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DESCRIPTION 

Vi��age�ath Educati��a� 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submitted for publication must be unpublished and originals, and should not be under any evaluation 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 Vi��age�ath Educati��a� 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 



iv 

 

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 Vi��age�ath Educati��a� 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 Vi��age�ath Educati��a� 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 Vi��age�ath Educati��a� Review 

(VER) immediately after publication. 

IDENTIFICATION AND ACCESS TO THE JOURNAL 

The journal is named Vi��age�ath Educati��a� Review (VER), and it is abbreviated VER. Its 

CODEN (International CODEN Service Code) is VERIAU. For cataloging, it should be referred to 

as Vi��age�ath Educati��a� 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 Vi��age�ath Educati��a� 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 Vi��age�ath 

Educati��a� 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 Vi��age�ath Educati��a� 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 Vi��age�ath Educati��a� 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 
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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 Vi��age�ath Educati��a� 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:  

Auth�rship� 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.   

�rigi�a�ity� 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.  

Ac���w�edge�e�t �f s�urces� Proper acknowledgment.  
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Hu�a� �r a�i�a� sub$ects� The authors should ensure that they adhere to all research ethics.  
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chief of any real or potential competing interest that could affect the impartiality of their reviewing 
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The Vi��age�ath Educati��a� Review (VER) is index by several open access research repositories 

including Archive.Org, Google Scholar, ResearchGate, Zenodo, OSF, Zotero, Humanities Commons, 
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Abstract 
The conventional teaching methodology has severally been condemned as inefficient, rigid and 
outdated by scholars and researchers who are intent on furthering the course of new instructional 
approaches.  Often, educationists evade the simple confrontation of what the supposed duty of a 
good teacher is. This discourse took on the issues surrounding conventional mathematics teaching 
with a focus on the adaptability of the instructional approach to encompass present-day technology 
and cultural augmentation. The conventional job of the teacher was considered in detail as a task 
of society building, a mission of re-invention, and a position of accountability. The submission of 
this appeal was that the current global best practice in the field of mathematics education should 
dictate what amounts to conventional teaching. 

Keywords: Conventional teaching, Mathematics education, Quality teaching, Cultural 
augmentation, Technology augmentation 
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An Appeal in the Case involving Conventional Teaching: Emphasizing the 

Transformation to Enhanced Conventional Teaching in Mathematics Education 

Introduction 
If “conventional teaching” were to be a worldwide movement, it would have been right to 

conclude that it has been condemned over and over across a wide range of jurisdiction. A simple 

perusal through copies of quasi-experimental research  work in many educational departments, 

research centres and institutions will almost always affirm that students taught instructional 

content conventionally are always underperforming compared to those taught the same content 

via a different methodology. This pattern of findings is certainly becoming sacrosanct, with 

outcomes easily predicted even at the proposal stage of the research. A lot of educationist believed 

they are getting closer and closer to clarifying the specific ways people learn.  But a handful of 

critical educators are skeptical of this generalization and are designing backward to determine what 

the role of teacher is (Donnelly, 2014; Wiggins & McTighe, 2007). Also findings from global 

comparisons of educational systems are throwing more light on several determinants of 

educational success (Boylan et al., 2016). 

The term “teaching method” refers to the general principle, pedagogy and management 

strategies used for classroom instruction (Teach.Com, 2016). Teaching methods are general 

techniques for organizing instructions and implementing curriculum. These methods and strategies 

are often rooted in educational theories which predict behaviours under certain pedagogical 

conditions. Over the years, educationists have come to group teaching methods into two primary 

categories or “approaches”, namely teacher-centered and student-centered. The formal comprise 

traditional teaching approaches which are generally teacher-directed and follow cookbook steps of 

activities and demonstrations (Harris & Johnson, 2001) while the later refers to methodologies 

that actively involved the learner in the design and implementation of classroom instruction. The 

traditional approach, often referred to as “chalk and talk” method, involves direct instruction by 

the teacher whose primary role is to pass knowledge to students and conduct testing and 

assessment. Student-centered approaches consider the teacher as a facilitator and a guide who 

allows students to play participatory role in their own learning process (Teach.Com, 2016). The 

student–centered approach employs strategies such as inquiry, cooperative learning, and peer 

instruction. 

