops and seminars to less extent. 

Recommendations 
On the basis of the findings of this study, the following recommendations are put forward:  

i. Physics teachers should ensure that the available ICT gadgets/facilities are utilized in 

teaching the students. 
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Abstract 
Physics is considered as one of the most prevailing and problematic subject by the students in the 
realm of science. Students perceived Physics as a difficult subject during secondary school days 
and become more evasive when they reach the higher education level. Since Physics Education is 
critical to the economic and technological development of every nation, students of Physics across 
all levels of education need to perform well in their academics and play an active role in the society. 

This pivotal role of Physics Education necessitates the need for researchers to focus on the role of attitude 
and motivation of self-regulatory skills as predictors of students’ perception of difficulty and 
retention in Physics. This paper is theoretical exploration of the importance of this connection.  
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Introduction 
Physics is considered as the most problematic area within the realm of science, and it traditionally 

attracts fewer students than other sciences like Chemistry and Biology. Most of the students 

perceived Physics as a difficult subject during high school days and see the subject becomes more 

problematic when they are in college, and even more challenging in graduate education. In this 

setting, it is more perplexing to most students to study Physics because of the undesirable 

reputation long before time. With this, only students who do well in high school Physics and 

students that are exceptionally good in mathematics, remarkably talented and gifted in science can 

appreciate the role of Physics in their daily life.  

With such discourse in the Physics Education, students tend to have a negative attitude 

towards the learning of Physics because of its computational exigency in every problem sets. But 

this could be different with self-regulators. 

Good self-regulators have developed the skills and habits to be effective learners, 

exhibiting effective learning strategies, effort, and persistence. Self-regulated students are those 

students who are meta-cognitively, motivationally, and behaviorally active in their own learning 

processes and in achieving their own goals (Zimmerman & Schunk, 2008).  

 Specifically, self-regulated learning consists of three components: cognition, meta-

cognition, and motivation. The cognition component includes the skills and habits that are 

necessary to encode, memorize, and recall information as well as think critically. Within the meta-

cognition component are skills that enable learners to understand and monitor their own cognitive 

processes. The motivation component surfaces in the beliefs and attitudes that affect the use and 

development of both the cognitive and metacognitive skills.  

Students’ Attitude towards Learning  
Attitude can distort the perception of information and affect the degree of their retention. 

Attitudes towards science, scientists, and learning of science have always been a concern for 

science educators. Attitude is very broadly used in discussing issues in science education and is 

often used in various contexts. Two broad categories are distinguishable. The first one is attitude 

toward science (e.g., interest in science, attitude toward scientists, or attitudes toward social 

responsibility in science). Attitude towards science can be defined as the feelings, beliefs, and 

values held about an object that may be the endeavor of science, school science, the impact of 

science and technology on society, or scientists. The second one is scientific attitude (i.e., open-

mindedness, honesty, or skepticism). Scientific attitude is the desire to know and understand, 

question all statements, search for data and their meaning, search for verification, and 

consideration of consequences (Gardner, 1975; Osborne, Simon & Collins, 2003). According to 

Mbajiorgu and Reid (2006) and Reid (2006), attitudes have four issues that are important in physics. 

These are attitudes towards physics, attitudes towards physics subjects, attitude toward learning 

physics, and scientific (the methods) attitude. Attitude scale in this study is agreed with to attitudes 

towards physics, attitudes towards physics subjects, attitude toward learning physics. 

One of the utmost significant factors which affect students’ academic success in physics is 

their attitudes towards lessons and academic success. Attitude is a tendency for individuals to 
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organize thoughts, emotions and behaviors towards a psychological object. Human beings are not 

born with attitudes; they learn them afterwards. Some attitudes are based on people’s own 

experiences, knowledge and skills, and some are gained from other sources. However, attitude 

does not stay the same; it changes in the course of time (Erdemir & Bakirci, 2009).  

Learner’s motivation in learning is affected by their attitudes towards learning the subject. 

The relation between motivation and attitudes has been considered a prime concern in learning. 

Gardner (1980) elaborates attitude as the sum total of a man’s instincts and feelings, prejudice or 

bias, preconceived notions, fears, threats, and convictions about any specified topic. For instance, 

a study conducted by Shuib (2009) revealed that most students had positive attitudes towards the 

social value and educational status of learning, in addition, the findings showed the students’ 

positive orientation toward the language learning. Ajzan (1988) considers attitude as a disposition 

to respond favorably or unfavorably to an object, person, institution or event.  

The measurement of students’ attitudes towards physics should take into account their 

attitudes towards the learning environment (Crawley & Black, 1992). The effect of student’s 

attitude toward science is incredibly important, because in problem solving requires patience, 

persistence, perseverance and willingness to accept risk (Charles, Lester & O’Daffer, 1987). 

Pintrich and Maehr (2004) classify students in three groups such as the ones who avoid failure, the 

ones who would like to satisfy their curiosity and the ones who want to get high marks. The study 

shows that with students in the same class, their motivation degrees and strategies are different. 

When students have positive attitudes, they show positive behaviors and they fulfill their academic 

necessities.  

Eryilmaz, Yildiz & Akin (2011) examined the relationship between attitudes of high school 

students towards physics laboratory and being motivated for class engagement or not. They 

concluded that students who have high-level motivation for class engagement have also positive 

attitudes towards physics laboratory. In contrast with this conclusion, students who have low-level 

motivation for class engagement have negative attitudes towards physics laboratory.  

Achievement, motivation and student interest are influenced by positive and negative 

attitudes (Miller, Abraham, Cohen, Graser, Harnack, & Land, 1961). Additionally, it is found out 

that students with positive attitudes towards physics had positive attitudes towards their science 

teachers, science curriculum and science-classroom climate. Students’ attitude towards science is 

more likely to influence the success in science courses than success in influencing attitude (Morse 

& Morse, 1995).  

If students have negative attitudes towards science, they also do not like physics courses and 

physics teachers. Based on this premise, numerous studies have been conducted to determine the 

factors that affect the students’ attitudes in science. There are basic factors including: teaching-

learning approaches, the use of the presentation graphics, the type of science courses taken, 

methods of studying, intelligence, gender, motivation, attitudes, science teachers and their 

attitudes, self-adequacy, previous learning, cognitive styles of students, career interest, 

socioeconomic levels, influence of parents, social implications of science and achievement (Craker, 

2006).  
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Many researchers believed that if students were allowed to demonstrate higher cognitive 

abilities through problem solving, either through a teacher-centered approach or a student-

centered approach, their attitudes towards physics might be positively affected (Erdemir, 2009). 

Furthermore, it was concluded that the poor student attitudes towards physics was due to the lack 

of information, lack of problem solving skills, lack of self-confidence, using a formula incorrectly 

and lack of acting like experts while they solve physics problems. 

Students’ Motivation towards Learning 
Motivation is a very complex phenomenon with many facets. This is because the term motivation 

has been viewed differently by different schools of thought. Brown (2000) identified motivation 

as quite simply the anticipation of reward, he also asserts that motivation of learners often refer to 

a distinction between two types of motivation namely, instrumental versus integrative motivation.  

Students’ motivation can be external or intrinsic. External motivation generally consists of 

recognition and praise for good work. In a college student, this might be in the form of 

sustainability of the scholarships, or good impression in the class and at home. Students’ grades 

are one of the most prominent factors as their extrinsic goal orientation. While intrinsic motivation 

generally consists of an internal desire to learn about a specific topic. According to Vansteenkiste, 

Simons, Lens, Soenens, Matos, & Lacante (2004) students with intrinsic motivation processed 

reading material more deeply, achieved higher grades, and showed more persistence than students 

with extrinsic motivation.  

Learners’ motivation has been widely accepted as a key factor which influences the rate 

and success in Physics. There are many factors that might cause the students’ low proficiency. 

According to McDonough (1983), motivation of the students is one of the most important factors 

influencing their success or failure in learning. A better understanding of students’ motivation and 

attitudes may assist curriculum and instruction designers to devise language teaching programs that 

generate the attitudes and motivation most conducive to the production of more successful 

student.  

According to Maehr and Midgley (1991), motivation for class engagement is one of 

variables. Motivation has a significant role in teaching and learning. But today, according to 

motivational perspective, students are considered as individuals who are able to reach a decision 

by assessing possibilities and consequences that can transfer their aims into life and form meaning. 

Motivation to class engagement means that students want to engage the class activities if they have 

motivation.  

Based on the study of Eryilmaz, Yildiz & Akin (2011), on investigating the relationships 

between attitudes towards physics laboratories, motivation and motivation for the class 

engagement, shows that the most significant problem that teachers confront in physics lessons is 

that abstract or concrete subjects cannot be comprehended by students correctly or efficiently. It 

was observed that the students who have negative attitude towards physics have lack of motivation 

for class engagement, and also the students who have positive attitudes towards physics have 

motivation for class engagement. Craker (2006) demonstrated that attitudes towards science 

change with exposure to science, but the direction of change may be related to the quality of that 



 

VillageMath Educational Review, 2(1)   https://ngsme.villagemath.net/journals/ver 
 

27 Enemarie 

exposure, the learning environment, and teaching method. Similar results were obtained in the 

study conducted by Mattern and Schau (2002) after exposing students to a self-learning device. 

Self-Regulated Learning (SRL)  
Self-Regulated Learning (SRL) is one of the domains of self-regulation, and is aligned most closely 

with educational aims. Broadly speaking, it refers to learning that is guided by metacognition (thinking 

about one's thinking), strategic action (planning, monitoring, and evaluating personal progress against 

a standard), and motivation to learn. A self-regulated physics student monitors, directs, and regulates 

actions toward goals of information acquisition, expanding expertise, and self-improvement. In 

particular, self-regulated learners are cognizant of their academic strengths and weaknesses, and 

they have a repertoire of strategies they appropriately apply to tackle the day-to-day challenges of 

academic tasks. These learners hold incremental beliefs about intelligence (as opposed to entity, or 

fixed views of intelligence) and attribute their successes or failures to factors (e.g., effort expended 

on a task, effective use of strategies) within their control. 

Finally, self-regulated learners take on challenging tasks, practice their learning, develop a 

deep understanding of subject matter, and exert effort will give rise to academic success. In part, 

these characteristics may help to explain why self-regulated learners usually exhibit a high sense of 

self-efficacy. In educational psychology literature, researchers have linked these characteristics to 

success in and beyond school. 

Self-regulated learners are successful because they control their learning environment. 

They exert this control by directing and regulating their own actions toward their learning goals. 

Self-regulated learning should be used in three different phases of learning. The first phase is 

during the initial learning, the second phase is when troubleshooting a problem encountered during 

learning and the third phase is when they are trying to teach others.  

Self-regulation unfolds over “four flexibly sequenced phases of recursive cognition.” These 

phases are task perception, goal setting and planning, enacting, and adaptation.  

i. During the task perception phase, students gather information about the task at hand 

and personalize their perception of it. This stage involves determining motivational 

states, self-efficacy, and information about the environment around them. 

ii. Next, students set goals and plan how to accomplish the task. Several goals may be 

set concerning explicit behaviors, cognitive engagement, and motivation changes. The 

goals that are set depend on how the students perceive the task at hand. 

iii. The students will then enact the plan they have developed by using study skills and 

other useful tactics they have in their repertoire of learning strategies. 

iv. The last phase is an adaptation, wherein students evaluate their performance and 

determine how to modify their strategy in order to achieve higher performance in the 

future. They may change their goals or their plan; they may also choose not to attempt 

that particular task again. All academic tasks encompass these four phases. 

Zimmerman & Schunk (2008) suggested that self-regulated learning process has three stages:  
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i. Forethought, learners' preparing work before the performance on their studying;  

ii. Volitional control, which is also called "performance control", occurs in the learning 

process. It involves learners attention and willpower;  

iii. Self-reflection happens in the final stage when learners review their performance 

toward final goals. At the same time, focusing on their learning strategies during the 

process is also efficient for their final outcomes. 

Mousoulides and Philippou (2005) define self-regulated learning as a process in which 

personal, contextual, and behavioral factors interact and provide students an opportunity to 

control their learning. Similarly, Pintrich (1999) states that self-regulated learning are an active, 

constructive process that involves learners setting specific goals for actions related to their learning 

plans. After this, the students then continually monitor their plans and regulate their cognition, 

motivation and behavior to achieve their set goals. 

Pintrich and De Groot (1990) have demonstrated that students’ self-regulation of learning 

is positively correlated to retention & academic achievement in the classroom. Specifically, the 

researchers found a connection between students’ scores on a self-report measure of self-regulated 

learning and students’ work on certain classroom coursework. That is, students with higher self-

regulated learning had obtained higher assignment grades. While this study was conducted at the 

secondary education level with seventh grade students, these findings remain significant and a 

formative base from which future work can extend. To help build upon the foundational work 

that was provided by Social Cognitive Theory, researchers extended the model into a framework 

that also addressed students’ motivation. Pintrich (1999), now including motivation, defines self-

regulated learning as an active and constructive process that first involves making academic 

objectives. After these are established, there are certain cognitive and behavioral components that 

one must use to work toward achieving his or her academic goals. The framework originally 

presented by Pintrich (1999) states that these components, which make up the necessary efforts in 

the self-regulated learning process, consist of monitoring, regulating, and controlling one’s 

cognition, motivation, and behavior (Mousoulides & Philippou, 2005). 

In the classic study previously described, Pintrich and De Groot (1990) also included a 

measure of students’ motivational orientation.  After employing a factor analysis, the authors 

focused their specific measure of motivation to include items related to self-efficacy (i.e., perceived 

competence and confidence in performance of class work), intrinsic value (i.e., a central interest in 

and perceived importance of course work), and test anxiety (i.e., worry about and cognitive 

interference on tests) (Pintrich & De Groot, 1990). 

As expected, the researchers found that students’ motivation was positively related to their 

cognitive engagement and academic performance in their class. More specifically, the self-efficacy 

factor was positively related to cognitive engagement and class performance. Of particular note, 

self-efficacy’s relationship with performance was non-significant once the authors statistically 

controlled for cognitive engagement. The authors state this finding suggests that self-efficacy plays 

a less direct, more facilitative role and that cognitive engagement is more directly related to 

students’ actual achievement. It would seem that students’ self-regulated learning (through 

cognitive and metacognitive engagement of learning strategies and effort management) is a 
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stronger predictor of academic retention & performance. However, self-efficacy may help assist 

students’ use of these self-regulated learning strategies (Pintrich & De Groot, 1990). Supporting 

this position, Komarraju and Nadler (2013) more recently reported that students with high self-

efficacy tended to pursue mastery goals and performance goals, self-efficacy was predictive of 

students’ retention, and that self-efficacious students meet their achievement goals through self-

regulation and persistence. Pintrich and De Groot (1990) also reported that the second factor of 

their measure of motivation, intrinsic value, was closely related to students’ self-regulated learning. 

Students who were more motivated to learn physics and believed it was interesting and important 

were more cognitively engaged and self-regulating when it came to their schoolwork. Again, self-

regulation was a better predictor of performance. Yet, motivation, in the form of placing an 

intrinsic value on the material being learned, seems to be vital when determining whether or not 

students will choose to be engaged in their academic tasks (Pintrich & De Groot, 1990). Finally, 

test anxiety was not related to cognitive engagement or self-regulation. However, this facet of 

motivation was negatively related to both the self-efficacy factor of overall motivation and exam 

performance (Pintrich & De Groot, 1990). Although not significant, more test anxious students 

reported less self-regulation. Pintrich and De Groot (1990) stated that these results, in line with 

past research, reveal that test anxiety may be related more to retrieval problems during testing 

rather than any insufficient cognitive or metacognitive strategies that are a part of students’ self-

regulated learning process. 

Student Performance Perspective 
Studies have shown comparable student performance between instructor-led and self-regulated 

learning environments. Self-regulated learning has been shown to enable accelerated learning while 

maintaining long-term retention rates. Studies have also noted the importance of internal locus of 

control tendencies on successful academic performance, also compatible with self-regulated 

learning. Whyte recognized and appreciated external factors, to include the benefit of working with 

a good teacher, while encouraging self-regulated hard work, skill-building, and a positive attitude 

to perform better in academic situations. 

To increase positive attitudes and academic performance, expert learners should be 

created. Expert learners develop self-regulated learning strategies. One of these strategies is the 

ability to develop and ask questions and use these questions to expand on their own prior 

knowledge. This technique allows the learners to test the true understanding of their knowledge 

and make correction about content areas that have a misunderstanding. When learners engage in 

questioning, it forces them to be more actively engaged in their learning. It also allows them to 

self-analyze and determine their level of comprehension. 

 This active engagement allows the learner to organize concepts into existing schemas. 

Through the use of questions, learners can accommodate and then assimilate their new knowledge 

with existing schema. This process allows the learner to solve novel problems and when the 

existing schema does not work on the novel problem the learner must reevaluate and assess their 

level of understanding.  

The predictive value of the self-regulation strategies confirmed the fact that students who 

plan efficiently their study, monitor their learning progress, constantly adjusts their behavior to the 

requirements of learning situations, perform better and have higher levels of academic adjustment 
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(Cazan & Anitei, 2010). This agrees with previous research suggesting that self-regulation is an 

integral part of student academic achievement (Kornell & Metcalfe, 2006; Kitsantas, Winsler, & 

Huie, 2008) and of academic adjustment. Test anxiety was negatively correlated with both 

academic performances and academic adjustment, and it negatively influences academic 

adjustment, results which are in line with prior research (Bembenutty, 2008; Kitsantas, Winsler, & 

Huie, 2008). 

Conclusion 
Physics lessons being held in the classroom on the sole theoretical basis is one of the factors that 

influence attitude of the students toward these lessons in a negative manner. Thus, Physics topics 

consist abstract concepts should be lectured in the students’ daily life, together with simulations, 

animations and other videos to keep the attention of the students alive. Learning by discovery is 

better than passive listening, so students should be shown how to associate physical concepts with 

their daily life of the students. Instead of increasing physics laboratory lessons’ hours, hands-on-

science experiments which may be executed with effective, attract attention with simple materials 

should be developed. Studio Physics which is a method of teaching that provides an integrated 

learning environment with hands-on lab measurements coupled with active student problem-

solving should be applied in the Physics lessons. In order to make Physics lessons more interesting, 

Physics instructors should convince students that physics serves them. Physics instructors should 

spend more efforts to associate Physics–technology–daily life. Physics instructors should like their 

profession and reflect this to others. In such manners the instructors will improve the attitude of 

students towards Physics lessons and Physics experiments. However, it should be research whether 

teachers’ training, teaching methods, students’ families and environmental factors on influence 

students’ attitude towards physics lessons. 
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Abstract 
This study is aimed at determining the rules and mathematical aspects of the Krita, Charabke and 
Gofu local children plays of the Irigwe people of Miango village in Bassa LGA of Plateau state, 
Nigeria. Four research questions guided the study and the instruments used for data collection are 
Semi-Structured In-depth Interview Rubric. Three indigenous local children games were explored, 
and interpretive phenomenological design was adopted in exploring the lived experiences of the 
Irigwe people with the Krita, Charabke and Gofu games. The results of the study revealed that certain 
mathematical concepts such as Basic Geometry, Arithmetic, Mensuration, Numerical cognition, 
and Logic and reasoning permeates the Krita, Charabke and Gofu local children plays. These 
indigenous local children plays, when carefully engrafted into the Mathematics curriculum can 
enhance in-depth understanding of classroom Mathematics and better performance, especially at 
the Elementary and Basic Education levels. Furthermore, these indigenous children plays proved 
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to promote socio-cultural unity and foster peaceful coexistence between the Irigwe people and 
neighboring villages. 

Keywords: Ethnomathematics, Irigwe People, Krita, Charabke, Gofu, Basic Education 

 

 

Introduction 
The concept, art and application of Mathematics have been in existence for donkey years. It is very 
relevant in all fields of human endeavor such as trading, farming, cooking, tailoring, medicine, and 
engineering and is found among all the cultures of the people all over the world. Adie (2013) 
defines Mathematics as a modern science with an unconscious originality, practicality and 
applicability in the daily activities of humanity. However, these requirements can be satisfied only 
on the extent to which the subject is made to relate to the culture of the people, it is a basic tool 
in the economic development of science, technology, commerce and industry and hence in the 
overall development of a nation. Its role in the development of a nation cannot be 
overemphasized.  

Interestingly, every society no matter the level of its advancement develops a certain kind 
of Mathematics that helps its people to solve daily societal problems. Even where formal education 
does not exist, some basic knowledge of Mathematics has been used to tackle people’s problems 
that are diverse in nature (Abiem, 2006). 

Out of school, adults need a broad range of basic Mathematical understanding to make 
decisions in their jobs, household, and communities. Measures of establishing and sustaining a 
strong foundation are direly needed. This is so because we need to provide our young students 
with the right kind of interesting intervention and experience in their early years, otherwise this 
might deprive them of every vital cognitive growth opportunities. 

Mathematics is the queen of the sciences and no nation could hope to achieve any measure 
of scientific and technological advancement without proper foundation in school Mathematics 
(Obodo, 2004). It is transmitted orally from generation to generation. It may be therefore, correct 
to conclude that Mathematics and indeed Mathematics education does exist in the cultural heritage 
of the child in all cultures of the world. And also, that there exist abundant similarities in 
Mathematical activities between the various cultural groups in Nigeria and elsewhere. This is 
because Mathematical ideas are universal and are embedded in the culture of the people.  

Over the years, the persistent students’ low level of academic performance in Mathematics 
at various public examinations in Nigeria continues to attract the attention of major stakeholders 
in education and well-meaning Nigerians. Available data from the WAEC Chief Examiner’s Report 
(2004-2014) indicated that academic performance of students in Mathematics in Nigerian 
educational system is still in a sorry state of affairs with respect to students’ grading in Mathematics. 
The role of Mathematics in our daily living and national development cannot be overemphasized. 
However, many secondary school students hardly meet the Mathematics knowledge and skills for 
useful living and national development (Azuka, 2002). Since Mathematics could be regarded as the 
fulcrum upon which any nation could rely on for its educational and national advancement, it 
therefore becomes imperative to steer up all programs, techniques, skills, means and methods 
necessary for promoting the teaching and learning of Mathematics. Despite government efforts to 
improve the state of affairs, not much fruitful results have been obtained.  

According to Education for all Global Monitoring, out of 650 million primary school aged 
children, nearly 250 million lack basic Mathematical knowledge in Sub-Sahara Africa (UNESCO, 
2015). It is possible therefore, that these children’s poor basic Mathematical knowledge may have 
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tremendous impact on the other subjects and many aspects of pupils’ academic development 
(Colliver, 2017). They (children) neither understand the basic computations, logic, fundamental 
principles nor the underlying processes that give rise to Mathematical facts and knowledge 
acquired from home that may be relevant to topics taught in the school (Omenka, 2010). This 
poor performance could also be attributed to the abstract method used in introducing Mathematics 
topics in schools. Often teachers use methods that do not make Mathematics real in life. Some 
students reason that Mathematics is highly structured and is so abstract and required special 
intellectual attitude (Dauda, Jambo & Umar, 2016). These and many more other factors has been 
enumerated as being responsible for poor academic performance in Mathematics particularly the 
claim that the Mathematics curriculum is not culturally based, it does not mean much to the 
students because it seems to be unreal (Omenka, 2010). 

Resourceful and good Mathematics teachers must be very much interested and concerned 
not only with what students learn but also how and why they learn them. Teachers need to identify 
activities which their students like or dislike (Kurumeh & Onah, 2013). Enu, Agyman & Nkum 
(2015) listed the causes of poor academic performance to include inadequate teaching and learning 
materials, method of instruction, teachers and students’ self-motivation.  

For Mathematics to look real in life, Ethnomathematics as a teaching method or an 
instructional approach could motivate the students and enhance good academic performance in 
Mathematics. Ethnomathematics seeks to bridge the gap between local knowledge and school 
knowledge. It adopts a multicultural approach in education to open schools to the cultural diversity 
that characterizes our current society (Pais & Mesquita, 2013). A significant part of 
Ethnomathematics research has educational aims, seeking to bring to the schools or other formal 
educational environments the knowledge and the mathematical practices and plays or concepts of 
various cultural groups of people (Borba, 1990; Gerdes, 1995; Barton, 1996; Powell & 
Frankenstein, 1997; Knijnik, 2004). The realization that every culture generates its own ways of 
explaining, understanding and coping with reality gave rise to Ethnomathematics as a view in 
Mathematics education (Abah, 2019). These culture-based mathematical knowledge bounds 
around the Irigwe people of Miango village in Bassa Local Government Area of Plateau state in 
Nigeria. 

The Irigwe peoples’ culture and heritage envelop interesting local children plays which 
could provide rich ethnomathematical backgrounds for Mathematics class. The Irigwe people are 
ancient hospitable and friendly Rigwe-speaking people living in Miango village, Bassa L.G.A of 
Plateau state, Nigeria. Their children are conversant with several local children plays, but for the 
purpose of this study, the focus will be to discover the rules and mathematical aspects of the 
following Irigwe children plays namely Gofu (local golf), Charabke (stone play) and Krita (local 
thread). 

The Gofu play is a typical game of the Irigwe children. Basic and necessary tools or kits 
needed to play this local game are Gofu ball, curved stick, a rectangular field, and the players. The 
making of Gofu requires three items namely bathroom slippers, empty peak milk tin, and Krita. The 
empty peak milk tin is heated to a certain degree capable of penetrating through the slippers, 
producing about two or three circular pieces of slips. The number of round-shape slips to be 
produced is dependent on the size of the slippers. These round-shaped objects are placed one on 
another, and sewed using the Krita rope. The players could range from two (2) to many, dividing 
themselves into two teams of equal number of players. 

The field of play for Gofu is rectangular in shape, similar to that of a lawn tennis court. A 
straight line is drawn cutting through the center of the field, dividing it into two equal halves. It 
could be seen from a mathematical point of view that there are some aspect of Mathematics 
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embedded in the making of Gofu, identifying and shaping the curved playing stick, the rectangular 
field could indicate a certain aspect of Mathematics that deals with shapes (i. e Geometry). 

Similarly, playing Charabke requires a lot of logical calculations. This play consist of certain 
number of stones and players, each player aims towards scoring the highest point in the game. The 
stones for the Charabke local children play are packed together in one hand and spread or thrown 
on the floor in a scattered manner with the intention of having adequate space between one stone 
and the other. This space is necessary for easy pickup of the stones during the play. As the stones 
are scattered on the floor, the first player is at liberty to pick any of the stones, then throws or toss 
it upwards and quickly pick one stone on the ground, and at the same moment catches the falling 
stone. The pickups are done in succession, starting from ones, twos, threes and so forth. This 
process is repeated for stage two where the player is expected to pick two stones at once while 
ensuring he catches the tossed keystone. Worthy of note is the increase in the number of stones 
to be picked at each stage of the game. This indeed, could mean addition of stones as the player 
progresses, hence there is an aspect of Arithmetic in the Charabke play. The basic principles of this 
game are to ensure that the keystone thrown up or tossed must not be allowed to fall on the 
ground, and the player should ensure that the appropriate number of stone is picked at each stage 
of the play. 

Furthermore, an interesting art of the Irigwe people is the Krita making. The Krita is a locally 
made thread for fishing and farming purposes, sewing of shoes and bags, amongst others. The 
making of Krita involves planning. This planning is the acquisition of the necessary items for Krita 
making. The items include ropes of bohu, one can make the Krita. Bohu, which means Sack Bag in 
English language, is designed with fitted pull-strings. The Irigwe people use the sack bag for 
handling and packaging raw materials like grains, tubers, etc. The sack string is separated, 
dismantled and the strings or ropes are paired in twos’ of equal length for Krita making. After 
pairing, they are tied together at one end, and then it is slided on a lap (leg) while holding it firmly 
upon the lap with the palm (inside of the hand). By sliding the ropes with the palm on the lap in a 
forward direction, the Krita is being formed. The twisting of the ropes during the sliding process 
makes the ropes to be tightly woven together. This procedure is repeated by the Krita maker until 
a satisfactory result is obtained. From observations, there is the Measurement concepts of 
Mathematics in the Krita making, especially in ensuring equal length of the two ropes of bohu that’s 
used for Krita making. 

In addition, the Krita, Charabke, and Gofu children plays of the Irigwe people are sometimes 

regarded as the most renowned and friendly games and art of the people because it accommodates 

both males and females. Perhaps, there could be some Mathematical lessons hinged on these 

aforementioned local plays. This present study intends to explore the Mathematical richness of 

these indigenous plays along with their rules and impact on the Irigwe people.  

Statement of the Problem  
There has been public outcry against students’ poor performance in Mathematics in public 
examinations despite government expenditures and institutional strategies to improve status quo. 
This is a pointer to the fact that there may still be ineffective teaching and learning, and lack of 
interest in Mathematics in Nigerian schools. Teaching and learning of Mathematics is aimed at 
developing students’ interest and achieving maximum result at all level of education. The discovery 
of mathematics related concepts in daily children’s play should enable students add value to cultural 
heritage, society and the nation. Mathematics teachers who intend to link the routines and 
calculations in the subject to the reality of everyday life must be ready to borrow a leaf from the 
immediate culture of their learners. 
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The rich cultural heritage of the Irigwe people of Plateau state, Nigeria, can provide an 

immense resourceful background for Mathematics. Particularly, at the Basic Education level. 

Interesting children games and plays can become the springboard for exploring mathematical 

concepts. Indigenous children plays such as Gofu, Charabke and Krita may contain valuable aspects 

that can enrich the learning experience in the Mathematics classroom. Considering that the cultural 

values of these artifacts are largely left unharnessed, this study seek to explore their 

ethnomathematical dimensions. 

Literature Review 

Theory of Embodied Mathematics (Lakoff & Nunez, 2000) 
In the theory of Embodied Mathematics, Lakoff and Nunez (2000) claimed that mathematics 
arises from an innate authentic ability and unconscious cognitive mechanisms such as image 
schemas, aspectual schema, conceptual metaphors and blend. This theory claims that all 
mathematics that we possibly can assess is human mathematics, structured and restricted by our 
mental capacities. Therefore, mathematics is entirely a mental product and human mathematics 
cannot be part of some transcendent mathematics. They further maintained that mathematical 
objects are embodied objects, that is, ideas that are ultimately grounded in human experiences and 
out together through normal human conceptual mechanisms, such as image schemas, conceptual 
blends and metaphors. 

It is essential therefore, to accept mathematics just as it is (Lakoff & Nunez, 2000). It is 
believed that thinking of an object, activity or concept could trigger the stimulation of the 
experience collected with the object, activity or concept (Barsalov, 2008; Glenberg & Gallese, 
2012). The emphasis here is levied upon the notion that certain indigenous cultural practices 
especially children plays have the ability to aid possible easy recall in the child when needed. This 
could boost the performance of the pupil when integrated into the classroom for mathematics 
instruction alongside the traditional and conventional teaching process or approach. Thus, 
excerpts from history, when augmented into the mathematics instruction, from a cognitive 
foundation of building present and future relationships xin the development of key mathematical 
concepts (Abah, 2017). 

Interestingly, these schemas, blends and images could be richly found in the Gofu and 
Charabke local children plays of the Irigwe people. These local indigenous plays could constitute a 
massive growth in the cognitive domain of the child, which could aid and improve the performance 
of the student in the mathematics classroom. Specifically, during the process of playing the Gofu 
game, objects like the round shaped Gofu ball, curved stick, and rectangular field could develop 
schemas in the child, which can be of tremendous advantage to the child. These images develops 
schemas in the child, hence makes easy recall. 

Theory of Realistic Mathematics Education (Freudenthal, 1973; Gravemeijer, 1994)   
Realistic Mathematics Education (RME) has its roots in Hans Freudenthal’s interpretation of 
mathematics as a human activity (Freudenthal, 1973; Gravemeijer, 1994). He proposed 
mathematics should be an actual activity which predominantly consists of mathematizing subject 
matter taken from reality. The verb mathematizing or the noun thereof mathematization implies 
activities in which one engages for the purpose of generality, certainty, exactness and brevity. 
Through the process of progressive mathematisation, learners are given the opportunity to 
reinvent mathematical insights, knowledge and procedures. In doing so, learners got through 
stages referred to in Realistic Mathematics Education as horizontal and then vertical 
mathematisation (see Figure 1); 
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Figure 1. Representation of Horizontal and Vertical Mathematisation. 

 

Horizontal mathematisation is when learners use their informal strategies e.g., local plays 
and concepts to solve a contextual problem. Vertical mathematisation occurs when the learners’ 
informal strategies lead them to solve the problem using mathematical language (Treffers, 1987). 
The traditional formal approach to teaching mathematics that has dominated our classroom for a 
number of years has not afforded learners many opportunities to make use of horizontal 
mathematisation, where the collaboration of local knowledge and school knowledge could boost 
the performance of the child. Mathematics lessons are often presented in such a way that the 
learners are introduced to the mathematical language relevant to a particular section of work and 
then shown a few examples of using the correct algorithm to solve problems pertaining to the 
work before being given an exercise to complete (Venter, Barnes, Howie & Jansen Van Vuren, 
2004). According to the Realistic Mathematics Education theory, this type of approach places 
leaners immediately in the more formal vertical mathematisation. The danger in this is that when 
learners have gone through a process of horizontal mathematisation, a strong possibility exist that 
if they forget the algorithms they were taught, they do not have an alternative strategy in place to 
assist them in solving the problem. It maybe imperative to assert that horizontal mathematisation 
which involves the indigenous local plays and concepts is significant in the instruction of 
mathematics in the classroom. 

Therefore, learners should learn mathematics from real contexts and their own 
mathematical activity rather than from the traditional view of presenting mathematics. 
Considerably, the Krita, Charabke and Gofu local children plays of the Irigwe people contain some 
interesting mathematics related activities capable of imparting the children certain mathematical 
knowledge and experiences. Such mathematical activities embedded in the Charabke and Gofu local 
children plays include counting, identifying the appropriate size of stone suitable for the play, 
positioning of the stones on the floor for easy pickups, the incremental stages in the game. 

The APOS Theory (Dubinsky & MacDonald, 2001) 
The role played by indigenous children plays in mathematics institution delivery can best be 
described in the APOS theory. APOS theory proposes that an individual has to have appropriate 
mental structures to make sense of a given mathematical concept. The mental structures refer to 
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the likely actions, processes, objects and schema require to learn the concept (Maharaj, 2010). The 
APOS theory (Dubinsky & McDonald 2001) begins with actions and moves through processes to 
encapsulated objects. 

APOS theory assumed that mathematical knowledge which is possessed by someone is the 
result of interaction outcome with other people and the result of his/her mental constructions in 
comprehending mathematical ideas. The collection of action, processes, object and schema which 
is connected integrally and structurally in the individuals’ thinking is called the schema (Syaiful, 
Kamid & Maissal, 2014). According to Dubinsky and McDonald (2001), the theory makes testable 
predictions that if a particular collection of actions, events, processes, objects and schemas are 
constructed in a certain manner by a student, then this individual will likely be successful using 
certain mathematical concepts and in certain problem situations. 

A handful of indigenous local plays and activities amongst the Irigwe people contain 
situations that can set up problems which could trigger reasoning in the child in and out of the 
classroom. For instance, the Krita making requires two ropes of bohu (sack ropes) which should 
be of equal length. The various desirable lengths of the Krita could be incorporated into several 
topics covered in the Mathematics curriculum such as Measurement. Constant and frequent use 
and encounter or interaction with these plays and tools could gradually build schemas in the 
memory of the child. Playing these local children games with objects are actions and processes 
which requires schematic plans. In connecting these features to the mathematics classroom 
teaching for better understanding, the teacher needs to creatively develop interesting means of 
involving essential aspects of these local plays into the teaching content. For instance, it will be 
interesting that the bohu (sack ropes) of equal length is mentioned in the classroom during a 
mathematics lesson on Measurement. This will help to enhance swift grasping and better 
understanding in students. 

Ethnomathematics 
Ethnomathematics is the study of mathematical techniques used by identifiable cultural groups in 
understanding, explaining and managing problems and activities arising in their own domain. 
Ethnomathematics is a program that looks into the generation, transmission, institutionalization, 
and diffusion of knowledge with emphasis on the sociocultural environment. By drawing on the 
cultural experiences and practices of individuals and of communities, ethnomathematics allows 
for an easier flow of scientific ideas with children, reducing the effects of cultural blocks 
(D'Ambrosio, 1977).  

Many if not all mathematics classrooms are micro sites of multiculturalism. Hence the 
notions of ethnomathematics are in play whether it is acknowledged or not. However, the fact that 
there are often multiple cultures and languages represented mean that the learning and teaching 
process could be promoted culturally. Cultural, linguistic, political, and social issues often seen as 
distant to and have little impact on the teaching and learning of mathematics. If mathematics 
education is to become an equitable practice, these issues need to be seriously addressed in most 
of our classrooms. That is, there is a continuing need for research that takes seriously an 
understanding of the complexity of the teaching and learning of mathematics in multicultural 
situations, and the possible benefits this may have for a more equitable society. Cultures can be 
understood as knowledge, beliefs and conceptions, in this case about particular mathematical 
situations. However, they can also be understood as a pattern of meanings, historically constructed 
and socially transited, that are embodied in symbols and languages, through which human beings 
communicate, perpetuate and develop their knowledge and their understanding of life. The idea 
seeks to use research regarding mathematical thinking developed outside school to improve the 
understanding of mathematics and mathematics teaching and learning in school. This seems to be 
the most common approach to ethnomathematics within mathematics education research (Adam, 
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Alangui & Barton, 2003): the use of students’ ethnomathematical knowledge to construct a bridge 
for the learning of school mathematics. 

The Irigwe People of Nigeria 
“Miango” is an English derivation of Nyango, the name of the first Irigwe person to reputedly 
build the first permanent residence in present-day Miango, Plateau State, Nigeria. The Irigwes live 
mostly in Kwall, Miango, and nearby villages and harmlet sixteen to eighteen miles west of Jos. 
Some ancestors of Rigwe, who came from further north, had migrated to the Jos-Plateau by the 
17th century, first settling in and around Kwall. In the early 19th century, Usman Dan Fodio and 
his followers established the Sokoto caliphate. Some protorigwe moved to Kwall in the early 1800s 
and later, about 1830, some came to Miango to escape Uthman Dan Fodio’s successors who were 
seeking to expand the caliphate. By the onset of the European colonial era, most of the people 
living in Miango were Irigwe (Koggie, Iveh & Geysbeek, 2015). In the early 20th century, the Irigwe, 
though mainly farmers were also astute traders, hunters, and cavalrymen. They along with their 
neighbors were conquered by the British led West African Frontier Force in the period from 1905 
to 1909. 

The Irigwe people are natives of Miango village, Bassa Local Government Area of Plateau 
start, Nigeria. They are very hospitable and friendly, naturally farmers and hunters. They 
occasionally celebrate festivals for their farm produce, which according to their traditions indicates 
a hunting season. As they became efficient in hunting and farming, they gathered from the farm 
and overnight hunting. During the Zrechi festival in Easter season, Irigwe hunters embark on a 
three (3) day’s journey of hunting, and return on the third day with lots of bush meats. There are 
a lot of tourist attractions in the Miango village like water falls, high hills, the Miango Rest Homes 
(MRH), amongst others. Irigwe people speak Rigwe language which belongs to larger Benue or 
Niger-Congo family. Though the region is sometimes plagued by religious crisis, the Irigwe people 
are peaceful, hospitable and highly industrious. Many of them are farmers and are responsible for 
supplying enormous amounts of eggs, fresh red hot pepper (miango pepper), maize tomatoes 
(tomato Jos), big sized Irish and sweet potatoes, carrots, water melon, cabbages, cucumber, wheat 
and bean to the rest of Nigeria (Koggie, Iveh & Geysbeek, 2015).  

Children of yesteryears had increased free time to play with their peers compared to 
children of nowadays. The time that children spend in various activities can measure productive 
engagement and can also be indicative of their potential contributions to the society as a whole. 
Most children prefer to spend their leisure time playing with their peers. Generally, children enjoy 
playing especially leisure activities. The Irigwe children, in most cases play in groups and pairs. 
They engage in diverse interesting children plays during their leisure time. However, there is wide 
variation around the world in the amount of leisure time and activities available to children. 

The �rita 
The Krita is a locally hand-made thread used for fishing, hunting, decoration, making of mat and 
hats, sewing of shoes and bags. The indigenous craft is made from the ropes of bohu (sack bag). 
A complete made Krita is of huge economic benefit to the Irigwe people of Miango village in 
Plateau state, Nigeria (please see Figure 4). An interesting part of the Krita making is the angular 
manner of placing or positioning the ropes on the lap or leg, forming a v-like shape. When the tied 
end of the two jointed ropes is placed on the lap or leg for Krita making, the remaining parts of 
the rope is spread or separated from each other in an angle-like manner. This is done to avoid 
mistake and aid easy twisting of the ropes by the palm or inside of the hand. This local art takes 
cognizance of two mathematically related precautions; the length of the ropes must be equal, and 
that there must be a triangle-like spacing between the two tied ropes. Interestingly, ensuring equal 
length of these two ropes involves some mathematics. Consequently, the angle-like separation 
between these two ropes could indicate a triangle shape in the cognitive domain of the child. This 
concept has the tendency to enable and improve the understanding of some certain aspects of 
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geometry and mensuration in children when consciously and properly integrated into the 
mathematics curriculum, especially at the basic education level.  

 

Figure 2: The Krita
 

 

The Charab	e Local Children Play  
The word “Charabke” emanated after the pattern of playing the game. Due to the prompt and 
quick grabbing of the stone when thrown up or tossed, the Irigwe people named the game Charabke 
meaning the “quickly grabbed”. Counting is an integral part of the Charabke local Children play. 
One interesting advantage of this game is the fact that it can be played by both boys and girls. As 
shown in Figure 2, the Charabke children game is played with stones, these stones could be five (5) 
or seven (7) in number depending on the choice of the players. Players can be two to as many as 
possible, they take turns in playing the game one after the other. From the beginning to the end 
of the Charabke play, counting is done. The required number of stones for the play is unanimously 
agreed and counted by all participating players, the picking of stones during the game involves 
counting and numbering, from stage one, two, three, etc.  
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Keystone

Figure 3: Five stones for Charabke Children play
 

At each stage, the appropriate number of stones should be picked, if a player picks two 
stones in stage three, such a player fail, and the next player plays (please see figure 3). Noticeably, 
the increase in the number of stones to be picked as the player progresses from one stage to 
another could depict a basic aspect of mathematics termed Arithmetic. Counting, addition of 
items, objects, numbers are mathematical related phenomenon not only found or restricted to the 
four walls of the classrooms, but could also be encountered in the homes and play grounds of the 
Irigwe children. This indigenous local children play may possibly enhance better and effective 
performance of students in the mathematics classrooms. 

Keystone

Keystone

K eystone
Keystone

Figure 4: Stages of the Charabke Children play

STAGE 1 STAGE 2

STAGE 3 STAGE 4

 

The G�fu Local Children Play 
The Gofu local children play is a locally played game where children uses curved stick, a Gofu ball, 
a field. According to the Irigwe people, it is believed that the inspiration behind this particular 
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children play was derived from the way and manner the whites play golf and polo games. The 
Irigwe people saw it and made theirs locally. The process of playing Gofu requires close 
observations, especially when the Gofu ball is running on the ground during the play. 

The technicalities involved in the making of Gofu have some steps that could be 
mathematically related. From the making of round-shaped slips with the heated tin-can, to the 
sewing of the slips using Krita and misila (thread and needle), which makes the Gofu object. These 
steps and processes could enrich the child with experiences related to shapes, patterns and logic. 
In the field of play, worthy of note is the rectangle-like shape of the field. Gofu local children game 
is played on this rectangle-like field. As shown in Figure 5, the field is divided into two equal halves 
by a straight line that cuts through the center of the field. It may be reasonable to state that these 
real life situations and items could possess some snippet of geometry, which could be incorporated 
into the mathematics curriculum for instruction and better understanding.  

 

Figure 5: A rectangular gofu field

 

The stick for playing Gofu could be gotten from any type of tree, the stick should be about 
30cm long, depending on the height of the player nonetheless. When shaping the stick into form, 
it is paramount to ensure that one end of the stick is curvy so as to enhance or afford hitting the 
rolling Gofu during the play. The shaping of the playing stick involves the use of a cutlass to trim 
or cut away its branches and leafs, so that it will be smooth to hold.  Below is a pictorial view of 
the Gofu stick. 
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Figure 6: The Gofu Stick
 

 

Empirical Studies 
Fouz and Amit (2019) embarked on a study to mainly offer an ethnomathematical analysis of 
Bedouin embroidery samples taken from traditional dresses made by Bedouin women from Negev 
area in south of Isreal. In the work “Ethnomathematics and geometrical shapes in Bedouin 
Women’s traditional dress”, Fouz and Amit (2019) described how ethnomathematical elements 
are incorporated in the teaching of mathematics for Bedouin students in the Negev, and how this 
contributes to their learning of mathematics. This study developed teaching units based on 
integrated ethnomathematical elements within the Bedouin society into the mathematics 
curriculum and evaluated its influence on the students. The study comprised five stages; the first 
stage identified ethnomathematical elements in the life of Bedouins in the Negev through 
interviews with community elders; the second stage analysed these elements according to formal 
mathematical categories. In the third stage, the researchers created teaching units incorporating 
the ethnomathematical elements identified in the initial stages into the standard mathematics 
curriculum and the fourth stage saw the application of the combined teaching units in two Bedouin 
high schools. Finally, in the fifth stage, tests were administered and data compiled in order to 
evaluate and compare the students’ performance in solving mathematical problems as well as the 
influence of the new teaching units of the new teaching units on the self-confidence and attitudes 
of the students, compared to a control group. The results were then compared. The findings clearly 
demonstrated an increase in the motivation, self-confidence and enthusiasm of the research group 
students compared to the control group. The way the research group students perceived their 
schools, families and the study of mathematics transformed. However, Fouz and Amit (2019) 
focused on the local lives of Bedouin Israelis. This present work intends to explore the richness 
of some local plays of the Irigwe people of Plateau State, Nigeria. The focus of the current study 
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will be on the rules and mathematical aspects of indigenous children plays such as Charabke, Krita 
and Gofu children plays.   

Similarly, in ethnomathematical studies on indigenous games, Mosimege and Ismael (2000) 
observed that indigenous games are an integral component of the broader scope of indigenous 
knowledge. Such games in general are usually viewed from the narrow perspective of play, 
enjoyment and recreation. Mosimege and Ismeal (2000) believed that even though these views are 
very important; there is more to games than just the three aesthetic aspects. In their study, analyses 
of games revealed complexities about games that are not usually considered. South African 
indigenous games like Malepa, Morabaraba and Tchadji revealed a number of mathematical 
concepts. They discovered that using these culturally specific games in classrooms showed that 
learners bring to class various levels of knowledge of the games. The concluding results of this 
investigation indicated that, for example Tchadji players do count, think and act logically to 
numerical patterns while paying the Tchadji game. Therefore, it could be concluded that there is 
mathematical thinking in these indigenous games. Evidently, this assertion is being extended by 
the present study by identifying the rules and mathematical aspects of the Charabke, Krita and Gofu 
children play of the Irigwe people of Plateau state, Nigeria.  

Matang and Owens (2003) carried out a study to explore the possibility of utilizing and 
building on the rich cultural knowledge of counting and arithmetic strategies embedded in Papua 
New Guinea’s 800-plustraditional counting systems. This was based on the commonly accepted 
educational assumption that learning of mathematics is more effective and familiar mathematical 
practices found in the learners’ own socio-cultural environment. Based on the basic number 
structures and operative patterns of the respective counting systems from selected language 
groups, they described briefly how the rich diversity amongst these language groups could be used 
as the basis to teach Basic English Arithmetic Strategies in both elementary and lower primary 
schools in Papua New Guinea. They selected a diverse number of counting systems in Papua New 
Guinea, but also because they possess many important features of the majority of these counting 
systems by linking them meaningfully to the teaching and learning of English Arithmetic Strategies 
in schools as it provides meaningful and relevant learning experiences for school children at the 
same time bridging the gap between school mathematics and the existing indigenous knowledg 
systems in each cultures. Similar considerations are being explored in the current work. Specifically, 
the present study seek to explore the mathematical aspects of the Krita, Charabke and Gofu children 
plays of the Irigwe people in Miango village of Plateau state, Nigeria.  

Furthermore, Abah (2018) in his study of the mathematics in the cultural practices of the 
Orokam people of Nigeria: insights into the Educational Relevance of the I’tche game unveiled a 
captivating contextual and educational relevance of the I’tche game among the Orokam people of 
Idoma land in Nigeria. The I’tche game of the Orokam people of Nigeria is the ancient mancala 
game, so common among the people that the term “I’tches” in the Idoma language means “game”. 
Basically, the variant of the mancala game played across Nigeria is a board game comprising of 
two rows of six holes (2 by 6) containing foir seeds (or stones) each. In the I’tche game, one move 
pair is the combination of a players’ move and his opponents’ response. Children ultimately 
develop the ability to think three or more move pair deep, which means to envision what the game 
state might be after three more responses. With each improvement in move pair depth, children 
develop their problem solving skills over time. With experience, children begins to formulate 
intermediate goals, learn to consider more options and the set of possible responses, and search 
for the patterns in the configuration of seeds on the I’tche boards to recognize a threat or an 
opportunity to harvest. The I’tche game is an abstract strategy game involving little amount of 
chance. It enhances observational skills, critical thinking, planning ahead, spatial perception and 
number sense. Although, it is normally played by two persons, the elementary mathematics teacher 
can redesign the pattern of play to accommodate any other convenient group size. In the process, 
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members of the group will be able to collaborate, discuss tactics and strategy for short-term and 
long-term advantages. Similarly, the present study seeks to identify the mathematical aspects of the 
Krita, Gofu and Charabke local children plays of the Irigwe people of Nigeria. These local games is 
capable of accommodating a large number of students if critically engrafted into the mathematics 
classroom.  

In addition, Fiorentino and Favilli (2002) embarked on a study to introduce an electronic 
version of an indigenous tool called Yupana, the Inka abacus. One of their major aims is to show 
that it is possible to make attractive and usable ancient mathematical artifacts, which still clearly 
prove their didactic utility. The electronic Yupana, in their view, represents an attempt to link 
tradition and modernity, indigenous and scientific knowledge, poor and rich cultures. It presented 
an educational environment, where pupils and students can find a friendly tool throughout which 
they can achieve the notion of natural number, compute basic mathematical operations, familiarize 
with positional notation and base change and develop personal computational skills and 
algorithms. 

Research Questions 

The following research questions guided this study: 

1. What are the rules and mathematical aspects of the Gofu children play? 
2. What are the rules of Charabke children play and its mathematical aspects? 
3. What are the steps involved in the making of Krita? 
4. What is the Irigwe peoples’ experience with the Krita, Gofu and Charabke children plays? 

 

Methodology 

Research Design 
This study adopted a phenomenological design method. Since it aims at developing a rich, 
complete, accurate and clear description and understanding of a particular human experience or 
experiential moment. Findings are allowed to emerge rather than being imposed by the researcher. 
Specifically, this research seeks to rally round interpretive phenomenology in the course of the 
research. In this study, the concern is to understand lived experiences of the people and how they 
make sense of these experiences with the Charabke, Krita and Gofu local children games. 
Interpretive phenomenology aims to capture and explore the meanings that participants assign to 
their experiences (Reid et al., 2005) 

Area of the Study 
The research was carried out in Miango village, Bassa Local Government Area of Plateau state, 
Nigeria. Miango village is located between latitude 9o 51’ and 0’’ North, longitude 8o 41’ and 0’’ 
East (Maplandia). Miango is a village under Bassa Local Government Area of Plateau State. It is 
made up of enclosed, extended family compounds that are clustered closely together to form a 
belt of almost continuous settlement running on the Jos-Plateau, Nigeria. 

Population of the Study 
The population of the study consists of the entire Irigwe people living in Miango village. Miango 
is made up of eight sub-divisions namely Ancha, Kweshe, Jebu, Tegbe, Te’egb’e, Huke’, Nzjaruvo, 
Zogu. Miango village and the surrounding communities have a population of over 20,000 people, 
more than 50% of which are women and children. 

Sample and Sampling Technique 
The study used a sample of 15 Irigwe people, both young and old who willingly 

volunteered to participate in the study. These participants were considered based on their 
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knowledge and experience in the subject matter under investigation. To do this adequately, the 
researcher shared the volunteers into three groups. The first group is for the Gofu local children 
play which consist of six children and one elderly person. The second group is for the Charabke 
local children play and was made up of four children and one elderly person, while the third group 
is for the Krita making which consisted of two children and an elderly person.  

Instrument for Data Collection 
Two instruments were used for data collection. A semi-structured and in-depth interviews rubric, 
and video recorder were the two instruments for data collection. The semi-structured interview 
includes a number of planned questions, but the researcher exercised more freedom in modifying 
the wording and order of the questions in the course of the interview. In-depth interviews made 
the session to be less formal and least structured in the set of questions, this made the participants 
to be freer and relieved in the whole process of the interview. The interview enabled the researcher 
collect complex information with a higher proportion of opinion based information. The questions 
were more focused on the lived experiences of the Irigwe people with the Krita, Charabke and Gofu 
local children plays. A video coverage of the interview sessions was captured all through the 
process as well as pictures. The video coverage also highlights the indigenous plays in action, 
capturing the entire process of the games as currently played by the children.  

Method of Data Collection 
The video recorder was used for the coverage of the interview and game sessions. Furthermore, 
notes were taken, observations made and noted. A close watch on the participant’s gestures was 
also taken into consideration at each moment of the process. Participants’ experiences and 
feedback added insight to the research questions posed in this study. By observing, listening and 
analyzing the experiences of these participants, valuable information was obtained about the study. 
Most interview questions were asked exactly as they were written. However, the researcher often 
followed up the semi-structured questions with open ended questions such as “why?”, and “can 
you please tell me more?” This was the researcher’s way to get at deeper meaning and richer 
understanding of the participants’ experiences. Prior to the main interviews, each participant 
received a copy of the interview rubric, so the researcher felt comfortable hitting the major points 
outlined therein and asking each participant “Do you have any questions before we begin?” 

Method of Data Analysis 
The research adopted a Narrative analysis method for analyzing the data. This analytic frame was 
used to interpret the shared experiences of the people of Irigwe land and their everyday lives in 
relation to the Krita, Charabke and Gofu local children plays. 

Results 

The presentation of results is carried out according to the research questions. To protect the 
identity of the participants, they are coded P1, P2, P3, and so on. Those shown in pictures and 
videos gave their verbal consent for their images to be displayed in this study. 

Research Question One 
What are the rules and mathematical aspects of the Gofu local children play? 

Three themes emerged from the research data of this study. These include easy learning of 
mathematical concepts, improved recall of learned experiences, and spurring critical thinking in 
the children. It is very interesting seeing and observing the Irigwe children play the Gofu game. 
How they coordinate themselves during the play, working together as a team is remarkable to 
behold. Having asked to tell us rules of the Gofu local children play, P1 said: 
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“Although, no formal written rules were handed over to us by those who 
played Gofu before us, we learnt the rules while playing the game along with 
some of them.” 

He went further to outline five rules as thus: 

a. A point is scored when the Gofu ball drop dead in the opponents’ court or side. 
b. On no account should any player step beyond the center line to the opponents’ half. If this 

happens, the player loses his play stick or Gofu stick. 
c. There is no referee or umpire in the Gofu local children play, players coordinate them game 

based on predefined rules. 
d. Should the Gofu ball drop dead on the center line, the ball is erectly placed on the line and 

a count to three is done for the fastest player to hit the Gofu ball between representatives 
of each team. 

e. The game ends when both teams are tired or deem it fit. 

 

Certain features of the Gofu children play have the ability and capacity to enhance easy 
learning of concepts, improved recall of learned experiences, spur critical thinking in these 
children. Physical features within the field of play and objects such as the round-shaped Gofu ball, 
curved Gofu stick, the straight line which divides the rectangular field into two equal halves, and 
even the rectangular field; all are evident indications of mathematically related concepts hidden in 
these indigenous children plays, which when carefully harnessed into the mathematics curriculum 
of instruction could enhance better performance. In dealing with mathematical shapes of objects, 
basic geometry and mensuration consist of similar shapes as the Gofu ball, the rectangular field, 
and more. These shapes are schemas in the cognitive domain of these children which when 
triggered by certain activity or instructions could enhance better performance in mathematics 
classes. It is interesting and unique. 

Research Question Two 
What are the rules and the mathematical aspects of the Charabke local children play? 

The Charabke children play is an interesting game both to watch and play. Children derive 
is much excitement playing this particular game. In an interview with P3, the following rules 
emerged; 

a. The keystone thrown-up during the game must not be allowed to fall to the ground. 

During the game, the player picks one of the stones out of the five stones on the floor to 
become the keystone. Players don’t just pick any stone and make it the keystone, the trick 
is to select the most suitable stone that is easy to grab when thrown up. The keystone, as 
shown in Figure 1 should not be allowed to fall to the ground during the play. If a player 
fails to grab the keystone along with the picked stone in his hands, such a player failed the 
stage and would have to wait for another turn to repeat the same stage. 

b. The number of stone to be picked is determined by the stage of play.  

Basically, there are four stages in the Charabke local children play. (see Figure 3)  

Stage 1: a player is expected to pick one stone from the ground per throw i.e whenever the 
player throw the keystone, the player is expected to pick only one stone from the ground, 
until all the stones are picked;  

Stage 2: a player is allowed to pick only two stones per throw; 
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Stage 3: a player is to pick three stones per throw, and pick the remainder with another 
throw; 

Stage 4: this is the final stage, a player is expected to pack all four stones with a single throw 
of the keystone. 

c. If a player completes all the stages without allowing the grabbed stone to fall to the ground, 
such a player becomes the winner. 

At every stage of the play, the children or players try as much as possible to arrange the stones in 
such a way that it will be easy to pick. For instance, in stage two of the Charabke local children play 
as shown in Figure 6, the keystone would be the single stone without a partner, while the remaining 
stones are well arranged according to the stage. 

 

 

Keystone

Figure 7: Stage 2 of the Charabke Children Play 

 

This arrangement is done by the player to avoid picking more than the appropriate number of 
stones for that particular stage. This act of critical thinking is also found within the corridors of 
mathematics.  

Research Question Three 
What are the steps involved in the making of Krita? 

Before the emergence of civilization in the Irigwe kingdom, the Krita was and still is one of the 
Irigwe peoples’ prominent cultural artifact. The economic essence of the Krita is highly remarkable. 
According to P2, when asked of the uses of the Krita, he said; 

“The Krita is a very strong thread which we use for several purposes. It can 
be used for hunting, fishing, to tie bags of corn, tie broom, sewing of shoes 
and bags, and several other uses.” 
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When asked of the steps for making the Krita, P2 reached for the rope of Bohu (sack rope) 
used for making the Krita, and began to state the steps while demonstrating it on his leg. Below 
are the steps; 

Step 1: get two bohu (sack) ropes; 

Step 2: ensure the ropes are of equal length; 

Step3: tie one end of the two bohu together and place it on your leg; 

Step 4: ensure the ropes are widely open and separated in an angle-like manner to avoid 
entanglement; 

Step 5: hold firmly the tied end on the leg with one hand and apply pressure on the two ropes 
while twisting it on the leg with your palm or inside of your hand to form the Krita; 

Step 6: repeat step 5 continuously until you finish making the Krita. 

The Irigwe children are fond of making the Krita due to it widely uses amongst the people. 
The application of the Krita is found in almost all spheres of their daily activities. Children 
specifically use the Krita to sew the Gofu ball for the Gofu local children play. This cultural heritage 
has been passed from one generation to another. 

Research Question Four 
What is the Irigwe peoples’ experience with the Krita, gofu and Charabke local children plays? 

The shared experiences of the Irigwe people with the Krita, Charabke and Gofu local 
children plays are richly educative, enlighten and interesting. Their lived experiences built certain 
relationships amongst the Irigwe people. At some point in the interview, P2 has this to say; 

“I was 17years old when I first tried to make the Krita, and it was my 
grandfather that taught me then. I later perfected the Krita making with the 
help of my elder brothers”.  

According to P2, the Krita making requires a lot of concentration and attention. Any slight 
mistake could frustrate your efforts and could lead to damage of the Krita. Amidst the numerous 
uses of the Krita, using it as curtains in huts is quite interesting and unique. P2 went further to say 
this; 

“In using the Krita for hunting, it is attached to traps. If it is a rat trap, the 
Krita is used to make what we call Tarko i.e rat trap”. 

During the Zrechi festival, men and youths alike embark on a three days hunting spree. 
They go with hunting tools and equipments made with indigenous local tools. On the third day, 
they all return from the hunt with bush meats. This festival is usually observed during the early 
raining season to indicate the beginning of the planting season. On market days, the Krita is sold 
at the market place to both Irigwe natives and those from neighboring villages. The Krita is of 
enormous economic importance to the Irigwe people. 

Similarly, the Charabke local children play can be traced as far back as 1966 when P3 first 
played the game with friends. P3 has this to say; 

“The first time I played the Charabke was in 1966. The name Charabke was 
given to the game because of the quick catch or grab done during the play”. 

When the keystone is thrown-up, all efforts must be made to ensure the stone does not 
fall to the ground after picking the required stones from the ground.  
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P3 went ahead to say that there were rather unsuitable moments she could recall during the game. 
P3 said:  

“There was a certain moment I could remember that one of our friend got 
angry because the game was not favoring her. At that time we were kids, we 
get angry easily, but we however did not fight”. 

The Charabke local children play is a very important game played amongst the Irigwe 
children till date. It has very positive implications I the lives of the Irigwe people. It has the ability 
to unite children of diverse backgrounds, fostering social unity, love and togetherness. 

Furthermore, the Gofu local children play present similar pattern of play as the 
internationally recognized golf sport. P1 has this to say: 

“Irigwe people saw how captivating and interesting the golf sport was and 
decided to create theirs locally, using indigenous local resources”. 

P1 went on to state that the Gofu play has no specific season or stipulated time of play. 
Whenever one group of children start playing the game, the next group will also develop interest 
and start playing as well. When the Irigwe people saw how the Gofu children play remarkably unites 
their children, they encouraged the play to thrive in their society. 

Notably, during this study in Miango village, children began to play the Gofu game, even 
though it was not been played before the study. This is in agreement with P1’s claim earlier. 

Discussion of Major Findings 

The outcomes of this study have indicated how rich the culture of the Irigwe people is, and the 
presence of mathematical related concepts in some of their local indigenous children plays, 
specifically the Gofu, Krita and Charabke children plays. These mathematical concepts can be 
carefully blended into the mathematics curriculum of instruction at the Basic Education level. 
These indigenous historic and cultural games present a more interesting approach to the teaching 
and learning of mathematics for children. Howbeit, Abah (2016) hinted that there is the indication 
that very little element of history are being embedded in classroom instruction considering how 
General History as a subject has fared in the development of curriculum in Nigeria. Present day 
teaching methodology in mathematics hinges on mathematical proficiency. Consequently, the task 
of the mathematics instructor is to improvise series of experiences that will closely build the strands 
of mathematical proficiency in the learners. This may involve the careful combination of 
instructional activities with mathematical objects and cultural artifacts that are relevant to the 
comprehension of abstract concepts (Abah, 2018).  

Interestingly, the Gofu, Krita and Charabke local children plays makes available enriching 
concepts capable of enhancing better understanding of mathematics, especially at the Basic 
Education level. The Gofu children play has been one of the most admired local children games in 
the lives of the Irigwe people. This study is in close alliance with the work of Abah (2018) in 
Traditional I’tche Board game of the Orokam people which asserts that it serves an enriching 
purpose as a cultural artifact if carefully engrafted into the pedagogy of mathematics. In the Gofu 
children play, players know exactly when to hit the Gofu ball, where and how far to hit it. These 
are well articulated, planned and calculated steps that the players make prior to the arrival of the 
Gofu ball during the play. All these attributes are critical skills useful in the understanding of 
mathematical concepts like arithmetic, numerical cognition, logic and reasoning at the Basic 
Education level. 

 In the mathematics classroom, the teacher can innovatively feature strands of the Krita, 
Gofu and Charabke children plays into the mathematics lessons. For instance, the ropes of the bohu 



 

VillageMath Educational Review, 2(1)   https://ngsme.villagemath.net/journals/ver 
 

51 Umoru & Abah 

with equal length can be referred to during lessons on Measurement. Also, the rectangular Gofu 
field may be used during mathematics lessons on geometrical shapes, while the straight line that 
divides the field into two equal halves could represent a diameter.  

The socio-cultural and economic development of the Irigwe people can be traced to some 
significant contributions from the much admired Gofu, Krita and Charabke local children plays. 
Exploring the shared experiences of the Irigwe people with these indigenous children plays has 
brought to the limelight certain valuable cultural ethics that could engage children by enabling 
deeper understanding of certain mathematical concepts in and out of the classroom. Fouz and 
Amit (2018) asserts that the use of stories from within the students’ culture and previous 
knowledge contributes greatly to the students’ learning process, help them better understand the 
study materials, raise their motivation and ultimately, improve their performance in mathematics. 
Evidently, this assertion is similar with this current study. Beyond the mathematics classroom, the 
significance of the Gofu, Krita and Charabke local children plays can be seen across all spheres of 
the Irigwe peoples’ society. These indigenous children plays if properly harnessed into the 
mathematics curriculum of instruction at the Basic Education level will not only enhance better 
performance in Mathematics but foster social unity amongst the studnets. This significant aspect 
of the Gofu, Krita and Charabke children plays can be extended into the larger society. 

Conclusion 

This study has explored the rule and mathematical aspects of the Gofu, Krita and Charabke local 
children plays of the Irigwe people of Plateau state, Nigeria. The study also unraveled the Irigwe 
peoples’ experiences with the Gofu, Krita and Charabke local children plays. It can be concluded in 
this study that there are mathematical aspects in the Krita, Gofu and Charabke children plays of the 
Irigwe people. The rules for these local games were also identified. The use of ethnomathematical 
methods in teaching could enhance better understanding of mathematics concepts.  

Recommendations 

Based on the outcomes of this study, it is recommended that: 

i. A concerted effort by relevant stakeholders with the Basic Education sector to 
device means of harnessing rich indigenous children games such as the Gofu, Krita 
and Charabke local children plays into the mathematics curriculum of instruction at 
the Basic Education level; 

ii. Mathematics curriculum planners should plan their scheme of work systematically 
by involving largely ethnomathematics. The specific usage of indigenous children 
plays in this study hold broad implication for classroom practices in Mathematics 
education.  

iii. The government is encouraged by this study to see the need to train mathematics 
teachers on the use and relevance of ethnomathematics Basic Education. The 
activities of this study can humanities basic mathematics by presenting the 
relationship between mathematics and indigenous cultural plays within the society. 
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Abstract 
The study investigated the Effects of Field Trip and Discovery Methods on Senior Secondary 
School Students’ Retention in Biology in Makurdi Local Government of Benue State, Nigeria. 
Four research questions were formulated to guide the study and four hypotheses were tested at 
0.05 level of significance. Quasi-experimental design of the non-randomized pre-test post-test 
control group was used. The sample was made up of 205 SSI students from five senior secondary 
schools in Makurdi Local Government Area of Benue State. A multistage sampling technique was 
adopted to draw the sample. The instruments- Biology Achievement Test (BAT) and Biology 
Retention Test (BRT) were used for data collection and the reliability of BAT was 0.77 using Kuder 
Richardson formula (KR20). The research questions were answered using mean and standard 
deviations while the hypotheses were tested at 0.05 level of significance using Analysis of 
Covariance (ANCOVA). The result showed that the Field Trip and Discovery methods enhanced 
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students’ retention in Biology. There was no significant difference between male and female 
students’ retention in Biology. Based on the findings of the study, secondary school Biology 
teachers were recommended to adopt these methods in teaching. Suggestions were also made that 
the methods should be used for other topics that students may find difficulties in the senior 
secondary schools.  

Keywords: Pedagogy, Biology Education, Field Trip Method, Discovery Method, Retention 

 

 

Introduction 
Retention is the ability to remember or recall what has been learnt after an interval of time. Odoh 

(2012) defined retention as the ability of a learner to communicate to others repeatedly and 

overtime what he /she have learnt and how he/she has come about the results. Muhammad (2009) 

opined that retention may depend on the method of teaching, the interest and the attitude of the 

learner or the meaningfulness of the materials to the students. Researchers in Biology have 

observed that instructional strategy serve as pre-requisite to students’ retention in their studies 

which has promoted the researcher to investigate the efficacy of field trip and discovery methods 

of teaching on student’s retention in Biology irrespective of their gender. 

The place of science in the life of any modern society cannot be over emphasized. In fact 

the level of science and technology as well as scientific literacy in any society is inextricably linked 

with the pace of development in such a nation. Consequent upon this, much importance is 

attached to science and technology all over the world. Biology is one of the science subjects offered 

at the Senior Secondary School Level in Nigerian Secondary Schools, (FRN, 2004). Biology is a 

very important science subject and a requirement for higher learning in a number of science related 

professional courses like Medicine, Agriculture, and Pharmacy among others. It is a science subject 

that enables students to acquire knowledge to live effectively in the modern age of science and 

technology. 

In view of the importance of science and technology for nation building, research works 

are being done every day in order to improve the teaching and learning of Biology in schools, 

workshops, seminars, and conferences are being organized by professional bodies to improve the 

teaching and learning of the subject. Despite the workshops, seminars and conferences being 

organized by professional bodies in order to improve the teaching and learning of Biology, there 

is still poor performance in science in our senior secondary schools, judging by poor results in 

achievement tests and examinations taken by the students at the various levels of the educational 

system (Ibraheem, 2004). Chief examiners, reports on West African School Certificate 

Examination (WASCE) and National Examination Council (NECO) senior school certificate 

examination results May/June 2012 - 2014 in Nigeria showed that the performance of students in 

science subjects have been poor especially in Biology. According to the West African Examination 

council (WAEC) the chief examiners reports (2009 – 2014) candidates areas of weakness include: 

i. Poor knowledge of Biology. 

ii. Wrong spellings of biological words which give different meanings. 

iii. Poor interpretation of questions. 

iv. Inability to apply scientific knowledge to everyday life. Poor deductive reasoning. 
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Low achievement in Biology could be attributed to many factors such as attitudinal 

problems, lack of mastery of the subject language, spelling errors, confusion between similar and 

related concepts and poor instructional delivery approach (Salau, 2012). The author further 

mentioned that amongst the factors enlisted above, poor instructional delivery approach seems to 

be the most prominent factor that could be major cause of underachievement in biology. 

Based on the data regarding low achievement in Biology, science educators are constantly 

exploring ways to alleviate the ugly situation of under achievement in the subject as noted by 

Jumoke and Oludipe (2012). This is by ensuring that the pedagogical approach which is the 

function of students’ achievement in a subject, that is employed in the teaching and learning 

process should be the type that guarantee creative thinking and optimal learning outcomes. 

Awolola (2012) states that there exist gaps between curriculum planners’ intention and what goes 

on in the science classroom concerning the recommended teaching methods. This author’s 

statement is a confirmation of Ndioho in Umoru E.S (2017) who earlier pointed out that, the non-

impressive achievement of students in Biology indicates that the methods of teaching employed 

by most Biology teachers in the classroom are not adequate and interesting. In the same light, 

Umeh (2008) reiterates that the main cause of students’ low achievement is traceable to improper 

teaching methods employed by subject teachers which centres mainly on excessive talking, copying 

of notes, rote learning of textbook and memorization of concepts. 

In spite of the consensual efforts of science educators to alleviate the ugly situation of low 

achievement of students in Biology, Nwezi and Nwosu In Umoru E.S (2017) maintain that the 

problem is connected to ineffective teaching strategies employed by teachers. The authors also 

stated that teachers are more inclined to traditional teaching method which appears to be the most 

dominant teaching method employed by many science teachers. Low achievement in Biology could 

be inability to remember or recall what has been taught during the instruction partly due to 

infective teaching methods. Gambari and Zubairu in Umoru and Itodo (2018) in a study stated 

that the persistent use of traditional teaching method makes students passive rather than active 

learners. This does not promote insightful learning and long-term retention of some concepts in 

Biology.  

Gender refers to the social cultural and psychological dimensions of being female or male 

whereas gender roles are the expectations that prescribe how males and females should think 

Ogunkele R.A in Umoru E.S (2017) towards gender response to learning. This is because it appears 

that there is still a considerable bias against female students which hinders their full participation 

and achievement in Biology. On the other hand Solomon in Umoru E.S (2017) carried out a study 

on gender differences in achievement in Biology notes that boys perform better than girls, while 

Akanbi and Kolawolse 2006 in another gender study stated that students’ achievement in Biology 

yielded a positive result irrespective of gender. Coultbard in Egbe-Okpenge (2017) opined that 

from a very early age girls appear to prefer Biology to physical sciences or technology. However, 

the inconsistencies in gender differences in academic achievement in Biology calls for further 

investigation which is one of the concerns for this study.                  

Oludipe and Oludipe (2010) pointed out that: The traditional teaching method is a process. 

The current Nigerian level, whether primary, secondary or tertiary institution level mostly tends to 

resemble a one-person show with a captive but often comatose audience. Classes are usually driven 

by “teacher-talk” and depend heavily on textbooks for the structure of the course. There is the 
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idea that there is a fixed world of knowledge that students must come to know. Information is 

divided into parts and built into a whole concept. Teachers serve as pipelines and seek to transfer 

their thoughts and meanings to the passive students. There is little room for the student-initiated 

questions, independent thoughts or interaction between students. The goal of the learner is to 

regurgitate the accepted explanation or methodology expostulated by the teachers. 

According to Ugwu and Nzewi (2015) in the past, the traditional teaching approach used 

to impact knowledge was successful, but the minds of current generation vary from those of the 

previous generation, meaning that the current students of today are highly scientific literate and 

flow with the new trends in science and technology such as accessing the internet in order to 

enhance their knowledge. Hence the progression of education and educational technology should 

follow the progression of time, therefore these calls for new innovative teaching method such as 

field trip and discovery that could address the needs of the present day students.  

For Biology to be an effective tool for the enhancement of national productivity, the 

recommended contemporary teaching strategies for science teaching should be employed by 

Biology teachers in secondary schools. These recommended contemporary teaching methods as 

enlisted by Umoru and Adejoh (2013) includes; problem-solving, concept-mapping, constructivist 

and field trips. However, Biology teachers seem not to be inclined to the use of these recent 

teaching strategies that are student-centred (engages students in active participation in class 

activities) rather they choose to use the traditional method which is teacher-centred and did active. 

The traditional teaching method (lecture) can hinder the development of individual 

students’ active and creative abilities and as such, students who are exposed to only this model of 

education may no longer be considered sufficient for the needs of the future educated citizenry. 

In the same vein, Danjuma (2005) posits that, activity based instructional strategy such as; 

discovery method, inquiry, demonstration and problem-solving could enhance academic 

achievement, self-confidence and creative thinking in learners. In the opinion of Kurumeh (2006), 

involvement of students in the teaching and learning process signifies a paradigm shift from the 

traditional method of teaching to the contemporary approach which is another means of ensuring 

active learning in science. Thus, the search for strategies that emphasizes active participation of 

students have engendered the birth of many strategies that include field trip and discovery 

methods.          

Field trip is an instructional procedure whereby learners are taken out of the classrooms 

to places of educational interest. This could be an industry, an establishment or even a natural 

environment where science (Biology) can be learnt. Eriba (2007). This is usually done under the 

supervision of the teacher. The learner is afforded the opportunity to see science in action: he uses 

his own senses to acquire information which’ by all means is most enriching procedure to learning. 

The researcher is of the opinion that the planner of field trip should have a definite purpose, get 

students organized, ensure students safety, visit the place first and make a proper arrangement 

about the whole trip. 

The justification for using fieldtrip as a model of instructions. The quality and quantity of 

materials viewed exceed what are used in the typical classroom experience. Students acquire 

academic skills and experience that will last. Field trips spark lifelong/learning in children. Akuto 
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(2012) states the advantages of field trip method as providing direct and first hand learning 

experiences with realities of the social and physical environment, makes learning more permanent 

and meaningful, helps students to develop interest, stimulates and makes teacher’s work easier.  

The justification for using discovery teaching method in teaching and learning of science 

subjects. Discovery method is very valuable in the teaching of science because science should not 

be taught to students but students should be left to discover it (Adejoh, 2007). He further said that 

the approach is student-centred, as a result, the students are actively involved in the process of 

acquiring knowledge rather than a passive listener, though the discovery approach students are 

able to acquire knowledge, skills and attitudes by finding things for themselves, the approach 

according to Maduewesi et at (1999) facilitates assimilation and retention of knowledge and 

students are more interested in and remember things they have found out for themselves. The 

approach also motivates mental adventure and analytical thought. The present study sought to 

determine the efficacy of field trip and discovery methods of teaching on senior secondary school 

students’ Achievement and Retention in Biology. 

Statement of the Problem 
The present poor performance by students in Biology as evidenced by the West African 

Examination Certificate results call for immediate attention of Biology teachers, Biology 

curriculum planners and educational administrators all over the country. Chief Examiners’ reports, 

both in NECO & WASSCE from the year 2002 to 2012 showed that the performances of students 

in Biology were poor. 

The problem of underachievement in Biology has been attributed to poor instructional 

approach, lack of qualified teachers, lack of teaching materials and poor state of funding education 

by stakeholders in education.   

Considering the importance of biology in nation building the need to teach it effectively 

through effective teaching methods is indispensable. This has necessitated the quest for more 

effective and students centered approach. 

Some of the related literature reviewed, showed that innovative teaching methods yielded positive 

results to student achievement and retention in Biology. Davidson, Beck and Milligan (2009) 

asserted that retention of knowledge by students in their studies correlates with high level of 

instructional effectiveness, both in the classroom, interactions with peers and interactions with the 

faculty outside the classroom. These assertions indicate that, instructional strategy serves as a pre-

requisite to students’ retention in their studies which have also prompted the researcher to 

investigate the effect of field trips and discovery methods on senior secondary school achievement 

and retention in Biology. 

Literature Review 

Brunner’s Theory of Discovery Learning (1966)  

Brunner’s theory of discovery learning; the idea for the use of experimental approach to enhance 

teaching and learning of Biology is hinged on Brunner’s theory of discovery learning which 

emphasizes the importance of discovery method of instruction. Brunner (1966) maintained that 

when one is able to figure out things himself, learning is promoted and memory is strengthened. 

He advocated a learning situation in which learners become detective. One is able to do this either 
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because his cognitive structure is already tuned to absorb new information in which there is 

familiarity and the new information is simply assimilated or if the new learning must take place. 

Brunner contended that there are two forms of discovery learning namely; assimilation and 

accommodation. For Brunner, the sequence in learning is in a reverse manner, that is, learning 

starts with the complex and plans to learn the simple components is in the context of working 

with the complex. 

Aba (2000) shared the same view with Brunner on learning by discovery when he states 

that one obtains knowledge for himself by the use of one’s mental processes. He emphasized that 

the learner’s memory is kept alert and enhanced by learning aids. 

Brunner called his theory a theory of instruction. This is because as he puts it, a theory of 

instruction tells the educator how and what he wishes to teach can be best learned with 

improvement rather than describing learning. The biology teacher can apply this theory to 

classroom situation by providing learners with tasks or problems of great variety to solve and 

providing sufficient guidelines on instrument/apparatus so that students can play an active part in 

learning process (Ukpong 2000). 

Piaget’s Intellectual Development of Learners (1957) 

Piaget, (1957) studied the intellectual development of children and theorized that a child passes 

through four stages of mental development. The stages are: The sensory motor stage (0 – 2 years), 

i. The pre-operational stage (2 – 7 years), 

ii. The concrete operational stage (7 – 11 years), 

iii. The formal operational stage (11 – 15 years). 

Piaget looks at the development of the child’s cognitive structure as varying in sequence, 

from sensory motor to formal operational stages although differences between cultures may be 

found. For example, Piaget’s view point, children between the ages of seven to about eleven years 

are still in concrete operational stage. They have their thinking centered on concrete things rather 

than abstract. The concept of quantity, time, space and conversation of them are developed at this 

stage as a result of experience of the physical world. Biology teachers are supposed to use 

instructional materials to enhance classroom instruction even in a situation where they are not 

available; they should be improvised by teachers to ensure that students learn practically. The 

researcher is of the opinion that improvised materials may be used as practice devices with which 

the student builds accuracy; understanding and efficiency, for example mounting a prepared 

biological slide in microscope could show structure of plant or animal cells. Piaget’s remarks at the 

conference on cognitive research and curriculum development held at cornel university in 1964, 

that good pedagogy must involve presenting the child with situations in which he experiments 

himself, in the broadest sense of that term trying, things out to see what happens manipulating 

things, posing questions and seeking his own answers, reconciling what he finds at one time with 

what he finds at another, comparing his findings with those of other children. 

The implication of what Piaget is saying is, while experimenting with objects, children make 

new discoveries about a particular concept or process. Biology teachers should use innovative 

teaching methods (field trips and discovery methods) where students can be exposed to do 

experiments with objects, peer tutoring and discussion than lecture method. 
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The relevance of this theory to biology teachings are the teachers of biology should provide 

enough instructional materials and favourable environment for the student to learn concepts and 

principles by themselves. Biology teachers should adopt modern approach to teaching as this will 

help the students to perform better in examinations. The teaching of this subject should be by 

discovery and field trips methods which encourage learning by observing doing etc.   

Field Trip Method in Biology 

Field trip is an enjoyable instructional method, which allows teachers of science to take their 

students out of classroom to the field, external laboratories, factory, farm and scientific places of 

interest to learn. Schools encouraged very little environmental experiences and science teachers 

complained of difficulty in getting places of interest to visit. It exposes students to the real world, 

natural principles of science, first hand experiences which they have been having verbally in the 

classrooms, in the classrooms (Olakoye & Afuwape, 2004). Scientific processes are tools for this 

method i.e. observing, manipulating variables, experimenting, raising questions, demonstrating 

among others. This method helps to develop the spirit of cooperation among the learners, 

endurance and teacher-learners relationship. A happy moment of this nature will help students to 

learn and understand biology better than some other methods used in teaching biology. 

Eriba (2007) defines field trip as an instructional procedure whereby learners are taken out 

of the classrooms to places of instructional interest. This could be an industry, an establishment 

or even a natural environment where science can be learnt. This is usually done under the 

supervision of a teacher. The learner is afforded the opportunity to see science in action. He uses 

his own senses to acquire information which by all means is the most enriching procedure to 

learning. 

Asikina (2010) states that field trip method of teaching and learning, experience is an 

expensive verdure. The resources and fund required to run it are expensive and not easy to acquire. 

Most school administrators have lukewarm attitudes toward releasing funds for field trip work.                    

The Concept of Discovery Method in Biology 

This instructional strategy is also referred to as the inquiry method (Eriba, 2007: 49). Through this 

student’s acquire knowledge, skills and attitudes by finding out things for themselves. Students are 

meant by the use of this method, to use their intellectual processes to find solutions to problems 

generated by the teacher, books and other curriculum guides. This aspect of the discovery method 

is called guided inquiry. Sometimes neither the general principle nor the solution would be 

suggested and the students would be required to work out both, this will be referred to as the 

unguided form of inquiry or pure discovery. 

In an inquiry lesson, the teacher is a guide, a leader, a resource person, an internal sensor 

and a motivator to further inquiry. The method has an upper hand over the traditional lecture 

method in the sense that it has a self-motivating mechanism, which challenges the learner to learn. 

It exposes the learner to a wilder horizon into array of knowledge (Eriba, 2007).  

Although there are profuse arguments against the use of the discovery method, particularly 

that it consumes time, no adequate equipment, and the fact that it still stands out as one of the 

most effective science teaching strategies when used and planned carefully by the teacher (Eriba, 

2007: 50). 
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Based on experience, the researcher looks at the discovery method as a pupil and activity-

oriented method of teaching. It involves the learner using their mental and physical processes to 

discover some concepts or principles. This method helps the learner to find out facts or learn 

about scientific phenomena. It involves critical thinking to arrive at a logical conclusion. The 

processes of logical thinking are: Observing, classifying things, numbers, measuring, 

communicating, inferring, formulating hypotheses, interpreting data etc. Adejoh (2007) says the 

discovery method could be guided or unguided. Human and material resources in education are 

to monitor the guided discovery method while unguided allows the learner to operate 

independently and find out facts on their own using known techniques of investigation to develop 

positive attitudes towards science. 

Students Retention in Biology 

The most important thing about learning is retaining the acquired knowledge for future use. This 

must be encouraged by teachers through instructional strategies employed. Ortse Yawe and 

Akume (2005) in Umoru and Itodo (2018). Imoko and Anyagh (2008) said that retention of a 

learnt material is a direct correlate of positive transfer of learning, the later which is the primary 

essence of education. To retain the meaning of a word or concept learners must engage a deeper 

analysis of the words properties rather than simply understanding the meaning and context. For a 

long-term recall the successful learner can not only analyze and rehearse the new word and its 

meaning but also can explain the meaning of the word and establish it within a suitable network 

of meaning Kesta and Alfalect (2013). These authors assertion was confirmed by Khabiri and 

Pakzad (2012) who earlier stated that the chances that the word and its meaning will be available 

for later use. For students to do well in an examination, his/her ability to recall was previously 

learnt is a necessary condition. 

Retention may depend on several factors prominent amongst them is the quality of 

teaching strategies adopted by the teacher (Atomatiofa, 2013), this is because the teaching 

strategies employed by teachers can go a long way in enhancing students achievements and 

retention. That is why Achor et al (2014) argued that students’ poor retention is as a result of 

ineffective teaching strategy. 

In order to improve retention of information in a subject, Otse in Umoru and Itodo (2018) 

suggested that arrangement of learning materials by teachers should be in such a manner that 

students are allowed to actively participate in the learning process which will help to facilitate their 

retention. Usman (2010) in his research found that teaching strategy which involves active 

participation of the learners enhance retention. These studies specifically pointed out discussion 

method, collaboration learning, problem solving amongst others as teaching strategies which 

involve participation in the learning process and have the potentials of enhancing students’ 

retention. By implication the above reports indicate that the use of field trip and Discovery 

methods of teaching which provide opportunity for students to actively participate and collaborate 

in sharing knowledge could also enhance students’ retention in Biology. Therefore, students’ 

retention in Biology mean what the students are able to recall after learning Biology and subsequent 

application of such knowledge at an appropriate time to enhance achievement. Enhancing 

achievement and retention in Biology is for males and females.  
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Gender in Biology  

One of the national objectives of education as spelt out in the national policy on education (2004) 

is to develop a Nigerian with bright opportunities to be made available for male and female 

students as to attain maximum potentials in education. In order to achieve this objective, 

appropriate teaching strategies are expected to be employed by teachers to balance the differences 

in achievement. Okeke (2008) in Umoru, Adejo and Iji (2016) defined gender as socially, culturally 

constructed characteristics and roles which are ascribed to males and females in the society. These 

assigned roles conflict and inhibit curious scientific tendencies required for female students. The 

author further observed that the issue of gender stereotyping permeates every aspect of human 

endevour and its consequences cut across social, economic, political and educational development 

especially in the area of science and technology. The education for both men and women is 

believed to play a great role on furthering social solidarity, stability and integration in the society.  