Debates about the two broad approaches to learning have been ongoing since the late 1960s 

and early 70s when teachers began to experiment with more innovative styles of teaching 

(Donnelly, 2014). Many practitioners condemn direct instruction for many obvious reasons and 

for the prospect of non-traditional strategies such as active, collaborating and problem based 

learning. The chief complaint seems to be the fact that classroom management styles are traditional 

and focus is often on rules and expectations. 

The voices from the other side of the debates, however, have been presenting increasing 

evidence to buttress the indispensability of the traditional (or conventional) approach to teaching. 

In this regards, Donnelly (2014) emphatically stated that new-age education techniques, where 

teachers facilitates instead of teach, and praise students on the basis that all must be winners in 

open classrooms where what children learn is based on their immediate interests, leads to 

underperformance. A rallying point for the conventional teaching approach is the fact that great 

mathematicians, scientists, economists and politicians who had helped in shaping the course of 

human history for good, were all product of this foundational approach to classroom instruction. 

Adding to the body of evidence in favor of traditional teaching is the real-life examples of 
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functional education systems from countries such as Korea, Finland and China, which are built on 

rich culture and traditions and delivered via an enhancement of the conventional approach to 

teaching. 

Certainly, the argument for and against conventional teaching will continue, and such 

criticisms are the basis of enhancements and modifications which, in turn, are favorable to the 

overall development of education across the globe. Irrespective of the pedagogical school of 

thought, what is certainly clear is the expected end product of the teaching and learning process. 

If effective teaching is that which leads to improved students achievement using outcomes that 

matter to their future success (Coe et al., 2014), then teaching is successful only when it cause 

learning related to purpose. Therefore the teacher’s role, behavior and strategies must stem 

deliberately from established mission and goals, the curriculum, and agreed-upon learning 

principles (Wiggins & McTighe, 2007). Also, if over the decades the trends in teaching 

methodologies have been skewing towards active engagement and away from mechanical 

classroom routines, then it should be safe to say that present-day teaching approaches are 

appropriately normal and should be regarded as the convention of the present time. 

It is in view of this normalization of instruction that this discourse seek to emphasize the 

transformation of general teaching into an enhanced conventional teaching, particularly in 

mathematics education. This consideration takes note of the contextual pressures on teachers’ 

work in contemporary educational policy, educational systems and within schools (Lingard, Hayes 

& Mills, 2003), and posits that good teaching is inarguably a blend of many strategies, methods 

and approaches, all knitted together to bring about quantifiable student gains. The discussions 

presented here are tailored towards strengthening the position of the mathematics teacher as a 

trustworthy stakeholder in mathematics education who should be encouraged to assess prevailing 

situation, plan instruction, access materials and direct interactions in the classroom for the 

optimum growth and development of the learner. This study first considered what seems to be 

wrong with conventional teaching and then attempted to redefine the term “conventional” as a 

function of general concurrence. The conventional duty of the teacher was considered next and 

followed by discussions on the changes leading to enhanced conventional teaching in mathematics 

education. 

What was “Wrong” with Conventional Teaching 
Every teaching strategy is a tool in the hand of the teacher. The tool on its own, no matter how 

robust, does not perform wonders. Consequently most of the misgivings about conventional 

teaching arose out of specific cases that exemplify a teacher’s inefficiency and not the method per 

se. Such cases raise the concern that the high share of total teaching time devoted to conventional 

teaching has a detrimental effect on overall student learning, but often there exists no empirical 

support for this concern (Schwerdt & Wuppermann, 2009). The implication is that policies 

designed to reduce the amount of traditional teaching styles in schools contains little potential for 

raising overall achievement levels, particularly in mathematics. 

Essentially, the elements of drills, rote memorization and inability to cater for everyone, are 

the feature that relegate conventional teaching as being an outdated mode of instruction. These 

features, according to Harris and Johnson (2001) may not provide students with valuable skills or 

even with a body of knowledge that lasts much beyond the end of the term. There are also concerns 
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that the techniques employed within the traditional approach tend to encourage “studying to the 

test” among students who are only required to “regurgitate” as a display of proficiency. The lack 

of inquiry and problem-solving in this conventional approach has driven educationist into 

propounding many new inquiry-based and problem-based instructional strategies. 