Traditionally girls in our society have been encouraged to conform, whereas boys are 

expected to be achieve and dormant risk takers. Agreeing with this submission, Hassan and 

Ogunyemi (2008) acknowledged that boys are provided with toys that enhance their visual-spatial 

ability such as trucks. Spencer (2004) in Umoru and Itodo (2018) in an earlier study affirmed that 

the gender of girls is highly structured to requiring turn taking and rules. Thus, these social 

expectations and conformity pressures may create cultural blocks for girls and is capable of having 

effect on the girl child is social interaction even in the classroom. 

Studies have shown that there are several conflicting reports on gender differences in 

achievement in sciences which include Biology. Some researchers such as Hung, (2010), Gbodi 

and Caleye (2006), Olatoye and Adekoya, (2010) all agreed in their various researchers that gender 

doesn’t have any effect on students’ achievement in science (Biology inclusive). However, Yang 

(2013) examined the effect of gender achievement of students in Biology using videotaped 

instruction amongst Chinese students. The study revealed that there was significance difference 

between the mean scores in favour of the boys. This showed that the males gained more from the 

method compared with the females. The study recommended that various methods should be 

employed by teachers. Also Morribend (2004) Chukwuka (2005) and Aremu (2005) in Umoru and 

Itodo (2018) individually reported that boys achieve highly than their female counterparts. On the 

other hand Eze (2007) from a study on inquiry method of teaching reported that female students’ 

performance in science subjects is higher than their male counterparts in the inquiry group 

meanwhile Dania (2013) emphasized that is there are differences in gender achievement then it is 

as a result of the type of instructional strategy employed by the teachers. These conflicting reports 

on the differences in gender achievement needs to be reinvestigated using different approach such 

as field trip and Discovery methods of teaching to check if it can eradicate or balance these gender 

related differences in achievement in Biology.                                                       

Research Questions 
The following research questions were asked to guide the study: 

i. What are the mean retention scores of students taught Biology using Field Trip 

Method and those taught with lecture method? 

ii. What are the mean retention scores of students taught Biology using discovery 

method and those taught with lecture method?  
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iii. What are the mean retention scores of males and females students taught Biology 

using discovery Method?   

iv. What are the mean retention scores of males and females students taught Biology 

using field trips Method? 

 

Statement of Hypotheses 
The following null hypotheses were formulated and tested at 0.05 level of significance. 

i. There is no significant difference between the mean retention scores of students 

taught using Field Trip Method and those taught with lecture method. 

ii. There is no significant difference between the mean retention scores of students 

taught using Discovery Method and those taught with lecture method. 

iii. There is no significant difference between the retention scores of males and females 

students taught Biology using Discovery Method. 

iv. There is no significant difference between the retention scores of males and female 

students taught Biology using Field Trip Method. 

 

Methodology 

Research Design  

The research design for this study was quasi-experimental of non-randomized pre-test, post-test, 

control group. The adoption of quasi-experimental is because it was not possible for the researcher 

to meet all the conditions of a true experiment. Intact classes were randomly assigned to 

experimental and control groups, this is to avoid disrupting the school activities and programmes. 

Another reason for the choice of this design is that it is a powerful and valid design which could 

be used to identify confidently the cause of any given effect. 

Area of Study 

The study was carried out in Makurdi local government area of Benue State. It has a population 

of 300,377 people at 2006 population census. National Population Commission (2009)  A visit to 

Makurdi local government area shows that it is bounded by Guma local government area to the 

North, Tarka local government area to the East, Gwer-East Local government area to the South 

and Gwer-West local government area to the West. Makurdi local government area has twelve 

council wards. These include: OLD GRA, central, Ankpa, Wadata, High level, Wururkum, New 

GRA, Fidi, Agan, Nyiev, Mbawa and North Bank. Also the area is chosen because it has many 

secondary schools and there was little evidence of similar research been carried out except this 

current study.              

Population of the Study 

The targeted population for this study consisted of all the 1680 senior secondary schools (SS1) 

students in Makurdi Local Government Area of Benue State. The SS1 classes have the population 

of 1680 out of twenty senior secondary schools. (Benue State Teaching Service Board) statistics 

unit, students’ enrolment 2013/2014 academic session. SS1 were used because it is from where 

the senior secondary school Biology syllabus in external examinations like WAEC and NECO 

start. 
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Sample and Sampling Technique  

The sample size for the study was 205 out of 1680 SS1 students. Multistage sampling technique 

was adopted. Precisely purposeful and simple random sampling techniques were used at different 

stages. Purposeful sampling technique was adopted in selecting five (5) schools from the twenty 

secondary schools in the area. The criterion for the selection was that the schools were to have 

SS1 class and examination center for WAEC and NECO. The Biology teacher must possess two 

to five year of teaching experience. Another was that the school authorities were to permit their 

schools to be used. Simple random sampling technique was used to select four experimental and 

one control schools by balloting. Out of the four schools selecting for experimental groups 2 were 

for discovery and 2 for fieldtrip while one school for a control group. Finally, intact classes were 

randomly assigned into both groups.      

Instrument for Data Collection    

Two instruments were used for these studies which include Biology Achievement Test and Biology 

Retention Test.    

Bi���gy Achievee�t Test   

BAT is a 50 multiple choice objectives items with four options per question, in which the students 

are expected to choose the correct option. Total mark obtainable is 50. The test items covered the 

topics on ecological factors affecting the distribution of organisms in terrestrial habitat. The 

questions were selected from the past WAEC questions. The items were based on the instructional 

objectives contained in SS1 Biology curriculum as to measure students’ achievement and retention 

in Biology. BAT was according to lower ordered questions based on knowledge, comprehension 

and application of the cognitive domain and high order questions covering analysis, synthesis and 

evaluation in the blue print of BAT.     

Bi���gy Rete�ti�� Test 

The Biology retention test is a reshuffled BAT. BRT was conducted after two weeks of the 

administration of the post-test. This period was sufficient enough to ascertain if students would 

retain the knowledge of lessons taught. (Custer, 2010). For the two instruments the numbers of 

questions were the same. The rearrangements of the questions were the difference between the 

two instruments. 

Control of Extraneous Variables 

The unforeseen extraneous variables threats that would have joint effect with the independent 

variables (the teaching methods) on the dependent variables (achievement and retention) such that 

the main effects would not been fully realized were identified and controlled. These were 

controlled as follows:     

i. Effect of pre-test and post-test the period between the pre-test and post-test were six 

weeks. This period should be enough to prevent the pre-test from affecting the results 

of the post-test. 

ii. Pre-test and post-test items are the same in content but different in arrangement. 

iii. Only mixed schools and far away from each other was used. 

iv. Pre-testing of the respondents were carried out to ensure the same level of equivalence 

exist amongst the students before commencement of the experiment and  this was 

corrected through the use of analysis of covariance.  
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v. Different lesson plans are prepared for the researcher to be handed over to the 

teachers to reduce teachers’ influence on lesson preparation. 

Experimental Procedure 

Three sets of lesson plans were developed by the researcher and used in teaching both 

experimental and control group. Discovery method and field trip methods lesson plans were for 

the experimental groups while lecture method lesson plan was for the control group. The lessons 

were taught for six weeks by the permanent Biology teachers in the schools selected. They used 

study guides and were briefed from the researcher. The topics cover the definition of habitat and 

ecological factors affecting the distribution of organisms in the habitat. 

The research assistants were given two days training by the researcher on how to teach the 

topics using Discovery field trip methods. The procedure for administering the instruments and 

general conduct of the study were specified to the research assistants. The Biology teachers were 

advised to use the same length of time (40 minutes per lesson for six weeks) to teach the content 

to the groups. 

The researcher, through the research assistants administered the pre-test to all the groups before 

treatments. This was to enable the researcher to determine the homogeneity of the students in 

terms of achievements and retention in Biology. Each lesson lasted for 80 minutes as it reflects 

lesson time table. The study lasted for six weeks. Two weeks later, Biology retention test was 

administered to all the groups to enable the researcher determine the retention ability of the 

students.               

Validation of Instruments 

The Biology achievement test (BAT) was given to three expects two of them from measure and 

evaluation department of the University of agriculture and Benue state university respectively. The 

third person was from government secondary school NAF Base Makurdi who was a season 

biology teacher WACE and NECE examiner To see the extent to which the instrument evaluates 

what it was designed to evaluate, to confirm the extent the test represents what has been specified 

in the blueprint, to access in terms of adequacy to measure what it was set to measure including 

the language and difficulty level. The few comments made by the validators include stick to your 

table of specification, appropriation of test languages are okay, and typographic error minimal. The 

comments were taking care of. Out of 50-item questions 45 survived the scrutiny and were 

administered to the students. 

Trial Testing 

Trial testing was conducted to gather information on the reliability of the test items for the 

intended level of students that participated in the study. The researcher trial tested the test items 

on 30 senior secondary one level students SS1 from Airforce Secondary School Makurdi that had 

the same characteristics with the schools for the main study but were not part of the study 

population. The duration of the test was for one and half hours.   

Reliability of the Instrument 

The reliability of the BAT (multiple choice items) was computed using Kuder,-Richardson formula 

(KR20) to measure the internal consistence since the items were scored on a single test which gave 

a coefficient value of 0.77 which was high for internal consistence.  
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Method of Data Collection  

A letter of introduction was obtained from the Head of Department College of Agricultural and 

Science Education of the Federal University of Agriculture Makurdi and then delivered to the 

principals of the schools whose students were to be used for permission to conduct research in 

their schools. The researcher also sought the cooperation of the Biology teachers in these schools 

to help in the administration of the instruments to the students.  Instructional guide was there for 

Biology teaching. Each correct answer in the instrument attracted one mark while zero was given 

to any incorrect answer. Thus, the maximum was 45 marks while the minimum score was zero. 

The researcher trained Biology teachers for three day to teach the two groups for a total of six 

weeks. Before commencing the treatment, a pre-test was administered to the two groups and their 

scores compared by means of t-test in order to establish equality of abilities between the two 

groups. After the treatment, the post-test was administered to the two groups with the aid of 

Biology teachers in the schools. Two weeks later after the post-test, the retention test was 

administered to them. The students’ scores in all the tests were calculated and compiled for further 

analysis. 

Method of Data Analysis 

Descriptive statistics of mean and standard deviation was employed to answer the research 

questions because they are discreet data while inferential statistics of analysis of covariance was 

used to test the formulated hypotheses at 0.05 level of significance. The choice of ANCOVA was 

due to the fact that it statistically removes the initial differences across the non-randomized groups. 

It also removes the bias that may have resulted from using intact groups whose equivalence were 

not determined. ANCOVA also eliminates differences on the dependent variables which may be 

due to the differences in extraneous variables. 

Results and Discussion 
Results of this study were presented according to research questions asked and hypotheses 

formulated. 

Research Questions One 

What are the mean retention scores of students taught using Field Trip Method and those taught 

Biology using lecture method? 

Answer to this research question was presented in Table 1. 
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Table 1: Posttest and Retention Mean Achievements Scores of Students 

taught Biology using Field Trip and Lecture Methods 

 

Method N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Posttest Field Trip 

Method 
73     32.56 6.55 .77 

Retention 

Field Trip 

Method 
73 30.22 6.99 .82 

 Mean difference  2.34   

Posttest Lecture Method 44 18.75 4.36 .66 

Retention Lecture Method 44 17.80 4.53 .68 

   0.95   

 

 Table 1 revealed that the posttest mean achievement scores of field trip is 32.56 with 

standard deviation of 6.55 while the retention is 30.22 with standard deviation of 6.99. The mean 

difference of 2.34 is the retention of what was taught. However, in the lecture method, the 

learning mean achievement scores is 18.75 with standard deviation of 4.36 while the retention 

mean achievement score is 17.80 with standard deviation of 4.53. The mean difference for 

retention is 0.9545 is an indication that experimental group has retained more than the control 

group. 

Hypothesis One 

There is no significant difference between the mean retention scores of students taught using Field 

Trip Method and those taught Biology with lecture method. 

The result of this hypothesis was presented in Table 2. 

Table 2: ANCOVA test of students taught using field trip and lecture 

methods in their retentions 

Dependent Variable:   Retention   

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Corrected 

Model 
6918.290a 2 3459.145 228.909 .000 

Intercept 43.044 1 43.044 2.848 .094 

Post-Test 2680.951 1 2680.951 177.412 .000 

Method 11.440 1 11.440 .757 .049 

Error 1722.702 114 15.111   

Total 85001.000 117    

Corrected Total 8640.991 116    

a. R Squared = .801 (Adjusted R Squared = .797) 

 

Table 2, reading on the row heading Method, revealed that Mean Square = 11.440, F = 

.757, df = 1 and Sig. = .049= p. Since p < 0.05, the noted difference in the retention of students 
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taught using discovery and lecture method is significant. So, the null hypothesis was rejected with 

the conclusion that there is a significant difference between the mean retention scores of students 

taught using Field Trip Method and those taught Biology with lecture method 

Research Question Two 

What are the mean retention scores of students taught using discovery method and those taught 

Biology using lecture method? 

Answer to this research question was presented in Table 3. 

Table 3: Posttest and Retention Mean Achievements Scores of Students 

taught Biology using Discovery and Lecture Methods 

 

Method N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Posttest Discovery 

Method 
88 33.78 5.24 .56 

Retention Discovery 

Method 
88 31.49 4.95 .53 

 Mean difference  2.30   

Posttest Lecture Method 44 18.75 4.36 .66 

Retention Lecture Method 44 17.795 4.53 .68 

 Mean difference  0.95   

 

 Table 3 revealed that the posttest mean achievement scores of discovery method is 33.78 

with standard deviation of 5.24 while the retention is 31.49 with standard deviation of 4.95. The 

mean difference of 2.30 is the retention of what was taught using discovery method. However, in 

the lecture method, the learning mean achievement scores is 18.75 with standard deviation of 4.36 

while the retention mean achievement score is 17.80 with standard deviation of 4.53. The mean 

difference for retention is 0.9545 is an indication that experimental group has retained more than 

the control group. 

 

Hypothesis Two 

There is no significant difference between the mean retention scores of students taught using 

Discovery Method and those taught Biology with lecture method. 

 The result of this hypothesis was presented in Table 4. 
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Table 4: ANCOVA test of students taught using discovery and lecture 

methods in their retention 

Dependent Variable:   Retention   

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Corrected 

Model 
6776.533a 2 3388.267 251.675 .000 

Intercept 290.159 1 290.159 21.553 .000 

PostTest 1276.439 1 1276.439 94.812 .000 

Method 168.772 1 168.772 12.536 .001 

Error 1736.709 129 13.463   

Total 104202.000 132    

Corrected Total 8513.242 131    

a. R Squared = .796 (Adjusted R Squared = .793) 

 

 Table 4, reading on the row heading Method revealed that Mean Square = 168.772, F = 

12.536, df = 1 and Sig. = .001= p. Since p < 0.05, the noted difference in the retention of students 

taught using discovery and lecture method is significant. So, the null hypothesis was rejected with 

the conclusion that there is a significant difference between the mean retention scores of students 

taught using Discovery Method and those taught Biology with lecture method. 

Research Question Three 

What are the mean retention scores of males and females students taught Biology using 

discovery Method? 

 Answer to this research question was presented in Table 5. 

 

Table 5: Mean Retention Scores of Male Female Students taught 

Biology using Field Trip  

Sex Method Mean      Std. Deviation   N 

Male Field Trip Method 33.0278 6.45639  36 

Male Retention Scores 30.8333 6.28604 36 

 Mean difference 2.1945   

Female Field Trip Method 32.1081 6.70317 37 

Female Retention Scores 29.6216 7.66069 37 

 Mean difference 1.2.1   

 

 Table 5 revealed that the male, students’ the means retention score is 30.8333 with standard 

deviation of 6.2860. For female students, the mean retention score is 29.6216 with standard 

deviation of 7.66069. The mean difference is 1.21.  
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Hypothesis Three 

There is no significant difference between the retention scores of males and females students 

taught Biology using Field Trip Method. 

 The result of this hypothesis was presented in Table 6. 

Table 6: ANCOVA Test of Male and Female Students  Taught using 

Field Trip on their Retentions 

Dependent Variable:   Retention   

Source 

Type III Sum 

of Squares Df Mean Square F Sig. 

Corrected 

Model 
2660.785a 2 1330.392 108.073 .000 

Intercept .024 1 .024 .002 .965 

Post-Test 2633.994 1 2633.994 213.970 .000 

Sex 2.363 1 2.363 .192 .663 

Error 861.708 70 12.310   

Total 70186.000 73    

Corrected Total 3522.493 72    

a. R Squared = .755 (Adjusted R Squared = .748) 

 

Table 6, reading on the row heading Sex, it revealed that Mean Square = 2.363, F = .192, 

df = 1 and Sig. = .663= p. Since p > 0.05, the note in the difference in retention of male and 

female students taught using field trip not significant. So, the null hypothesis was not rejected with 

the conclusion that there is no significant difference between the retention scores of males and 

females students taught Biology using Field Trip Method. 

Research Question Four 

What are the mean retention scores of males and females students taught Biology using Discovery 

Method? 

 Answer to this research question was presented in Table 7. 

Table 7: Mean Achievements and Retention Scores of Male 

Female Students taught Biology using Discovery  

 

Sex N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Retention Male 48 32.8542 4.74897 .68546 

Mean difference     

Retention Female 40 29.8500 4.73693 .74897 

Mean difference  3.0042   

 

 Table 13 revealed that the means retention score is 32.8542 with standard deviation of 

4.7490. For female students the means retention score is 29.8500 with standard deviation of 

4.7369. The mean difference is 3.0042.  
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Hypothesis Four 

There is no significant difference between the means retention scores of males and females 

students taught Biology using Discovery Method.   

The result of this hypothesis was presented in Table 8. 

 

Table 8: ANCOVA test of male and female students  taught using 

Discovery Method  

Dependent Variable:   PostTest   

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Corrected 

Model 
102.822a 2 51.411 1.915 .154 

Intercept 8101.077 1 8101.077 301.739 .000 

Pre-Test .003 1 .003 .000 .992 

Sex 100.451 1 100.451 3.741 .056 

Error 2282.076 85 26.848   

Total 102825.000 88    

Corrected Total 2384.898 87    

a. R Squared = .043 (Adjusted R Squared = .021) 

 

  Table 8, reading on the row heading Sex, it revealed that Mean Square = 100.451, F = 

3.741, df = 1 and Sig. = .056= p. Since p > 0.05, the noted difference between male and female 

students taught using discovery method is not significant. So, the null hypothesis was not rejected 

with the conclusion that there is no significant difference between the male and female students 

taught Biology using Discovery Method. 

 

Summary Major of Findings 

The major findings of the study were that: 

i. Students taught using field trip have significantly higher retention in biology than the 

students taught using lecture method. 

ii. Students taught using discovery method have significantly higher retention in biology 

than the students taught using lecture method. 

iii. There no significant difference in retention scores of males and females students 

taught Biology using Field Trip method. 

iv. There no significant difference in retention scores of males and females students 

taught Biology using discovery method 
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Discussion of Findings 
According to the major findings it was revealed that students taught biology using field trip 

achieved significantly higher than those taught using lecture method. This finding is in agreement 

with Ezechi (2018) who said that field trip is an effective method of teaching since it helps students 

acquire useful knowledge while having fun and relaxation at the same time. Also Ajaja (2010) said 

that field trip experiences enhanced students’ understanding of process of science, improved 

students’ attitude towards biology and significantly influenced their biology achievement. 

Furthermore, Yau (2010) said that Government should make the use of field trip teaching strategy 

compulsory particularly in the teaching and learning of ecology concept at senior secondary school 

level. This result was so because students are able to see things practically and so that prepared 

their background knowledge for their schema and equipped learning of biology. 

  It was further revealed that students taught using discovery have higher achievement than 

those taught using lecture method. This finding is in agreement with Oghenevwede (2009) who 

the discovery method was superior and more effective than the inquiry method. Therefore science 

teachers should consistently make use of the discovery approach in teaching biology. Also Mirasi, 

Osodo, and Kibirige (2013) noted that mean achievement of students taught using Guided 

discovery method was higher than that of the Exposition-with-interaction method. Thus, the use 

of Guided discovery in teaching biology is recommended. This is so because with the lecture which 

is popular in our schools, teachers progress at teaching speed to cover the syllabus without caring 

for students’ individual differences and learning pace and abilities. So, no wonder that students the 

teaching. 

In addition it was also revealed that students taught using field trip have significantly higher 

retention in biology than the students taught using lecture method. This finding is in agreement 

with Wada (2010) who said that Field-trip teaching strategy enhanced retention, motivated 

students and it is gender friendly. Also Ajaja (2010) further said that field trip experiences enhanced 

students’ understanding of process of science, improved students’ attitude towards biology and 

significantly influenced their biology achievement as well as retention. This was so because field 

trip promoted and encouraged active engagement in learning, self‐motivation, discovery learning 

and learning by experience. 

 Furthermore, the findings also revealed that no significant difference in achievement scores 

of males and females students taught Biology using Field Trip Method.  This finding is in 

agreement with Wada (2010) who said that Field-trip is gender friendly. This is so because the 

method promoted and encouraged active engagement in learning, self‐motivation, discovery 

learning and learning by experience which both male and female students equally enjoy.  

In addition, the findings revealed that there no significant difference in achievement scores 

of males and female students taught Biology using Field Trip Method. This finding is in agreement 

with Enohuean (2015) who said that there is no significant difference in the mean achievement 

scores of male and female students taught biology concepts using instructional materials which is 

another innovative method. 

Finally, the findings that there no significant difference in retention scores of males and 

female students taught Biology using Field Trip method. This finding is in agreement with 

Enohuean (2015) who said that there is significant difference in the retention ability of male and 
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female students exposed to another innovative method as the use of instructional materials. This 

is so because both male and female students have equal feeling toward biology without stereotype. 

 

Conclusion 

Summary 

This study was conducted to determine the effect of discovery and field trip methods on students’ 

achievement and retention in Biology. To guide the study, four research questions were asked and 

four hypotheses formulated. 

For research design of the study, a quasi-experimental research design was used. A sample 

of 205 respondents was drawn through multi-stage sampling technique in five secondary schools 

that offer biology in Makurdi local government area of Benue state.  

Two instruments were used to collect data at pretest, posttest and post posttest (retention). 

The collected data for the study was analyzed. The research questions were answered using mean 

and standard deviation and ANCOVA to test the hypotheses. 

  The results showed that students exposed to the discovery and field trip achieved higher 

than students in the control group. It also revealed that the female and male students achieve 

equally in the experimental groups. Also, students’ retention was higher in the experimental groups. 

Conclusion 

The field trip and discovery methods enhance better performance due to its students’ involvement 

approach. The manner in which the students themselves were engaged in finding, exploring and 

experimenting has prepared them more readily for biology lessons. This approach made the 

students to follow the lessons execution with understanding. At the end, they were able to perform 

better have higher retention of what they learnt higher than those taught using lecture. So, it is 

concluded that the methods were innovative and resourceful. 

Based on the finding of the study the discovery and field trip methods enhance students’ 

achievement due to its creation of curiosity in the students by making them to be desirous to learn 

and know biology. This finding makes the researcher to conclude that the methods are elegant to 

students’ achievement, retention and gender friendly.  

The field trip and discovery methods were found to be groundbreaking and practical to 

both genders (boys and girls). That was why the imbalance in achievement of male and female 

students was minimized to the barest minimum. Therefore the researcher concluded that the 

methods were worthy to be adopted for equality of experience gain by every student irrespective 

of gender. 
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Recommendations  

Based on the findings of the study, the following recommendations were made: 

i. Biology teachers in schools should be encouraged to use field trip and discovery 

methods in teaching other concepts in biology. 

ii. Since field trip and discovery methods were found not to be gender discriminative, 

biology teachers in the schools should be encouraged to use them to enhance students’ 

achievement in biology concepts.  

iii. Teacher education institutions should be encouraged to include field trip and 

discovery methods in their biology method curriculum for training and retraining of 

biology teachers. 

iv. Text books writers should be encouraged to incorporate field trip and discovery 

approach in their writings. This will go a long way in making biology teacher to be 

more educated about the approach.  

v. Finally, the use of field trip and discovery methods was discovered to be time saving, 

teacher- goal achieving and resourceful. Therefore, professional bodies such as 

Science Teachers Association of Nigeria (STAN) and other stakeholders in biology 

education should propagate the use of field trip and discovery methods in teaching 

biology concepts through the organization of conferences, seminars and workshops. 
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Abstract 
The study investigate the mathematical dimensions of the shiva and uyerver children plays of the Tiv 
people of Akor Village in Guma Local Government Area of Benue State, Nigeria. Six research 
questions and were formulated to guide the study. The study employed a phenomenological 
research design to achieve the objectives of the study. The study population consists of the entire 
population of people living in Akor village of Guma Local Government Area of Benue State. The 
study used a sample of twelve (12) respondents which comprised male and female indigene of 
Akor village of Guma Local Government Area of Benue State. The data collected was analyzed 
using the narrative analysis. The results showed that traditional games influenced language skills 
development of basic education pupils when they can speak in sentences of five or more words 
about games, recite poems with increasing construction activity and name favourite games. 
Traditional game like shiva and uyerver influenced social skills development and mathematics of 
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pupils through their ability to tell stories, report experience, sing and dramatize and logically scale 
through the conditions of the game to emerge as winners. The study recommended that pupils 
should be encouraged to play with traditional games like shiva and uyerver in their environment since 
through their interaction with these games, they achieve all-round development more so academic 
excellence. Therefore teachers should find the need to conserve resources and not flood the school 
arena with wanton toys that may not have any cognitive relevance. 

Keywords: Ethnomathematics, Traditional Games, Shiva, Uyerver, Akor Guma, Mathematics 
Education, Tiv 

 

Introduction 
Mathematics is one subject that can prepare the students to face 21st century challenges. Learning 

and innovation skills to prepare students to face complex life and work environments in today’s 

world consist of creativity and innovation, critical thinking and problem solving, communication, 

and collaboration (Partnership for 21st century learning, 2007). In addition, mathematics learning 

process in elementary school is an important phase for children in understanding the concept of 

mathematics.  

 Mathematics is a science of magnitude and number as well as the science that sustains the 

daily practices of man. It is one core science subject that acts as pivot on which national 

development and wealth of any nation is created. Competency in mathematics learning is vital and 

indispensable to every individual's meaningful and productive life. Mathematics learning is very 

important in enhancement and sustainability of human existence because mathematics is all about 

finding solutions to human problems and physical challenges. All these are indications that 

mathematics is useful in domestic and business deals, scientific discoveries, technological 

breakthrough, problem-solving and decision making in different situations in life (Usman & 

Nwoye, 2010; Unodiaku, 2011; and National Council of Teachers of Mathematics, NCTM, 2013). 

It may be due to these vital usefulness of mathematics that Nigeria government made the study of 

mathematics compulsory at all level of basic education in Nigeria by National Policy on Education 

(2004) provision. 

 In the elementary education level, children are expected to build the foundations of 

mathematical concepts. The teacher should be able to design mathematics learning process based 

on the characteristic of elementary school students. According to Ollerton (2010), teaching is more 

than just finding ways to transfer the knowledge, teaching is about organizing learning so that 

students can be confident to try the new ideas, find the relationships and the opportunities to do 

the creative and analytical action, develop the generality, and take the initiative.  

 In Nigeria, it is not uncommon to hear many students at all levels of the Basic Education 

system commenting that they have always found mathematics a difficult subject to understand. 

Depending on the type of cultural background that one comes from, and how well one attaches 

to mathematics as a formal school subject, there will surely be a variety of responses to this 

comment given by different individuals. Some would ignore it, probably regarding it as one of the 

day to day complaints about the experiences children go through. However, for those who 

seriously call themselves mathematics educators, such a comment constitutes a challenge to their 

professional competence (Matang, 2002). 
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 Recent trend in teaching and learning of mathematics worldwide demands conceptual 

change approach as against the traditional didactic method, which promotes rote learning of 

mathematics. Educational reforms in mathematics teaching at both pre-secondary and secondary 

school levels in Nigeria follows from philosophers in science like Robert Sternberg (2013) who 

advocated for replacement of traditional cumulative view of scientific knowledge with an 

experiential change view such as the use of ethno-mathematics (Sternberg, 2013). 

 NCTM (2013) defined ethnomathematics as the study of the relationship between 

mathematics and culture or the mathematics which is practiced among identifiable cultural groups. 

It is the investigation of the traditions, practices and mathematical concepts of subordinated social 

groups. Ethno-mathematics is the study of mathematics which takes into consideration the culture 

in which mathematics is embedded. Mathematical concepts and ideas found in the Shiva and 

Uyerver children play of the Tiv people of Akor village in Guma Local Government Area of Benue 

State, Nigeria are more prominent in their occupations and crafts, particularly in their social 

activities, mode of measurements and counting system. It is the mathematics concepts and ideas 

embedded in these cultural games of the people that this study intends to investigate along with 

its mathematical dimension and influence on mathematics teaching and learning at the Basic 

Education level in Guma Local Government Area of Benue State. 

 The mathematical dimension of this game will be imperative and this can be used both to 

increase the social awareness of students and offer alternative methods of approaching 

conventional teaching and learning of mathematics in schools (Gerdes, 2001); and the best of 

alternative approaches should come or be given through practical activities using concrete 

materials (NCTM, 2013), such as ethno-mathematics materials.  

 The Shiva game of the Tiv people of Akor village in Guma Local Government Area of 

Benue State take the form of the popular chess game with slight differences. Unlike the chess, 

the game is played on the ground using dried sticks which represents the piece. The pieces are six 

(6) in numbers and are often arranged in similar pattern on both sides. Unlike the chess game, the 

shiva has two major characters, the rooks and the queen with the queen carrying its distinctive 

colour code. The rooks are what the regular player usually referred to as "azinga" while the queen 

are considered as the most powerful of them all and is called "tor-azinga". Azinga always move 

forward and diagonal while the 'tor-azinga'' with a distinctive matching colour can move forward, 

diagonal and backward. The 'azinga' cannot jump over other azinga, whereas the 'tor-azinga can 

jump over other piece. It can even move to take the place of an opponent azinga which is then 

captured. The 'tor-azinga' occasionally placed in positions where they can capture the opponent's 

azinga (by landing on their square and then replacing them), defend their own piece in case of 

capture, or control important squares in the game. 

The tor-azinga can move in any one straight direction; forward, backward, sideways, or 

diagonally as far as possible as long as she does not move through any of her own team.  And, like 

the azinga, if the tor-azinga captures an opponent's azinga her move is over. Another unique feature 

of the azinga is that they only move forward and diagonal but never backward. The most basic way 

to evaluate one's position is to count the total value of 'azingas' on both sides. The point values 

used in shiva are usually in one point for the azinga while the 'tor-azinga' makes two points at each 

strike. In shiva game, the first mover is always determined by a toss of a coin. The game winner is 

often determine as the player with the highest points. There are several ways to end a game of 
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shiva: it is either by checkmate, with a draw, by resignation or by forfeit on time. The shiva game of 

the Tiv people of Akor village in Guma Local Government Area of Benue State develops counting 

and knowledge of multiples of chosen numbers.  

 In the teaching of mathematics, this problems belongs to the recreational mathematics. 

The most known problems of this kind are connected to graph theory and combinatorics. The 

application of this game in the teaching of Mathematics occur when students a given the chance 

to practice solving basic Mathematics problems like in geometrical calculations as earlier 

mentioned. This also gives teachers the opportunity to observe the students’ performance in 

mental calculations, helping to determine areas where students may be having difficulties. In 

mathematics, graph theory is the study of graphs, which are mathematical structures used to model 

pair-wise relations between objects. A graph in this context is made up of vertices (also called 

nodes or point) which are connected by edges (also called links or lines). A distinction is made 

between undirected graphs, where edges link two vertices symmetrically, and directed graphs, 

where edges link two vertices asymmetrically.  The game of shiva has many other mathematical 

applications such as the concepts of problem solving and logic. It is a game of strategy that 

develops memory and concentration.  It involves a lot of problem solving skills because your mind 

must constantly be scanning the board and piecing together possible solutions. 

 On the other hand, the uyerver game of the Tiv people of Akor village in Guma Local 

Government Area of Benue State looks like the popular hide-and-seek game of children, game in 

which one player closes his or her eyes for a brief period (often counting to 100) while the other 

players hide. The term 'uyerver' literally mean run and hide. The game is best played by ten to 20 

number of children. The seeker then opens his eyes and tries to find the hiders; the first person 

found is the next seeker, and the last is the winner of the round. In one of many forms of the 

game, the hiders try to run back to “home base” while the seeker is away looking for them; if all 

of the hiders return safely, the seeker repeats as seeker in the next round. The seeker is usually 

required to count to either 50 or 100 while the others go and hide. The play instrument is the 

children themselves of the age of four years upwards. The uyerver game can be played indoor or 

outdoor 

 The uyerver game is played differently in various regions; sometimes the seeker may be 

helped by those he finds. Alternatively, only one child hides and is sought by all the rest, as in 

sardines, where the hider is joined by seekers surreptitiously as they find him (the name of the 

game coming from the crowded condition of the hiding place). Hide-and-seek appears to be 

equivalent to the game apodidraskinda, described by the 2nd-century Greek writer Julius Pollux. In 

modern Greece hide-and-seek is called kryfto (Encyclopaedia Britannica, 2014). 

 The game is played throughout the world. In Spain the game is called elescondite, in France 

jeudecache-cache, in Israel machboim, in South Korea sumbaggoggil, and, in Romania de-av-atiascunselea. 

Hide-and-seek is known throughout South and Central America under such names as tuja (Bolivia), 

escondidas (Ecuador and Chile), and cucumbè (Honduras and El Salvador).  

 Similarly, there are many variants on the uyerver game. For instance, the Igbo children in 

Nigeria play oro, a combination of hide-and-seek and tag in which the seeker stands in the centre 

of a large circle that has been drawn in the sand and tells other players to hide. The seeker then 

steps out of the circle, finds, and then chases the other children, who must run into the circle to 
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be safe. The child touched before reaching the circle must be the next seeker. The uyerver game 

create anticipation and creative thinking and using these to help solve mathematical problems. It 

helps develops ability to identify numbers and follow instructions carefully. The concept of this 

game helps to develop ability to trace numbers and direction of line either diagonal, horizontal or 

vertical.  

Considering the mathematical significance of these children plays, this study seek to 

explore their mathematical dimensions along with their potential to improve the teaching and 

learning of mathematics in Basic Education. The study also inquires into the cultural experience 

of the Tiv People of Akor village of Guma Local Government Area of Benue State, Nigeria with 

the shiva and uyerver indigenous games. 

Statement of the problem 
Students, parents, educators, government and all stakeholders are worried by persistent poor 

achievement of students in mathematics. Evidence shows that this condition is deplorably high, 

to the point that Nigeria students start competing for the last position instead of first in 

mathematics in Senior School Certificate Examination among the eleven English-speaking West 

African Countries. Also there is evidence to lend support to the fact that this poor achievement 

and retention is as a result of non-utilization of appropriate teaching approaches in the subject. 

One wonders why all the methods used so far are not capable of reversing this ugly trend. It is 

however noted in previous researches that the use of games and cultural approach mostly referred 

to as ethno-mathematics has not been adequately tried out in Nigeria, particularly with the view to 

see if it could reverse this poor achievement.  

 In addition to the view of change in mathematics students’ academic performance, the 

incorporation of the mathematical dimension of cultural practices, games and activities of different 

tribes may henceforth be implemented in the school curriculum by curriculum planners for 

teaching and learning. There are also conflicting believes whether Basic school mathematics 

teachers have the necessary competencies in designing and using mathematical dimensions of 

indigenous games in the teaching of mathematics at the Basic Education. Therefore, the problem 

of this study is to provide empirical evidence of the mathematical dimension of the shiva and uyerver 

of the Tiv people of Akor village in Guma Local Government Area of Benue State, Nigeria as well 

as investigate the potential of the game to improve the academic performance of mathematics 

students in Basic schools in the study area.  

Literature Review 

Vygostsky’s Socio-Cultural Cognitive Theory (Vygotstsky 1986) 

Lev Vygotsky, a Russian psychologist, developed a theory of cognitive development known as the 

Socio-cultural theory of cognitive development in the early twentieth century. The main assertion 

of the Vygotsky theory is that the cognitive development of children is advanced through social 

interaction with other people, particularly those who are more skilled. In other words, Vygotsky 

believed that social learning comes before cognitive development, and that children construct 

knowledge actively. 

 Vygotsky is most recognized for his concept of Zone of Proximal Development (ZPD) 

pertaining to the learning process of children. According to the Vygotsky theory, children who are 
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in the zone of proximal development for a particular task can almost perform the task 

independently, but not quite there yet. They need some help in order to perform the task 

successfully. 

For example, a five-year-old child knows how to ride a tricycle. However, she can’t ride a 

bicycle (with two wheels) without his grandfather holding onto the back of her bike. With his 

grandfather’s help, this little girl learns to balance her bike. With some more practice, she can ride 

the bike on her own. As children are given instructions or shown how to perform certain tasks, 

they organize the new information received in their existing mental schemas. They use this 

information as guides on how to perform these tasks and eventually learn to perform them 

independently According to Vygotsky’s theory of cognitive development, children learn through 

social interaction that include collaborative and cooperative dialogue with someone who is more 

skilled in tasks they’re trying to learn. Vygotsky called these people with higher skill level the More 

Knowledgeable Other (MKO). They could be teachers, parents, tutors and even peers. 

 Vygotsky’s theory is a social-cultural cognitive theory that emphasizes how culture and 

social interaction guide cognitive development as inseparable from social and cultural activities. 

He views knowledge in this theory as being constructed through interaction with other people and 

objects in the culture such as play objects and books. Vygostsky’s theory is significant to 

ethnomathematical intervention because it focuses on the process in which a person’s attitude and 

behaviors change to conform with those regarding his environment. In this respect, the indigenous 

games of the Tiv people of Akor village emanates directly from their social and cultural 

environments. Through this approach, researchers are able to examine how the different systems 

(e.g., microsystem, mesosystem, exosystem, and macrosystem) affect development (Berenbaum, et 

al., 2008). The microsystem refers to the relationship between the individual and the settings in 

which the individual interacts (e.g., home, school, work, place of worship, game, toys etc.). The 

mesosystem is the intermingling of the settings in which individuals participate. 

Intrinsic and Extrinsic Motivation Theory (Wlodkowski, 2011) 

Beck (2008) maintains that with regard to influence of game on motivation to learn, one can 

distinguish between intrinsic and extrinsic motivation. Intrinsic motivation theory is an internal 

energy called forth by circumstances that connect with that which is culturally significant to the 

person. It relates to those things that are near and dear to people because of values, beliefs or 

circumstances. Wlodkowski (2011) postulates that some students is dominated by extrinsic factors 

or external rewards which tend to keep learners more dependent on the instructor and in need of 

further help. He further states that game based motivation is important for education for the 

following reasons:  

i. A motivated learner will surpass an unmotivated learner in performance and 

outcomes.  

ii. Basically, when there is no motivation to learn, there is no learning.  

iii. Instruction with motivated learners can be joyful and exciting.  

iv. Learners who leave an educational environment feeling motivated are  more likely to 

have a future interest in what they learned and are  more likely to use what they have 

learned.  

v. One of the most commonly measured indicators of the impact of games is persistence, 

and when this exists, people work longer and with more intensity.  
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In this games of shiva and uyerver, the nature and pattern of the play promote and motivate 

players to stay tuned and persistent in ensuring he or she win the game at the end. Shiva game and 

uyerver game has one similar motivation strategies as seen when players calculate logically the 

approach that best promote him/her winning the game. This scenario promote motivation among 

the entire participants of the game. 

Ethnomathematics 

Ethnomathematics was originally developed as a means to express mathematics that were practiced 

outside the perimeter of scholarly settings: the mathematics found in primitive culture. As studies 

in the area expanded as it relates to education, culture, and politics, evolving ideas produced a 

broader view of ethnomathematics. Hence, there is no simple definition of the term, but collective 

perspectives from many writers on the subject provide an adequate understanding of its scope and 

purpose (Weldeana, 2016).  

 Generally speaking, ethnomathematics expresses the relationship between mathematics 

and culture (D’Ambrosio, 2001). Culture transcends boundaries and includes “arts, history, 

languages, literature, medicine, music, philosophy, religion, and science” (D’Ambrosio & 

D’Ambrosio, 2013). Ethnomathematics, therefore acknowledge mathematical practices within 

these expressions of culture, which collectively and uniquely form cultural groups such as “urban 

or rural communities, working groups, professional grade, students in groups, indigenous peoples, 

and other specific groups” (Haryanto et al., 2017). 

 Although we live in a society that is dominated by math-based technology, most people 

typically only think about ‘school math’ when they think about mathematics. Quite early in their 

schooling, most students learn to hate math or believe that they cannot “do” math, as it is defined 

by the traditional academic approach (Mukhopadhay, Greer & Roth, 2012). In fact, Wolfram 

(2010) suggests that the future technology-based math should probably not even be called “math” 

due to its negative connotations and the potential changes to the curricula and pedagogy. Instead 

of instilling fear and loathing, mathematics education should foster a greater understanding of how 

mathematics is applied in our increasingly technologically driven world. School math needs to 

expand its parameters and become more inclusive of the mathematics found in the world that the 

students inhabit. One way to do this is to include aspects of ethnomathematics, culturally-based 

mathematics, in order to help students develop a greater interest in mathematics. As their interest 

in mathematics grows, students will be in a better position to see that mathematics extends beyond 

the classroom, that it has real importance in the ‘real’ world. 

 As Presmeg (2000) points out, there are a number of critical questions that arise from the 

initial question of what exactly is ethnomathematics? Is it solely the mathematical ideas from 

traditional societies? In essence, ethnomathematics shifts mathematics from strictly the domain of 

schools and universities, and places it within the world of people, their cultures, and everyday 

activities (Pais, 2010).  

The Akor People in Guma Local Government Area of Benue State, Nigeria 

The history of the Tiv people of Akor village cannot be traced back as they were in existence for 

decades before Benue State was created. The market, Akor, as the name implies is named, managed 

and controlled by Mbakyabe clan of Nzorov Council Ward in Guma Local Government Area of 

Benue State, Nigeria. Mbakyose Tiv people of Akor village are bordered in the north by Nasarawa 
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State from where they settled in the river bank of the River Benue; to the west by Makurdi Local 

Government Area of Benue State to the East by Gboko Local Government Area of Benue State 

and to the south by Buruku Local Government Area of Benue State. 

Part of the river Katsina-Ala also passes through the village giving them the enablement 

to be involved in fishing, hunting and farming of soybeans, rice, yam and cassava as their major 

occupation. 

The Akor (Mbakyase) Tiv People observed traditional festivals such as the new yam 

festival. The people of Akor village live a simple lifestyle and are mostly found in small round hut 

made of blocks with thatch roofs. Their children are often found in community schools and 

government schools during the early hours of the day while they often go the farm in the afternoon 

and will often return in the late evening. In Akor village, children often stay around their homes 

playing games whenever they are neither in school nor in the farm. 

The Uyerver game 

It is believed that the game of uyerver (hide and seek) first originated from a Greek game called 

"apodidraskinda." It was described for the first time by the second century Greek writer Julius 

Pollux. While it is impossible to determine its exact origin, the game of apodidraskinda is the 

earliest known example of hide-and-seek. The game was first played in Yoruba land in Nigeria 

where it is popularly called "Boju Boju". The game was later introduced to other parts of the 

country during trade transactions between the western and eastern Nigeria. It was later introduced 

to North Central Nigeria where Benue State is located due to similar agricultural activities and 

trade. Unlike the name given to 'boju boju' it is called 'uyerver' game literally meaning “have you 

hiden”. It is played exactly as it is today in our society, with one player closing his or her eyes and 

counting while the other players hide. Then the first player tries to find the other players before 

they can make it back to home base.  

 There are few rules other than the basic point of the game, which singles out a seeker, 

while the other players find hiding spots. The seeker counts aloud to a number previously agreed 

upon by all players so they know how much time they have to hide. This in turn allows them to 

venture to an appropriate distance and situate themselves before the seeker finishes counting. For 

example, if playing in a house the seeker may count to 40 or 50 while in a smaller space the seeker 

may count to 20. The usual speech goes like this: “One, two, three, …, twenty. Ready or not, here 

I come!” It is very important to tradition that the seeker say “Here I come” to let the other players 

know their time is up. 

 Uyerver game is a long favoured game as it requires nothing but the players. It takes shorter 

time in setting up the game, and it makes use of several skills such as ability to count, ability to 

keep silence, and the ability to observe and finding a target. It allows the seeker to tune into their 

senses to aid them in finding the concealed players, while the concealed players are able to practice 

remaining calm and silent in what could arguably be described as high-stress situations. 

 The player found last wins the game and becomes the seeker for the next round. This game 

is also favoured as it gives everyone an equal chance at winning and playing different roles in the 

game. Sometimes there is a home base, where the seeker will have counted. If the seeker has not 

found the players in a certain amount of time, then the hiding players may run to home base before 
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the seeker catches them, and this renders them safe. If a player is tagged while running to home 

base, they become the next seeker.  

 Society traces this game all the way back to 200 years Before Common Era (200 B.C.). One 

can feasibly argue the game of uyerver is as old as survival itself.  

 

 

 

 

 

 

 

 

 

 

Figure 1: The Uyerver game 

 

The Shiva game 

The origin of the shiva dates back almost 1500 years in the form of chess game. The game originated 

in northern India in the 6th century AD and spread to Persia. When the Arabs conquered Persia, 

shiva game was taken up by the Muslim world and subsequently, through the Moorish conquest of 

Spain, spread to Southern Europe and to West African through the time of Dan fodio 

(Encyclopedia Britannica, 2002). 

 

 

 

 

 

 

 

 

Figure 2 Shiva game 
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 The game was taken up by the Muslim world after the Islamic conquest of Persia, with the 

pieces largely retaining their Persian names; in Arabic "māt" or "māta" means "died", "is dead". 

In Arabic, the game became Shatranj. In all other languages, the name of the game is derived either 

from shatranj or from shah. Changes later occurred in the names of the pieces. Table 1 below 

provides a glimpse of the changes in the names and character of shiva pieces, as they passed from 

one culture to another, from India through Persia to Europe. Changes later occurred in the names 

of pieces happened over several centuries after the game arrived in Europe and Nigeria. The Igbo 

people of Nigeria calls it 'oro' while the Tiv calls it the shiva (Gareth, 2000). After embracing the 

game, its pattern of play was changed by the early ancestors of the Tiv people. Some aspect of this 

changes were in the platform in which this game was played, that is instead of playing the game of 

shiva using the board, it is played by the Tiv people using the ground with dried sticks with some 

having special colour codes usually representing the tor-azinga.  

 

Table 1: Names of shiva related games in different languages  

Sanskrit Persian Arabic English Spanish French Italian Tiv 

Raja (King) Shah Shah King Rey Roi Re Tor  

Mantri (Minister) Vazir/Vizir Wazir/Firzān Queen Reina Reine Regina Torkwase 

Hasty/Gajah 

(elephant) 

Pil Al-Fil Bishop Alfil Fou Alfiere Orhemen 

Ashva (horse) Asp Fars/Hisan Knight Caballo Cavalier Cavallo Jaki 

Ratha (chariot) Rukh Rukh Rook Torre Tour Torre Anyoon 

Padati 

(footsoldier) 

Piadeh Baidaq Pawn Peón Pion Pedone An-ye 
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Mathematical dimension of shiva game 

Many studies have analyzed the relationship between general intelligence and abilities of the shiva 

game and other chess-like game. In particular, some of them have investigated the correlation 

between these two variables suggesting that the players’ population (both adults and children) is 

more intelligent than the general one (Frydman & Lynn, 1992). This evidence, however, does not 

necessarily lead to the conclusion that the game improves intelligence because the direction of the 

causality is uncertain (Gobet & Campitelli, 2002). In fact, there are several possible alternative 

explanations for that: A high IQ could be the cause of a high (shiva) ability (and not vice versa); in 

other words, an intelligent individual achieves a high ability just because the game requires a high 

degree of intelligence, but it does not increase it; or, alternatively, high-IQ people could be “selected 

by the game” much more easily than others: Subjects playing shiva can find out that they are good at 

the game, so they are encouraged to continue to play it (Gobet & Campitelli, 2006). Beyond the 

question of direction of causality, the more general problem of the transfer of skills must be held 

in consideration.  

 The work of Thorndike and Woodworth (1901) states that the transfer of cognitive 

abilities, from a domain to another one, occurs only when the domains share common elements. 

This implies that the transfer of skills is quite rare and limited to the extent that there is an overlap 

between the domains. Some studies have shown that this applies to the game of chess too. More 

recently, Unterrainer, Kaller, Leonhart, and Rahm (2003) have found that chess players’ planning 

abilities did not transfer to the Tower of London, a test assessing executive function and planning 

skills (Unterrainer et al., 2011); in Waters, Gobet, and Leyden (2002), Chess players’ perceptual 

skills did not transfer to visual memory of shapes; and finally, chess abilities did not correlate with 

performance in a beauty contest experiment (Bühren, Frank & Nage 2012). All these studies have 

suggested that transfer is, at best, improbable, and that chess players’ special abilities are context-

dependent. Given that the more specific a skill is, the less that skill is transferable to another 

domain; nevertheless, it is reasonable to suppose that a game requiring attention, logical thinking, 

planning, and calculation abilities would be able to improve at least some of the aforementioned 

abilities, which are linked to the problem-solving competence and, overall, to general intelligence, 

at the beginning of their development.  

 Related studies of (Barrett & Fish, 2011; Hong & Bart, 2007; Kazemi, Yektayar, & Moham, 

2012; Scholz and Leferre, 2008; Trinchero, 2012) have found that children attending shiva games 

or shiva related games show significant improvements in mathematical abilities. This is even true 

for low-IQ subjects Scholz et al. (2008) found that children with an IQ ranging from 70 and 85, 

attending 1 hr per week of chess instead of 1 hr of mathematics, performed significantly better in 

addition and counting than children who did not participate in chess; Hong and Bart (2007) found 

a correlation between chess ability and non-verbal intelligence in students at risk of academic 

failure, suggesting that chess ability can be a predictor of improvement in cognitive abilities; Barrett 

and Fish (2011) tested 31 students, receiving special education services, divided in 2 groups: One 

had shiva lesson once a week instead of a lesson of mathematics, whereas the other one had two 

lessons per week of mathematics, but no shiva.  

 This study showed that then shiva group improvements in “number, operations and 

quantitative reasoning” and in “probability and statistics” were significantly higher than those 

obtained by the other group who did not attend any shiva activity. Similar results have also been 
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found in pupils with normal IQ and without specific disabilities (Kazemi et al., 2012; Liptrap, 1998; 

Trinchero, 2012a, 2012b). In all these studies, positive effects of shiva appeared after at least 25/30-

hr courses. Studies of Trinchero (2012b) and Kazemi et al. (2012), which investigated the effects 

of a chess course on children’s (third graders in Trinchero, 2012b, fifth, eighth, ninth graders in 

Kazemi et al. 2012) mathematical problem-solving ability, deserve a particular attention. Both of 

these studies have found a significant improvement in problem-solving scores in shiva-trained 

children compared with children who have not performed any shiva-related activity.  

 These results suggest that shiva could increase not only basic mathematical abilities (as 

calculation or addition) but also competences, such as mathematical problem-solving abilities. 

Starting from these data, the aim of the present study was to verify whether a blended strategy 

(Trinchero, 2013) consisting in a 10- to 15-hrshivacourse supported by a computer-assisted training 

(CAT) is able to improve mathematical problem solving ability in children in a shorter time 

compared with other previous studies. Assuming that at least some shiva abilities can be transferred 

from shiva to the mathematical problem-solving domain, our hypothesis is that the shiva trained 

children group will show a significantly higher improvement in mathematical problem-solving 

skills compared with children who did not receive any shiva training, and among the subjects who 

received shiva training, those who used the CAT more will show a higher improvement. 

 Chess affects both sides of the brain and improves mathematical abilities. Logic games like 

shiva are a challenge to the brain and stimulate dendrite growth by sending signals from the 

neuronal brain cells. Dendrites are an integral part of the neuron, and with more dendrites the 

nervous system improves and thus influences brain development "Knowing shiva rules, basic 

principles, and to have knowledge of some shiva opening is within easy-to reach educational goals, 

accessible to almost all students. 

 To point out the benefits that shiva can yield during the educational process, it is necessary 

to take into account experiences collected at several levels. Psychological research has provided a 

deeper insight into the thought processes that take place in the mind of an individual during shiva 

games. At the empirical level, psychological researches were carried out where shiva players were 

used as means to examine the cognitive process in creative task solving. Exploring the ability of 

chess players to play without looking at the table, he concluded that they were using imagination, 

experience and memory.  

 The benefits of shiva for children are enormous, it is a fact. Shiva makes kids smarter. 

Through learning shiva, children develop or sharpen the following skills:  

i. Focusing: Children are taught the benefits of observing carefully and concentrating. 

If they do not pay attention to what is happening, they can’t respond to it, no matter 

how smart they are.  

ii. Visualizing: Children are prompted to imagine a sequence of action before it 

happens. We actually strengthen the ability to visualize by training them to shift the 

pieces in their mind, first one, then several moves ahead.  

iii. Thinking Ahead: Children are taught to think first, then act. Teachers should teach 

them to ask themselves “If I do this, what might happen then, and how can I 

respond?” Over time, chess helps develop patience and thoughtfulness. 
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iv. Weighing Options: Children are taught that they do not have to do the first thing 

that pops into their mind. They learn to identify alternatives and consider the pros and 

cons of various actions.  

v. Analyzing Concretely: Children learn to evaluate the results of specific actions and 

sequences. Does this sequence help me or hurt me? Decisions are better when guided 

by logic, rather than impulse.  

vi. Thinking Abstractly: Children are taught to step back periodically from details and 

consider the bigger picture. They also learn to take patterns used in one context and 

apply them to different, but related situations.  

vii. Planning: Children are taught to develop longer range goals and take steps toward 

bringing them about. They are also taught of the need to reevaluate their plans as new 

developments change the situation.  

viii. Juggling Multiple Considerations Simultaneously: Children are encouraged not 

to become overly absorbed in any one consideration, but to try to weigh various 

factors all at once. 

There are other benefits as well are:  

i. Mathematics Development 

ii. Adding and Subtracting 

iii. Division 

iv. Multiplication 

v. Introducing numbers 

vi. Counting 

vii. Categorizing Algebraic Concepts and Pre-Concepts 

viii. Spatial Orientation/Directions 

ix. Graph Reading & Coordinates Pre-Reading & Writing Skills 

x. Shape recognition  

xi. Fine motor skills/hand-eye coordination 

xii. Word and sound recognition (Listening exercises) 

xiii. Visual memory Life Skills Development 

xiv. Creativity 

xv. Colour and Pattern recognition  

xvi. Steriognostic development 

xvii. Planning & Strategic thinking 

xviii. Reasoning & Problem solving 

xix. Comprehension 

 

Empirical Studies 

In a study Giovanni, Alessandra and Gabriella (2015) explored Mathematical Problem-Solving 

Abilities associated with chess game played by young pupils. Five hundred sixty students were 

divided into two groups, experimental (which had chess course and on-line training) and control 

(which had normal school activities), and tested on their mathematical and chess abilities. The 

study was conducted on a total of 31 classes (third, fourth, and fifth grades) from 8 different 

schools of Northern Italy. The classes were randomly assigned to two groups, including 17 classes 
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in the experimental group and 14 in the control group. The experimental group included 5 fifth-

grade classes, 10fourth-grade classes, and 2 third-grade classes for a total of309 students (169 males 

and 140 females). One hundred ninety-three children included in this group declared to be able to 

play chess before the beginning of the study. The control group included 6 fifth-grade classes, 3 

fourth-grade classes, and 5 third-grade classes for a total of 251 participants(116 males and 135 

females).Results show a strong correlation between chess and math scores, and a higher 

improvement in math in the experimental group compared with the control group. These results 

foster the hypothesis that even a short-time practice of chess in children can be a useful tool to 

enhance their mathematical abilities. The present study is similar to this study because it seek to 

explore the mathematical dimensions of the shiva game of the Tiv people of Akor village in Guma 

Local Government Area of Benue State.  The shiva game is a local form of the chess game 

investigated by Giovanni et al. (2015). However, the resent work is only an ethonomathematical 

exploration using qualitative methods only. 

 Unodiaku (2013) conducted a study to the effect of Ethno-mathematics Teaching 

Materials on Students’ Achievement in Mathematics in Enugu State. The study was conducted to 

ascertain the effect of ethno-mathematics teaching materials on students’ achievement in 

mathematics. The sample for the study was 156 Senior Secondary Schools two (SSS 2) students, 

which were randomly selected from 16 Senior Secondary Schools in Igbo-Etiti Local Government 

Area of Enugu State through multi-stage sampling technique. The instrument used for the study 

was ethno-mathematics achievement test (ETHNOMAT). The data obtained with the instrument 

were analysed using mean and Analysis of covariance (ANCOVA). Mean was used to answer the 

research questions posed, while ANCOVA statistic was employed in testing the null hypothesis at 

0.05 significant level. Findings of the study showed that the ethno-mathematic achievement test 

was effective in enhancing students’ achievement in measurement on with particular reference to 

volumes of cylinder and hemisphere. It was recommended among others that ethno-mathematics 

teaching materials should be incorporated in the Senior Secondary School mathematics curriculum 

as technique to be used by teachers in teaching the concepts of volumes of cylinders and 

hemispheres. More so, workshops/Seminars should be organized by professional bodies such as 

Science Teachers Association of Nigeria (STAN), Mathematical Association of Nigeria (MAN), 

among other bodies, to popularize and sensitize mathematics teachers on the use of ethno-

mathematics teaching materials as approach in teaching students the concepts of volumes of 

cylinders and hemispheres. This study differs from the present study because on like this study 

that considered the general impact of ethno-mathematics on the academic achievement of 

secondary school students, the current study seek to investigate mathematical dimension of shiva 

game and the uyerver game of the Tiv people of Akor village in Guma Local Government Area of 

Benue State. Also, instead of deploying the quasi-experimental design deployed by Unodiaku (203), 

the present work employs qualitative techniques and design. 

Kurumeh, Onah, and Mohammed (2012) carried out a study on the effect of the 

ethnomathematics teaching approach on Junior Secondary three (JS3) students’ retention in 

statistics. It is also aimed at determining whether any of the sexes (male and female) would retain 

statistics concepts more than the other from the teaching. The study was carried out in Obi and 

Oju education areas of zone C in Benue state of Nigeria using a sample size of 248 junior secondary 

three (JS3) students. The study employed Quasi- experimental design of non-equivalent but 

culturally homogenous group. Intact classes were used for both the experimental and control 
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groups. The experimental group was taught using the ethnomathematics approach while control 

group was taught using conventional approach. Two research questions and two research 

hypotheses were formulated to guide this study. Statistics Retention Test (SRT) instrument with 

the reliability coefficient of 0.80 was used as pre, post and retention tests though reshuffled each 

time for data collection. Mean and Standard deviation were used to answer the research questions 

while an ANCOVA was used to test the null hypotheses at a 0.05 level of significance. The results 

revealed among others that the ethnomathematics teaching approach was more effective in 

facilitating and improving students’ retention in statistics than the conventional approach. The 

ethnomathematics teaching approach did not significantly differentiate between the sexes (male 

and female) retention scores in statistics. These findings have implications for all Mathematics 

teachers and stakeholders in mathematics education. Based on the findings, it was recommended 

among others that the ethnomathematics teaching approach be adopted in schools particularly in 

our junior secondary school education, while teaching statistics since it has proved to be a viable 

option in promoting meaningful learning and affected students’ retention rate positively. Again, 

the ministry of education and professional bodies such as Mathematical Association of Nigeria 

(MAN) and Science Teachers Association of Nigeria (STAN) should be involved in promoting 

this method through conferences, seminars and workshops so as to expose to teachers an ethno 

method in teaching mathematics. The work of Kuumeh et al. (2012) differs from the current study 

because it does not explore a particular game unlike the current study that seek to explore the 

mathematical dimension of uyever and shiva game of the Akor people. It also differs from the current 

study because its approach is quasi-experimental unlike the present study that was deeply 

qualitative. 

Research Questions 
The following research questions guided the study: 

i. What are the rules of Shiva game of the Tiv people of Akor village in Guma Local 

Government Area of Benue State, Nigeria? 

ii. What are the rules of Uyerver game of the Tiv people in Akor village in Guma Local 

Government Area of Benue State, Nigeria? 

iii. What are the mathematical dimensions of shiva game of the Tiv people in Akor village 

in Guma Local Government Area of Benue State, Nigeria? 

iv. What are the mathematical dimensions of uyerver of the Tiv people in Akor village in 

Guma Local Government Area of Benue State? 

v. What is the original experience of the Tiv people of Guma Local Government Area 

of Benue State, Nigeria with the shiva children play? 

vi. What is the original experience of the Tiv people of Guma Local Government Area 

of Benue State, Nigeria, with the uyerver game? 

 

Methodology 
The present study is an exploratory, descriptive and contextual qualitative study. The researcher 

employed a phenomenological research design and methodology to achieve the objectives of this 

study. Qualitative research refers to inductive, holistic, subjective and process-oriented methods 

used to understand, interpret, describe and develop theory on a phenomenon or a setting and is a 
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systematic, subjective approach used to describe life experiences and give them meaning (Morse 

& Field 1996). 

The Study Area is Guma Local Government Area of Benue State. Gum Local Government 

is one of the twenty three (23) Local Government Areas in Benue State. Guma LGA is bordered 

in the north by Nasarawa State in the north, Makurdi LGA in the west, Logo LGA in the east and 

Gboko and Buruku LGAs in the south. Part of the River Katsina-Ala also passes through the 

LGA. These major rivers make the LGA a marshy one, suitable for the cultivation of rice, cassava, 

sesame and soy beans (Dada, 2006). The headquarters of Guma LGA are built in the town of 

Gbajimba, on the northern bank of River Benue (Dada, 2006). The population of the LGA at the 

2006 Census was 194,164(Federal Government of Nigeria, 2009). 

Traditionally, the major clans who are indigenes to Guma LGA are the Isherev, Utyondo 

and Nongov. Politically, Guma LGA is divided into ten council wards namely Abinsi, Kaambe, 

Mbabai, Mbagwen, Mbagwen, Mbawa, Mbayev/Yandev, Nyiev, Nzorov, Saghev, and Uvir. 

Guma LGA is blessed with a lot of mineral deposits including barites, common salt, kaolin 

and clay. Unfortunately, all these remain untapped. Along with Makurdi, Guma LGA forms the 

Guma/Makurdi Federal Constituency in the House of Representatives. It also has the Guma State 

Constituency seat in the Benue State House of Assembly. 

The population of the study consists of the entire population of people living in Akor 

village of Guma Local Government Area of Benue State.  

The study used a sample of twelve (12) respondents which comprises of both the male and 

female indigene of Akor village of Guma Local Government Area of Benue State. The category 

of participants involve both the young and the old who will volunteer to participate in the study. 

The respondents were selected based on their wealth of experience and knowledge about the 

games of uyerver and shiva respectively. The volunteers were also grouped into players, observers 

and referees for the both games. Each game is usually played by two participants per time with the 

observation of referees while others including the researcher speculate. 

The researchers used different instruments to collect data namely a semi-structured rubric 

and a photographic/video recorder were used in obtaining data for the study. The semi-structured 

interview consist a number of planned questions. However, the researcher ensured that the 

wording and order of the questions in the course of the interview captures the interest of the 

respondents. The use of this method (in-depth interview) was to ensure that the entire procedures 

are made casual in order to make the respondents scared and reluctant during the interview session. 

The researcher was able to collect complete information with a higher proportion of opinion based 

information with the help of the interview. The questions were more focused on the lived 

experience of the Akor people in playing the games of uyerver and shiva. Photographic/video 

recorder was used to ensure that pictures and video coverage of the games and interview process 

were taken throughout the process. 

The instrument for this study was designed by the researcher and subjected to face and 

content validation. A face and content validation was done by a mathematics education expert 

after which it was approved to be used for the study. Face and content validation is to ensure that 

the instrument measures exactly what it purported to measure. 
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The researcher visited the homes of the respondents and at some point met some 

participants in open places to administer the interview. Semi-structured rubric interview and 

photographic/video recorder were the two instruments used in obtaining data. The 

photograph/video recorders were used for taking pictures and coverage of the game sessions and 

interview session respectively. An in-depth observations and note taking of the interview and 

games sessions were carried out to ensure accuracy in the entire procedure. A research assistant 

was used to assist the researcher cover the study area due to limited time. 

The researcher used the narrative analysis method for analyzing the data. The analysis 

method was adopted and used to interpret the shared experience of the Tiv people of Akor village 

of Guma Local Government Area of Benue State, Nigeria in their everyday lives in relation to the 

uyerver and shiva games played in the study area. 

Results 
The presentation of the data for this study is done according to the research questions.  

Research Questions One 

What are the rules of Shiva game of the Tiv people of Akor village in Guma Local Government 

Area of Benue State, Nigeria? 

Condition that apply throughout the shiva game: 

Interaction with elder 1 reviewed that the following rules for the shiva game: 

Condition 1: a toss of the coin could be used to decide who makes the first more. 

Condition 2: A player is not allowed to make repeated move after making the initial move. 

Condition 3: a player must make a paired move in order to be considered a win. 

Condition 4: the game is ends only when the opponent’s sticks are all inherited by the other player. 

 

Research Question Two  

What are the rules of uyerver game of the Tiv people in Akor village in Guma Local Government 

Area of Benue State?  

In the game of uyerver, all you need is people to play with. Some hide and seek games require 

the players to just hide while the other person finds the other players that have gone hiding.  
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Figure 3:  At the start of uyerver game 

In making rules before playing the game of uyerver, the following conditions apply: 

i. Players must hide in places where everyone else can go is permitted. That is players 

are not allowed to hide in an off-limit areas. 

ii. The hider must always try to run back to home base while the seeker is away looking 

for them. 

iii. When the any hider is found by the seeker, the persons automatically becomes the 

next finder. 

iv. When a finder fails to find any hinder, it result in a repeated game. 

In the uyerver game, the game is started when one of the players (the finder) closes his or 

her eyes for a brief period (often counting to 100) while the other players hide. The seeker notify 

the hiders by a shout of the word “ready or not, here I come or I’m coming” The seeker then 

opens his eyes and tries to find the hiders; the first one found is the next seeker, and the last is the 

winner of the round. 

While trying to finder the hiders, the hiders in turn run back to home base while the seeker 

is away looking for them. If all the hiders returns safely, the seeker repeats as seeker in the next 

round. 

The uyerver game is often known to have relevance such as in the reinforcement of object 

permanence and minimize separation anxiety. It improves physical development and coordination 

of the player hence, prepares individual in guided learning especially when learning mathematics.  

The uyerver game of the Akor people also promotes cognitive development in a child as it 

helps in controlling the impulse and emotion of an individual.  
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Figure 4:  Participants hiding during uyerver game 

 

 

 

 

 

 

 

 

 

 

Figure 5: Similar game of uyerver played around the home. 

 

Research Question Three 

What are the mathematical dimensions of shiva game of the Tiv people in Akor village in Guma 

Local Government Area of Benue State? 

The shiva game provides concepts that aid in mathematical problems in quantitative 

reasoning. One good thing about quantitative reasoning is that it helps you to think deeply in order 
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to generate the right answer and the game of shiva provide similar ability as shown in the problem 

below 

 

Example 1 

 

 

 

The technique used in the above example follow this pattern; 

(2*3) – 5 = 1 

(16*3) – 5 = 43 

(27*3) – 5 = 76 

(40*3) – 5 = 115 

 

A problem may be given to now complete one given below using the above example. 

 

 

 

 

Solution 

(10*3) – 5 = 25 

(15*3) – 5 = 40 

(33*3) – 5 = 94 

(54*3) – 5 = 157 

 

The problem was logically presented. In order to solve it, the pupil need to first understand 

the concept and the rules that apply. This is a reflection of one special skills needed in playing the 

game of shiva. In furtherance, number is required to multiply through to give the answers. This 

gives the pupils the ability to reason and bring out solution that can best defeat the problem. This 

however purport the game of shiva because one aspect of the game is that it enable the player to 

logically dribble and come out with strategies that can best defeat the opponent. 
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Research Question Four  

What are the mathematical dimensions of uyerver of the Tiv people in Akor village in Guma Local 

Government Area of Benue State? 

The uyerver game of the Akor people in Guma Local Government Area of Benue State can 

be used to present counting in mathematics. This is because in the game of uyerver, children often 

count in numbers at the start of the game to enable the participants of the game hide before the 

seeker start searching for them, more so, the game of uyerver requires one’s ability to identify and 

figure out members of the game. This skill also apply in mathematical counting problems as pupils 

are require to identify and figure out numbers that falls within tens, hundreds, thousands and 

millions. 

Similarly, the concepts of bearing and distance, speed, and geometry are all visible in the 

play of the uyerver game.  

Research Question Four  

What is the original experience of the Tiv people of Guma Local Government Area of Benue State 

with the shiva children play? 

The shiva game is a played and enjoyed by the  people of Akor in Guma Local Government 

Area of Benue State because of its believed to improve cognitive as well as boast mood especially 

among the elderly that may be undergoing difficulties resulting from family, job or other personal 

reasons. The people of Akor see the game of shiva as the only game that can be enjoyed both by 

the elderly as well as children. It provides similar relaxation and enticing condition ever after when 

the game is played due to how logical and dribbling the game appears to be. It was also reported 

that the game of shiva is believed to bring about unity and co-existence among dwellers and even 

neighboring town whenever it is played as match.      

Below is pictorial illustration of the shiva game: 

First, the platform is prepared using sand collected from the soil to form a nested like holes ready 

to receive the sticks used in playing the game as showed below. 
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Figure 6: Shiva Platform built from sand 

 

The platform is made from collection of sand from the soil while the sticks (azinga) are 

often gotten locally from stems of tress that produce the sizeable stick. The total number of heaps 

of sand that holds the sticks (ahungwa) created are usually thirty six (36) with each opponent 

maintaining twelve (12) ahungwa.  

The shiva game is played by two players facing each other with the shiva prepared platform 

in-between them. The side with twelve holes in front of each player belongs to him/her. 

The rules and strategies for shiva game are often stated openly for the players and observers. 

Significantly, the sticks (azinga) are inserted at the beginning of the game in the order as shown in 

diagram below. 

 

 

 

 

 

 

 

 

Figure. 7: Sticks position at start of shiva game 
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Figure 8: Sticks position after a move targeting three sticks of the opponent 

 

 

 

 

 

 

 

 

Figure 9: Shows players’ movement from the 4th row to the 3rd hole on the same row 

striking out the highlighted sticks 

 

 

 

 

 

 

 

 

Figure 10: Position of sticks before the ramp of game 
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Figure 10: End of game with no sticks present 

 

In the game of shiva, the player has a chance of making a move that will make the sticks 

move from both side to join with three sticks of the opponent. This is usually referred to as agiir 

in the game of shiva. 

In playing the shiva game, the most popular of the pattern of capturing which symbolize a 

win is called mya u shiva. This means at any point in time the opponent make a move that attains 

three azinga, the person will literarily remove one stick of his opponent sticks which symbolize a 

win. In some occasion, when five (5) sticks are very close to each other such that when a move of 

a stick is made, meeting his two sticks in a side by side manner is called gbugba. Also, when 5 similar 

sticks are in a 2 by 2 with 1st stick leave a how such that when that one stick closing the hole. 

Making three sticks assigning together from roll and column is called gbugba. 

Research Question Six  

What is the original experience of the Tiv people of Guma Local Government Area of Benue 

State, Nigeria with the uyerver game? 

The uyerver game is a played and enjoyed by the people of Akor in Guma Local 

Government Area of Benue State especially among children because it is believed to help improve 

cognitive as well as boast mood especially among the teenagers. The people of Akor see the game 

of uyerver as the only game that can be enjoyed both during the day and at night. It provides similar 

relaxation and enticing condition ever after when the game is played due to how logical and 

dribbling the game appeared to be. It was also reported that the game of uyerver is believed to bring 

about unity and co-existence among children of same village or/and even neighboring village 

whenever it is played as match. The game of uyerver furnishes players with counting skills, logical 

skills as well as provide a long lasting sense of committeemen during the course of playing the 

game.     

Summary of Major Findings  
The following major findings were made:  
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i. Traditional games influenced language skills development of basic education pupils 

when they can speak in sentences of five or more words about games, recite poems 

with increasing construction activity and name favourite games.  

ii. Traditional game like shiva and uyerver influenced social skills development and 

mathematics of pupils through their ability to tell stories, report experience, sing and 

dramatize and logically scale through the conditions of the game to emerge as 

winners. 

iii. Manipulative game of shiva and uyerver influenced problem-solving skills development 

of pupils when they are able to dismantle and assemble the game with ease, complete 

a circle of the game, curiously and excitedly alongside, manipulate complex 

conditions of the game like with the case of shiva game.  

iv. The games also influenced creative skills development of pupils when they 

correctly/satisfactorily manipulate and explore the games in a variety of styles, 

famous characters make-up songs and provide more-than half-believed-in imaginary 

playmates.  

 

Discussion of Findings 
The study showed that the game of shiva and uyerver improves children’s mathematical problem-

solving skills in areas such as counting and arithmetic. The results suggest that shiva game can 

enhance problem-solving abilities in children, in fact, shiva game of the Akor people in Guma Local 

Government Area significantly affect participants’ mathematical as a result of some shiva game 

related notion such as knowing how to move the pieces. 

The shiva game has an enormous educational relevance as a cultural artefact when carefully 

introduced into the pedagogy of mathematics, especially at the primary and secondary education 

level. The shiva is a game which provides player with the opportunity to dribble its opponent by 

making strategic moves across the platform in a manner that will appear confusing to the other 

player.  

The ability of the player to ultimately develop the ability to think three or more move in 

the shiva game has a mathematical dimension which translate to arithmetic. The shiva game also 

provide enthusiasm due to how the game is played. By maintaining patience, confidence and full 

control of the sticks in shiva game has a mathematical relevance that makes a learner maintain 

patience, and confidence of solving any given mathematical problem.    

The shiva game is a strategic game involving maintaining little chance using the best 

possible logical manifestation. Therefore, it enhances observational skills, critical thinking, 

planning ahead, spatial perception and number sense. In creating opportunity to make good moves 

at the expense of sustaining the wining stance of the game of shiva seems to also mimic the use of 

exponentials. This study is in line with the study of Tembo (2012) who opined that the counting, 

piling up, and adding of stones strategically seems to mimic the use of exponentials. Also, 

considering the numerous possible moves that depend on many factors around shiva game, it can 
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be asserted that the game of shiva also has many attributes that relates that of probability 

mathematically. 

When playing the shiva game, the player harvest and compel the opponent player to treat 

one another politely and with dignity (Powell & Temple, 2001). This according to (Abah, 2016), 

has not only the mathematical relevance, but also enhances character formation in many ways. As 

Thomaskutty and George (2007) rightly highlighted, it develop in the individual a proper attitude, 

as there is no space for prejudiced feelings, biased outlook, discrimination and irrational thinking, 

and aids him in objective analysis, correct reasoning, valid conclusion and impartial judgment. 

Conclusion 

Summary 
The study investigate the mathematical dimension of the shiva and uyerver children play of the Tiv 

people of Akor village in Guma Local Government Area of Benue State, Nigeria. Six research 

questions were formulated to guide the study. Related literatures were reviewed under theoretical 

framework, conceptual framework and empirical studies. The study adopted a phenomenological 

research design and methodology to achieve the objectives of this study. The population for the 

study comprises of the entire people in Akor Village of Guma Local Government Area of Benue 

State. A sample of 12 respondents was used for the study. The instrument for data collection were 

a semi-structured rubric and a photographic/video recorder. The narrative analysis method was 

used to analyse the collected data. The findings revealed that the shiva and uyerver game has divers 

mathematical dimension especially among pupils in basic education. 

Conclusion 

This study which investigated the mathematical dimension of the shiva and uyerver game of the 

indigenous people of Akor village of Benue State, Nigeria. The study has revealed that early 

childhood experiences, no doubt influences basic education level to socialize, learn their language, 

become creative and acquire problem solving skills. Therefore, the need for adequate/appropriate 

instructional strategies for preschool child environment, facilities and instructional materials 

cannot be over-emphasized. In basic education level, games and play dominate the instructional 

materials used in teaching and learning. Children use games and play to discover their identity, help 

their bodies grow strong, learn cause and effect, explore relationships and practice skills they will 

need in future. They provide entertainment while fulfilling an educational role and help in 

developing the psychomotor, affective and cognitive domains of the child. 

The study has shown that by introducing pupils to traditional games like the uyerver and 

shiva, the familiar and enjoyable experience may stimulate curiosity and interest in children to 

continue their mathematics learning and there by become useful members of the community. 

Concisely, this is the grand plan of the entire education process. This exploration on has been able 

to unveil captivating opportunities for mathematics education professionals, particularly teachers 

of the subject at the basic education level, to design augmented pedagogies that incorporate local 

and culturally relevant games. 
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Recommendation 

Based on the findings of the study, the following recommendations were made:  

i. Pupils should be encouraged to play with traditional game like shiva and uyerver in their 

environment since through their interaction with these games, they achieve all-round 

development more so academic excellence. Therefore teachers should find the need 

to conserve resources and not flood the school arena with wanton toys that may not 

have any cognitive relevance. 

ii. Educational policy makers in Benue State should make room for the introduction of 

traditional games to serve as a replacement for the use of toy since they are readily 

available in the socio-cultural environment of the learners.  

iii. The findings of this study also have implication for child-care practitioners. They can 

also collaborate with government and non-governmental agencies to retrain early 

childhood education teachers with knowledge of shiva and uyerver. This could improve 

the general knowledge of care givers to explore the mathematical dimension of the 

games.  

iv. The government should pay more attention to basic education especially with regards 

to supporting and providing adequate play materials in primary schools. 

v. The early childhood programme should provide regular training opportunities for 

staff to improve skills in caring for children and to ensure that the practitioners update 

ideas about child development through the use of traditional games like uyerver and 

shiva. 

vi. Curriculum developers and planners should introduce ethnomathematical 

components into mathematics education from basic to secondary school level to 

influence on the mathematical skills development of students. 
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Abstract 
This study investigated the impact of social media on students’ academic performance at the Senior 
Secondary School level in Makurdi, Benue State, Nigeria. Three research questions were answered 
and three hypotheses were also tested. The study adopted survey research design. The sample 
comprises 109 students from 547 secondary school students in Makurdi metropolis. The 
researcher-developed structured questionnaire was the main instrument for data collection. Mean 
and standard deviation were used to answer research questions while chi-square was used to test 
the hypotheses at 0.05 level of significance. The result shows that there is significant relationship 
between usage of social media sites by student and their academic performance. It also revealed 
that time spent on social networking site have significant impact on the student academic 
performance. The study recommends that students with phones having internet facility should be 
encouraged by their school authorities to either use it to supplement their research in the library 
rather than the usual chatting with friends all the time, students should be advised to limit the time 
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they spend on social media sites per day and encouraged to rather substitute those hours to read 
novels and relevant academic books to improve their knowledge.  

Keywords: Social Media, Social Networking, Academic Performance, Mathematics Education, 
Secondary Education 

 

Introduction 
The involvement of technological aspects for social needs has become the major communication 

strategy for most people during past decade. Internet is an inseparable part of human life and it 

involves in variety of routine activities (Thuseethan, & Vasanthapriyan, 2014). The Internet 

revolution changed the information world with regard to sharing, speed, storage and retrieval of 

information in whatever form regardless of the person’s location. The evolution of social media 

has cut across all facets of society with its positive and negative impacts. Social media has 

transformed and impacted on communication, learning, research and education in general. 

(Chrisantus, 2015) Among the vast variety of online tools which are available for communication, 

social networking sites (SNS) have become the most modern and attractive tools for connecting 

people throughout the world (Aghazamani, 2010). 

Social media consists of online technologies, practicing activities or societies that people 

use to generate content and share thoughts, visions, experiences and viewpoints with each other 

(Television Bureau of Advertising, Inc., 2009). Davis, Canche, Deil-Amen and Rios-Aguilas (2012), 

also refer to social media technology (SMT) as “web-based and mobile applications that allow 

individuals and organizations to create, engage, and share new use regenerated or existing content, 

in digital environments through multi-way communication”. 

Social networking has taken the world towards a rich communication society, in fact it is 

difficult to imagine a young man who at least once a day did not check for updates in social 

networks and did not leaf through the news lines. The modern reality requires us to stay in touch 

and keep abreast of the latest news and trends via Facebook, Whatsapp, youTube, Twitter, 

Instagram, blogs etc. which are popular social networking sites among others providing the 

electronic communication within society (Thuseethan, & Vasanthapriyan, 2014). 

Social networking allows individuals to express their thoughts to other users. Social 

networking is the leader in promoting digital journalism (Thuseethan, & Vasanthapriyan, 2014). 

Social network is used for several purposes like promoting or distributing the news contents 

throughout the world.  

Most of the high schools, colleges and universities get connected by internet encompass 

individuals who are looking forward to mingle other individuals with same point of interest, to 

gather and share knowledge and first-hand information. Social networking websites act like an 

online society of users who is familiar with internet. Social networking is developed with more 

advanced features after the year 2003. Since Facebook holds the most number of active users 

hence the name social network. (Thuseethan, & Vasanthapriyan, 2014). 

Academic excellence in mathematics as a general and important subject offered in 

secondary schools plays an important role in an individual placement. Due to this, people are 

concerned with the ways they can enhance their academic achievement in mathematics. The 
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emphasis on academic achievement which is also prevalent worldwide has encouraged many 

studies about the conditions promoting it. The role of academic achievement as one of the 

predictors of one’s life success and also in the aspect of academic placement in schools to higher 

institutions as well as the level of employability in one’s career is inevitable (Kyoshaba, 2009). 

Academic performance, which is measured by the examination results, is one of the major goals 

of a school. Academic performance or achievement is the outcome of education, the extent to 

which a student, teacher or institution has achieved their educational goals.  

A direct relationship exists between Social media usage and the academic performance of 

students in mathematics in secondary school. However the darker side within technological 

evolution has resulted in dilemmas such as the setback of real values of life especially among 

students who form the majority of users interacting through the use of social networking sites 

(Osharive, 2015). Online social networking sites focus on building and reflecting social associations 

among people who share interests and or activities. With so many social networking sites displayed 

on the internet, mathematics students are tempted to abandon their homework and reading times 

in preference for chatting online with friends knowing very well that mathematics unlike other 

subjects requires more time for better understanding. The primary objective of every student is 

the academic excellence, especially at secondary school level because it is the stage of career 

building; therefore, the need to take their studies and reading much seriously cannot be over 

emphasized. Akintunde (2001) observed that the importance of developing a good reading habit 

by students cannot be overstated.  An interaction with a mathematics student shows that social 

media especially facebook can easily takes one’s mind when studying and leaving his data on, this 

allows messages to pop up and an attempt to read through consumes most of  his reading time 

The use of social media (like facebook, Youtube, twitter and WhatsApp) by secondary 

school students today is resulting to mass failure of students in mathematics (David, 2014). A 

growing number of Nigerian scholars agree that addiction to social media sites have become a 

distractive technology to students’ academic work. Oluwatoyin (2011) found that 90 percent of 

the students could not get up to Cumulative Grade Point Average (CGPA) above 3.50 because 

they had spent a large part of their time on social media than on their homework and study time 

(which could contribute to higher grade). 

Social media plays a variety of roles in education as highlighted by Al-Khalifa and Garcia 

(2013) which includes providing a medium to share ideas and opinions as well as allowing students 

to build their own communities to collaborate with each other. As stated by Ndaku (2013), students 

spend a lot of time on social networking sites than in their academic activities and this affects their 

academic performance. 

On the other hand, Pasek, Kenski, Romer and Jamieson (2006) “stated that a site-specific 

culture can both positively and negatively affect the building of social capital and found that 

Facebook usage is not positively associated with lower grades of students and rather Facebook 

users scored higher grades”. Also social network sites (SNS) promote interactions among students 

and teachers (Ahmed & Qazi, 2011). Hence, this study will investigate the impact of social media 

on students’ academic performance among senior secondary school students in makurdi, Benue 

state. 
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Since the advent of social media sites in the 1990s, the academic performance of students 

is facing a lot of neglect and challenges. There is a deviation, distraction and divided attention 

between social networking activities and their academic work. It is observed that students devote 

more attention to social media than they do to their studies. 

Secondary school students are becoming very busy with their handset; some could even 

go extra miles to make sure they get phones that can assess internet so easily. Social media gives 

most student access to the Internet and this has resulted or affected the students’ academics. 

Through the use of Facebook, chatting, checking their email, pinging, WhatsApp, YouTube, and 

MySpace students spend lots of time away from studying. 

It is believed that the use of technology such as internet is one of the most important 

factors that can influence educational performance of students positively or negatively. Many 

parents and guardians are worried that students are spending too much time on facebook and 

other social media sites and have not enough time to study. Though parents are worried about 

students’ constant use of the social media sites, many students continue to utilize these sites on a 

daily basis. 

Preliminary investigation and interviews with some teachers and students revealed a 

number of challenges in relation to student’s participation on social media networks. These 

included a high addiction rate among students which affects their time of study, the wrong usage 

of grammar and spelling in social media discourse as well as distracting students from their studies. 

Therefore, this research seeks to explore the impact of social media on students’ academic 

performance among senior secondary school students in Makurdi metropolis. 

Purpose of the Study 
This study aimed at verifying the following objectives: 

i. To examine the impact of social media on academic performance among secondary 

school students in Makurdi metropolis, Benue State, Nigeria. 

ii. To find out the amount of time students invest into social networking in secondary 

schools in Makurdi metropolis, Benue State, Nigeria. 

iii. To ascertain how the use of social media is affecting the study habits of students in 

secondary school students in Makurdi metropolis, Benue State, Nigeria. 

 

Research Questions 
This study was guided by the following research questions: 

i. What is the impact of social media on academic performance among the secondary 

school students in Makurdi metropolis, Benue State, Nigeria? 

ii. What is the amount of time students invest into social networking in secondary school 

students in Makurdi metropolis, Benue State, Nigeria? 

iv. To what extent does the use of social media affect the study habits of students in 

secondary school students in Makurdi metropolis, Benue State, Nigeria? 
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Research Hypotheses 
The following hypotheses were formulated to guide the study: 

i. There is no significant relationship between social media and academic performance 

among the secondary school students in makurdi metropolis. 

ii. There is no significant relationship between the use of social media and study habits 

of students. 

Methods 
The research design adopted for the study was a descriptive survey. This design is considered apt 

because it enables the researcher to generate data through the standardized collection procedures 

based on highly structured research instrument(s) and well defined study concepts and related 

variables. This study was carried out in Makurdi metropolis of Benue State, Nigeria. The 

population of the study was 547 SSS III students in Makurdi metropolis. Simple random technique 

was used in selection 109 respondents. 