In reality, the often highlighted features of conventional teaching do not cut across board 

for all classrooms implementing the approach. These features tend to be the over- emphasizing of 

the cons over the pros of the approach without giving the practicing teacher the benefit of the 

doubt. Such generalization has led to educational policies that attempt to control teachers through 

conceptualizing them as mere technicians who require taming and has resulted in restructuring 

that was done to teachers rather than with teachers (Lingard, Hayes & Mills, 2003). 

However, modern thinking in mathematics education is beginning to reconsider the 

underlying framework of the traditional approach to teaching. These thought patterns, as 

summarized be Donnelly (2014) are such that: 

i. Based on the stages in the education of the child, in areas like English and 

Mathematics, teachers need to be explicit about what they teach and make better use 

of whole-class teaching. 

ii. Even when sitting and listening, children are internalizing what is being taught. 

Learning can occur whether they are active or passive. 

iii. Research suggests what memorization and rote learning are important classroom 

strategies, which all teachers should be familiar with. 

iv. Teachers need to encourage re-reading and highlighting, to memorize key ideas such 

as times table until children can recall such ideas automatically. 

v. Instead of taking the time, energy and resources to customize what is being taught to 

the supposed individual learning style of every child in the classroom, it is more 

effective to employ more explicit teaching strategies and spend additional time 

monitoring and intervening where necessary. 

vi. Depending on what is being taught, what has gone before and what is yet to come, 

whether students are well versed in a particular area of learning or are novices, and 

even the time of the day, teachers must adapt their teaching to the situation and be 

flexible. 

It is thus glaring that a conventional teaching situation which is open to adaptive learning 

experiences geared towards improved learning outcomes is as good as any well promoted non-

traditional teaching approach. Evidently, the particular approaches, methods, and resources 

employed are not primarily subjective “choices” or mere matters of style. They logically derive 

from desired student accomplishments and concurrent understanding of the learning process 

(Wiggins & McTighe, 2007). 

 

“Conventional” as a Function of General Concurrence 
The traditional teaching approach can be referred to as the conventional teaching method, 

obviously as a result of popular opinion and widespread usage. If teaching methods are modes of 

sequencing instruction, then the word “conventional” is the defining adjective differentiating the 
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teaching method from others. The English Dictionary Offline, an educational application from 

CrumpledApps gave four keys renditions of the term “conventional” as: 

i. formed by agreement or compact; stipulated; 

ii. growing out of, or depending on, custom or tacit agreement; sanctioned by general 

concurrence or usage; formal; 

iii. based upon tradition, whether religious and historical or artistic rules; 

iv. abstracted, removed from close representation of nature by the deliberate selection of 

what is to be represented and what is to be rejected.    

(CrumpledApps, 2015)   

These definitions, particularly the first three, indicate that what is “conventional” is 

predetermined and agreed upon. In reference to teaching methodology, it is not difficult to see 

“who” or “what” stipulates what is conventional. The best choices in this case from the prevailing 

definitions are “general concurrence” and “tradition”.  The emphasis here is that conventional 

teaching should be seen as growing out of the general concurrence and traditions of the day. Such 

line of reasoning indicated that the current general practice in the field of mathematics education 

should dictate what amounts to conventional teaching and not the prejudice expressed when 

teachers and teacher education academics privilege one particular approach to the detriment of all 

others (Donnelly, 2014). 

The term “conventional” does not indicate any sense of being adamant to change as many 

people may have erroneously thought. Instead “conventional” derives from common usage and 

formalization. The traditional roots of conventional teaching do not imply a stereotypical 

acceptance of ancient routines in the classroom. The approach should be seen as based on 

common practice which accumulated overtime. In this respect, conventional approach should be 

viewed as a conglomeration of flexible and adaptable strategies and techniques, affirmed as 

beneficial in both research and real-world settings. It should be normal for the mathematics teacher 

to stimulate student’s interest by bringing into his class elements of play, game, technology and 

reflective discussion. By adopting reliable and transparent assessment strategies, a conventional 

mathematics class can integrate portfolio, tours, reflective journals, project and debates into 

classroom deliberations and still remain conventional (Anyor & Abah, 2014). 