An instrument titled “Social Media and Academic Performance of Students Questionnaire 

(SMAPQ) was developed by the researcher.  The questionnaire was administered to the selected 

students by the researcher. A total of 109 copies of the questionnaire were distributed to elicit 

responses from the students and retrieved on the spot by the researcher. This method was used to 

ensure for proper response and high retrieval of copies of the instrument. 

Data collated was analyzed using mean and percentage and bar chart to represent answer 

to the research questions while chi-square (X2) was used to test the null hypotheses at 0.05 level of 

significance.  

Using the four points scale, an arithmetic mean value of 2.50 was obtained. Any item with 

a mean value of 2.50 and above was regarded as having agreed to the item, while any item with a 

mean value below 2.50 was regarded as not agreeing to the item.  

Results 

Presentation of Demographic Data  

The data collected on respondents’ bio data with the questionnaire is presented in the table below 

Table 1: Distribution of respondents’ bio-data 

GENDER FREQUENCY PERCENTAGE 

Male  42 38.53% 

Female 67 61.47% 

TOTAL  109 100 

AGE    

10-14 9 8.256% 

15 –19 75 68.807% 

20 and Above 25 22.935% 

TOTAL 109 100 
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The table above shows that 42 respondents which represent 38.53% of the sample size for 

the survey were male and 67 respondents which represent 61.47% of the sample size in the survey 

were female. This implies that the majority of the respondents were females. 

From the table the age range of 15-29 representing 68.807% of the respondents were the 

majority, hence the age range dominated in the survey. 

Research Questions one 

What is the impact of social media on academic performance among the secondary school students 

in Makurdi? 

Table 2: Mean rating of responses on impact of social media and academic performance. 

 

  From table 2 above the respondents accepted item 1, 3, 6, 7 and 8 with the mean values of 

2.63, 2.90, 3.08, 3.00 and 3.02 while the respondents disagreed on item 2, 4, and 5 with the mean 

value of 2.23, 2.2.4 and 1.96. 

Research Question Two 

What is the amount of time students invest into social networking? 

 

 

 

S/N ITEM SA A D SD N MEAN REMARK 

1 Addiction to online social networks is a 

problematic issue that affects my 

academic life 

 

 

20 

 

 

52 

 

 

14 

 

 

23 

 

 

109 

 

 

2.63 

 

 

Accept 

2 I sometimes ‘Facebook’ during class 

hours. 

 

4 

 

31 

 

60 

 

14 

 

109 

 

2.23 

 

Reject 

3 I am tempted to log on to Facebook 

when reading online 

 

34 

 

42 

 

21 

 

12 

 

109 

 

2.90 

 

Accept 

4 Social media usage affect my studies 

negatively 

 

13 

 

20 

 

56 

 

20 

 

109 

 

2.24 

 

Reject 

5 I will not perform well in my academics 

even if I stop using social media 

 

5 

 

31 

 

28 

 

45 

 

109 

 

1.96 

 

Reject 

6 I engage in academic discussions on 

social media and this has improved my 

academic performance. 

 

 

36 

 

 

50 

 

 

19 

 

 

4 

 

 

109 

 

 

3.08 

 

 

Accept 

7 Most of my time on social media is to 

chat with friends 

 

32 

 

48 

 

26 

 

3 

 

109 

 

3.00 

 

Accept 

8 I use materials gotten from blogging sites 

to complement what I have been taught 

in class. 

 

   

46 

 

 

31 

 

 

20 

 

 

12 

 

 

109 

 

 

3.02 

 

 

Accept 
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Table 3: The responses of respondents on amount of time invested in social networking 

Time Number of respondents Percentage value 

1-3 hours 32 29.5% 

4-7 hours 50 45.8% 

8 hours and above 27 24.7% 

Total 109 100 

From the table above 29.5% of the total sample size spend 1-3 hours on social networking, 

45.8% of the sample spend 4-7 hours on social network daily and 24.7% respondent spent 8 hours 

and above on social network daily. Therefore out of the twenty-four hours in a day, most students 

spend up to 4-7 hours on social networks every day. 

 

Figure 1: Distribution of time student spent on social network 
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Figure 2: Distribution of time student spent reading their book 

 

Research Question Three 

Does the use of social media affect the study habits of students? 

Table 4 mean score of responses on social media effect on the study habits of students 

S/N ITEM SA A D SD N Mean REMARK 

1 The rate of my log in to social media is very 

frequent 

 

36 

 

50 

 

19 

 

4 

 

109 

 

3.08 

 

Accept 

2 Hours spent online can never be compared to 

the number of hours I spend reading 

 

34 

 

42 

 

12 

 

21 

 

109 

 

2.82 

 

Accept 

3 Online social networks distract me from my 

studies. 

 

27 

 

42 

 

28 

 

12 

 

109 

 

2.77 

 

Accept 

     

4 

 

I don’t focus while studying and my data is on 

       

25 

   

54 

     

21 

    9  

109 

 

2.87 

 

Accept 

5 Constant use of social media sites, take away the 

time for reading and doing my assignment. 

 

46 

 

31 

 

20 

 

12 

 

109 

 

3.02 

 

Accept 

6 I understand better while reading and chatting at 

the same time 

 

12 

 

30 

 

19 

 

48 

 

109 

 

2.06 

 

Reject 

The table shows the mean response of students in response to how social media affect 

their study habit. The respondents agreed to all the items except item   6 which posed the question 

to students if they understand better while they are reading and chatting at the same time. 
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Hypothesis One  

There is no significant relationship between social media and academic performance among the 

secondary school students in Makurdi Metropolis. 

Table 5 chi-square Analysis of impact of social media and Academic performance of 

students in mathematics 

 

 

In table 5 above, the calculated chi-square value is 308.32 and the tabulated value is 12.59 

at 0.05 level of significance with a d.f of 6.  Since the calculated chi-square is greater than the 

tabulated value, therefore rejects the null hypothesis that there is no significant relationship 

between social media and academic performance among the secondary school students in Makurdi 

metropolis. 

Hypothesis Two 

There is no significant relationship between the use of social media and study habits of students. 

 

 

 

 

 

 

S/N ITEM SA A D SD N X2-CAL X2-TAB 

1 Observed values 

Expected values 

20 

(23.7) 

52 

(38.1) 

14 

(30.5) 

23 

(17.5) 

109   

2 Observed values 

Expected values 

4 

(23.7) 

31 

(38.1) 

60 

(30.5) 

14 

(17.5) 

109   

3 Observed values 

Expected values 

34 

(23.7) 

42 

(38.1) 

21 

(30.5) 

12 

(17.5) 

109   

4 Observed values 

Expected values 

13 

(23.7) 

20 

(38.1) 

56 

(30.5) 

20 

(17.5) 

109   

5 Observed values 

Expected values 

5 

(23.7) 

31 

(38.1) 

28 

(30.5) 

45 

(17.5) 

109   

6 Observed values 

Expected values 

36 

(23.7) 

50 

(38.1) 

19 

(30.5) 

4 

(17.5) 

109   

7 Observed values 

Expected values 

32 

(23.7) 

48 

(38.1) 

26 

(30.5) 

3 

(17.5) 

109   

8 Observed values 

Expected values 

46 

(23.7) 

31 

(38.1) 

20 

(30.5) 

12 

(17.5) 

109   

 Total  190 305 244 133 872 308.3243 33.92 
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Table 6: chi-square Analysis of relationship between the use of social media and study 

habits of students. 

 

From the table 6 above, there is significant relationship between social media and students 

study habits. This hypothesis was rejected because the value of chi-square calculated is greater than 

chi-square tabulated. 

 

Discussion of Findings 
The study examined the relationship between social media and academic performance among 

secondary school students in Makurdi metropolis. The findings of the research are fascinating, 

from the bio-data, female students dominated in the research which implies that the responses and 

finding of the research is more from female students than the male students in SSS III in Makurdi 

metropolis. 

The finding of this study shows that Use of social media has impact on the academic 

performance of the students in mathematics Makurdi Metropolis. This goes in line with the 

observations of Peter (2015) who find out that the use of social media has significant influence on 

the academic performance of the students; there is a significant influence on student’s usages of 

social media network on their achievement. The findings also agree with Abdukadir (2016) whose 

finding shows that social media has an impact on students’ academic performance especially for 

the ones who spend most of their time chatting with friends, this impact included decrease in 

marks and grades, which can lead eventually to failure and dropout.  

The findings also revealed that students invest substantial time in social networking, the 

results revealed that the amount of time spent on social media sites interfere with the academic 

performance of students in Makurdi metropolis. These findings are in line with Abdukadir (2016) 

S/N ITEM SA A D SD N X2-cal X2-tab 

1 The rate of my log in to social media 

is very frequent 

36 

(30) 

50 

(41.16) 

19 

(19.83) 

4 

(17.72) 

109   

2 Hours spent online can never be 

compared to the number of hours I 

spend reading 

34 

(30) 

42 

(41.16) 

12 

(19.83) 

21 

(17.72) 

109   

3 Online social networks distract me 

from my studies. 

27 

(30) 

42 

(41.16) 

28 

(19.83) 

12 

(17.72) 

109   

4 I don’t focus while studying and my 

data is on 

   25 

(30) 

   54 

(41.16) 

   21 

(19.83) 

    9 

(17.72) 

109   

5 Constant use of social media sites, take 

away the time for reading and doing 

my assignment. 

46 

(30) 

31 

(41.16) 

20 

(19.83) 

12 

(17.72) 

109   

6 I understand better while reading and 

chatting at the same time 

12 

(30) 

30 

(41.16) 

19 

(19.83) 

48 

(17.72) 

109   

 TOTAL  180 249 119 106 654 140.64 25.00 
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whose study revealed that students fall into three categories: category one, spent between 6 to 8 

hours per day, while category two, spent 3 to 5 hours of their time, whilst the last category spent 

half an hour to 2 hours per day and this implies that the students spend a considerable portion of 

their daily life interacting through social media. 

In addition, the students develop the poor writing skills and their grammar usage becomes 

very poor due to the abbreviations they use in the process of chatting (social networking sites). 

The finding of this study is in line with Pokhan (2010), whose study revealed that social networking 

is most likely to affect students’ grammar usage, make the students take short cuts in school work 

and got distracted in their academic exercise. 

Conclusion 
In conclusion, students use social networking primarily for social related purposes with less 

emphasis on academic related purposes. This therefore implies that social media usage has a 

substantial impact on the academic performance of SSS III students in mathematics in Makurdi 

Metropolis. Excessive use of social media will lead to poor performance of students and affect the 

quality of education.  

  The following recommendations were made: 

i. Students with phones having internet facility should be encouraged by the college 

authority to either use it to supplement their research in the library rather than the 

usual chatting with friends all the time.  

ii. Students should be advised to limit the time they spend on social media sites per day 

and encourage them to rather substitute those hours to read novels and relevant 

academic books to improve in their academic performance.  

iii. Teachers, parents, guardians and school management should teach students the 

importance of prioritizing their needs and visit social networking sites with good 

intents rather than for ulterior motives. They should be encouraged to explore the 

potential benefits of social media sites. 
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Abstract 
This study was on the effect of cognitive styles and collaborative instructional strategy on 
achievement of senior secondary chemistry students in Benue State, Nigeria. Two research 
questions guided the study and two hypotheses were formulated and tested.  This study adopted 
the quasi-experimental research design and was conducted in Benue State.  The population of this 
study was 28903 senior secondary II students from the 292 public senior secondary schools in 
Benue State which offer Chemistry. A sample of 154 senior secondary II students made up of 84 
male and 70 female students from 6 secondary schools in Benue State was used. Two instruments 
were used for the collection of data. The instruments were Group Embedded Figure Test (GEFT) 
and Chemistry Achievement Test (CAT).The content and face validity of the instruments were 
carried out by three experts. The Split- half method was used to analyze the scores for reliability 
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coefficient which was found to be 0.71 for CAT and 0.88 for the GEFT. The instruments were 
administered to the respondents with the help of six research assistants. The GEFT instrument 
was administered first to the students in order to classify the students into their various cognitive 
styles.  CAT was administered first as pre-test and then as post-test after teaching for eight weeks. 

Mean (x�) and Standard Deviation (SD) were employed to answer the research questions while 
Analysis of Covariance (ANCOVA) to test the hypotheses formulated at 0.05 level of significance. 
The findings revealed that there is a significant difference between the mean achievement scores 
of students taught chemistry using collaborative instructional strategy and those taught using 

conventional method (F(1,151) =51.67; p =0.00 ˂ 0.05). The findings also revealed that there was 
a significant difference between the mean achievement scores of chemistry students with field 
dependent and field independent cognitive styles when collaborative instructional strategy was 

used (F(1,63.79)=5.45; p = 0.02 ˂ 0.05). It was concluded in this study that the use of collaborative 
instructional strategy enhanced students’ achievement in chemistry more than the conventional 
method and that the use of collaborative instructional strategy also favoured students with field-
independent cognitive styles more than the field-dependent cognitive styles. It was 
recommendations among others that Chemistry teachers should use collaborative instructional 
strategy which provides students opportunity to interact with their peers and enhance their 
achievement, Chemistry teachers should use collaborative instructional strategy which favoured 
both field-dependent and field-independent cognitive styles  

Keywords: Chemistry Education, Cognitive Styles, Collaborative Instructional Strategy, Academic 
Achievement, Senior Secondary School 

 

Introduction 
Science and technology education is the bedrock of human civilization and development. Many of 

the developed nations were able to achieve their status of development through science and 

technology. At the secondary school level, science education is most commonly broken down into 

three fields of Biology, Chemistry and Physics. The fields of chemistry hold a paramount place in 

the modern world.  Chemistry is a branch of science that deals with the structure, composition, 

properties and reactive characteristics of matter especially at the atomic and molecular levels. 

Applications of chemical science have contributed significantly to the advancement of human 

civilization. Chemistry synthesizes crop-enhancing agricultural chemicals to ensure a constant and 

viable food supply. Chemistry plays a significant role in the eradication of deadly diseases by 

developing life-saving pharmaceuticals and chemical pesticides. Knowledge of chemistry is very 

essential in power generation such as nuclear power and petrochemicals.  

A credit in chemistry is a prerequisite for gaining university admission in courses such as 

medicine, pharmacy, engineering and nursing among others. Summarily, chemistry is a very crucial 

aspect of science, education and life as a whole. Therefore, every nation must give high level of 

priority to the subject and its study. Despite much effort made to ensure that students achievement 

in chemistry is improve, reports from the WAEC Chief Examiners (May/June, 2014, 2015, 2016 

& 2017) show a trend of low achievement in chemistry. Madu and Ezeamagu (2013) defined 

achievement as the quality and quantity of a student's work feat. Akem (2007) sees achievement as 

success or result gained by students after being exposed to a learning program.  Achievement is a 

yardstick which determines the success or failure of teaching-learning process. Research report 

such as Okebukola (2006) found that students’ achievement in chemistry at the senior secondary 

school certificate examination is low. While this has been attributed to shallow knowledge of the 
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subject, Atamonokhai (2017) in a research on the effect of some factors on students’ achievement 

in chemistry stated that in spite of the attempts made by researchers to improve on the teaching 

and learning of Chemistry, the achievement of students in the subject remains low in Nigeria. 

Broadly speaking, many factors have been shown to have significant impact on students’ 

achievement in Chemistry. One of the categories of factors is the student or learner factor (Nbina, 

2012). The learner, himself is a central factor in determining whether meaningful learning will take 

place or not. This may include his background, motivation, age, sex or gender, personality, 

cognitive style and so on (Ogunleye, 2011; Bassey, Umoren & Udida, 2013). In a similar view Iji, 

Ochu, Adikwu and Atamonokhai (2017) listed factors responsible for this low achievement in 

chemistry to include use of inappropriate teaching methods, lack of instructional materials, 

inadequate number of qualified teachers and inability to identify the cognitive styles of learners. 

Bassey, Umoren and Udida (2013) also argued that students’ achievement may be low when the 

teaching method is inappropriate to students’ cognitive style. Knowledge of students’ cognitive 

styles could be used to predict what kind of instructional strategies or methods would be most 

effective for a given individual and learning task. However, the situation in most classrooms in 

Nigeria is that teachers have little or no knowledge of students’ cognitive style. 

 Cognitive style as defined by Armstrong and Peterson (2012) is the individual differences 

in peoples preferred way of processing (perceiving, organizing and analyzing) information using 

cognitive brain-based mechanisms and structures.  Cognitive styles are psychological constructs 

which describe individuals’ mode of information perception, organization and presentation (Arisi, 

2011). Cognitive styles are thought to be relatively stable strategies, preferences and attitudes which 

determines an individual’s typical modes of perceiving, remembering and problem-solving 

(Abubakar, 2016).  Cognitive styles describe a person's typical mode of thinking, remembering or 

problem solving. Cognitive style is usually described as a personality dimension which influences 

attitudes, values, and social interaction (Chapelle & Green, 2012). 

 Cognitive researchers have identified a number of cognitive styles. For instance Witkin 

(1962) identified two cognitive styles to include ‘field independence and field dependence’, Pavio 

(1971) mentioned two cognitive styles to include ‘verbaliser and visualiser’ while Kagan (1965) 

identified two cognitive styles as ‘Impulsivity and reflexivity’. Field independence and field 

dependence are probably the most well-known styles.  In cognitive style, the field dependent 

learners are those learners who are most affected by their environment. They are inclined to overall 

field learning and tend to get the whole idea whereas the field independent learners conduct an 

analytical procedure and are more likely to break a model into different sections and details and 

tend to depend on their inner knowledge and analyze problems all by themselves without reference 

to the frame or the environment (Bakar & Ali, 2013). At a perceptual level, field independent 

personalities are able to distinguish figures as discrete from their backgrounds compared to field 

dependent individuals who experience events in an undifferentiated way (Cao, 2016).  

  In addition, field dependent individuals have a greater social orientation relative to field 

independent personalities. Studies have identified a number of connections between this cognitive 

style and learning (Abubakar, 2016). For example, field independent individuals are likely to learn 

more effectively under conditions of intrinsic motivation (e.g., self-study) and are influenced less 

by social reinforcement.  Study by Grossmann (2011) revealed that field dependent learners 
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perceive the world globally, find it difficult to solve problems, tended to favour spectator approach 

to learning and adopt the organization of information to be learnt. Field dependent learners are 

portrayed as holistic, uncertain and dependent upon others while field independent learners are 

seen as analytic, self-reliant and confident (Chapelle & Green, 2012).  

 From the foregoing, if cognitive styles of learners are taken into consideration in the 

delivery of lessons, it seems meaningful learning could be enhanced.  Al-Saai and Dwyer (2013) 

stated clearly that if the educational subjects and materials conform to students’ cognitive styles, it 

will lead to a better performance. Cao (2016) noted that field dependent people were better at 

learning materials with high human contents than the field independent ones. A study conducted 

by Chen, (2018) yielded the result that field dependent individuals were better at recalling social 

information such as conversation and relationships. Garrison, Anderson and Arher (2013) 

reported that field dependent individuals were more strongly influenced by the immediate social 

context and more inclined to attend to and learn about social aspects of their environments and 

that field dependent individuals show greater incidental learning for social materials than do field 

independent individuals. Grossmann (2011) affirmed that field dependent learners are more 

socially oriented than field independent ones. They pay more attention to social cues, they like to 

be with others and they seek learning and vocational experiences that put them in contact with 

people. The field independent learners on the other hand are good in task that requires critical 

thinking, analytical solutions and preferred working individually on their task. 

 As explained above, field-dependent and field-independent learners’ process information 

differently and may require different teaching strategies and materials. Knowledge of students’ 

cognitive styles could be used to predict what kind of instructional strategies or methods that 

would be most effective for a given individual and learning task. However, the situation in most 

classrooms in Nigeria is that teachers have little or no knowledge of students’ cognitive style. 

Moreover, in a single class there are both field-dependent and field-independent learners, the 

teacher therefore has to select collaborative teaching strategies and materials that could be suitable 

for both field-dependent and field-independent learners.  

 Constructivism instructional strategies seem to provide suitable learning opportunities for 

both the field-dependent and field- independent; hence researchers such as Al-kaabi (2016) 

advocate the use of constructivism instructional strategies for teaching science to students of 

different cognitive and social background. 

 Constructivist learning holds that people construct their own understanding and 

knowledge of the world through experiences with people and materials and reflecting on those 

experiences (Vygotsky, 1924). When a learner encounters something new, he has to reconcile it 

with his previous ideas and experiences, maybe by changing what he believes, or discarding the 

new information as irrelevant. In any case, the leaner is an active creator of his own knowledge. 

To do this, he must ask questions, explore, and assess what he knows. This theoretical framework 

holds that learning always builds upon knowledge that a student already has.  

 Based on constructivist learning theory, constructivist instructional strategies such as 

discovery, inquiry, collaborative among others, have been developed and are being used in teaching 



 

VillageMath Educational Review, 2(1)   https://ngsme.villagemath.net/journals/ver 
 

123 Eriba, Garba, Adejoh & Okwara 

science. Most of these strategies rely on some forms of guided discovery where the teacher avoids 

most direct instruction and attempts to lead the students through questions and activities to 

discover, discuss, reflect and verbalize the new knowledge (Arisi, 2011). One of the constructivists 

teaching strategies that could have the potentials of accommodating both field-dependent and 

field-independent learners is the collaborative instructional strategy.  This is because collaborative 

instructional strategies a teaching and learning strategy that involves small groups of students 

working together to solve a problem, complete a task, or create a product. Collaborative 

instructional strategy is based on the idea that learning is a naturally social act in which the 

participants talk among themselves (Gerlach, 2014).  Collaborative instructional strategy is a 

teaching strategy that enables students to interact freely with learning materials while collaborating 

with each other to create meaning (Johnson, 2010). It is through the talk that learning occurs.   

Jenkins and O’Connor (2011) asserted that collaborative instructional strategy is one of the 

strategies suitable for teaching students with different cognitive styles in the classroom. The 

collaborative instructional strategy is associated with increased mental activity in relational and 

emotional memory connections and long-term memorization. In collaborative learning students 

made contributions among a group of peers and achieve success and all participating students 

increased their understanding of skills and ideas by explaining them to their peers.  

The conventional method is one of the earliest method of teaching science (Nwagbo & 

Chikelu, 2011). In its true form, the conventional method is characterized mostly by a one-way 

flow of information from the teacher, who is active throughout the lesson, writing on the chalk 

board and talking to the students who are passive listeners.  For this reason, the chalk and talk 

method is said to be didactic in nature because most of the talking is carried out by the teacher 

while the students remain passive listeners, taking down notes and asking few questions 

(Muhammad, 2017). The conventional method is widely used by secondary school Chemistry 

teachers. This is affirmed by Olagbaju (2019) who stated that an overwhelming majority of science 

teachers (chemistry teachers inclusive) still prefer the use of chalk and talk method in teaching.  

The wide use of the conventional method corresponds with the wide failure in Chemistry among 

secondary school students. It could be that, the conventional method is not effective in chemistry 

teaching hence the low achievement in Chemistry be witness. Also Samba and Eriba (2012) have 

put the blame of poor achievement in Chemistry on the classroom teacher’s professional training 

which may have affected their methods of teaching. However, the effectiveness or otherwise of 

the conventional method in Chemistry teaching can only be proved in an empirical study such as 

the present study. 

Many researchers such as Aliand Hasan (2009); Bruno (2015); Naurzalina,  Karimova, 

Sarkulov, Tolegenova and Zholamanova, (2015); Idika, (2017) have used survey research designs 

in conducting researches on students’ cognitive styles. These researches have not completely 

answered the question of effect of teaching strategies on achievement of students with field 

dependent and field independent cognitive styles. Therefore there is need to give field dependent 

and field independent learners exactly the same opportunity and challenges in collaborative 

instructional strategy in this study to enable the researcher ascertain if it could facilitate their 

academic achievement in Chemistry. 
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Statement of the Problem 
Studies on achievement patterns in Chemistry clearly show that there is a relatively steady decline 

in students’ overall achievement and interest in Chemistry. This problem continues to generate 

public concern and outcry in Nigeria. Previous researchers have blamed this persistent low 

achievement on many factors including the use of ineffective methods for teaching Chemistry in 

secondary schools. The failure of teachers to identify students’ cognitive styles and adopt suitable 

teaching strategies might have been the cause of low achievement and interest in chemistry.  

Finding such strategies for teaching Chemistry at the senior secondary level is imperative because 

of the central position of chemistry in Science education. The low achievement in chemistry imply 

that only few candidates will apply to study Chemistry and Chemistry related courses in higher 

institutions which could lead to shortage of man power in the field of chemistry in Nigeria. But if 

students can achieve higher in chemistry at the senior secondary level, they will likely pursue 

science courses at the tertiary level. 

The poor achievement in chemistry could be because many teachers are not aware of 

students’ cognitive styles. Hence, such teachers do not use appropriate instructional strategies that 

are suitable with the students’ cognitive styles. More so trying collaborative instructional strategy 

against students’ cognitive styles has not been a common study and how much difference 

collaborative instructional method will make to field-dependent and field-independent learners in 

chemistry class is yet to be determined through experimental study in Benue State. Thus, the major 

interest of this study is to find out the effects of cognitive styles and collaborative instructional 

strategy on academic achievement of senior secondary school Chemistry students in Benue State. 

Objectives of the Study 
The Objectives of this study was to investigate the effects of cognitive styles and collaborative 

instructional strategy on academic achievement of senior secondary students in Chemistry in 

Benue State. Specific objectives of the study were to:  

i. determine the difference between the mean achievement scores of students taught 

Chemistry using collaborative instructional strategy and those taught using 

conventional method. 

ii. determine the difference between the mean achievement scores of Chemistry students 

with field dependent and field independent cognitive styles when collaborative 

instructional strategy is used. 

Research Questions 
The study was guided by the following research questions: 

i. What is the difference between the mean achievement scores of students taught 

Chemistry using collaborative instructional strategy and those taught using 

conventional method? 

ii. What is the difference between the mean achievement scores of Chemistry students 

with field-dependent and field-independent cognitive styles when collaborative 

instructional strategy is used? 
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Statement of Hypotheses 
The following hypotheses were tested at 0.05 level of significance. 

i. There is no significant difference between the mean achievement scores of students 

taught Chemistry using collaborative instructional strategy and those taught using 

conventional method. 

ii. There is no significant difference between the mean achievement scores of Chemistry 

students with field-dependent and field-independent cognitive styles when 

collaborative instructional strategy is used. 

Research Methods 
This study adopted the quasi-experimental research design. This study was conducted in Benue 

State.  The population of this study was 28, 903 senior secondary II students from the 292 public 

senior secondary schools in Benue state which offer Chemistry. A sample of 342 senior secondary 

II students from six secondary schools in Benue State was used. Two instruments were used for 

the collection of data. The instruments are: Group Embedded Figure Test (GEFT) and Chemistry 

Achievement Test (CAT). The content and face validity of the instruments was carried out by 

three experts. The Kuder Richardson Formula (K-R20) was used to analyze the scores for 

reliability coefficient of CAT and GEFT. The reliability coefficient was found to be 0.71 for CAT 

and 0.88 for the GEFT.   

 

The instruments were administered to the respondents with the   help of twelve research 

assistants. The GEFT instrument was administered first to the students in order to classify the 

students into their various cognitive styles.  CAT was administered first as pre-test and then as 

post-test after teaching for eight weeks. The scripts from each student were collected, marked, 

scored and used for analysis. Mean (x�) and Standard Deviation (SD) were employed to answer the 

research questions while Analysis of Covariance (ANCOVA) was used to test the hypotheses 

formulated at 0.05 level of significance.  

 

Results 
 The results of the data analyses and interpretation are presented according to the research 

questions and hypotheses formulated for the study. 

Research Question One 

What is the difference between the mean achievement scores of students taught chemistry using 

collaborative instructional strategy and those taught using conventional method? 
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Table 1: Mean and Standard Deviation Scores of Students Taught Chemistry Using 

Collaborative Instructional Strategy and Those Taught Using Conventional Method 

 

Group N Pre-test 

Mean 

 

SD 

Post-test 

mean 

 

SD 

Mean 

gain 

Collaborative 84 34.29 11.03 54.25 15.03 19.96 

Conventional 70 33.84 11.34 35.80 15.34 1.96 

Mean Difference

  

 0.45  18.45  18.00 

 

Result in Table 1 reveals that students in the collaborative group have a mean achievement 

score of 34.29 in the pre-test and 54.25 in the post test with standard deviation of 11.03 in the 

pretest and 15.03 in the post test while those in the conventional group have a mean achievement 

score of 33.84 in the pretest and 35.80 in the post test with standard deviation of 11.34 in pretest 

and 15.34 in the post test. The collaborative groups have a mean gain of 19.96 while the 

conventional groups have a mean gain of 1.96. There was a mean difference of 18.45 in favour of 

the collaborative group. Therefore, the difference between the mean achievement scores of 

students taught chemistry using collaborative instructional strategy and those taught using 

conventional method is 18.45. 

Hypothesis One 

There is no significant difference between the mean achievement scores of students taught 

chemistry using collaborative instructional strategy and those taught using conventional method. 

The test result of this hypothesis one is presented in Table 2. 

Table 2: ANCOVA Result of Students Achievement Score when Taught Chemistry Using 

Collaborative Instructional Strategy and Those Taught Using the Conventional Method 

Source Type III Sum 

of Squares 

df Mean Square F Sig. 

Corrected 

Model 
26633.15 2 13316.58 94.06 .000 

Intercept 27202.78 1 27202.78 192.13 .000 

Achprt 13635.96 1 13635.96 96.31 .000 

Gup 7316.14 1 7316.14 51.67 .000 

Error 21378.99 151 141.58   

Total 371947.00 154    

Corrected Total 48012.136 153    

a. R Squared = .555 (adjusted R Square = .549) 
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 Table 2 reveals that F(1,151)=51.67 with p-value of 0.00 which is less than  0.05 level of 

significant set for this study. The hypothesis is therefore rejected. This implies that there is a 

significant difference between the mean achievement scores of students taught chemistry using 

collaborative instructional strategy and those taught using conventional method. 

Research Question Two 

What is the difference between the mean achievement scores of chemistry students with field 

dependent and field independent cognitive styles when collaborative instructional strategy is used? 

Table 3: Mean and Standard Deviation Scores of Students with Field Dependent and Field 

Independent Cognitive Styles 

 

Group N Pre-test 

Mean 

 

SD 

Post-test 

mean 

 

SD 

Mean 

gain 

Field Dept. 50 34.00 9.01 48.98 13.85 14.98 

Field Indept. 34       35.10 9.20 62.00 13.39 26.9 

Mean Difference

  

 1.10  18.45  11.92 

 

 Result in Table 3 reveals that students with field dependent cognitive style have a mean 

achievement score of 34.00 in pretest and 48.98 in posttest and standard deviation of 9.01in pretest 

and 13.85 in post-test while those with Field independent cognitive style have a mean achievement 

score of 35.10in pretest and 62.00 in posttest and standard deviation of 9.20 in pretest and 13.39 

in posttest.  The mean gain for field dependent students was 14.98 while that of the field 

independent was 26.9.  The mean difference was 18.45 in favour of the field independent group. 

Therefore, the difference between the mean achievement scores of chemistry students with field 

dependent and field independent cognitive styles when collaborative instructional strategy is used 

was 18.45.  

 

Hypothesis Two 

There is no significant difference between the mean achievement scores of chemistry students 

with field dependent and field independent cognitive styles when collaborative instructional 

strategy is used. 
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Table 4: ANCOVA Result of chemistry Students with Field-dependent and Field-

independent Achievement when Taught Chemistry Using Collaborative Instructional 

Strategy and Those Taught Using the Conventional Method 

Source Type III Sum 

of Squares 

df Mean Square F Sig. 

Corrected 

Model 
13590.24 2 6795.12 106.51 .000 

Intercept 12057.20 1 12057.20 188.99 .000 

Achprt 10159.47 1 10159.47 159.25 .000 

Cogst 347.95 1 347.9 5.45 .022 

Error 5167.50 81 63.79   

Total 265975.00 84    

Corrected Total 48012.136 83    

a. R Squared = .555 (adjusted R Square = .549 

 Table 4 reveals that F(1,63.79)=5.45 with p-value of 0.02 which is less than  0.05 level of 

significant set for this study. The hypothesis is therefore rejected. This implies that there is a 

significant difference between the mean achievement scores of chemistry students with field 

dependent and field independent cognitive styles when collaborative instructional strategy is used. 

Discussion of Findings 
The first finding indicates that there is a significant difference between the mean achievement 

scores of students taught chemistry using collaborative instructional strategy and those taught 

using conventional method. This finding is in agreement with that of Okeke and Okey (2018) and 

Jirgba, Eriba and Achor (2018) who also found that students who studied chemistry using 

collaborative learning strategy achieved better than those with the lecture based method. This 

finding is possible because students who engaged in collaborative learning strategy capitalize on 

one another's resources and skills through asking one another questions for information, 

evaluating one another's ideas, monitoring one another's work which improves their performance. 

This finding also corroborates the assertion by Manya (2011) that students are able to achieve 

higher levels of learning and retain more information when they work in a group rather than 

individually, this applies to both the facilitators of knowledge, the instructors, and the receivers of 

knowledge who are the students.  This finding however disagreed with the earlier finding by 

Williams and Akpan (2017) who found that there was no significant difference in the mean scores 

of students who were taught using collaborative approach and those who were taught using the 

conventional method.The present findings offer further support for the use of the collaborative 

instructional method. This finding disagreed with that of Williams and Akpan (2017) because of 

differences in the cultural background of the students.  The two states, Rivers and Benue States 

where the two studies were conducted have great variations in the cultural, ethnic and religious 

background which could be responsible for the differences in the findings. 
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 The findings equally revealed that there is a significant difference in the mean achievement 

scores of chemistry students with field dependent and field independent cognitive styles when 

collaborative instructional strategy is used.  This implies that students with field independent 

cognitive styles have higher scores than the field dependent cognitive styles. This finding support 

the earlier finding by Idika (2017) who found that there was significant main difference between 

field dependent and field independent students’ achievement in chemistry, students with field 

independent level of cognitive style obtained higher mean score of chemistry achievement than 

those with field dependent level of cognitive style. This finding also collaborates that of Yu (2016) 

who indicated that there was a significant correlation between field-dependent and field-

independent cognitive styles and science and mathematics achievement and field-independent 

students are more successful than their field dependent peers in both courses.  This finding is 

possible because field independent students are more analytical than field dependent learners. 

Being analytical is necessary for success in chemistry particularly and science in general. 

Conclusion 
In this study the use of collaborative instructional strategy enhanced students’ achievement in 

chemistry more than the conventional method.  The use of collaborative instructional strategy also 

favoured students with field-independent cognitive styles more than the field-dependent cognitive 

styles.  

Recommendations 
  Based on the findings, the following recommendations are made: 

i. Chemistry teachers should use collaborative instructional strategy as it 

provides students with opportunity to interact with their peers and enhance 

their achievement in Chemistry. 

ii. Chemistry teachers should use collaborative instructional strategy as it 

favours both field-dependent and field-independent cognitive styles.  

iii. Educational stakeholders (Ministry of education, Teaching Service Board, 

Universal Basic Education Board, UNICEF etc.) should organize 

workshops for re-training of in-service teachers on the use of collaborative 

instructional strategy. 

 

References 
Abubakar, H. (2016). Influence of reflective and impulsive cognitive styles on academic self-efficacy among senior 

secondary students in Kaduna State, Nigeria. A Master of Education Dissertation Ahmadu Bello 

University, Zaria. 

Akem, J. A.  (2007). Research and statistics for higher education. Makurdi:  Destiny  Ventures. 

Ali, Y. N. &Hasan, S. (2009). The relationship between field dependent-independent cognitive style and understanding 

of English text reading and academic success. Retrieved on 3/9/2018 from www.researchgate.com. 

Al-kaabi, A. F. (2016). Effects of collaborative Learning on the Achievement of Students with Different Learning 

Styles at Qatar University (QU).A published Doctoral Thesis of the Brunel University London. 



 

VillageMath Educational Review, 2(1)   https://ngsme.villagemath.net/journals/ver 
 

130 

Effects of Cognitive Styles and Collaborative Instructional Strategy on Academic 

Achievement of Senior Secondary Chemistry Students in Benue State, Nigeria 

Al-Saai A.J. & Dwyer F. M. (2013). The effect of visualization on field-dependent and field-independent learners. 

International Journal of Instructional Media. 20(3):243–249. 

Arisi, R. O. (2011). Effect of cognitive style and gender on jss students’ academic achievement in social studies. 

Lwati: A Journal of Contemporary Research, 8(1), 35-47. 

Armstrong, S. J. & Peterson, E. R. (2012). Understanding and Defining Cognitive Style and  Learning Style: A 

Delphi Study in the Context of Educational Psychology. Educational Studies, 4, 449-455. 

Atamonokhai, S. E. (2017).  Effect of collaborative instructional strategy on students’ interest, achievement and 

retention in chemistry in secondary schools in Benue State. Unpublished Doctoral Thesis of the Federal 

University of Agriculture, Makurdi. 

Bakar, Z. A. & Ali, R. (2013). Cognitive styles in students’ learning and quality education: an exploration of the 

fundamental issues underpinning.Educational Research and Review, 3(1), 33-37. 

Bassey, S. W., Umoren, G. & Udida, L. A. (2013) Cognitive styles, secondary school students’ attitude and academic 

performance in Chemistry in Akwa Ibom State- Nigeria. Retrieved on 14/6/2018 from www. 

hbcse.tifr.res.in/bassey. 

Chapelle, C. and Green P. (2012). Field dependence/independence in second language acquisition research. Language 

Learning, 42 (1), 47-83. 

Garrison, D., Anderson, T. &  Arher, W. (2013) 'Critical thinking, cognitive presence, and computer conferencing in 

distance education', American Journal of Distance Education, 15(1), 7 – 23. 

Gerlach, N. D. (2014). Scientific attitude and cognitive styles. New Delhi: Northern Book Centre. 

Grossmann, D. (2011). A study of cognitive styles and strategy use by successful andunsuccessful adult learners in 

Switzerland. A Published  dissertation of the University of Birmingham. 

Idika, M. I. (2017). Influence of congnitive style and gender on secondary school student’s achievement in and attitude 

to chemistry. Advances in Social Sciences Research Journal, 4(1) 129-139. 

Iji, C. O.,  Ochu, A. N. O., Adikwu, S. O. & Atamonokhai, S. E. (2017). Effect of collaborative instructional strategy 

on male and female students’ achievement in secondary school Chemistry in Benue State, Nigeria. 

International Journal of Pharmacy and Chemistry, 3, (6), 94-98. 

Jirgba, C. M., Eriba, J.O &  Achor, E.E.  (2018). Effect of peer collaboration learning strategy on students’ achievement 

in basic science in makurdi local government of Benue State. Journal of Research in Curriculum and Teaching, 10 

(2), 83-95. 

Johnson, S. L. (2010). Cognitive translation studies developments in theory and method. Norway: University of Bergen. 

Li, K. M. (2015). Learning styles and perceptions of student teachers of computer-supported collaborative learning 

strategy using wikis. Australasian Journal of Educational Technology, 31(1), 32-50. 

Madu B. C. & Ezeamagu, M. U. (2013). Effect of constructivist based approach (5es) on the pupils’ achievement in 

primary mathematics in Enugu state, Nigeria. International Journal of Educational Science and Research 2(1) 23-31. 

Manya, C. (2011). Collaborative learning around the world. Faculty Matters- Phoenix University. 

Muhammad, S. F. (2017). Cognitive Styles and Quality of Learning: A Case of Language Learners. Journal of Elementary 

Education25 (1), 19-37. 



 

VillageMath Educational Review, 2(1)   https://ngsme.villagemath.net/journals/ver 
 

131 Eriba, Garba, Adejoh & Okwara 

Nbina, J. B. (2012). Analysis of Poor Performance of Senior Secondary Students in Chemistry in Nigeria. African 

Research Review, 6(4), 324-334. 

Newton, G. (2010). Improving the effectiveness of learning through hypermedia-based instruction: The importance 

of learner characteristic. Computers in Human Behavior, 11, 461-465. 

Nwagbo, C. & Chikelu, U.C. (2011). Effects of Biology practical activities on students process skill acquisition. Journal 

of Science Teachers Association of Nigeria 46(1) 58-70. 

Ogunleye, B. O. (2011) Team Pair Solo” Cooperative Learning and Personality type as Determinants of Students’ 

Achievement and Attitude to Chemistry. African Research Review, 5(6) 259-276. 

Okebukola, P. A. (2006). Students’ performance in practical chemistry: A study  of some factors related factors. 

Journal of Research in Science Teaching, 24 (2), 119-216. 

Okeke, M. N. & Okey, K. O. (2012). Impact of collaborative learning strategy on the academic achievement of senior 

secondary school chemistry students in Obio-Akpor Local Government Area. International Journal of 

Education and Evaluation 4 (2), 11-24. 

Olagbaju, O. O. (2019). Effects of explicit instructional strategy and cognitive styles on achievement of senior 

secondary students in summary writing in Ibadan, Nigeria. 

Paivio, A. (1971). Imagery and verbal processes. New York: Holt Rinehart and Winston, Inc. 

Samba, R. M. O. & Eriba, J. O. (2012). Innovative approaches in teaching difficult science concepts. Makurdi: Destiny 

Ventures.  

Vygotsky, L. S. (1924). Methodology of reflexological and psychological research.Retrieved on 20/04/2013 from 

http://www.kolar.org/vygotsky. 

Williams, C. & Akpan, K. P.  (2017). Collaborative versus contextual learning and students’academic achievement in 

biology. Journal of Research & Method in Education 7(6)06-10. 

Witkin, H. A. (1962). Manual for embedded figures test, children’s embedded figures test, and group embedded figures test. Palo Alto, 

CA: Consulting Psychologists Press. 

Witkin, H. A., Moore, O. K. &, Oltman, S. R. (1971). Cognitive styles: Essence and origin. New York: International 

University Press. 

Yu, K. A. (2016). Active learning: Cooperative in the college classroom (2. edition). Edina: Interaction Book Company. 



 

VillageMath Educational Review, 2(1)   https://ngsme.villagemath.net/journals/ver 
 

132 

Ethnomathematical Aspects of the Toor Kyo la Nam and Ishiva-dar Indigenous Games of 

the Tiv People of Mbayom Village of Gwer-East Local Government Area of Benue 

State, Nigeria 

 

 

 

 

 

 

Volume 2, Issue 1   September, 2021  CODEN: VERIAU 

Ethnomathematical Aspects of the Toor Kyo la Nam and 

Ishiva-dar Indigenous Games of the Tiv People of Mbayom 

Village of Gwer-East Local Government Area of Benue 

State, Nigeria 

 

Tertsegha Timothy UGEE and Joshua Abah ABAH  

Department of Mathematics Education 

Joseph Sarwuan Tarka University, Makurdi, Nigeria 

 
 
 

DOI: 10.5281/zenodo.5526283 

Article History: Received 26th May, 2021; Revised 4th August, 2021; Published 24th September, 
2021. 
Copyright © 2021 by Author(s) and The VillageMath Network 
This work is licensed under Creative Commons Attribution 4.0 International (CC BY 4.0) 

https://creativecommons.org/licenses/by/4.0/ 

 
How to Cite this Article: 

Ugee, T. T. & Abah, J. A. (2021). Ethnomathematical Aspects of the Toor Kyo la Nam and Ishiva-
dar Indigenous Games of the Tiv People of Mbayom Village of Gwer-East Local Government 
Area of Benue State, Nigeria. VillageMath Educational Review (VER), 2(1), 132-155. 
https://ngsme.villagemath.net/journals/ver/v2i1/ugee-abah 

 
Abstract 
This study applied phenomenological design to explore the ethnomathematical aspects of the Toor 
Kyo la Nam and Ishiva-dar indigenous games of the Tiv people of Mbayom Village of Gwer-East 
Local Government Area of Benue State, Nigeria. The sample comprises 15 Mbayom indigenes 
selected via purposive sampling. The instrument for the study is a semi-structured interview rubric. 
Narrative analysis was used to analyze and interpret the shared experience of Mbayom people with 
the local children plays. The results of the study revealed the richness of the Toor Kyo la Nam and 
Ishiva-dar indigenous games as basis for mathematics instruction in the core areas of Arithmetic, 
Geometry, Logic, Everyday Statistics, Mensuration and Trigonometry. The outcomes also revealed 
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that Mbayom people through the help of Toor Kyo la Nam and Ishiva-dar can identify smart and 
intelligent children who can keep correct records and are responsible for their actions or inactions 
and can also take right decision under pressure or in a very critical situation. Based on the findings, 
the study recommended that Curriculum developers should carefully consider these local 
indigenous games in the design of the mathematic curriculum and Mathematics teachers who are 
the curriculum implementers should as a matter of fact appreciate the mathematical aspects of 
indigenous games and should relate them with topics in mathematics for easier understanding. 

Keywords: Ethnomathematics, Indigenous Games, Toor Kyo la Nam, Ishiva-dar, Mbayom Village, 
Mathematics Education, Tiv 

 

Introduction 
Mathematics is the chief among disciplines in terms of its rich cultural and historical roots in the 

practice of ordinary people. This is because mathematics is always adopting to the needs of the 

society (Abah, 2017). Different scholars have their views of what mathematics is all about. 

According to Merriam-Webster dictionary, Mathematics is the science of numbers and their 

operations, interrelations, combinations, generations and abstractions and of space configurations 

and their structure, measurement, transformation and generalizations or is the science of numbers, 

quantities and shapes and the relations between them. Mathematics can also be defined as the 

study of measurement, properties and relationship of quantities and sets using numbers and 

symbols. Mathematics can be described as an organized active thinking, which involves the search 

for patterns and relationships that may be expressed in symbols. It is an expression of the human 

mind that reflects the active will, the contemplative reason, and the desire for aesthetic perfection. 

Mathematics is essential for the full comprehension of technological and scientific advance 

economic policies and business decision, and other complexity of social and psychological issues 

(Abah, 2018). 

 Mathematics has been the bedrock of modern breakthrough of science and technology, 

the physical science all rest on a knowledge of mathematics, its roles in the field of engineering 

and all other fields of science cannot be overemphasized. The recognition of the importance of 

science and mathematics in the socio-economic and political development of the nation has led to 

the encouragement of Nigerian citizens to pursue science, technology and mathematics education 

instead of the inherited colonial theoretical education. The importance of mathematics as further 

observed by Popoola (1998) spread across every field of human endeavour to the pure science 

(Physics, Chemistry, Biology), mathematics is the basis and language for the course. To the applied 

science and technology (Engineering, Medicine, Pharmacy, Food technology and so on) 

mathematics is the indispensable tool, this means that no applied science can be understood 

without the aid of mathematics. To the art (English, Law, History, Fine art, Music, e.t.c) 

mathematics is the light that gives completeness and consistency. 

 The bright future of every country depends upon the educational system that builds 

morality and behaviour of its citizens. Achieving this requires attractive investment in education 

on a global scale. Education is considered as the optimal instrument that is used for the integration 

of the individual with the society for the sake of developing national goals and achieving high levels 

of progress, promotion of unity, self-actualization and strive for political constancy, social 

evolution, economic welfare, scientific standards, cultural consciousness and technological 
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progress. For acquiring such multi tasks mathematics is studied as fundamental component of 

education (Jameel, 2016). 

 The role of teachers in teaching and learning mathematics cannot be over emphasized.  

Teachers play key roles in the interpretation of the curriculum, syllabus and scheme of work. Odili, 

(2012) observed that in our educational set up some of the mathematics are not adequately 

qualified. This implies that, Mathematics-Teacher factor cannot be left out of students` 

performances. In order to ensure effective teaching and learning of mathematics, teachers should 

adopt correct teaching methods so that the interest of students would be captured and maximum 

result may be obtained at all levels. 

 Many scholars, stakeholders, organizations, individuals and the government have put in 

efforts in perfecting teaching strategies such as concept mapping approach, programmed 

institution, learner`s centered approach, discussion, demonstration among others, to ensure 

teaching and learning of mathematics is effectively made easy. Teachers should not just be 

concerned about what students learn only but also how they learn and how it is applicable in real 

life. 

 Obodo (2004) opined that the type of interest a student brings to the classroom is very 

important. This implies that if a student has positive interest towards a particular subject he or she 

will not only enjoy studying the subject but would also derive satisfaction from the experience and 

knowledge of the subject. Teachers of mathematics should identify activities that students are 

interested in, in order to know how best to present a particular topic so that it can be meaningful, 

interesting and practical to students.  

 Teaching and learning of mathematics has being a challenge right from time till date. 

According to Jameel and Ali (2016) mathematical knowledge is fundamental, but alas, it is poorly 

taught in elementary schools and ultimately mathematical performance remains down, leading to 

lower ability of individuals in comparison to their abilities. Students, particularly girls run away 

from mathematics. This difficulty reaches at its peak when it is taught by unqualified and non-

professional teachers. Attractive and impressive teaching methods are not used to teach 

mathematics and ultimately its results are shown in the failure of students. Several factors such as 

learner`s incompetence, poor achievement in mathematics. Teaching mathematics is a complex 

matter while lack of students` interest on the other hand probably overwhelms the abilities of 

adults and ultimately cause as one of the most important factors for poor performance in 

mathematics. Developing and raising level of student`s interest and involvement means how much 

time, energy and effort they devote towards achieving high goals in mathematics as a learning 

process is fast and instinctual on one hand while on the other hand the belief that supports the 

idea based on working with strategy and planning for the sake of improving mathematical abstract 

and logical fundamental concepts works efficiently in most situations. Parents and government 

both agree that the investment on education especially elementary is not giving desired output due 

to their lacks in understanding mathematical terms and its concepts. The deficiencies in 

representing and retrieving fundamental numerical facts and figures ultimately hinder in the way 

of gaining improvement in mathematics by the perspective of adult students and acquiring high 

standards in mathematics by the perspective teachers and its country as well. Low performance in 

mathematics may be dealt with special instruments and programs designed to meet the special or 

additional needs of individuals for developing essential mathematics skills. Poor academic 
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performance is also seen in secondary school students at all levels find mathematics as a difficult 

and boring subject and develop feelings of inferiority, hesitation and complex. They have outright 

fear when they confront mathematics. Such a situation directly hinders their learning progress as 

they do not actually learn that which is meant for them. Similarly, motivational studying 

environment and level of interest play vital role in achieving high goals especially in mathematics. 

Students` learning environment and the way of stimulating them in accordance with their interests 

and tendencies will automatically lead them towards their performance based destination that will 

surely reduce the level of frustration amongst all. The main reason for failure in mathematics is 

directly related to the development of curriculum and the ways teachers teach mathematics in the 

classes. Different teaching approaches, techniques, methods and ways can influence the outcomes 

in mathematics. Akinsola and Popoola (2004) noted that lack of interest by the students is a major 

problem associated with students’ low and poor academic performance in mathematics. Also 

worthy of note is the teacher’s methodology which is another powerful factor that contributes 

greatly to students` low performance in mathematics. 

 The mathematics teacher is expected to stimulate students by pin-pointing mathematics-

based activities and their applications in the society. It is on this note of teachers` methodology 

that researchers have suggested that Ethnomathematics could be very useful to motivate learners` 

interest and bring about good or excellent academic performance in mathematics and other fields 

that are dependent on mathematics. 

 The realization that every culture generates its own ways of explaining, understanding and 

coping with reality gave rise to Ethnomathematics as a view in mathematics education (Abah 

2019). Ethnomathematics refers to any form of cultural knowledge or social activity characteristic 

of a social and/or cultural group that can be recognized by other groups such as Western 

anthropologists, but not necessarily by the group of origin, as mathematical knowledge or 

mathematical activity (Pompeu, 1993). According to North American Study Group of 

Ethnomathematics - NASGEM (2014) ethnomathematics study is not limited to small-scale 

groups but the prefix “ethno” can refer to any group such as nation, labour unions, religious 

traditions, and so on. It includes the use of mathematical symbols, spatial design, methods of 

calculations, measurement in space and time, specific ways of reasoning, and other human activities 

that can be translated into a formal mathematical representation in field of study. There are two 

main aspects that must be considered by educators in teaching and learning activities namely, 

teachers do not merely transfer the knowledge but also must be able to transfer the values of the 

local wisdom in the student`s neighbourhood. Unfortunately, not all the instruction in the 

classroom uses the local wisdom as the starting point in learning activities. 

 Abah, (2018) observed that modern thinking of the ethnomathematics programme 

acknowledged that there are different ways of doing mathematics by considering the appropriation 

of the academic mathematical knowledge developed by different sectors of the society as well as 

by considering different models in which different cultures negotiate their mathematical practices. 

This approach to ethnomathematics is related to the real life is been developed to improve both 

the level of student`s cognitive and effective abilities so that students can understand the concept 

being studied or taught. A significant part of ethnomathematics research has educational aims, 

seeking to bring to the schools or other formal educational environments the knowledge and the 

mathematics practices and plays or concepts of various cultural groups of people (Gerdes, 1995). 
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 The Tiv people of Mbayom village enjoys culture and heritage that is endowed with 

interesting local games and children`s plays which could supply tremendous ethnomathematical 

backgrounds for mathematics lessons and classes. The Mbayom people are one of the three 

districts in Gwer-East Local Government Area of Benue Stata, Nigeria and they are of the Tiv-

speaking ethnic group. 

 The Mbayom people are predominantly farmers and are also known for their large 

orchards (oranges, mangoes, cashew, etc.). Worthy of note is that these people are friendly and 

hospitable, honest and peaceful. These people, especially children have so many games and which 

aids cognitive development. Specific examples of their local games worth considering are the Toor 

kyo la Nam and Ishiva-dar.  

 The Toor Kyo la Nam (pick that stone and give me) is a game that is played by two players 

per time. The basic materials required for this game are six (6) stones of the same sizes and six (6) 

circles of equal sizes drawn on the floor on a straight file. Three (3) straight lines would also be 

drawn, the first two vertical and the last one horizontal. Note that the three (3) lines are drawn 

with three (3) circles on the left and right respectively. The six (6) stones are placed in the six (6) 

circles and the two players sit on the floor facing the circles with the stones in them and another 

backing the system completely. The player backing the system starts requesting the player facing 

the system to pick the stones for him with a song that says “pick that stone and give me”. As the 

stoners are being removed and given to player he/she must not look at the stones but also keep 

record of the stones given to him/her and the empty circles. The player backing the system must 

not demand for a stone from an empty circle or one of the straight lines else he/she losses and the 

other player takes the turn of requesting for the stones. It could be observed that the drawing of 

circles, straight lines (both vertical and horizontal), selection of stones, removal of stones from the 

circles, and so on, reflects mathematical concepts such as Geometry, Mensuration, Arithmetic, and 

Probability.  

 The Ishiva-dar is another interesting game that is played by two people at a time. A square 

is drawn on the floor or any surface with lines in the middle running from top to the bottom 

(vertical) and left to right (horizontal) and the diagonals. Six (6) objects are needed and these copuld 

be stones, seeds or anything that the players chooses to use but of course the first three (3) objects 

for one player must be different from that of his/her opponent. The two players would sit in 

opposite direction both facing the Ishiva-dar (square-like structure on the floor) and the objects 

(stones) would be placed in front of each player at the points where the earlier drawn lines meets 

with the square. The center where all lines meet is usually empty at the beginning. Each player`s 

target is to have his stones on a straight line either horizontal, vertical or diagonal compulsorily 

including the center. For example, considering vertical line, the winner`s stone is right in front of 

his opponent, one stone at the center and last stone is in his front on a straight line. Worthy of 

note is that, this game makes the players to be responsible for their actions, this implies that at 

each point a player is to move his stone, he must be calculative, must put himself in the shoes of 

his opponent and reason critically as if he were the opponent, what he would have done after he 

must have moved his stone to another point then takes his decision. Spectators are not allowed to 

aid any of the players and the game continues until a winner emerges. In this game also there are 

some interesting elements of mathematics such as Geometry, Critical Thinking, and Arithmetic. 

The basic things to note about this game is that two stones must not be at a point the same time, 
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you move your stone only to the next available empty space, that means you don`t just jump or 

move your stone to any available empty space. 

 These games (Toor Kyo la Nam and Ishiva-dar) are not restricted to a particular gender, they 

are for both male and female, adult and children alike. The adults use the Ishiva-dar to teach their 

children that any decision you take in life has consequences and also to test arithmetic (addition 

and subtraction) skills to know if these children are qualified to be sent on errands. 

 Considering the mathematical richness of the Toor Kyo la nam and Ishiva-dar, this study seeks 

to explore ways of making them useful in the teaching and learning of mathematics at the Basic 

Education level. The study intends to add to the significance of demystifying mathematics as a 

subject by building on the learner`s fund of indigenous knowledge. 

Statement of the Problem  
The importance of mathematics to national development cannot be overemphasized. The attitude 

of both teachers and students towards teaching and learning of mathematics is of great concern. 

The problem of mathematics teaching and learning such as teacher`s methodology, poor 

instruction strategies, teacher`s incompetence, lack of students` involvement and lack of interest 

have being lingering for years. The increasing nature of poor academic performance of senior 

secondary school students in mathematics especially in external examinations like West African 

Examination Council (WAEC), Senior School Certificate Examination (SSCE) and Unified 

Tertiary Matriculation Examination (UTME) is worrisome. This is blamed on teacher`s 

methodology and students lack of interest. Majority of the students might not understand the 

relevance of mathematics to their everyday life and future education endeavours. Mathematics is 

created out of human needs to solve problems which can arise from many sources including the 

learner`s culture. This is why every student needs to be carried along through the teacher`s method 

given the opportunity to learn as much mathematics he/she can in order to function effectively 

and intelligently in the society. The mathematical dimensions of cultural games and plays are hardly 

explored, particularly among the Tiv people. Blending the components of these games into 

classroom instruction may stir up learner`s interest and improve mathematics richness of these 

indigenous games (Toor Kyo la Nam and Ishiva-dar) of the Tiv people of Mbayom village of Gwer-

East Local Government of Benue State, Nigeria and suggest or ascertain how it can be applied in 

the classroom for better academic performance in mathematics. 

Literature Review 

Experiential Learning Theory (Kolb, Boyatzis & mainelres, 2000) 

Experiential learning theory (ELT) provides a holistic model of the learning process and a multiline 

model of adult development, both of which are consistent with what people know about how 

people learn, grow and develop (Kolb et al., 2000). The emphasis on experience in ELT is due to 

the central role experience plays in the learning process. ELT defines learning as the process 

whereby knowledge is created through the transformation of experience, with knowledge resulting 

from the combination of grasping and transforming experience (Kolb et al., 2000). There are four 

major stages in instructional approaches basal on the ELT. Stage one involves planning the next 

experience through setting of objectives and learning activities and exploration of learning 

experience. In stage three provision is made for reflecting on what actually happened in the 

delivery. This third stage helps to develop metacognition in the student. The fourth stage gives 
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room for discussion and interactions among all elements of the instructional process with the 

openness to repeat the same cycle to ensure effectiveness (Chesiment et al., 2016). When these 

stages are executed in the mathematics classroom, the outcome is an active interaction in which 

students process new information in such a way that it makes sense to them in their own frames 

of reference inner worlds of memory experience and response (CORD, 1999). He further 

maintained that, in a history augmented learning environments, students, discover meaningful 

relationships between abstract ideas and practical applications in the context of the real world. 

Interestingly, experiential learning theory blends with the Toor Kyo la nam and Ishiva-dar. 

Tôôr Kyo la nam game involves selection of stones (six stone of the same size), drawing of circles, 

vertical and horizontal straight lines, for the game to begins, the rule are set and each player knows 

his or her objectives or aims and then the actual game begins. The selection of stones, drawing of 

cycles and lines could be seen as planning or preparation for the game, the players explore ways of 

winning their opponent without violating the rules of the game so as to achieve their objectives. 

We may agree that this same helps develop metacognition in children who are involved and on a 

general note this could be of great help to students during mathematics classes.  

The Ishiva-dar also involves drawing of a square, vertical and horizontal lines, and selection 

of stones. The four stages as mentioned in the theory also apply here in the sense that, drawing of 

a square, lines and selection of stones are preparatory stages that can develop schemas in students 

to function very well in mathematics classes such as menstruation, geometry, and arithmetic. 

Playing with the strong aim of winning while keeping to the rules of the game, this game contains 

elements of logic and if integrated into mathematics can be of great help both to the teacher and 

students especially in areas such as logic, arithmetic, mensuration and so on. 

 

The Apos Theory (Dubinsky & McDonald, 2001) 

The indigenous games, children’s play and local crafts play important roles in mathematics 

instruction delivery which can best be described by the Apos theory. Apos theory proposes that 

an individual has to have appropriate mental structures refer to make sense of a given mathematical 

concept. The mental structure refers to the likely actions, processes, objects and schema required 

to learn the concept (Maharaj, 2010). The Apos theory begins with action and moves though 

processes to encapsulated objects. These objects are then integrated into schema consisting of 

action, process and objects, which themselves can be encapsulated as objects. Apos theory 

assumed that mathematical knowledge which is passed by someone is the result of interaction with 

people and the result of his/her mental constructions in comprehending mathematical ideas. 

Comprehending of mathematical concept begins by manipulating existing mental construction or 

manipulating physical objects to form action. When action is done repeatedly, and the individual 

reflects on it, the outcome is interiorized to become a process, which in turn develops into 

cognitive objects. The collection of action, process, object and other scheme which is connected 

integrally and organized structurally in the individual’s thinking is called the shcema (Syaiful et al., 

2014). The theory makes testable predictions that if a particular collection of actions, processes, 

objects and schemes are constructed in a certain manner by a student, then this individual will 

likely be successful using certain mathematical concept and in certain problem situations. 

Some of the indigenous local games, in this case, Tôôr Kyo la nam and Ishiva-dar local games of the 

Tiv people of Mbayom have some mathematical aspects that can awaken reasoning in children, in 
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the classroom and the society at large. The selection of stones, drawing of circles, lines (vertical & 

horizontal) in the case of Tôôr Kyo la nam and the selection of objects of different colours, 

drawing of square with lines running both vertical, horizontal and diagonals in the case of Ishiva-

dar blends with the collection of actions, processes, objects and schemas, in the Apos theory. 

Selection of stones or objects of objects of different colors, drawing of circles, squares and lines 

in both Ishiva-dar and Tôôr Kyo la nam could be integrated into many topics covered in the 

mathematics curriculum. Appropriate, constant and frequent use and interaction with these games, 

processes, actions and objects could develop schemas in children which will be of tremendous 

effect in the mathematics class. 

 

The Mathematics Curriculum 

Mathematics is the chief among disciples in terms of rich cultural and historical roots in the 

practice of ordinary people (Abah, Iji, Abakpa & Anyagh, 2021). Mathematics as a field of study 

has other subfields ranging from number theory, game probability theories, fractals, spherical and 

spatial geometry, trigonometry, arithmetic, algebra, calculus, statistics, indices, and so on. These 

various aspects of mathematics are so important that students should not take them for granted.  

  Curriculum is the combination of instructional practices, learning experiences, and 

students’ performances assessment that are designed to bring out and evaluate the target learning 

outcomes of a particular course or subject. The mathematics curriculum is designed in such a way 

that the three domains namely, cognitive domain, affective domain and psychomotor domain are 

covered in order to build an individual completely, ranging from the level of reasoning, emotions 

and skills. This enables the curriculum and syllables implementers to meet the individual needs of 

different students. The curriculum has an important part known as the foundation which stresses 

the basic concepts, knowledge, properties and simple real life applications.  

The Tiv people of Mbayom village have some local games and plays that are suitable for 

mathematics teaching and learning, owing to the fact that teachers may include some enrichment 

topics at their discretion, the games involve drawing of circles and straight lines, selection of 

stones in case of Tôôr Kyo la nam and drawing of a square with horizontal and diagonal lines, 

selection of object in case of Ishiva-dar could help stimulate learning in students. As the structure 

of mathematics is carefully designed in interdepent concepts, that is, one concept especially the 

lower one leads to the understanding of another concept may be a higher one, the students will 

align quickly when higher concepts are introduced. 

 

The Tiv People of Mbayom Village 

The people of Mbayom village of Gwer-East Local Government Area of Benue State, Nigeria 

are of the Tiv speaking ethnic group. Gwer is the home of the Masev people with headquarter is 

in Aliade and is made of three districts which include; Ngyohov, Njiriv, and Yonov. The mbayom 

people are of the Ngyohov district located along Aliade-Otukpo Expressway sharing boundaries 

with Ikyonov in the North, Ikyogbajir in the South, Mbakine in the East and Howe in the west. 

The Mbayom people are pre-dominantly farmers. Apart from farming they are also known for 

salt production, mill stone production, crafts activities such as making of baskets, construction of 

hoes, and making of local chairs among others. The agricultural produce and other products are 

traded in Aliade market which holds in five (5) days interval. Mbayom people as a result of 

modernization, are mostly Christians and are known for their honesty, hospitality, generosity, 
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hard work and humility. Their lifestyle is guided by the Holy Bible and fear of God. However, 

some still hold strongly and believe strongly in Swem (gods or deified ancestors which dictate 

how the people should conduct themselves morally, honestly and be faithfully in everything they 

do.) Swen also judges between disagreeing parties and strikes the offender with incurable 

infirmities.  

The T��r �y� �a 	a
 

The Tôôr kyo la nam (meaning “pick that stone and give me”) is a game that is placed by two people 

(players) per time. The game requires six (6) stones of the same sizes, six (6) lairds of equal sizes 

drawn on the floor on straight file three straight lines would also be drawn, the first two vertical 

and the least on horizontal. The first two vertical lines are called Rivers and the third and least 

horizontal lines are called a valley. The two players seat on the floor with one facing the system 

or game and the other backing the system, a referee or observers if any also take (s) his/their 

position. 

 

          

 

 

 

 

 

Figure 1: A typical diagram of Tyoor kyo la nam game   

 

The player backing the system starts the game with a song: yaya oh yaya ooh tôôr wan kyo la 

nama (yaya is the name given to the player that is facing the system, tôôr wan kyo la nama means 

implies pick that stone and give me) which says yaya pick up that stone and give me. Then yaya 

demands to know which of that stones he is to pick by asking ngunu (this one?) yes the singer 

replies; if the circle has a stone inside, it with will be given to him else he will be told he is wrong, 

if the singer fails then he becomes the yaya and the former yaya becomes the singer and the game 

continues in that order. For example, two players are to play the game say Terna and Terfa. Terna 

is the singer that would back the system while Terfa is yaya that would face the system. Terna 

starts, yaya ooh yaya ooh Tôôr wan kyo la nama (yaya pickup that stone and give me) yaya (Terfa) points 

at the first circles and asked this one? (ngunu). Oon nama se (yes give me) Terna replies, yaya now 

gives him the stone which he must not look at it or turn to look at the system. Terna sing again 

and yaya points the first empty circle again and asked this one? Terna replies No, yaya now points 

the seconds circle and Terna would accept and the stone would be given to him. Terna sings again 

and yaya (Terfa) points the first empty, Terna said No, he points the second empty Terna also said 

no then he pointed the third circle and Terna accepted. Now when he sing for the fourth time 

(remember the first three circles one the left are empty, in between the six circles are two rivers 

and one valley that must be crossed by calling their names respectively) yaya ooh yaya ooh tôôr wan 

kyo la nama, ngunun, nvende ye, ngunun, nvende ye, ngula ka wuala, ngunun. Gula kpaa wuala, ngunun, ka 

akpa je la, ngunun oon nama se”. yaya wanted to know which stone Terna wanted him to give him 

this time around knowing fully well that the first three circles on the left are empty, Terna also 

noted that he has been given three stones so definitely, the first three cycles on the left must be 

empty. In the song above, Terna asked yaya (Terna) to pick up a stone and give him, yaya, now 

5 6 4 3 2 1 
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pointed at the first empty cycle which Terna said no, he pointed the second and the third and got 

a no respectively. He then continued by pointing at the second river got the same answer, he 

pointed at the valley and he was also told that, that’s a valley, then he pointed at the fourth circle 

and Terna successfully completed his turn without failing Terna would have failed if he had and 

that earns him a point. Please note, if said yes give me that stone when Terna pointed an empty 

circle or when he pointed a river or valley. The selection of stones, drawing of circles, drawing of 

straight line, answering yes or no appropriately and so on reflects mathematical concepts such as 

arithmetic maturation Geometry, logic, number and numeration, probability, every day satisticsand 

trigonometry. If integrated into the mathematics curriculum, the students may quickly and easily 

understand the topics. 

 

The Ishiva�Dar 

 The is another richly mathematically endowed local game. The game also involves two 

players per time. A square is drawn on the floor or any surface with lines in the middle running 

from top to the bottom (vertical) and left to right (horizontal) and the diagonals. Six objects are 

needed and these could be stones, seeds or anything depending on the player’s choice. But of 

course, the first three objects for one player must be different from that of his/her opponent. The 

two player would sit in opposite directions both facing the Ishiva-dar. Object (stones) would place 

in front of each player at the points where the earlier drawn lines meets with the square. 

 

 

        

 

 

 

Figure 2: A typical diagram of the Ishiva-dar game.  

 

The centre of the square is usually empty, the aim of each player is to get his/her stones 

on a straight line including the centre. For example, if Terna and Terfa are playing this game; when 

Terna’s stones in course of the game happens to be on straight line being it vertical, horizontal or 

any of the diagonals then he wins.The players can tock each other’s stones. That is when Terna 

place his stones in between Terfa’s stones, then Terna’s stones is locked and he can’t move it until 

when it unlocked by his opponent. The game demands that on object be moved only when there 

is an empty space next to it, that player takes a division no going back and finally spectators or 

observe must not give due to any player. 

  The tôôr kyo la nam and Ishiva-dat has rich mathematical concepts ranging from selection 

of six (6) stones, drawing of circles, lines, and square could leave the children with great experience 

relating to Geometry, mensuration, probability, arithmetic, logic and measure of central tendency. 

These games if incorporated or integrated into the mathematics curriculum may tremendous help 

for instruction, understanding and better comprehension for better results in mathematics 

performances. 
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Empirical Studies 

Abah (2018) in a study provided insights into the educational relevance of the I’tche game of the 

Orokam people of Idoma land of Benue State of Nigeria.The “I’tche game of the Orokam people 

is the ancient mancala game, so common or popular amomg the Orokam people of Idoma that 

the term “I`tche” means to play since it can easily replicate on the hard ground by digging little 

holes and filling them with the required number of stones “Itches’’ in the Idoma language means 

“game” It is obviously the first game every Orokam child learnt to play. The I’tche game had many 

names across Nigeria and much of Africa. The I’tche game is an abstract strategy game involving 

little amount of change. It ensures observational skills, critical thinking, planning ahead spatial 

perception and number sense. Likewise, the present study seeks to identify the mathematical 

aspects or enthino mathematics of the tôôr kyo la nam and Ishiva-dar indigenous games of the 

Tiv people of Gwer-East Local Government Area of Benue State, Nigeria. 

 Mase (2019) in his study of the first Tiv computing system maintained that the Tiv people 

invented Azenga to reduce the stress in counting and the Azenga counting system virtually took 

over the position of stones, which were very heavy to carry about and at the same time very difficult 

to come by. Azenga are stick-like structures gotten from reed. The device was used in counting 

bigger numbers of Tens, hundreds and thousands. It was used to perform mathematical educations 

like addition, subtraction, multiplication and division. The use of this device become famous 

following, its introduction in the infancy (primary) and college (secondary) schools to teach 

mathematics. The device provides its efficiency owing to the fact that it did not require electricity 

for its operations. It is light to carry about and had colours to differentiate from the varying 

numbers it represents. The Azenga mechanism was popularly used in Nigerian primary and nursery 

(kindergartens) schools to perform arithmetical especially in the rural areas of Benue state. 

Similarly, the present study desires to pin point the mathematical aspects of the Tôôr Kyo la nam and 

Ishiva-dar indigenous games to the Tiv people of Mbayom village of Gwer-East local government 

Area of Benue state, Nigeria, and also suggest ways in which their local games could be of help to 

the teaching and learning of mathematics if integrated into the mathematics curriculum.   

Fouz and Amit (2009) embarked on a study to mainly offer an ethnomathematics analysis 

of Bedioun embroidery samples taken from traditional dresses made by Bedoiun women from 

Negev area in south of Isreal. In the work “Ethnomathematics and geometrical shapes in Bedoiun 

women`s traditional dress”, Fouz and Amit (2019) described how ethno mathematical elements 

are incorporated in the teaching of mathematics for Bedouin students in the Negev, and how this 

contributes to their learning of mathematics. This study developed teaching units based on 

integrated ethno mathematical elements within the Bedouin society into the mathematics 

curriculum and evaluated its influence on the students. The study comprised of five stages; the 

first stage identified ethno mathematical elements in the life of the Bedouins in the Negev through 

interviews with community elders; the second stage analysed these elements according to formal 

mathematical categories. In the third stage, the researchers created teaching units incorporating 

the ethno mathematical elements identified in the initial stages into the standard mathematics 

curriculum and the fourth stage saw the application of the combinational teaching units in two 

Bedouin high schools. Finally, in the fifth stage, tests were administered and data compiled in order 

to evaluate and compare the students` performance in solving mathematical problems as well as 

the influence of the new teaching units of the new teaching units on the self-confidence and 

attitudes of the students control group. The results were the compared. The findings clearly 
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demonstrated an increase in the motivation, self-confidence and enthusiasm of the research group 

students perceived their homes, families, schools and the study of mathematics was transformed. 

However, Fouz and Amit (2019) focused on the local lives of Bedouin Isrealis. This present work 

intends to explore the richness of some indigenous games of the Tiv people of Mbayom village of 

Gwer-East Local Government Area of Benue State, Nigeria. The focus of the current study will 

be on the mathematical aspects of indigenous games such as Toor kyo la nam and ishiva-dar.  

 

Purpose of the Study 
The main purpose of this is to determine the ethnomathematics endowed in some games played 

by both adults and children of Mbayom people of Benue State, Nigeria, Specifically the seeks to: 

i. Determine the rules of Toor Kyo la Nam and its mathematical aspects. 

ii. Determine the rules of Ishiva-dar and its mathematical aspects. 

iii. Find out the patterns involved in making Toor Kyo la Nam and ishiva-dar floors 

respectively.  

iv. Find out the Mbayom people`s experience of Toor Kyo la Nam and Ishiva-dar. 

Research Questions 
i. What are the rules of Toor Kyo la Nam indigenous games of the Tiv people of Mbayom 

village of Gwer-East LGA of Benue State, Nigeria? 

ii. What are the rules of Ishiva-dar indigenous game of the Tiv people of Mbayom village 

of Gwer-East LGA of Benue State, Nigeria? 

iii. What are the mathematical aspects of Toor Kyo la Nam indigenous game of the Tiv 

people of Mbayom village of Gwer-East LGA of Benue State, Nigeria? 

iv. What are the mathematical aspects of Ishiva-adr indigenous game of the Tiv people of 

mbayom village of Gwer-East LGA of Benue State, Nigeria? 

v. What are the Mbayom people`s experience with the Toor Kyo la Nam? 

vi. What are the mbayom people`s experience with the Ishiva-dar? 

Methodology 

This study adopted a phenomenological design method since its aim is to develop a rich, accurate, 

precise, complete and clear description and understanding of a particular human experience or 

experiential moment. Specifically, this work seeks to rally round interpretive phenomenology in 

the course of the research. In the current research, the concern is to understand lived experience 

of the people and how they make sense of these experiences with Toor kyo la nam and Ishiva-dar 

indigenous games of the Tiv people of Mbayom village.  Interpretive phenomenology aims to 

capture and explore the meanings that participants assign to their experiences (Reid et al, 2005). 

 

The research was carried out in Mbayom village, Gwer-East Local Government Area of 

Benue State, Nigeria. Mbayom is located along Aliade-Otukpo express way. It is a village in 

Ngyohov district of Gwer East L.G.A, Benue State, Nigeria. Mbayom people are of the Tiv 

speaking ethnic group living in clustered extended family compounds. Mbayom is made up of five 

(5) kindreds namely Mbaiov kindred, Onmbagwe kindred, Mbaagbanor kindred and 

Mbagba/Asase kindred. 
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The population of the study will consist of the entire people of Mbayom but especially     

those living at Tse-Akputu in Mbagba/Asase kindred. 

The study used a sample of fifteen (15) Mbayom people both males and females, young 

and old who volunteered to participate in the study. The sampling Technique used is purposive 

sampling. The volunteer was also considered based on their wealth of experience and knowledge 

about the games under investigation. The volunteers were also grouped into players, observers and 

referee(s) respectively for both Toor Kyo la Nam and Ishiva-dar. Both games can only be played by 

two players per time, a referee and any number of spectators or observers. 

A semi-structured in-depth interview rubric and video recorder were the two (2) 

instruments used for data collection for both Toor Kyo la Nam and Ishiva-dar indigenous games of 

the Tiv people of Mbayom village of Gwer-East LGA of Benue State, Nigeria. The semi-structured 

interview consisted a number of planned questions, however the researcher exercised more 

freedom in modifying the working and order of the questions in the course of the interview. In-

depth interview made the whole process less formal in the set of questions making the interview 

or respondents to be free and relieved during the session. The researcher was able to collect 

complex information with a higher proportion of opinion-based information with the help of the 

interview, the questions were more focused on the lived experience of the Mbayom people with 

Toor Kyo la Nam and Ishiva-adr indigenous games of Tiv people. Pictures and video coverage of the 

games in actions were taken/captured all through the process and also a video coverage of the 

interview session was also captured. 

The instruments, semi-structured in-depth interview and rubric video for both Toor Kyo la 

Nam and Ishiva-dar were validated by an expert in Ethnomathematics. 

Semi-structured in-depth interview rubric and video recorder were the two instruments 

used in the collection of the data for both Toor Kyo la Nam and Ishiva-dar indigenous games of the 

Tiv people of Mbayom village of Gwer-East LGA of Benue State, Nigeria.  The video recorder 

was used for coverage of the games sessions and interview session respectively. Also, observations 

were made, notes taken and a diligent and careful watch on the participants (players) gesture were 

put into serious consideration at each moment of the process and noted down. 

The research used a narrative analysis method for analyzing the data. This analytic method 

was adopted and used to interpret the shared experience of the Tiv people of Mbayom village of 

Gwer-East Local Government Area of Benue State, Nigeria, in their everyday lives in relation to 

the Toor Kyo la nam and Ishiva-dar indigenous games of the Tiv people of Mbayom.  

Results 
The data of this study is presented according to the research questions.  

Research question one 

 What are the rules of the Toor Kyo La Nam? Indigenous game of the Tiv people of Mbayom 

Village of Gwer-East LGA of Benue State, Nigeria? 

The following are the rules of the game according to respondent 1 (Mr. Azonge Gafa) 

Rule 1: The referee decides by lot who play first 
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Rule 2: The first player must sit backing the Toor Kyo La Nam game with his/her hands behind 

him/her. 

Rule 3: Observers are not allowed to talk or assist any player directly or indirectly. 

Rule 4: The first player must not look at the stones give to him while the game is still in progress 

Rule 5: The first must not count the stones in his/her hands. 

Rule 6: A demand of stone from an empty circle, a river or a valley means he has failed 

Rule 7: The first player continuous until he or she fails then he becomes the yaya and the second 

player takes over. 

Rule 8: The game is over when the stones are successfully taken from the circles. 

 The referee decides by lot who players first, but in a situation where there is no referee the 

players decide themselves who plays first to avoid partiality, the first player must sit and back the 

Toor Kyo La Nam game with his/her hands behind him/her to prevent him from counting and 

subtracting directly but to encourage him to do that in his mind logically. Observers are not allowed 

to talk or assist any player directly or indirectly. This is to enable players to depend strictly on their 

abilities and not joint efforts. The first player to whom the stones are given to him while the game 

is still in progress this is to prevent him from him from counting directly as he looks at the stones 

but should logically do the calculations without looking at the stones. While holding the stones 

behind the first player is not allowed to count them rather he is encouraged to keep record of the 

stones in his hands right from the first stone that was given to him upon his demand. 

 A demand of a stone from an empty circle a river or the valley means the player has failed 

this implies that when the first player demands for a stone through a song (yaya ooh yaya ooh toor wan 

wan kyo la nama, which means yaya give me that stone) yaya must start his enquiry of which stone 

he has be asked to pick by pointing at the first circle the second, third, the rivers and the valley 

and so on and it is the duty of the first player to decide which circle he is demanding a stone from, 

if yaya points an empty circle  a river or the valley and the first player accepts then he fails and 

hence becomes the yaya, if the first player is able to keep records of the stones given to him, the 

number of empty circles the number of stones left in the circles and the positions of the rivers and 

the valley and correctly answer yaya then he wins otherwise he fails and becomes the next yaya. 

The game is over only when all the stones have been successfully taken and the circles 

becomes empty the first player continues and the yaya remains the yaya until the first player fails. 

 

Figure 3: A typical play of the Toor kyo la nam is illustrated here between Terkimbi and Lubem.  

 

 

  

 

Terkimbi: First Player 

Lubem:  Yaya 

 

 

5 6 4 3 2 1 
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Terkimbi sings: yaya ooh yaya ooh toor wan kyo la nama (yaya pick that stone and give me) 

Lubem response: Ngunu? (This one, Pointing at 1) 

Terkimbi Accepts: een nam a se (yes give me) Lubem gives him the stone in the first circle 

    

 

         

  

  

Terkimbi sings again: yaya ooh yayatoorwakyo la nama 

Lubem: Ngunu? (This one? pointing at 1) 

Terkimbi: Mvende ye (no) 

Lubem: Ngunu? (Pointing at 2) 

Terkimbi: eem nam a se (yes give me) Lubem gives Terkimbi the second stone 

 

 

 

  

 

 

Terkimbi sings again: yaya ooh yaya ooh Toor kyo la nama 

Lubem: Ngunu? (This one? Pointing at 1) 

Terkimbi: mvende ye (not that one) 

Lubem: Ngunun? (pointing at 2) 

5 6 4 3 2 1 

5 6 4 3 2 1 

5 6 4 3 2 1 
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Terkimbi: mvende ye (no) 

Lubem: Ngunun? (This one, pointing at 3) 

Terkimbi: eem nam a se (yes give me) 

Lubem gives Terkimbi the third stone. 

  

 

 

 

 

Terkimbi: yaya ooh yaya ooh toor wam kyo la nama 

Lubem: Ngunu? (This one? Pointing at 1) 

Terkimbi: mvende ye (no) 

Lubem: Ngunu? (This one? Pointing at 2) 

Terkimbi: Mvende ye (no)  

Lubem: Ngunu? Pointing at 3 

Terkimbi: Mvende ye (no) 

Lubem: Ngunu? Pointing at the first river 

Terkimbi: Ngunu la kawua la (that is a river) 

Lubem: Ngunu? Pointing at the second river 

Terkimbi: Ngula ka wua la (That is another river) 

Lubem: Ngunu? Pointing at the valley 

Terkimbi: kaa akpa je la (that is a valley) 

Lubem: Ngunu? Pointing at the fourth circle 

Terkimbi: eem nam a se (yes give me) 

Lubem gives Terkimbi the fourth stone 

 

  

 

  

 

5 6 4 3 2 1 

5 6 4 3 2 1 
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Terkimbi: yaya ooh yaya ooh toor wan kyo la nama (yaya pick that stone and give me) 

Lubem: Ngunu? Pionting at 1, 2, 3, 1st river 2nd river & the Valley 

Terkimbi: Mvende ye (no) 

Lubem: Ngunu? Pointing at four. 

Terkimbi: eem nam a se 

Referee: you have failed. 

 

Research question two 

What are the rules of Ishiva-dar indigenous game of the Tiv people of Mbayom village of Gwer-

East LGA of Benue State, Nigeria? 

MrAdeeUja also known as papa Uja responding to this question said the rules are as follows: 

Rule 1: Observers are not allowed to suggest moves to any of the players 

Rule 2: One must move one’s object to the next available space either left or right or diagonally. 

Rule 3: You must not retreat your movements 

Rule 4: The winner’s seed must be on a straight line either vertical horizontal or on the diagonals 

with the centre inclusive. 

 Observers are not allowed to suggest moves to any player if it happens then the game will 

be cancelled and the players will have to start afresh. They are not allowed to contribute so that 

the players involved will think critically and take decisions on their own bearing in mind that they 

are responsible for their actions. On must move one’s object to the next available space either left 

or right, this implies that one is not permitted to jump over his/her opponent’s objects. You move 

your seed left or right to the next available space only, and if there is no space you are allowed to 

move such an object or seed. 

 You must not retreat your movement once you have moved a seed you can’t bring it back 

and claim you made a mistake, no you cannot bring it back no matter what as far as the game is 

concerned. 

 The seed at the centre can be moved to any available space. This implies that the seed at 

the centre is not restricted in its movement except to an occupied space otherwise it can be moved 

to any available space the player decides. 

The winner’s seed must be on a straight line ether vertical, horizontal (left to right with centre 

inclusive) or the diagonals with centre inclusive 
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Figure 4 depicts a typical Ishiva-dar game between Bemdoo and Terfa 
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Observe that Terfa seed are on a diagonal line. This implies Terfa is the winner 

Research question three 

 What are the mathematical aspects of Toor kyo la nam indigenous game of the Tiv people 

of Mbayom Gwer LGA of Benue State Nigeria? 

The mathematical aspects of the Toor Kyo La Nam include the following; 

 Everyday statistics Geometry and mensuration Arithmetic, and Logic. 

 Everyday statistics; Toor kyo La Nam can be seen in everyday statistics in the selection of 

stones and counting of the stones. Grouping the stones such that three are in the first three circles 

before the rivers and the valley and the second three stones in the second three circles after the 

rivers and the valley, the number of stones corresponds with the number of times the stones are 

demanded for and this demonstrates frequency which can be used in forming frequency 

distribution table. 

 Geometry and mensuration. The drawing of six (6) circles and three (3) straight lines 

illustrates geometry and mensuration of shapes in mathematics. 

 Arithmetic could be observed in the Toor Kyo La Nam when the selection of stones, 

counting of the stones from each circle upon demand is in progress. The division of circles such 

that three on the left hand side before the rivers and the valley is also another aspect of 

mathematics that is hidden in ToorKyo La Nam game of Tiv people of Mbayom 

 Logic; logic is displayed in the Toor Kyo La Nam or can be observed when the first player 

who usually sits backing the Toor Kyo La Nam game is not allowed or permitted to count the stones 

in his hands or even look at them but is mandate to keep record of the number of stones given to 

him the number of empty circles and the number of circles still containing stones in them, the 

careful record keeping of the numbers of stones given to him, the number of empty circles and 

the numbers of circles still  containing or holding stones without looking at the game is strictly 

logic which is also hidden in the Toor Kyo La Nam game of the Mbayom people of  the Tiv nation. 

 

Research questions four 

 What are the mathematical aspects of Ishiva-dar indigenous game of the Tiv people of 

Mbayom Gwer LGA of Benue State Nigeria? 

 Based on the reports form respondents, the mathematical aspects of Ishivadar includes 

Geometry, Measure of Central Tendency, Logical and Trigonometry. 