The adaptive nature of the conventional model of teaching makes it serve as a base for 

improvement of classroom instruction. As the mathematics teacher makes progressive judgment 

based on feedback received via assessment and evaluation strategies, opportunities are provided 

for enhancement of quality. An enhancement may require asking students to individually come up 

with a brief researched biography of an ancient mathematician who contributed to the concept 

being discussed. Cultural artifact can be called to play to sustain learner engagement and stimulate 

critical thinking (Abah, 2016). These active add-ins does not structurally result from any specific 

non-traditional teaching model, but could deliver enriched and personalized learning, even in a 

conventional classroom. 

Consequently, if the teacher’s job is “teaching to cause a result” (Wiggins & McTighe, 2007) 

and such result indicating students’ progress emerges from the conventional approach to teaching, 

then it should be duly affirmed that old apprehensions of the approach are no longer tenable. The 
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convention of the present era is to plan instruction that will assist students into developing critical 

thinking skill with regard to the subject at hand (Harris & Johnson, 2007). Based on the time and 

generality of good educational practice, mathematics teachers must reposition to understand their 

teaching styles and need to always create and maintain a balance between teaching preferences and 

students’ learning preferences (Teach.Com, 2016). This fact should underscore current labelling 

of the conventional approach to teaching. 

What is the Conventional Duty of the Mathematics Teacher in the 

21st Century? 
The mathematics teacher performs an encompassing duty in the design and implementation of 

mathematics instruction. To better understand this study, the framework provided by Mortimer 

Adler in The Paideia Proposal, as reviewed by Wiggins and McTighe (2007), provides a concise guide. 

Adler presents three broad categories of instructional roles for teacher, namely, didactic (or direct) 

instruction, facilitation of understanding and related habits of mind, and coaching performance. 

In this framework, the teacher’s primary goal is to inform the learner through explicit 

instruction mediated through demonstration, modeling, lecture and convergent questions. The 

expected learner actions in this teacher role are to receive, take in, and respond. In facilitating 

learner’s understanding, the teacher seeks to help students construct meaning and come to an 

understanding of important ideas and processes. As a result of this facilitation, learners are 

expected to construct, examine, and extend meaning. The teacher facilitates understanding 

through concept attainment, discussion, Socratic seminar, simulation and guided inquiry. 

Coaching seeks to support the learner’s ability to transfer their learning to succeed in 

complex and autonomous performance. The teacher achieves this through feedback, conferencing 

and guided practice, while the learners are expected to refine skills and deepen understanding. 

Specifically, 21st century skills as necessitated by the present knowledge society and economy, 

are expressed in ways of thinking, ways of working, tools for working and skills for living in the 

world. According to the Assessment and Teaching of 21st Century Skills (ATC21S) Consortium 

(2013), skills expressed in ways of thinking include creativity, critical thinking, problem solving, 

decision making and learning. Communication and collaboration are particular to ways of working 

since Information and Communications Technology (ICT) and information literacy are necessary 

tools for working. Skills for living in the world include citizenship, life and career skills, and 

personal and social responsibility. It is thus the duty of the mathematics teacher to optimize 

available resources in sequencing learning experience targeted at fostering these skills. 

In showing that focusing on certain teacher’s approaches, skills and knowledge can improve 

student outcomes, Coe et al. (2014) summarized six components of great teaching.  Coe and 

Colleagues maintained that good quality teaching will likely involve a combination of these 

attributes manifested at different times. They are 

i. Pedagogical Content Knowledge: The most effective mathematics teachers have deep 

knowledge of the mathematics they teach. As well as a strong understanding of the 

material being taught, mathematics teachers must also understand the ways students 

think about mathematical concepts, be able to evaluate the thinking behind student’s 

own methods, and identify student’s common mathematical misconceptions. 
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ii. Quality of Instruction: This entails specific practices, like reviewing previous learning, 

providing model responses for students, giving adequate time for practice to embed 

skills securely and progressively introducing new learning. 

iii. Classroom Climate: Good mathematics teaching covers quality of interactions 

between the teacher and the students by creating a classroom that is always demanding 

more, but still recognizing students’ self-worth. 

iv. Classroom Management: This refers to a mathematics teachers’ ability to make 

efficient use of lesson time, to coordinate classroom resources and space, and manage 

students’ behavior with clear rules that are consistently enforced. 

v. Teacher Beliefs: This is an explanation of why teachers adopt particular practices, the 

purposes they aim to achieve, their theories about what learning is and how it happens 

and their conceptual models of the nature and role of teaching in the learning process. 

vi. Professional Behaviors: These are behaviors exhibited by teachers such as reflecting 

on and developing professional practice, participation in professional development, 

supporting colleagues, and liaising and communicating with parents. 

    (Coe et al., 2014) 

The job of the mathematics teacher, as must have been observed so far, is multi-faceted. 

The duty of the teacher certainly goes beyond covering of content, engaging learners with 

interesting activities, and teaching to the test. It is a task of society building, a mission of re-

invention, and a position of accountability. 

The Transformation to Enhanced Conventional Teaching in 

Mathematics Education 
In view of the influence of emergent pedagogical theories and the impact of technology on 

education, modern teaching methodologies can best be viewed as an acceptable enhancement of 

convectional teaching. Digital technologies have profoundly changed notions of literacy, 

knowledge and communication, altering the cultural construction of life in contemporary society 

and impacting the classroom (Grushka & Donnelly, 2010). Conventional classroom are rapidly 

adapting to the demands of the time by seeking augmented teaching, imbibing elements of modern 

technology and culture into daily mathematics instruction. 

The current knowledge revolution is not about how much information is available. It is 

about how fast knowledge can travel through vast, connected networks of people and how, it can 

grow exponentially (Speer III, 2012). This digital revolution is being fueled by increasing 

broadband penetration and ubiquity of smartphones, particularly among the new genre of learners 

who are successfully imbibing the trendy culture of leisure and school work. Tons of digital content 

are being turned out by different outlets daily over the internet, with the Computer Science Corp 

(2012) forecasting an annual increase of 4300% by the year 2020, when the information super-

highway will be holding an estimated milestone traffic of 35 zettabyte of data. The opportunities 

provided mathematics education by this information flow has expanded growth possibilities for 

all students, a fact the enhanced conventional teaching is currently riding on. 

Integrating technology in education is a very sophisticated, multifaceted process, and, just 

like any other innovation, it should not be introduced without piloting its different components 

(Haddad & Draxler, 2002). Innovations must be substantiated for appropriateness, suitability, 
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classroom implementation, learning effectiveness, and cost benefit ratio. Clark-Wilson, Oldknow 

and Sutherland (2011) listed mathematical digital technologies readily adapted into enhanced 

conventional classrooms to include dynamic graphing tools, algorithmic programming languages, 

dynamic geometry tools, spreadsheets, data loggers, and computer algebra system. Computer 

algebra systems such as Mathematica, Maple, MuPAD, MathCAD, Derive and Maxima have 

potential to facilitate an active approach to learning, to allow students to become involved in 

discovery and consolidate their own knowledge (Kumar & Kumaresan, 2008). In this regard, Abari 

(2014) observed sustained interest and improved achievement after augmenting instruction in 

senior secondary mathematics with Geogebra. Dynamic geometry systems (DGS) like Cabri, the 

Geometers sketchpad (GSP) and others, seem to give new dimensions to school geometry with a 

clear invitation to experiment with and explore geometrical constructions and connections (Age, 

2016). 

Another dimension of the enhanced conventional teaching approach is the room for 

historical and cultural augmentation. Mathematics as a discipline is a tool of the society, crafted to 

aid human existence. The teaching of the subject is, therefore, expected to inculcate in learners 

certain modes of thinking that are quite important in the building of society and nation. Culture 

reflects how people live, behave, dress, eat, drink, rear children and maintain social relationship. 