 Geometry; this aspect can be seen in Ishiva-dar when the square is drawn with lines running 

through it in the vertical, horizontal and the diagonals. Different sizes of triangle can be extracted 

from the square and their areas calculated. 

 Measure of central tendency; measure of central tendency deals with mode, mean and 

median, the number of moves a particular player makes to win can be tabulate and used in finding 

mode mean and median respectively. 
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Logic; the careful calculation and moves of the stones involve critical thinking which an aspect of 

logic in mathematics is. 

Research question five 

What are the Mbayom people`s experiences of Toor Kyo La Nam? 

 The experience of Mbayom people about Toor kyo la nam according to papa Uja (Mr. Adee 

Uja) are as follows; 

i. It enables the people to identify intelligent children who can be entrusted with valuable 

items and even money. Those children that can deliver if sent on errands or to the 

market to either sell or buy. 

ii. It enables the people to also identify children who can be trusted when it comes to 

record keeping of items such as farm products and information. 

iii.  They also predict those children that can perform excellently when it comes to 

academics if given the opportunity. 

iv.  It fosters peace unity and love among the children adults and the entire community at 

large. 

v.  It also enables the people to the accurate thinking ability of the aged and their ability 

keep records correctly so as be trusted with certain responsibilities. 

Research question six 

What are the Mbayom people’s experiences of the Ishiva-dar? 

 Experience of Ishiva-dar is not far from that of Toor kyo la nam as can be seen below. 

i. It helps identify smart and intelligent children who can be responsible for their actions 

or inactions both at home, the school and the community at large. 

ii. It also enables the peoples to assume those children who can think correctly and take 

right decisions if they are under pressure or in a very critical situation.  

iii. It is also used to foretell or predict those children that can do well academically given 

the opportunity to learn in a former classroom. 

iv. The game also fosters place, unity love and joy among the people. 

 

Discussion of Finding   
There are eight (8) rules in the play of the Toor kyo la nam and five (5) rules in the Ishiva-dar 

indigenous game of the Tiv people of Mbayom village of Gwer-East Local Government Area of 

Benue State Nigeria. The people of Mbayom village are not given any special training about the 

games (Toor kyo la nam and ishiva-dar). The children simply learn this games by observation and 

gradually they begin to practice and before the ages of five (5) or six (6) they start drawing and 

playing the games. That is to say, the Toor kyo la nam and Ishiva-dar enhances observational skills in 

children and adults. This study aligns with that of Abah (2018) who stated that indigenous game 

enhances observation skills critical thinking planning and spatial perception and number sense. 

These indigenous historic and cultural games present a more interesting approach to the teaching 

and learning of mathematics for children. Howbeit Abah (2016) pinpointed that there is the 

indication that every little element of history is being embedded in classroom instruction 

considered how general history as a subject has fared in the development of curriculum in Nigeria. 
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The children by the help the game Toor kyo la nam and ishiva-dar are well grounded in 

arithmetic such as counting, recording addition and subtraction, geometry such as drawing od 

circles lines squares so on and forth. The study is consistent with that of Thomaskutly and 

Geometry (2017) who has highlighted that local game develops in the individual a proper attitude 

as there is no space for prejudicial feelings, biased outlook, discrimination and irrational thinking 

and aids him in objective analysis, correct reasoning, valid conclusion and impartial judgment. 

Abah (2018) observed that mathematics learnt this way helps an individual in his character 

formation in many ways. The united Nation Education, Social and cultural Organization 

(UNESCO) in 1951 agreed that the best medium for teaching a child is his mother tongue (MT). 

This implies that, if local indigenous games are included in mathematics curriculum especially at 

Basic Education level, the student learning ability will be greatly enhanced in how the Mother 

Tongue was frosted as Nigeria’s language for instruction Anyogh (2019) confirms that the teaching 

and learning in indigenous received much genuine attention in those early days of western 

education in the country. 

ToorKyo la nam and Ishiva-dar can enhance better performance in mathematics if integrated 

into the mathematics curriculum especially that of the basic education level and beyond the 

classroom, the significant or important aspects of the ToorKyo la nam and Ishiva-dar is that, peace, 

joy, love and unity among students will be greatly encouraged. This study also aligns with Fouze 

& Amit (2018) who observe that, the use of stories from the within the students learning process, 

help them to better understand the study material, raise their motivation and ultimately, improve 

their achievement in mathematics. The study agrees with that Anyagh (2019) who started that the 

Tiv people have their own form of mathematics which is as old as the language itself. Tiv people 

are predominantly farmers and counting of their farm products shows the introduction of the 

concept of numbers and numeration. To exclude these indigenous local games which the children 

are familiar with during the teaching and learning of mathematics is like introducing a concept 

from complex to simple which is not the best practice as a good leader or Educationist.   

The current study aligns with that of Abah (2018) who opined that attention has been 

drawn to the need to incorporate elements of mathematics found in the student’s immediate socio-

cultural environment into classroom activities to reduce the perceived abstracted of the subject 

(mathematics). For instance, the Toor kyo la nam which contains six (6) stones can be used in 

arithmetic thus; the teacher can ask the student the number of stones remaining in the circles if 

four (4) stones have been given to the first player, which is a very good example of word problem 

in subtraction of whole numbers. And also if six (6) different boys played the game by taking turns 

the boys who has the highest scores could be used in representation of information using a bar 

and pie chart respectively. In the case of Ishiva-dar the teacher can ask the students “If two (2) 

players are to share 6 objects equally among them, what will be the share of each player? With the 

above few out of many   examples given above, indigenous games will tremendously and 

immensely enhance the teaching and learning of mathematics if integrated into the mathematics 

curriculum.  

Conclusion 
The findings of this study revealed that traditional games such as Toor kyo la nam and ishiva-dar 

could be a perfect enhancement of mathematics instruction to most schools at Basic Education 

level in Nigeria who cannot afford powerful computer games equipment to aid the teaching and 
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learning of mathematics. The pleasurable and conversant or familiar experience may stimulate 

interest in children to continue their mathematics learning and there by become useful members 

of the community. Constructive theory of learning as was propounded by Jerome Burner, submits 

that, learning is an active process in which learners construct new ideals or concepts on their 

current or past knowledge. That is to say, when learners encounter something new, they reconcile 

it with previous knowledge and experience. The implication of this study was that, students’ prior 

knowledge of mathematical games can lead to success in the subject. Hence local games could be 

of help to academic performance of students. 

 

Recommendations 
Based on the findings of this study, the following recommendations are made. 

i. The Government at all levels should create awareness and support the inclusion of 

indigenous games into the mathematics curriculum especially at the elementary and 

Basic Education Level. 

ii. Curriculum developers should carefully consider these local indigenous games and 

consider their mathematic curriculum. 

iii. Mathematics teachers who are the curriculum implementers should as a matter of fact 

appreciate the mathematical aspects of indigenous games and should relate them with 

topics in mathematics for easier understanding for example, the ishiva-dar diagram can 

be used in Pythagoras theory and Area of a square and Triangle respectively. 

iv. Students of the Basic Education level should value their cultural heritage and should 

not take them for granted when instructed in the classroom using their local indigenous 

plays. 
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Abstract 
This study was designed to assess the practical competency improvement needs of physics 
teachers in public and private secondary schools in Abia State, Nigeria. Survey research 
design was adopted for the study. The instrument for the study is the researcher-developed 
Practical Competency Improvement Needs Questionnaire – PCINQ (Cronbach Alpha 
Coefficient = 0.92). The PCINQ was administered to a sample of 64 Physics Teachers drawn 
from the Public and Private Secondary Schools in Abia State. Four research questions guided 
the study and four hypotheses were tested.  Mean and standard deviation were used to 
answer research questions while t-test was used in testing the hypotheses at 0.05 level of 
significance.  In-depth analysis of data obtained in the study revealed that there is a need for 
improvement in the competency required in planning practical (cluster mean attitude score 
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= 2.85), organizing practical (cluster mean attitude score = 2.87) laboratory management 
(cluster mean attitude score = 2.92) and evaluation of practical (cluster mean attitude score 
= 2.87) of physics teachers in public and private secondary schools in Abia State. The t-test 
analysis of practical competency improvement need index established no statistically 
significant difference between the competency required in planning, organizing, laboratory 
management and evaluation of practical between public and private secondary schools in 
Abia State. Based on the findings of the study, it was recommended that physics teachers 
should seek for higher learning and qualifications by continuously leveraging on several 
teachers re-training programs to improve their competencies in teaching. Stakeholders in 
education should ensure that only qualified teachers are employed to teach in our secondary 
schools. 

Keywords: Physics, Physics Education, Physics Practical, Physics Practical Competency, 
Physics Practical Competency Improvement Needs, Physics Teachers 

 

Introduction 
Nations, generally, have accepted science education as key to their technological 

development, it is known as the foundation upon which the bulk of present day 

technological breakthrough is based on, (Onasanya & Omosewo, 2011). Science comprises 

such basic disciplines as physics, Mathematics, Biology, Chemistry and Physics (Oladejo, 

Olosunde, Ojebisi and Isola, 2011); all this subjects are taught at the senior secondary school 

levels. The impact of science is felt in every aspect of human endeavor so much that it is 

intricately linked with a nation’s development. Thus from the standpoint of the society, the 

most urgent aim of education is to facilitate social and economic development of the society 

(Cassady, 2014). 

This was evident in the United States of America in the 1960s shortly after the 

technological feat of the Sputnik episode. The Americans took immediate steps to 

revolutionize their science education program in schools. A new school science curriculum 

was developed, namely, the Biological Sciences Curriculum Study (BSCS – Yellow and Blue 

versions), the Chemical Education Material Study (CHEM Study), the Physical Science 

Study Committee (PSSC) course; which explored the new methods of teaching sciences (e.g. 

the discovery method – with its different facets and applications). These actions accounted 

substantially for the sound technological advancement of the USA and the technological 

height the nation has attained today. Other developed nations followed the same pattern, 

refocusing their science education program – in terms of content, delivery and relevance 

and they have similar results.  

According to Upinder Dhar and Gyanamamritum, 2014, Education is seen as a 

conscious effort of a nation to inculcate her existing body of knowledge, values, norms, 

science and technology and way of life into the young generation for the purpose of active 

participation and development of the nation. Thus, the true meaning of education is 

harmonious development of head, heart and hand i.e., enlightenment of the mind, 

compassion and dignity of labor. To achieve this purpose, the society engages the services 

of educational personnel and institutions where children are taken through well-planned 

structures. As such, education is expected to expose learners to the scientific and analytical 

thinking competencies they need to understand, build and create new technologies. The 
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quest for technological development critical for economic development, must equally be 

propelled by effective science education programs of which the learning and teaching of 

physics is integral and fundamental. 

The world summit on sustainable development (2002) as reported in Akporehwe 

and Onwiodukit (2013) confirmed the role of science and technology education as a panacea 

for sustainable development of any nation. Government in acknowledging the strategic role 

science plays in national development has directed Nigerian Universities to formulate 

policies geared towards admitting candidates on a 60:40 ratio in favor of science courses. 

But over the years, students’ performance in physics in secondary school certificate 

examination has remained poor and not only is the performance poor, students’ enrolment 

in physics do not attain 40% of total enrolment in secondary school certificate examination 

at each given year. The negative impact of this is that students’ intake into higher institutions 

to study key science courses has not attained this recommended ratio of 60:40 in the 

admission policy (Nnaka & Anaekwe, 2011), this was also recommended in the National 

Policy on Education for technology-based institutions (Federal Republic of Nigeria – FRN, 

2015).  

The concomitant frustration this brings is not only on the students but also on 

Nigeria as a nation who’s Policy on Education provision on admissions between science and 

non-science courses has not been attained and may not likely be attained except these 

inhibiting factors are quickly resolved, and this is capable of bringing frustrations and set 

back on our efforts towards our socio economic development. Nigerian youths with aptitude 

for science cannot actualize their dreams; our oil and gas sector remains largely managed by 

foreign personnel; joblessness, poverty and deprivation fuels anger, bitterness and 

hopelessness among the youth which snowballs into conflicts and agitations. These can be 

minimized or possibly avoided if we can get our science education well at all levels. Many 

factors were identified as responsible for the poor performance of students in physics in 

secondary schools which includes: poorly equipped laboratories, lack of qualified and 

competent teachers, curriculum overload, poor attitude of students and gender biases as 

reported by (Effiong, 2002). 

Physics is the study of matter in relation to energy in space and time. The study of 

physics is very critical in science education programs. According to the United Nations 

Education Scientific and Cultural Organization, UNESCO (2012), physics education that is 

relevant and of quality can develop critical and creative thinking, assist learners to suss and 

participate in public policy discussions, encourage behavioral changes that can put the world 

on a more sustainable route and stimulate socio-economic development. The knowledge of 

physics finds application in all other scientific and non-scientific subjects in varying degrees. 

Students’ performance and achievement in physics especially at SSCE level is fundamental 

for further studies in scientific and technological disciplines in tertiary institutions. This 

accounts for the efforts towards ensuring that the teaching and learning of physics in schools 

is effective and efficient Jegede & Adedajo (2013) believe that physics education is key and 

major in enhancing technological development. The objectives of studying physics in our 

schools as contained in the national education scheme designed for secondary school 

physics (1985) include among others, to provide basic literacy in physics for active living in 
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the society and to acquire essential and requisite scientific competencies, attitudes, norms 

and values as a preparation for the technological application of physics. Thus, physics as a 

science subject is activity based and practical-oriented or hands on and the suitable methods 

of teaching it, is resource based. This suggests that the mastery of physics and its concepts 

can only be fully achieved with the use of efficient, effective and a competent personnel / 

teacher.     

Currently physics being of the physical science and taught in secondary schools is 

taught both in theory and practical, in external and internal examinations; practical physics 

is examined separately as an integral part of the subject. Physics lessons which takes place in 

laboratories where both students and teachers carry out experiments and practical 

demonstration differentiates it from other non-science subjects in school curriculum. This 

approach of learning and teaching of physics makes it practical oriented. Practical is 

encouraged in science subjects (physics especially) since it facilitates the learning and 

understanding of science concepts, and in the development of competencies and procedures 

of scientific attitude. Practical activities in sciences provides Students with opportunities 

design and carryout experiments, make observations, select observations relevant to their 

investigations for further study, seek, identify patterns and evaluate explanations to those 

patterns, thus, physics practical is an important component of physics education.  

Practical encourages accurate observation and painstaking recording; Promoting 

simple common sense in scientific methods of thought; Developing manipulative skills; 

Giving training in problem-solving; Fitting the requirements of practical examination 

regulations; Elucidating the theoretical work so as to aid comprehension; Verifying facts and 

principles already taught; finding facts by investigation and arriving at principles; Arousing 

and maintaining interest in the subject; Making natural phenomenon more real through 

actual experience. 

Specifically, Trowbridge and Bybee (1990) identified what should constitute the 

objectives of practical work in physics to include: Developing skills in problem-solving 

through identification of problems, collection and interpretation of data, and drawing 

conclusions; Develop skills in manipulating laboratory apparatus; Establishing systematic 

habits of record keeping; Developing scientific attitudes; Learning (and applying) scientific 

methods of solving problems; Developing self-reliance and undependability; Discovering 

unexplored avenues of interest and investigation; Promoting enthusiasm for the study of 

science. 

Studies have shown that students’ participation in science practical work contributes 

significantly to their understanding of the concepts taught (Millar, 2009) and learning of 

science process skills and attitudes (Johnstone & Al-Shuaili, 2001). Hence, practical work 

occupies prominent place in science education program and has generated strong interest 

and research (Hodson, 1991; Osborne, 1998; Millar, 2009). 

Physics practical offers students’ opportunity to learn by doing and to do “what 

scientists do” (Ajeyalemi, 2011). Unfortunately, this aspect of teaching and learning physics 

is often ignored by teachers. Often as a result of ill-equipped laboratory. (Agbola & Oloyede, 

2007), teacher incompetence (Adesoji & Arowosegbe, (2004) and lack of time (Akpan, 
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1999). Given the importance of practical work in physics to the overall development of 

knowledge and skills of the physics students in secondary schools, it has become pertinent 

to explore how teachers could be properly retooled and repositioned on how to guide 

students effectively in practical physics. 

In recent times, sudden increase has been witnessed in the establishment of private  

secondary schools due to the liberalization policy of the federal government, most parents 

are of the opinion that the standard of education in private secondary schools is better than 

that in the public secondary schools regarding achievement, Ekundayo (2013) reported that 

performance is mostly affected by a number of statistical indicators including the student-

staff ratio, qualification of teachers, years of experience of teachers and the nature-nurture 

factors etc. 

Unfortunately, teaching and learning of physics in secondary schools has been 

observed to have some flaws that include: Using the lecture method which is teacher 

centered to teach physics, concentrating on the usage of textbooks and not exploring other 

teaching materials, Laying more emphasis on the mathematical computations than the 

physics concepts, learning process is confined to reading and memorization, critical and 

creative skills are rarely developed. (Agommoh, 2015). 

According to Nwanekezi and Ifionu (2010), 

Teaching is one occupation that has the greatest number of quack 

despite its position as the “key” for development of human intellect. 

From pre-nursery level, it is common to find people who do not have 

teaching qualifications still parade themselves as professional teachers. 

It is no doubt that even the teacher education institutions which are 

expected to turn out teachers who are intellectually, socially and 

professionally competent end-up producing half-baked. 

  Although adequate strategies have been put in place for the implementation of the 

policies a closer look on of the implementation process reveals that the objective are not 

being realized (Ivowi, 2000). An indepth analysis of the implementation strategies of the 

national policy is properly documented in Ivowi (2000), and it shows a mismatch and 

disagreement between policy and its implementation. For instance, while the government 

wants majority of students to do sciences in schools, most schools have no laboratories at 

all. Apart from poor provisions in terms of facilities, the problem was compounded by the 

huge population in schools dated as far back as 1970’s (Ivowi, 2000). Based on these major 

landmarks, the emphasis of science education in this twenty-first century should be on 

quality assurance for science students, science teachers and Nigerian society as a whole. 

 Obioma (2009) capped it saying that: 

Physics is crucial for effective living in this modern age of science and 

technology. Given the application of physics in industry and many other 

professions, it is imperative that every student is given an opportunity 

to acquire some of its concepts, principles and competencies. 

Unfortunately, the teaching and learning of physics has experienced 
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challenges which prevent many students from performing well in 

external examinations. The philosophy, objectives and concepts of 

physics curriculum have been adjudged by experts in the field to be 

satisfactory; but its implementation has fallen short of expectation 

because of insufficient number of competent teachers, inadequate 

laboratory equipments to ensure the performance of related-students 

activities which are aimed at enhancing meaningful learning. 

 From the afore-going, it can be seen that rather than achieving the general objectives 

of senior secondary physics curriculum, physics education at the secondary school level 

seems to need refocusing. 

The West African Examination Council (WAEC) utilizes practical test/examination to 

assess students’ acquisition of various physics practical competencies. In these tests, students 

are required to carry out certain physics practical activities following some laid down rules 

and guidelines, the scores of the students obtained through the marking of their practical 

directly and indirectly indicate the level of physics practical process skills they acquired an 

can demonstrate during actual practical examinations. This method of assessment is also 

adopted by physics teachers who prepare students for SSCE. The method of assessment 

influences the teaching strategy adopted by teachers. Also student’s learning styles and 

characteristics are influenced such that they always try to find out most appropriate 

responses or answers irrespective of the procedures followed. 

This reason has made the WAEC and bodies that conduct SSCE to stipulate that 

practical activities should form the basis of teaching. During examination, practical work is 

also examined separately and theory separately.  

To achieve this and more, a competency focused study that is qualitative in 

approach, objective and methodology is indeed timely and required. West African 

Examination Council (WAEC 2015) through their chief examiners report for the last five 

years observed the following candidate’s weaknesses in examinations: Disregard to 

instructions e.g. plotting of certain graphs to start from origin (0, 0). Inconsistencies in 

number of decimal places (d.p) and significant figures (s.f); Inability to make correct 

deductions from graphs e.g., significance of the slope; Poor computational skills; Inability 

to adhere strictly to the rubrics; Inability to record measured data to the required degree of 

accuracy; Poor responses to the questions on the theories of the experiments; Inability to 

interpret and understand the demands of each questions. 

To remedy these weaknesses, it was suggested that Practical items should be 

provided adequately and timely; Candidates should engage in a lot of laboratory work before 

their final examination; Schools should endeavor to engage Physics graduates to teach 

Physics in their schools; and that teachers should be encouraged to attend workshops and 

coordination meetings to improve and acquire more skills (WAEC Chief Examiners Report 

2015, 2017).  

Continuing, it was also observed that in addition candidate’s weaknesses included: 

Poor manipulation of arithmetic processes; Inability to convert  SI units correctly e.g. length 
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in feet or millimeters to meters; area in centimeter squared to m2, etc.; Inadequate grasp  of 

basic concepts in physics; Inability to interpret drawings and graphical representation of 

physical quantities; Inability to relate acquired knowledge to real life situations; Failure  

distinguish between static and kinetic friction; Inability to give acceptable description of 

laboratory experiment; incomplete rendering of laws and definitions; Not realizing that 

diagrams are as important as its explanations; Difficulty in solving problems Standard forms; 

Inability to differentiate between objects undergoing a certain type of motions and when 

these objects are actually in motion; Language problem hence they could not understand the 

demands of some questions nor were they able to express themselves clearly. 

The following remedies were suggested: Motivating both students and teachers; 

Ensuring availability of teaching and learning materials in schools; Students to expend their 

horizons studying every aspect of the syllabus; Teachers to emphasis the understanding of 

basic principles of physics; Teachers stressing salient points in the definition of terms, 

theories and law; WAEC to derecognize schools without qualified teachers and well 

equipped laboratory; Teachers should endeavor to attend coordination meetings so as to 

know areas of competencies they need to improve on, Government /private schools to 

recruit qualified physics teachers (WAEC Chief Examiners Report 2015, 2016, 2017).  

The practical component of the report shows that for it to be achieved, the physics 

teacher should be competent in teaching and Sequel to the report, there is every need 

therefore, to assess the competency improvement needs of secondary school physics 

teachers for effective practical teaching in Abia State of Nigeria and wherever such is 

contemplated. 

Statement of the Problem  
Students’ performance in physics is the aggregate of their performances in theory and 

practical works in the subject. Consistently, Chief Examiners’ Reports state that the 

continuing decline in performance of students in the SSCE in physics may be traceable more 

to their poor acquisition of relevant science skills and consequent poor performance of 

students in the practical aspect of physics examination. With the observed poor preparation 

of students for science practical (Agbo & Mankilik, 1999; Akpan, 1999; Maskill, 2000), 

students tend to perform poorly in science practical which leads to overall poor performance 

in the science subjects. Students after graduation from secondary school barely conduct 

practical work in physics, nor set up a practical physics-based enterprise. Perhaps, the causes 

of students’ poor performance and non-application of practical physics may be attributed to 

the level of competency possessed by the teachers. The performance of Physics teachers in 

our public and private secondary schools has long been a concern among science educators, 

parents, stakeholders and policy makers. This worry is as result of the poor performance of 

students in practical Physic examinations at the senior secondary school level. 

Teacher’s incompetency is a factor that could easily deter teachers from engaging in 

the meaningful task of teaching practical lessons. According to National Policy on Education 

(FRN, 2015), teacher education will continue to be given more emphasis in all education 

planning since no education system can rise above its teachers. Teachers are prime movers 

in development and people interested in the progress of any nation should think more 
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seriously about teacher education programs.  A situation where a physics teacher pays “lip 

service” to activity-oriented instructional methods and resources that could enhance creative 

thinking in the learners negates the objectives of physics education at the secondary school 

level. The need to fashion out competency improvement areas of physics teachers in order 

to provide students with practical experiences in leaning physics is the thrust of this research 

work. 

It is appropriate to identify the practical competency improvement needs of physics 

teachers so that workshops and programs can be packaged to improve their competencies 

so as to guide students in practical work. There is therefore the need to assess the practical 

competency improvement needs of secondary school physics teachers in Abia State of 

Nigeria. 

Literature Review 

Conceptual Frame Work 

Philosophy of Physics Curriculum in Nigeria  

The major concepts which unify the topics in the senior secondary school physics 

curriculum are motion and energy. The relevance of the physics topics to society in terms 

of application is stressed throughout in the curriculum and only the topics which are directly 

derivable from the concepts and their sub concepts were selected. The approach in the 

curriculum generally is to treat the topics under a unifying concept and provide some 

elaboration in the applications in order to advocate usefulness and application of copious 

illustrations to aid understanding. In addition of such attempt at functionality, a specific 

teaching approach was advocated: Practical (The guided discovery method of teaching) has 

been recommended and is aimed at ensuring that learning, as an activity takes place while 

the student's mind is engaged actively through series of a well – structured and planned 

experiences. These are typified with discussions, experimentation and questioning. 

The teacher prepares his lesson properly through careful planning, organization, 

laboratory management, evaluation and guides students very well so that learning takes place. 

Here, teaching should not be emphasized at the expense of learning, thus the lecture 

method, which is effective and efficient for covering lots of ground quickly is not 

recommended. This was to avoid a rigid one way traffic in the laboratory or classroom but 

rather to put in place a real interaction between students, teachers and equipment. The merits 

of the guided-discovery method was discussed (Ivowi 1984).   Similar to other science 

programmes, three factors have been emphasized in the secondary school physics 

curriculum content. These are understanding of concepts, functionality and application. 

Ability to explain concepts and principles, and apply them in given situations is needed in 

physics because of the crucial role it plays in the development of science and technology of 

any nation. Functionality entails the use of functional instructional materials to expose 

students to the various processes and to enable them to acquire relevant competency. A high 

level of accuracy is not actually crucial at this stage; but complete dependence on the 

precision of the instrument used and the teacher’s mastery in teaching needs to be stressed. 

The final effect of application and functionality is to enhance understanding of the concepts 

being taught (Ivowi 1990). Given the nature of physics and paucity of teachers 
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(incompetency of teachers) and equipment in schools, it is difficult to effectively implement 

the provisions of the SSS physics curriculum. This has resulted in a difference between the 

prescribed programme and what is actually implemented in the schools (Oludotun 1981, as 

cited in Adeyemo 2010.) 

Essential Features of Physics Curriculum in Nigeria 

In Nigeria, Physics, has been found to be the bedrock of scientific and technological 

development both in under-developed and developed nations alike, it has some features 

which are generally accepted and believed to widen the horizon of understanding of physics 

by the learners. These features are made essential because it is believed that if they are 

adhered to in any given situation at any given period of time will be able to make this subject 

easy to understand by learners and as a result nullify the misconceptions of people, students, 

teachers, parents and community at large about physics.  

Some of these features are:  

i. Guided discovery method should be the method of teaching instead of the old 

and routine lecture method adopted by teachers and this was recommended due 

to the fact that, learning efficiency and effectiveness takes place during 

discussion, experimentation and explanation 

ii. Adequate interaction between physics student and teachers. In this case, it is 

believed that genuine and helpful interaction between the teacher and the 

students, will be able to expose their minds to what and when they find things 

difficult in physics concepts thereby reducing the difficulties and fear they 

encounter during learning. 

iii. Recommendations for each topic to have a target and specific objectives to be 

met at the end of each lesson was made. This is necessary and important if 

physics is to be appreciated by the students and community at large. A topic 

would be appreciated if it has attainable aim, goals and objectives  and if these 

are not met, then it is said to be aimlessly taught and of course, have no 

contribution to the development of the students in relation to cognitive, 

affective, and psychomotor domains and has nothing to contribute to the 

society at large. 

iv. Each topic should co-relate and cut across board other topics, i.e., the 

knowledge gained previously should be transferable. This means that it has to 

contribute to new topic and aids the understanding of the new topic. Topics 

should be sequentially arranged in a logical order so that each knowledge gained 

could be retained, applicable and transferable to any physical challenges. 

v. Evaluation should not only be based on recalling of facts but also on 

application. The affective and psychomotor (manipulative competencies). This 

recommendation is made such that students could be holistic in development 

relative to the demands of their societies.  

vi. It was recommended that emphasis should be placed on both the theoretical 

aspect as well as practical aspect of the subject. This suggestion and 

recommendation were made so that any theory taught in physics will be tested 

and trusted to be consistent at any considerable situations  
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vii. Most importantly, each topics should be taught in a way that it takes into 

consideration its relevance to the societal norms and values etc. so that each 

student can appreciate the values and norms of the society in which he lives.  

 

Objective of Physics Education in Nigeria 

The general objectives of secondary school physics curriculum as stated in the curric   ulum 

document of 1985 by Federal Ministry of Education (FME), revised in1998 and expressed 

explicitly by the FGN (2004) are: 

i. To provide literacy in physics for functional living in the society. 

ii. Creativity simulation and enhancement. 

iii. Acquiring essential competencies and attitudes for technological application of 

physics. 

iv. To acquire basic concept and principles of physics as preparation for further 

studies.  

 

Besides, an array of performance, objective was also stated for each topic in physics. Ivowi 

(1993) emphasized some factors on the secondary school (SS 3) physics curriculum content: 

i. Understanding the concept. That is, ability to explain concepts and principles 

in physics 

ii. Functionality: that is, the use of functional equipment to expose students to the 

various processes and to enable them acquire relevant competencies. 

iii. Application: competent in applying concept learnt and acquired in physics to 

relevant field. 

 

The objectives listed above entails indispensable and laudable expressions that can cause 

noticeable changes to our national development if all collaborating factors shown in Figure 

1 below are put into considerations. 
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Figure 1: Input-Output science pedagogy model by Aderonmu & Obafemi (2015). 

In all educational system, there is a place called school where activities of learner-

teacher interaction takes place (Duru, 2011). Both students and teachers will be helpless if 

certain fundamental policies and facilities are not available to activate conducive teaching 

and learning environment. Issues that would have led to ordeal in physics instruction in 

secondary school are availability and functional laboratory and practical apparatus in the 

physics laboratories. Adegoke and Chukwunenye (2013) stated that lack of functional 

physics laboratory and inadequate apparatus for physics practical in most Nigerian 

secondary schools is hampering laboratory activities and these may be contributing to low 

level of performance and achievement of students in physics. Researches have shown that 

no meaningful science lesson can be taught with inadequate resources, ill-equipped 

laboratory and incompetent teacher (Ergin & Hirvonon, 2005 and Ottander & Grelsson, 

2006). 

Onwioduokit (2013) stressed that few secondary schools that have physics 

laboratory facilities and apparatus rarely put them to usage. This probably could be linked 

to physics teachers’ lack of mastery of subject matter, incompetency and knowledge of 

laboratory apparatus usage. 
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Sullivan in Birabil and Aderonmu (2014) asserts that competent teacher is one who 

demonstrates knowledge of the curriculum provides instruction in a variety of approaches 

to varied students and evidently increases student’s achievement. Such teacher is one who 

has gone through a level of professional training and is both certified with a teaching degree. 

Competent physics teachers are those who possess professional teachingcertificates in 

physics while incompetent physics teachers are those who do not possess adequate 

professional teaching qualifications in physics. The American Association of Physics 

Teachers (2009) listed six important attributes of a physics teacher: 

i. A physics teacher believes in active learning; he knows effective instructional 

practices that will help their students learn science content through the 

processes of inquiry. 

ii. The teacher has an interest and is passionate about his subject matter and 

possess sound knowledge of the curriculum. 

iii. The teacher possesses good interpersonal and communication skills. Teachers 

are good communicators; good interpersonal competencies are fundamental for 

good teaching. 

iv. Teachers believes all students can learn. Teachers understand that students will 

learn in relation to the expectations set for each of them. 

v. The teacher is conscientious and painstaking. Individuals who are committed 

to their students and their work makes the best teachers. 

vi. The teacher is a leader.  Show me a good leader and I will show you a good teacher. 

Good teachers leads by example and encourage students to strive for excellence. 

 

A competent teacher provides an enabling environment that allows students 

actualize their potentials, disseminate effectively physics instructions and develop students 

intellectually in confronting issues that requires reasoning. Since and the method of teaching 

it is dynamic and contemporary means of knowledge acquisition and teaching competencies 

are emergent and not absolute. Therefore, quality professional development is critical to the 

retention and improvement of any teacher in the laboratory. 

Competency in Physics Practical 

There are various approaches and definitions of competency. The encyclopedia Britannica 

defined competence as synonymous with skill, expertise or proficiency; also the Thesaurus 

English dictionary defined the word competence as akin to skill and in this work the 

researcher employed the word competency as the same as skill, proficiency or expertise and 

may use either words interchangeably. 

Competency as basic ability is the means by which a person adjusts to life. In the 

work place, competency is what the workers give in exchange for remuneration. If the 

competency (or the cluster of competency popularly referred to as aptitudes) given is 

satisfactory, the worker gets satisfaction and the employer gets satisfactions in 

correspondence (Baiyelo and Adeyemo, 2001). This process, if sustained, culminates in 

promotion, retention and prolongation of tenured efficiency and productivity. On 

retirement from active working life, a person’s repertoire of competencies will no longer be 

relevant to help him or her adjust to life. He or she needs new competency to enjoy leisure 
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and adjust to the contemporary approach to life. This situation is the same for a handicapped 

person, a widow or indeed any person whose way of life has changed rapidly. Hence a 

person’s rehabilitation in these contexts requires new competency with special consideration 

to his or her aptitudes and work functions. In the case of young adults, holistic adjustment 

in the world of work will be based on skills learned and used initially at school and at work 

later; the socio-economic future of any nation will in time to come depend on it and these 

will determine the survival of such nation. In a laboratory, competency is the capacity to 

perform a tasks creditably. Up to a point, the more practice in the doing of specific task, the 

faster and better they can be done. It is linked with know-how while accuracy and speed are 

some of its characteristics. Ability to identify and evaluate these aptitudes in children for 

placement and promotion is a highly treasured experience which a good teacher has to 

possess. Until the 1940s, the study of competency was largely confined to industry. 

Employees were regarded as competent or skilled if they are able to carry out a trade or 

activity that involved knowledge and manual dexterity whereas qualifications are usually 

acquired as the result of long time training. In contrast, an incompetent or unskilled 

employee were not expected to perform task which cannot be learned within a relatively 

short time frame. This industrial definition of competency expressed fundamentally in terms 

of the amount of training and experience required for effective performance has remained 

essentially the same to the present time. This performance is not exclusively concerned with 

annual operations, it includes process control, and office as well as attempts to understand 

the human factors involved in decision making.  

Competency is thought of as a quality of performance which do not depend solely 

on a person’s fundamental, innate capacities but must be developed through training, 

practice and experience. Although, competency depends mainly on learning, it also includes 

the concepts of efficiency, economy and excellence in performance. Modern concepts of 

competency buttresses the flexibility and ease with which a competent operator reaches a 

given end on different occasions varying specific actions according to precise circumstances. 

Though, it must be reiterated that even though fundamental human capabilities are not 

adequate to produce competencies, they form the essential basis of their development. 

Competency depicts a special way of using capacities in relation to Environmental yarning. 

(Adeyemo, 2009). Surprisingly, although the concept of competency is intimately related to 

classroom activities and its measurement assessment and general evaluation may be central 

to the affairs of the school system, not much is done about it in teacher education program. 

Its records are also rarely kept in continuous assessment in schools irrespective of the 

national Policy on Education that requires teachers to make instruction concept centered, 

work related and activity based (F.M.E., 1981). An apparent neglect of policy as presented 

above well illustrates a major way in which standards are regularly compromised in Nigeria’s 

school system. Baiyelo (1999) has shown that often times bending of policies, rules and 

regulations leads to various acts of indiscipline among stake holders in education, in the 

Implementation stage of the school curriculum. This fact underlines the need to concentrate 

on competency improvement on school instruction for the benefit of school and society. 

Types of Competency and their Acquisition in Planning, Organizing, Laboratory 

Management and Evaluation of Physics Practical. 
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The great advantage of any task is that, if properly undertaken it helps both to develop and 

to reinforce competency. Although, attempt to catalogue a hierarchy of competencies will 

have a gap, it should not be the yardstick why we should not delineate competent areas. 

Generally, the type of intellectual competency commonly encountered in the school systems 

are as follows: 

i. Motor skills  

ii. Memory  

iii. General cognitive (verbal, perceptual and quantitative)  

These classifications and many more are in relative rather than in absolute term. A 

total of eighteen constructive tests was developed by McCarthy (1972) covering these 

intellectual competencies which she organized into six scales. These constructive tests 

include puzzle solving block building,  pictorial memory, number questions, word 

knowledge, tapping sequence, arm coordination, verbal memory, right and left leg 

coordination and orientation, imitation action, draw a decision, draw a child, numerical 

memory, verbal fluency, opposite analogies, conceptual grouping, counting and sorting, 

These 18 separate tests assess the child’s competency/ability in a crucial way. The tests have 

been grouped into six scales: verbal (V), perceptual-performance (P), quantitative (Q), 

general cognitive (GC), memory and motor. The first three do not overlap in content and 

when the tests constituting these three scales are considered altogether, they form the 

general cognitive scale. Thus the following relationship exists between the first four scales:  

V + P + Q = GC  

It is pertinent to noted that in each of the cases, acquisition of competencies do not 

increase basic capabilities, but improves the economy, efficiency and effectiveness in which 

they are used (Welford, 1976; Adeyemo, 2003). Also note that where the assessment, 

measurement and evaluation of competencies and skill impacts have been alluded to as 

problems in operating continuous assessment in schools, the question of efficiency, 

economy and effectiveness with which competency are performed has very often been 

overlooked. And it is probably more for this than other reasons that process competencies 

have been exclusively focused on school instruction whereas it is the competency, efficiency, 

economy and effectiveness that ensures high productivity (Adeyemo, 2009). The over 

emphasis and focus on process competencies to the exclusion and detriment of other types 

of competencies in school instruction is in part to be held responsible for the yawning gap 

easily noticeable between “work” in real life and “work” in school. Hence, effort should be 

made to investigate this neglect, identify its pervasiveness and types of competency involved 

and seek how to propagate and reinforce them and sensitize teachers to their measurement 

assessment and evaluation in order to bridge the huge gap between real life and school. The 

process of competency acquisition in line with Lofquist and Darwin (1976) and Hattie et al. 

(1996), can be thought of as a sequence of five stages thus: 

i. Comprehension of the task.  

ii. A temporal storage which gives time for more permanent, long term training to 

form. 

iii. Passing material of long term store.  
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iv. Retention in long term store.  

v. Retrieval for use Reinforcement requires that something must be learnt before 

it can be consolidated through reinforcement. 

Eraut (cited in Orji &Abolarin, 2012) gave a definition of competency as the ability 

to perform a role or task to an expected standards. According to Weinert (2001) competence 

is a positive combinations of willingness, ability and knowledge of an individual to cope 

successfully and responsibly with challenging and changing situation.  Similarly, Orji and 

Abolarin (2012) refers to competencies as the ability of one concerned to apply an acquired 

knowledge to achieve as desired results.  These definitions expressed competence as 

changing over time, experience, space and setting (Okwelle 2014). Thus, competence as a 

concept cannot be communicated but can be developed over time. Teacher’s competencies 

are tools for teaching and only those who possess all these knowledge, values and norms 

needed to function effectively in the laboratory situation are said to be competent enough 

to teach in that situation.  Therefore teacher’s competency in instruction delivery is 

sacrosanct in realizing the aims, goals and objective of physics education. Competency refers 

to the personality of a teacher in handling instructional process with the help of instructional 

methods and material resources. Katane and Selvi (2006), refers competency as "a set of 

knowledge and proficiency in creating a meaningful experience when preparing a task". As 

professionals, teachers’ needs to plan, organize and implement the learning process, evaluate 

the learning outcomes, provide guidance and training and conduct research. Therefore, 

teachers must have professional educational capabilities. Competencies in this work are 

referred to the six components of the Physics teacher competency viz: 

i. Experimental plan / designing,  

ii. Organization,  

iii. Laboratory management / hands-on practical,  

iv. Evaluating a systematic and effective practical. 

For effective and successful assessment in schools and  to achieve quality education, 

the assessor must possess the required competencies and instructional materials which 

include; Test preparation technique; Test administration techniques; Critical observation 

techniques; Scoring, recording and reporting information techniques; Storing and retrieval 

capability; competencies for analyzing and synthesizing data; Ability to use and interpret the 

data collect; grading and categorization based on result obtained.  

Critical review of literature on issues involved in teacher’s competency improvement 

needs furnishes six aspects of findings. The first aspect reveals that: Physics teachers do not 

plan practical instructions conscientiously and effectively; Physics teachers do not organize 

instructions efficiently; Implementation of physics practical are not carried out to a logical 

conclusion; There is inefficient laboratory management by physics teachers during practical 

instructions; Un-availability and no utilization of instructional materials affect the quality of 

physics practical adversely; Physics practical instructions are not properly evaluated. 
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The second aspect of findings from literature review reveals that the teacher is the 

pivot of education life, the success of all fields of study revolving round teacher 

competencies. This finding is reminiscent of the universal law of planetary motion. Now, if 

the education system (comprising basically the teacher competencies and expertise and the 

different fields of study) can be likened to the solar system (comprising basically the sun and 

nine planets), then the teacher’s position in the education enterprise fits exactly that of the 

sun which is the center of the solar system and around which the nine planets revolve, 

shining only by the reflected light of the sun. Should the sun be spent (which of course 

would spell doom for the entire system), other members of the Milky Way’s/galaxy/solar 

systems will (individually) wallow in eternal darkness. 

 Expectedly, if a teacher is incompetent (as shown by review of literature), the 

respective fields of study will tend to be in limbo, needing urgent improvement. This 

expectation, probably, underlies Ajay’s (2011) apprehension that the Nigerian education 

system is in a state of limbo, needing urgent revival”, particularly for those fields of study 

that are a bedrock of sustainable development of the nation. Physics is a very crucial subject 

for technological development and as such its teaching and learning must be a matter of 

national concern. 

Theoretical Framework 

Piaget’s Theory of Cognitive Development 

Jean Piaget originally studied mollusks but moved to the studying of development of 

children’s understanding, by observing them and listening to them while they worked on 

exercises set for them (Joubish & Khurram, 2011). Piaget’s theory basically states that 

children must continually reconstruct their own understanding and knowledge through 

active reflection on objects and events till they eventually achieve an adult perspective 

(Gillani, 2013). To him, intelligence is represented by how an organism interacts with its 

environment through mental adaptation. This adaptation is controlled through mental 

organizations or structures called schema which an individual uses to represent the world, 

driven by a biological impulse to obtain equilibrium between those mental structures and 

the environment.  

Generally, Piaget’s work consists of two principal parts: first, his theory of adaptation 

and the process of using cognitive schemes; second, theory of cognitive developmental 

stages. The first aspect deals with the concepts of schema, assimilation, accommodation, 

and equilibrium. The second aspect posited four major stages of cognitive development that 

occur over a lifetime, namely, pre-operational, sensor motor, formal operational, and 

concrete operational. 

Piaget’s schemas are building blocks of intellectual development that adapts to 

environmental patterns as learners encounter new learning experiences (Anderson & 

Pearson, 1984). This adaptation occurs through assimilation and accommodation and is 

predicated on the belief that building of knowledge is continuous and self-construction. 

Assimilation itself is the cognitive process which integrates new patterns, data, or processes 

into their existing schemata (Gillani, 2003). As one interacts with the environment, 

knowledge is invented, manipulated and passed into cognitive structures. 
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According to Piaget (2001), the change that occurs in the mental structure of 

schemata is called accommodation. When discrepancies between the environment and 

mental structures occurs, the perception of the environment can be changed to allow for 

new information, or the cognitive structures themselves changes as a result of the interaction 

through accommodation. Series of related assimilations and accommodations results in 

equilibrium, a balance between mental schemes and the requirements of the environment 

(Lutz & Huitt, 2004). 

The combination of maturation and actions to achieve a balance elevates an 

individual into a higher developmental level or stage. Basically, a stage is a period in a child’s 

development in which he or she is capable of understanding some things but not others 

(Joubish & Khurram, 2011). According to Piaget, the sensorimotor stage (Birth to 2 years 

old) begins with the reflex actions of infants and proceeds through the development of basic 

concepts such as time, space, and causality. The sensorimotor stage ends with the starting 

of symbolic thought in the child. The Pre-operational stage (2 to 7 years) is characterized by 

the development of symbolic thinking and language. The concrete operational stage (7 to 

adolescence) is marked by a noticeable increase in the child’s capacity to classify and analyze 

patterns according to the attributes of events and objects (Gillani, 2013). At this stage, 

children attain the cognitive ability of reversal and generalization. The formal operational 

(adolescence to adult) is marked by the ability to handle abstraction. Individuals at this stage 

can control variables systematically, test hypotheses, and make inferences. 

One focal fact that emerges from an in-depth study of Piaget’s work is the provision 

of frame of reference by which educators and educational technologists can analyze the 

behavior of the learner and design instructional environments within which students can 

control their own knowledge (Gillani, 2013). Piaget’s philosophical and theoretical 

foundation provides answers to the questions of “why” and “how” specific pedagogy, 

including the application of cloud technology in learning, should be employed (Doolittle & 

Hicks, 2003). The cognitive constructivist world view dictates that the search for knowledge 

is the search for how the world really works and the value of knowledge is determined by 

its relationship with the real world (Prawat & Floden, 1994). Development of competencies 

is an indication of this quest by students’ and teachers alike to enrich knowledge and 

construct true cognitive structures. The efficiency of teacher’s competency in influencing 

students’ prior knowledge in Piagetian cognitive constructivism provides that cognition is 

an active process of organizing, planning and implementing one’s prior knowledge to make 

meaning of one’s experience with the aim of constructing personal meaning, competence, 

and relationships (Wilson & Parish, 2010). Skillful planning, organization, management of 

learning environment efficiently by the teacher therefore present a convenient platform to 

evaluate the level to which students can connect prior knowledge to new knowledge, 

forming a basis for establishing personal and social meaning, creating a lasting impression 

on students that leads to conceptual shifts allowing complex and related information to be 

better organized, integrated, and meaningfully connected to action. Practical physics 

teacher’s skillfulness open great doors that help students develop a sense of independent 

enquiry, productivity in creative thinking, and skills for analyzing information (Gillani, 2003).  

B. F. Skinner Behavioural Theory of Learning  
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The emphasis of Behaviourism is observable indicators that learning is taking or has taking 

place. Contrasting this view of learning is the emphasis of cognitive psychologists who 

equate learning with the mental processes of the mind. Behaviourists accept the existence 

of these mental processes. In fact, they acknowledge their existence as an unobservable 

indication of learning.  

B.F. Skinner in 1968 expanded on the foundation of Behaviourism, established by 

Watson, and on the work of Edward Thorndike in 1968, by emphasizing on operant 

conditioning. According to Skinner, automatic behaviour is either re-enforced or weakened 

by the presence of a reward or a punishment. "The learning principle behind operant 

conditioning is that new learning occurs as a result of positive reinforcement, and old 

patterns are abandoned as a result of negative reinforcement." In his book titled, The 

Technology of Teaching, Skinner wrote:  

The application of operant conditioning to education is simple and 

direct. Teaching is the arrangement of contingencies of 

reinforcement under which students learn. They learn without 

teaching in their natural environments, but teachers arrange special 

contingencies which expedite learning, hastening the appearance of 

behaviour which would otherwise be acquired slowly or making 

sure of the appearance of behaviour which otherwise never occur. 

(Skinner, 1968, p.64)  

He believed that more complex learning could be achieved by this process of 

reinforcement and contingencies through successive stages in the shaping process and the 

contingencies of reinforcement being changed progressively towards the direction of the 

required behaviour." Operant conditioning has been widely applied in clinical settings i.e., 

behaviour modification as well as teaching i.e., laboratory management and instructional 

development like programmed instruction. By way of example consider the implications of 

re–enforcement theory in relation to the development of programmed instructions (Markle, 

1969; Skinner, 1968.) 

i. Practice should take the form of questions / stimulus – answer / response 

frames which exposes students to the subjects in gradual steps (the planning 

and organization competence aspect of teaching; in physics practical classes in 

particular students. 

ii. Require that the learners elicit response for every frame and receive feedback 

immediately; (the application of instructional materials aspect). 

iii. Arrangement of the difficult questions such that the response is always correct 

and hence a positive reinforcer; (the management and implementation stage). 

iv. Ensure that good performance in the lesson is paired with secondary rein-

forcers such as verbal praises, prices and good grades (evaluation). 

Edward Thorndike’s Connectionism  
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In a report published in 1910 in the journal of educational psychology titled “The 

contribution of Psychology to education”, Edward Thorndike introduced a set of principles 

that was known as Thorndike’s laws. According to this law learning is achieved when one is 

able to form a relationship between stimulus and response. 

This stimulus and responses are known as “habits”, and can either be deterred or 

encouraged by external factors. This law highlight the importance of rewards and emphasise 

on the necessity of practice and repetition in a learning environment. More specifically, the 

law Readiness below suggest that a teacher can only instructs a student if that student is 

willing to be educated. When students do not show any sign or readiness teachers should 

provide activities that will help the student develop interest to learning. (Edward, 1999). 

Thorndike suggested the Connectionism Theory based on the ideas presented by 

associationism. He hypothesized that certain elements become associated though similar 

experiences and that more complex ideas should be taught and explained through series of 

simplified theories. Four key principles of this theories are: 

i. Learning involving both practice and reward (based on the law of effect). 

ii. Linking of Stimulus and response associations if they are part of the same 

“action sequence” (based on the law of readiness). 

iii. The transfer of learning and knowledge is based on situation that has been 

experienced by the individual previously. 

iv. Intelligent is a factor of how many of these associations have been learned and 

acquired. This theory implies that teachers should plan, organise learning 

materials in a sequential ordered, planned organised, implemented and provide 

proper evaluation by means of effective examinations. 

Bruner Constructivist Theory 

The result of cognitive development is thinking. The intelligent mind forms from experience 

generic coding systems that allows an individual to go beyond the /data to new and fruitful 

predictions (Bruner, 1957, p.234). Bruner constructivist theory is a general frame work for 

instruction based upon the study of cognition. The ideas outline in Bruner (1960) originated 

from a conference focus on math and science learning. Bruner illustrated his theory in 

contents of mathematic and social science programme for young children focus on language 

learning in young children. He formulated three principles. 

i. Instruction is concerned with experiences and contexts that makes students 

willing and able to learn (readiness). 

ii. Instruction has to be structured systematically so that it can be easily grasped by 

the students (spiral curriculum this involved information being structured so 

that complex ideas can be thought at a simplified level first, and then re-visited 

at more complex levels later on). i.e., subject will be thought at levels of gradually 

increasing difficulty hence the spiral analogy. Ideally, teaching in this order 

should lead children to being able to solve problems themselves.  
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iii. Learning activities should be designed to facilitate extrapolation and or filling 

the gaps going beyond information  

The role of the teacher should not be only to teach information by rote learning but 

instead to efficiently facilitate the learning process. This implies that a good and competent 

physics teacher will design practical physics lessons that helps student discover the 

relationship between bits of information. To do this a teacher must give student the 

information they need in a planned and organized sequence. The application of the spiral 

curriculum can aid the process of discovering learning which essentially features in physics 

curriculum and physics philosophy. 

Empirical Studies 

Effiong and Nkwo (2004) carried out a survey research in Cross River State, Nigeria on the 

assessment of physics teacher’s practical competency as basis for improving teacher 

retraining programs. Specifically, the study attempted to determine the level to which physics 

teachers’ competency capacity to guide practical sessions was relative to years of teaching 

experience, qualification and gender. One hundred and forty serving physics teachers (male 

95; female 45)  in the public and some private secondary schools in Cross River State 

constituted the population for the study which was selected through stratified (for gender) 

random sampling. The instrument for data collection was the (P-PAT) Physics teacher 

Practical Ability Test. The instrument was culled from the 2011 West African Senior 

Secondary Certificate Examination Alternative to Practical. The instrument consisted of two 

parts: Part A sought information about teachers and school teaching environment and Part 

B required teachers to answer the questions standardized already by WAEC). Relevant data 

analysis was done using the 2-way Analysis of Variance to test the hypothesis that teachers’ 

competency capacity was not significantly influenced by the number of years of teaching 

experience, qualification and gender. Results showed that years of teaching experience and 

qualification significantly influenced teachers’ competency capacity. It was recommended 

that packaging of content for teachers’ re-training programmes among other things should 

be based on prior assessment of their competencies to allow for meaningful engagement of 

the teachers during the exercise. This will ensure that quality physics practical instruction is 

delivered to students which are basic for the promotion of economic development in 

Nigeria. This study though, did not itemize the competencies required for effective practical 

teaching and was carried out in Cross River state but the researcher in current work will try 

to itemize those competencies required for effective practical teaching in another work 

carried out by Shedrack and Mba (2012) on the effect of laboratory activities in teaching and 

learning of physics in Onitsha North of Anambara State of Nigeria in the line of survey 

research design were structured questionnaire was administered to teachers and students of 

physics in 10 secondary schools sampled from a total of 16 Government Secondary schools 

in Local Government Area. The instrument for collecting data were analyzed using a simple 

inferential statistic due to the conformity of the question and appropriate decision on the 

result based on the mean which was achieved through a comparison with the theoretical 

cut-off mean calculated as Xc= 2.5. The result of hisanalysis showed inability of students to 

explore diverse areas of physics as a result of ill-equipped laboratory, unsatisfactory teaching 

and learning due to obsolete nature of available material resources. These causes lack or 
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poor motivation for teaching and learning of physics. However, students with a wide variety 

of practical experiences are likely to perform better in skills and more confidence than those 

with limited experiences. This work however focused on effect of laboratory work which 

focused on student and teachers and was conducted in one local government of the state of 

Anambra while the present work will be focusing on Abia State as a whole and questionnaire 

administered to teachers alone.  

Ovute and Ede (2012) in a work titled Teachers competency in development of 

diagnostic instruments towards quality assurance in teaching investigated the level of 

competency possessed by Secondary School teachers in development and use of diagnostic 

test instruments for identifying deficiencies in learners’ understanding of classroom 

instructions. The study adopted a survey design. The population consisted of all the 

Secondary School (SSII) teachers in Abia State. A sample of 220 teachers (120 males and 

100 females) was randomly drawn using simple random sampling technique in the two 

sampled education zones in the state. The researchers developed instrument was used for 

collection of data. Reliability of the instrument is 0.68. The instrument were administered 

on the sampled teachers by the researchers. The data that were collected was subjected to 

analysis using inferential statistics like mean, standard deviation and t-test. The results of the 

analysis revealed that secondary school teachers do not have the competency for 

development of diagnostic test instrument. They do not use diagnostic tests in classroom 

instruction. There was no significant difference in the competency level of male and female 

teachers on development of diagnostic test at 0.05 level of significance. This study on review 

was discovered to sample only two education zones of Abia State. It was not subject specific 

i.e. physics or chemistry. (SSII) teachers constituted the population while the current work 

will be considering the entire physics teachers from (SSI to SSIII if there are any) and will 

also consider the 3 education zones of Abia state. Also this work was on how to develop 

test instrument but this work will tend to go broader into planning, organizing, 

implementing, and laboratory management and evaluation of physics practical.                                                 

Akinbobola and Afolabi (2010) in their work titled Analysis of science process skills 

analyzed the science process skills in West African senior secondary school certificate 

physics practical examinations in Nigeria for a ten years period (1998-2007). Ex-post facto 

research design was employed for the study. Basic science process competencies comprised 

of observing, questioning,classifying, measuring, inferring, communicating, using numbers 

and using time/space relationships while integrated science process competencies are 

hypothesizing, controlling and manipulating variable, formulating models, defining 

operationally, designing experiment, and interpreting data; these physics practical 

competencies are science process skills ( Ango, M. L.; Bybee, R. W.; and et al 1992). Five 

prominent science process skills identified out of the 15 used in the study are 

observing,manipulating, recording, calculating, and communication. The results also showed 

high percentage rate of basic lower order science process skills as compared to the integrated 

higher order science process skills. The results also indicated that the number of basic 

process skills is significantly higher than the integrated process skills in the West African 

senior secondary school certificate physics practical examinations. This study is targeted to 

students results after examination hence Ex-post facto research design was adopted but this 

present study  will seek to determine if teachers of physics practical possesses this science 
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process skills/physics practical competencies in other to rob it off on student for excellent 

result during WASCE. The design for this present study is going to be a simple survey design 

and sampling randomly from the identified population of practical physics teachers in Abia 

State. 

In another work carried out by Abimbade, (2007). Titled hierarchal study of science 

process skills in West African senior secondary school certificate physics practical 

examinations in Nigeria analyzed the science process skills in West African senior secondary 

school certificate physics practical examinations for the periods of 10 years (1998 – 2007). 

Ex-post facto design was used for the study. The 5 prominent science process skills 

identified out of the 15 used in the study which are manipulation17.20%, calculation14.20%, 

recording 13.60%, observation12.00% and communication 11.40%. The results also showed 

high percentage rate of basic lower order science process skills of 62.80% as compared to 

the integrated higher order science process skills of 37.20%. The results also indicated that 

the number of basic process skills is significantly higher than the integrated process skills in 

the WASSCE in Nigeria. This work though itemized the competencies for physics practical, 

it did not specify which competency Is for planning , organizing, classroom management, 

implementing and evaluation which is what the present work seeks to achieve and are 

focused on determining if physics teachers possess this competencies or not and the need 

for improvement.  

Similarly at the international level also Elijah, Sati & Fredrick (2015) carried out a 

research in Kenya entitled Experimental Approach as a Method of Teaching Physics in 

Secondary Schools. Adoption of experimentation as a teaching methodology for Physics in 

secondary school is essential for successful concept delivery by subject teachers and concept 

mastery by the learners. Delivering quality content in Physics in most schools in Kenya, has 

been met with some challenges like inadequate and trained teachers, lack of Amenities and 

infrastructure taking for instance, Physics laboratory, laboratory apparatus, and lack of 

Laboratory Assistants personnel etc. For instance, in 2014 52% of teachers of Physics are 

untrained in the Gem District of Kenya (that is, they lack basic training to qualify them as 

physics teachers). The contribution of their study was to establish the influence of teacher-

based factors on the use of experiments in teaching Physics in secondary schools in Kenya, 

case study of schools in Gem District. The study addresses specifically the influence of the 

teacher’s professional qualification on the use experiments in teaching Physics; secondly, it 

established the influence of teacher experience and teaching load on the application of 

experimentation in teaching Physics and lastly, it established the influence of lesson plan on 

the use of experiments in teaching Physics. The study uses both descriptive survey and 

correlation research designs with a population of 32 participants. Data was collected using 

interviews and questionnaires. A pilot study was done in 3 secondary schools to test the 

reliability of the data instruments achieving Pearson’s value of 80%. Both descriptive and 

inferential statistics was employed in analyzing the quantitative data while qualitative data 

was organized and categorized according to themes and sub-themes. The work was carried 

out in Kenya and it looked at the use of experiment as a teaching method for teaching 

physics, which showed that the problem of skills/competency, teacher’s experience, lesson 

planning/preparation, and teachers professional qualification is a global one. Hence the 

present study will be in Nigeria and will look at skills of physics teachers in carrying out 
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physics practical, a pilot study may not be done in this case but descriptive survey will be 

used, both inferential and descriptive statistics will be employed to analyze the quantitative 

data obtained. 

Purpose of the Study 
The purpose of this study is to assess the practical competency improvement needs of 

secondary school physics teachers in Abia State of Nigeria. Specifically, the study seeks to:  

i. Determine the competency needed by physics teachers in public and private 

secondary schools in planning of practical physics. 

ii. Determine competency needed by physics teachers in public and private 

secondary schools in organization of practical physics. 

iii. Ascertain the competency of physics teachers in public and private secondary 

schools in laboratory management. 

iv. Determine the competency needed by physics teachers in public and private 

secondary schools in evaluation of practical. 

 

Research Questions 
The following research questions are raised to guide this study. 

i. What are the competency improvement needs of physics teachers in planning 

practical physics in secondary schools in Abia State?  

ii. What are the competency improvement needs of physics teachers for organizing 

practical physics in secondary schools in Abia State? 

iii. What are the competency improvement needs of physics teachers for laboratory 

management in secondary schools in Abia State? 

iv. What are the competency improvement needs of physics teachers in evaluation 

of practical physics in secondary schools in Abia State? 

 

Hypotheses 
The following hypotheses are formulated to be tested at 0.05 level of significance. 

Ho1: There is no significant difference in the competency improvement needs of physics 

teachers in public and private secondary schools on the competency required for planning 

physics practical. 

Ho2: There is no significant difference in the competency improvement needs of physics 

teachers in public and private secondary schools on the competency required for organizing 

physics practical. 

Ho3: Significant difference do not exist in the competency improvement needs of physics 

teachers in public and private secondary schools on the competency required for laboratory 

management. 



 

VillageMath Educational Review, 2(1) https://ngsme.villagemath.net/journals/ver 
 

179 Amadi & Ovute 

Ho4: The competency improvement needs of physics teachers in public and private 

secondary schools on the competency required for evaluation of practical in physics do not 

differ significantly. 

Methodology 

Design of the Study 

Descriptive survey research design was adopted for this study. The survey research design 

is a form of descriptive research that is aimed at collecting samples from populations in 

order to examine the distribution, incidence and interaction of educational and sociological 

phenomena (Denga & Ali, 1998). The survey design was considered appropriate for the 

study due to its scope of wide coverage in finding out and describing what is existing. 

Area of the Study 

The study was conducted in Abia State. Abia is a state in the south eastern part 

of Nigeria. The capital is Umuahia and the major commercial city is Aba. The State is 

bounded on the north and northeast by the states of Anambra, Enugu, and Ebonyi. To the 

east and southeast are Cross River State and AkwaIbom State, to the south is Rivers State 

and the west of Abia is Imo State. The State stretches between longitude 5º 25´North, and 

latitude 7º 30´East. Abia State, which occupies a landmass of about 5,834 square kilometers, 

with a population of 2,833,999 in 2006, now estimated at nearly 3 million (Thisday, 2012; 

Abia State Government, 2015), has three (3) senatorial zones and a total of 17 local 

government areas. 

Abia State is home to several reputable higher educational institutions. These 

include: the Federal Government – owned Michael Okpara University of 

Agriculture at Umudike, the State Government – owned Abia State University in Uturu, 

the Gregory University Uturu (privately owned), Rhema University in Aba also (privately 

owned), and Abia State Polytechnic, Aba.   

The choice is appropriate considering the global migration to an Information Age 

in which Abia as a State is not left out. The need for competency improvement and 

acquisition not only in commerce but in science and physics in particular has become 

imperative in order to fit-in, in the fast advancing technology globally. 

Population of the Study 

The population for the study comprises 308 physics teachers in public and private senior 

secondary schools in Abia State. The target population size is made up of 308 physics 

teachers drawn from the 48 private and 50 public senior secondary schools in the Abia State 

of Nigeria. (Secondary Education Management Board Umuahia, Abia State; SEMB, 2016).  

Sample and Sampling Technique 

The sample comprises 66 physics teachers drawn from the 48 Private and 50 Public senior 

secondary schools that offer physics in Abia State. 

Multi-stage sampling technique was used for the study. Firstly, simple random 

sampling was used to sample one education zone from the three education zones (Aba zone, 

Umuahia zone, Ohafia zone), of which Aba education zone was selected. Secondly, stratified 
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random sampling was used to stratify Aba education zone into 9 Local Government Areas. 

Thirdly simple balloting was used to select 2 private and 2 public senior secondary schools 

offering physics from each of the LGA’s. This was done to allow an even representation of 

the school categories in the sample. Finally, all the physics teachers available in the selected 

schools were selected as the sample for the study. 

Instruments for Data Collection 

The instrument for data collection is a researcher-developed questionnaire titled Practical 

Competency Improvement Needs Questionnaire (PCINQ). The PCINQ consists of 35 

structured competency improvement needs questionnaire items. Part A seeks to obtain 

demographic information, while B is to obtain information on competency improvement 

needs of physics teachers for effective practical instruction in senior secondary schools in 

Abia State. Each competency improvement needs questionnaire item has a three-point scale 

of needs (Highly Needed given a value of 3, Averagely Needed given a value of 2, Not 

Needed given a value of 1) and performance (High Performance given a value of 3, Average 

Performance given a value 2 and Non Performance given a value of1). Each item has a level 

of performance and needed response attached to it where each respondent is expected to 

tick the level of performance of a competency and the level of need required for that 

competency in teaching practical physics in secondary schools. 

Validation of the Instrument 

The validation of the instrument for this study was done by three experts, one expert in 

physics Education, one expert in Measurement and Evaluation and one class room 

secondary school physics teacher. The experts in physics Education and measurement and 

evaluation are from Michael Okpara University of Agriculture Umudike, while the classroom 

physics teacher is from Boys Technical College Aba Abia State. The experts were required 

to face validate the instrument based on simplicity of language, and appropriateness of the 

constructed items in respect of the objectives of the study. Based on the recommendations 

of the experts, necessary modifications were made to the instrument. The validation yielded 

a total of 35 items after an initial effort of 75 items was subjected to thorough scrutiny. For 

instance, items initially lumped together in Section A as Basic Information were separated 

into different sections in line with the research questions. Some items of the PCINQ were 

dropped while others were modified to reflect the need for skill improvement. Another 

major outcome of the validation is the re-framing of the scale from the Strongly Agreed - 

Strongly Disagreed continuum into highly needed – not needed continuum and high 

performance – non-performance continuum, to indicate the skill improvement needs of 

physics teachers in teaching practical physics. 

Reliability of the Instrument 

To ensure reliability of the instrument, internal consistency reliability estimate was used to 

assess the consistency of the PCINQ which was trial-tested on 25 class room physics 

practical teachers in Imo State. Imo State was used for the pilot study because it is outside 

the study area. Results obtained from the pilot study were subjected to reliability analysis 

yielding a Cronbach’s alpha coefficients of 0.72, for the need index, which indicates a strong 

measure of internal consistency in the instrument.  

Method of Data Collection 
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The PCINQ was administered to physics teachers in the sampled schools and collected after 

the respondents had responded to the items.  Data collection was handled by the researcher 

considering the fact that the sampled schools are all located in Abia State. This was also to 

avoid misplacement or non-completion of responses by the respondents. 

Method of Data Analysis 

Data was analyzed using both descriptive and inferential statistical tools. The research 

questions were answered using weighted mean and improvement need index (INI). In 

determining the performances of the teachers on each skill items, the following steps were 

followed. 

i. The weighted mean of each item in the needed column was calculated (Xn). 

ii. The weighted mean of each item in the performance column was calculated 

(Xp). 

iii. The difference between the two means for each item (Xn- Xp) were determined 

for decision making by comparing the performance gap values with the 

improvement need index of 0, 1, and 2; where 0 means no improvement needed, 

1 means improvement is averagely needed, and 2 means improvement is highly 

needed.  

iv. The improvement need index obtained ranged from -2, -1, 0, 1,and 2; A need 

index value above 0 indicates that there is a skill improvement need while a need 

index of 0 and below means there is no skill improvement need for that 

professional skill item. 

v. The decision criteria for establishing an improvement need was an 

improvement need index value above 0. 

The research hypotheses were tested at 0.05 level of significance using the Student’s 

t-test. The t-test was performed on the absolute values of the improvement need indices 

from the two school categories. The Student’s t-test was used because it provides an 

appropriate measure of the statistically significant difference between two independent 

random samples from normal populations whose variances are not necessarily equal. 

 

Results 
The presentation of data analysis and interpretation for this study was done according to the 

research questions and followed by related hypotheses. 

Research question one 

What are the competency improvement needs of physics teachers in planning 

instruction in secondary schools in Abia State? 
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TABLE 1: Competency Improvement Needs of Physics Teachers in Planning 

Practical in Secondary Schools in Abia State 

 

S/N 

COMPETENCY 

ITEMS 

LEVEL 

OF 

NEED  

LEVEL OF 

PERFORMANCE  

IMPROVEMENT 

NEED INDEX REMARK 

   ��� SD ��� SD ���– ���   

1 

Identification of  lesson / 

practical objectives 1.74 0.83 2.17 0.87 -0.43 

Competency 

Improvement 

Not Needed 

2 

Identification of  topics 

required in the 

curriculum for the 

teaching of practical 

physics 1.82 0.89 2.21 0.83 -0.39 

Competency 

Improvement 

Not Needed 

3 

Identification of each 

student characteristics 2.45 0.73 1.5 0.67 0.95 

Competency 

Improvement 

Needed 

4 

Determination of 

instructional materials / 

apparatus best suitable 

for accomplishing the 

unit objective 2.02 0.81 2.3 0.84 -0.28 

Competency 

Improvement 

Not Needed 

5 

Identification of suitable 

teaching methods for 

easy comprehension by 

the students 2.59 0.61 1.5 0.71 1.09 

Competency 

Improvement 

Needed 

6 

Designing the lesson / 

set up apparatus bearing 

in mind the objectives 2.68 0.66 1.55 0.64 1.13 

Competency 

Improvement 

Needed 

7 

Identification of student 

learning styles and 

attention span 2.47 0.66 1.48 0.68 0.99 

Competency 

Improvement 

Needed 

  Cluster Mean     0.44 

Competency 

Improvement 

Needed 

                

 

The result in Table 1 show that there is a need for competency improvement in 

planning instruction among physics teachers in Abia State Nigeria, considering the cluster 

mean Improvement Need Index of 0.44 which is above 0. Specifically the results indicate 

that there is a need for competency improvement in the areas of identification of the 

characteristics of each student, identification of suitable teaching method for easy 

comprehension by the student, designing the lesson bearing in mind the objectives and 

identification of student learning styles and attention span.  

Research question two 

What are the competency improvement needs of physics teachers in organizing 

instruction in secondary schools in Abia State? 
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Table 2: Competency Improvement Needs of Physics Teachers in Organizing 

Practical in Secondary Schools in Abia State 

S/N COMPETENCY ITEMS 

LEVEL 

OF 

NEED  

LEVEL OF 

PERFORMANCE  

IMPROVEMENT 

NEED INDEX 

          

REMARK 

  ��� 

         

SD ��� 

    

SD ���– ���  

 

1 

 

Identification of Steps of the 

practical Lesson and time 

allotted to each Step.  2.62 0.74 1.33 0.59 1.29 

Competency 

Improvement 

Needed 

 

2 

 

Inclusion of time for Re-

teaching when Organizing 

practical Instruction. 2.64 0.57 1.24 0.58 1.4 

Competency 

Improvement 

Needed 

 

3 

Assembling of different 

Resources / apparatus and 

teaching Modalities. 1.27 0.6 2.47 0.81 0.46 

 

Competency 

Improvement 

Needed 

 

4 

 

 

Identification of  time for 

Students Learning experiences 

and  not merely listening, 

watching and taking notes 

(Delegation of task) 2.73 0.65 1.42 0.63 1.31 

Competency 

Improvement 

Needed 

5 

 

Organization of Instructions 

to enable Student construct 

their own knowledge 1.33 0.62 2.76 0.61 0.72 

Competency 

Improvement 

Needed 

6 

 

Organize Instruction to 

enable Student achieve and 

exceed mastery of the 

objectives. 2.71 0.67 1.47 0.59 1.24 

Competency 

Improvement 

Needed 

8 

 

 

Provide Students opportunity 

to Demonstrate social 

competencies and self- 

regulation. 1.32 0.64 2.5 0.77 -1.18 

Competency 

Improvement 

Not Needed 

        

 Cluster Mean     0.74 

Competency 

Improvement 

Needed 

 

The result in Table 2, show that there is a need for competency improvement in 

organizing instruction among physics teachers in secondary schools in Abia State Nigeria 

considering the cluster mean Improvement Index of 0.74 which is above 0. the result 

specifically indicates that there is a need in the areas of identification of steps of the lesson 
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and time allotted to each step, inclusion of time for re-teaching when organizing instruction, 

assembling of different material resources and teaching modalities, identification of time for 

students learning experiences, organization of instruction to enable student construct their 

own knowledge and organization of instruction to enable student achieve and exceed 

mastery of the objectives. 

4.1.3 Research question three 

What are the competency improvement needs of physics teachers in laboratory 

management in secondary schools in Abia State? 

TABLE 3: Competency Improvement Needs of Physics Teachers in Laboratory Mgt 

 

      

S/N 

COMPETENCY 

ITEMS 

LEVEL 

OF 

NEED  

LEVEL OF 

PERFORMANCE  

IMPROVEMENT 

NEED INDEX REMARK 

  ��� SD ��� SD ���– ���  

1 

 

Confidence, 

communicative and 

leadership competencies. 

2.77 

 

0.55 

 

1.17 

 

0.48 

 

1.6 

 

Competency 

Improvement 

Needed 

 

2 

 

Maintain Discipline and 

orderliness in the 

laboratory. 1.38 0.6 2.62 0.63 -1.24 

Competency 

Improvement 

Not Needed 

3 

 

 

Organize and implement 

Instruction in such a way 

as to optimize Student's 

access to learning 

apparatus. 2.59 0.72 1.29 0.65 1.3 

 

Competency 

Improvement 

Needed 

 

 

4 

 

Continuous learner, 

imaginative and 

demonstrative 

competencies. 2.68 0.63 1.18 0.46 1.5 

Competency 

Improvement 

Needed 

 

5 

 

Promote the 

development of Student 

social competencies and 

safety-regulation. 1.54 0.71 2.8 0.53 -1.26 

Competency 

Improvement 

Not Needed 

 

6 

 

Use appropriate 

interventions to assist 

Students with behavioral 

problems. 2.8 0.5 1.32 0.61 1.48 

Competency 

Improvement 

Needed 

7 

 

Maintain conducive 

learning environment for 

active and participatory 

learning 1.33 0.73 2.61 0.7 -1.28 

Competency 

Improvement 

Not Needed 
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In Table 3, the result shows that there is a need for the competency improvement 

in laboratory management among physics teachers in secondary schools in Abia State 

Nigeria, considering the cluster mean Improvement Need Index of 0.08 which is above 0. 

Specifically the result indicates a need in the areas of developing caring attitude and 

supportive relationship among students, organize and implement instruction in such a way 

as to optimize student’s access to learning materials, utilization of group management 

methods that encourage student’s engagement with academic task and usage of appropriate 

interventions to assist students with behavioral problems. 

Research question five 

What are the competency improvement needs of physics teachers in evaluation of 

practical instruction in secondary schools in Abia State? 

 

 

 

 

 

 

 

 

8 

Identify  any Safety 

considerations 1.41 0.72 2.77 0.6 -1.36 

Competency 

Improvement 

Not Needed 

 Cluster Mean       0.08 

Competency 

Improvement 

Needed 



 

VillageMath Educational Review, 2(1) https://ngsme.villagemath.net/journals/ver 
 

186 

Assessment of Practical Competency Improvement Needs of Physics Teachers in 

Public and Private Secondary Schools in Abia State, Nigeria 

TABLE 4: Competency Improvement Needs of Physics Teachers in Evaluation of 

Instruction in Secondary Schools in Abia State Nigeria 

S/N 

COMPETENCY 

ITEMS 

LEVEL 

OF 

NEED  

LEVEL OF 

PERFORMANCE  

IMPROVEMENT 

NEED INDEX REMARK 

  ��� SD ��� SD ���– ���  

 

1 

 

 

Allow Students to 

perform hands on 

Activities probably 

individually or as a 

group during 

practical instructions 2.85 0.47 2.05 0.98 0.8 

 

Competency Improvement 

Needed 

2 

 

Establish whether 

data collected from 

experiment is valid 

and reliable 1.55 0.77 2.61 0.63 -1.06 

 

Competency Improvement 

Not Needed 

 

3 

 

Asking questions 

randomly at each 

stage of practical 

instruction 1.38 0.59 2.59 0.61 -1.21 

 

 

Competency Improvement 

Not Needed 

 

4 

 

 

Giving practical 

assignment 

individually or as a 

group at the end of 

each lesson. 2.74 0.59 1.21 0.07 1.53 

Competency Improvement 

Needed 

 

5 

 

Giving projects (e.g. 

Improvisation of 

practical equipment. 2.7 0.66 1.18 0.06 1.52 

Competency Improvement 

Needed 

 

 

6 

 

Assigning Portfolios 

i.e. Project piled up 

to usher and 

publicize at the end 

of a term 2.53 0.75 1.48 0.71 1.05 

Competency Improvement 

Needed 

 

 

7 

 

Building of a major 

experiment together 

with the student, e.g. 

Ray box, 

Transformers etc. 2.62 0.63 1.39 0.72 1.23 

Competency Improvement 

Needed 

        

 Cluster Mean     0.55 

Competency 

Improvement Needed 
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The results shown in Table 4 indicate a cluster mean score of 0.55 for the 

competency improvement needs in evaluation of practical instruction amongst physics 

teachers in secondary schools in Abia State which is higher than the competency 

improvement need index of 0. This implies that there is a need in the areas of allowing 

students to perform hands on activities individually or as a group during practical 

instructions, giving practical assignment individually or as a group at the end of each lesson, 

giving projects, portfolios and building of a major experiment together with the students. 

 

Research hypothesis one 

There is no significant difference in the competency improvement needs of physics 

teachers in planning instruction in public and private secondary schools in Abia State 

Nigeria. 

 

TABLE 5: t-Test Analysis of Competency Improvement Needs of Physics Teachers 

in Planning Instruction  

School Categories Mean N df t-calculated p-value 

Public Schools 0.246 32   

0.661 

 

0.5209* 
   64 

Private Schools 0.616 34  

Total  66    

*significant at α = 0.05 

 

From the result in Table 5, the P-value of 0.5209 which is greater than the 0.05 level 

of significance indicates that the null hypothesis is accepted. This implies that there is no 

significant difference in the competency improvement needs in planning instruction 

between physics teachers in public and private secondary schools in Abia State, Nigeria.  

Research hypothesis two 

There is no significant difference in the competency improvement needs of physics 

teachers in organizing instruction in public and private secondary schools in Abia State. 
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TABLE 6: t-Test Analysis of Competency Improvement Needs of Physics Teachers 

in Organization of instruction  

School Categories Mean N df t-calculated p-value 

Public Schools 0.264 32   

0.163 

 

0.8734*    64 

Private Schools 0.143 34  

Total  66    

*significant at α = 0.05 

 

From the results in Table 6, the p-value of 0.8734 which is greater than 0.05 indicates 

that there is no significant difference in the competency improvement need in organization 

of instruction between physics teachers in public and private secondary schools in Abia State 

Nigeria. The null hypothesis was therefore accepted at 0.05 level of significance.  

Research hypothesis three 

Significant differences do not exist in the competency improvement needs in 

laboratory management of physics teachers in public and private secondary schools in Abia 

State. 

TABLE 7: t-Test Analysis of Competency Improvement Needs of Physics Teachers 

in Laboratory Management  

School Categories Mean N Df t-calculated p-value 

Public Schools 0.104 32   

0.052 

 

0.9594*    64 

Private Schools 0.065 34  

Total  66    

*significant at α = 0.05 

 

From the results in table 7, the P-value of 0.9594 which is greater than the 0.05 level 

of significance indicates that the null hypothesis is accepted. Thus this implies that there is 

no significant difference in the competency improvement needs in laboratory management 

between physics teachers in public and private secondary schools in Abia State, Nigeria. 
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Research hypothesis Four 

The competency improvement needs of physics teachers in public and private secondary 

schools for evaluation of instruction do not differ significantly. 

TABLE 8: t-Test Analysis of Competency Improvement Needs of Physics Teachers 

in Evaluation of Instruction 

School Categories Mean N Df t-calculated p-value 

Public Schools 0.561 32   

0.053 

 

0.9582*    64 

Private Schools 0.526 34  

Total  66    

*significant at α = 0.05 

 

From the result in Table 8, the P-value of 0.9582 which is greater than the 0.05 level 

of significance indicates that the null hypothesis is accepted. Consequently, there is no 

significant difference in the competency improvement needs in evaluation of instruction 

between physics teachers in public and private secondary schools in Abia State, Nigeria. 

Discussion of Findings 
The result displayed in table 1 indicated that the competency improvement needs of 

physics teachers in planning instructions are, identification of the characteristics of each 

student with a performance improvement need index of 0.95, identification of suitable 

teaching method for easy comprehension by the student with index of 1.09, designing the 

lesson bearing in mind the objectives with the index of 1.13 and identification of students 

attention span and learning styles with the performance improvement need index of 0.99, 

and since the performance improvement need indices are all above 0, these shows a high 

improvement need of teachers competencies in those areas. Planning is a deliberate process 

that results in teachers being well-prepared prior to walking through the classroom door for 

the day (Wharton-McDonald et al., 1998). This is as established by a related study by Bain & 

Jacob (1990) who maintained that competent teachers see consistency in planning and 

organization in their laboratory important because they allow the central focus of laboratory 

activity time to be on teaching and learning. Research indicates that instructional planning 

for effective teaching includes the following elements: Identifying clear learning aims goals 

and objectives while carefully linking activities to them, which is essential for effectiveness 

(Cotton, 2005; Wikelund, 2005; Wharton-McDonald et al,. 1998); considering student 

attention spans and learning styles when designing lessons (Bain & Jacobs, 1990).  

Teaching is a complex activity that involves careful preparation and planning objectives and 

activities on an hourly, daily and weekly basis. In addition, long-term planning ensures 

coverage of curriculum across a marking period, semester and year. 
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From Table 2, the competency improvement need index for the identification of 

steps of lessons and time allotted to each step was calculated to be 1.29, inclusion of time 

for re-teaching when organizing instruction was 1.4, assembling of different material 

resources and teaching modalities score of 0.46, identification of time for student learning 

experiences score of 1.31, organization of instructions to enable students construct their 

own knowledge score of 0.72 and organizing instruction to enable student achieve and 

exceed mastery of the objectives score of 1.24, are all above 0 which indicates a need for 

improvement in those competencies. Effective teachers reinforce their focus on instruction 

through their allocation of time to the teaching and learning process, and through their 

expectations for student learning (Cawelti, 2004; Cotton, 200; Molnnar et al., 1999). This 

finding agrees with Bain & Jacob (1990) who rightly observed that organization in their 

laboratory is important because it allows the central focus of laboratory time to be on 

teaching and learning.  

Results in Table 3 shows that the competency improvement need index for teachers 

confidence, communicative and leadership competencies was 1.60, organizing and 

implementing instruction in such a way as to optimize student’s access to learning materials 

was 1.30, continuous learner and imaginative competencies was 1.50 and utilization of 

appropriate intervention to assist students with behavioral problems was 1.48, this implies a 

need for improvement for those competencies. The need for competency improvement of 

secondary school teachers in the afore mention competencies observed in this study is in 

agreement with the research findings of Okwelle and Chijioke (2014) and the assertion by 

National Research Council (1999) That an effective teacher is confidence, a mentor and 

knows how to guide students in the right direction and inspire others to be confidence, 

leading by example, a good role model, encouraging students and leading them to a place of 

success, being able to communicate clearly and concisely in order to get your points across 

not only to your students but with parents and staff. Teaching is a lifelong learning process. 

There is always something new to learn, the world is always changing, along with the 

curriculum and educational technology so it’s up to the teacher to keep up with it, teachers 

need to be creative and think of unique ways to keep their students engaged in learning. 

The result displayed in Table 5 shows that the competency improvement need of 

physics teachers in secondary school in Abia State are: allowing students to perform hands 

on activities probably individually or as a group during practical instruction with a 

performance improvement need index of 0.8, giving practical assignment individually or as 

a group at the end of each lesson with index of 1.53, giving projects with index of 1.52, 

assigning portfolios with index of 1.05, building of a major experiment with the teacher 

which has a performance improvement need index of 1.23, and a cluster mean = 0.55 which 

is above 0 indicates that there is a need for competency improvement of physics teachers in 

evaluation of instruction in secondary schools in Abia State. This has been observed 

(Dosumu, 2002; Adeola & Fajonyimi, 1999; Imo, 2012; Agu, Onyekuba & Anyichie, 2013) 

that teachers lack test construction competencies, most teachers receive little or no training 

or support after certification. Although, teachers are not expected to be experts in 

educational measurements and evaluation to construct valid and reliable tests, they need 

some basic knowledge on how to develop and validate their laboratory tests to enable them 

use results of their laboratory assessment for taking relevant decisions about the students.  
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The importance of good evaluation in the teaching/learning process that goes in 

science laboratory cannot be over-emphasized. (Adodo 2013) It is well established fact the 

the status and the kind of evaluation teacher uses in the laboratory has far reaching 

implications not only for students achievements specially but also for the nature of 

instructional procedure and feedback assessment reports on such students. 

Conclusion 
Insights into effective and efficient teaching especially in the 21st century and information 

age requires more than basic understanding of educational theory and classroom 

management, but also the development of awareness of the ethical responsibility intrinsic to 

the teaching profession not only in theory but through experience, adequate application of 

knowledge, attitudes, competencies, making content relevant to students daily lives, 

developing critical thinking in students, working with new and evolving technologies to 

create meaningful and effective lessons, giving students understanding and importance, 

having student work in teams to ensure all student receives an equal education and evaluating 

teaching and learning outcomes for decision making.  

This study has specifically established that the Nigerian educational system lacks a 

coherent and well-articulated system of learning opportunities for teachers to continue 

developing expertise while in the laboratory. Opportunities are unevenly distributed cross 

schools, local governments and states, these calls for a substantial need for improvement in 

the competencies required by secondary school physics teachers in planning, organization, 

laboratory management and evaluation of instruction. The study was undertaken with the 

belief in the premise that professionalism and academic training are two distinctive words 

that are necessary prerequisite for good teaching effectiveness. 

Obviously, a competent teacher recognizes academic instruction as central to his or 

her role. This focus on instruction guides not only the teachers own planning and laboratory 

behavior but also sees consistency and organization in their laboratory as important because 

they allow the central focus of laboratory time to be on teaching and learning. Teachers who 

participate in training can access better working conditions, developing qualifications and 

competencies should guarantee their capacity to adapt to changes in technologies and 

curriculum.  

Recommendations 
Teachers matter, but they do not work in vacuum. Their ability to elevate students scientific 

understanding depends on the schools communities and country in which they work and 

the professional communities which they belong. The following recommendations below 

are intended to address the issues identified in the conclusions with particular attention to 

the ways that the current education systems needs to be changed in order to support teachers 

ongoing learning  they respond to the demands placed by current reforms in science 

education. 

i. Personal effectiveness is key, the available evidence suggests that many science 

teachers have not had sufficiently rich experiences with the content relevant to 

the science courses the teach therefore, teachers should ensure they undertake 

higher training and qualifications to boost their confidence level and expose 
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themselves to wide range of teaching strategies in delivering lessons that are 

exciting and accessible. 

ii. Schools need to be structured to encourage and support ongoing learning for 

science teachers especially given the number of new teachers entering the 

profession i.e. building school infrastructure that systematically develops the 

science and science teaching expertise necessary to engage all students 

meaningfully.  

iii. Federal ministry of education should ensure they formulate policies and 

procedures that will equip (prospective) teachers with the knowledge, attitudes, 

behaviors and competencies they require to perform their tasks effectively in 

the classroom, school and wider community. 

iv. The Secondary Education Management Board in Abia State in particular are 

central to building the capacity and efficiency of the science teachers, they 

should direct resources (e.g., location of teachers, scheduling of classes, 

materials budget) toward science and teachers learning in science, they can also 

send messages about the importance of science in schools 
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