Thomaskutty and George (2004) observed that culture is greatly determined by the scientific and 

technological advancement of the society, which in turn depends upon the progress and 

development of mathematics. Evidently, mathematics instruction that is relevant should help in 

the preservation and transmission of cultural traditions. 

The obvious implication of this ethno-mathematics view is that at the basic education level, 

mathematical communication should reflect children’s perspective of reality, a reality that arise out 

of the cultural practices of the people. The enhanced conventional teaching paradigm delivers 

mathematics instruction that is a knitted sequence of experiences that are rooted in the history and 

culture of learners. In bringing out realities out of abstract mathematical concepts, the 

conventional teacher may call to mind several cultural artefacts which can easily be blended into 

classroom instruction. Abah (2016) posited that local games and other historical snippets can be 

deployed by the teacher in an enhanced conventional mode to readily extract relevant mathematical 

relationships. 

Enhanced conventional teaching, which is a blend of adaptive approaches strategies and 

methods, links techniques and learning objectives based on the bloom’s taxonomy of learning 

objectives. Enhanced conventional teaching will assist the mathematics teacher in developing and 

directing students in logical steps of learning by planning towards the development of learners in 

the cognitive, affective and psychomotor domains. The flexibility of the mechanism involved 

stands to lead students to engage in higher order of thinking such as analysis, synthesis and 

evaluation (Harris & Johnson, 2001). The possibility of technological augmentation also raises the 

chance of honing modern bankable skills in students, making the approach the very suitable to the 

current era. Technological enhancement has the potential to bring efficiency, improve existing 

processes and outcomes, and results in the transformation of the conventional classroom 

(Kirkwood & Price, 2014). 
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Conclusion 
This discussion has been able to sustain the viewpoint of conventional teaching in mathematics as 

a base for improvement. In this perspective, conventional teaching implies an enhancement of 

instructional delivery which takes into consideration all approaches and techniques that are best 

suited for specific situations and offer the best prospect for attaining set objectives. The 

conventional mathematics teacher is that mathematics instructor who is capable of switching 

seamlessly between strategies in accordance to the demands of the learners and the entire 

instructional condition. Such dynamism may entail a balanced blend of technology, history, culture, 

and indigenous games in line with stated instructional goals.  
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Abstract 
Mathematics education that is culture-oriented emphasizes originality of thought and encourages 
the virtue of creativity. The approaches of ethnomathematics are embedded in the everyday 
practice of students and can stimulate classroom participation, develop mathematical intuition, 
enhance number sense and introduce mathematical concepts in an engaging way. This exploratory 
study focuses on the mathematics lessons derivable from the local process of producing burnt 
bricks within the Benue Valley. The study draws connections from the steps involved in burnt 
bricks making to the concepts taught in the Basic Mathematics Curriculum. The study summits 
that the onus is on the mathematics teacher to innovatively incorporate elements form their 
learners’ environment into instructional sequence in order to demystify the perceived abstractness 
of mathematics. 
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Introduction 
Africa has always pride herself as a cradle of rich indigenous knowledge systems. This richness is 

seen in the daily practices of ordinary people; in their culture, agriculture, architecture and religion. 

The signature of advanced scientific thinking can be found across several distinct cultural artefacts 

and socio-economic structures of ordinary people. Ranging from the knitted grass huts of the 

nomadic Fulanis to the mud houses of the Benue Valley civilization, there can be seen distinct 

manifestation of mathematical knowledge in the form of geometric patterns, solid shapes and 

meaningful use of numbers.  

Among the numerous indigenous mathematical feats of the people of the Benue Valley, the 

one which stood out the most is the measured process of making burnt bricks, the ubiquitous 

building blocks for diverse local constructions works in the region. The Benue River is the longest 

tributary of the Niger (about 650 mile). It rises in the Adamawa Plateau of Northern Cameroon, 

from where it flows west, and through the town of Garoua and Ladgo Reservoir, into Nigeria 

south of the Mandara mountains and through Makurdi before meeting the Niger River at Lokoja. 

The floodplain soils occupy about 1,179,400 hectares along the river Benue and are useful for 

agricultural production and construction works. 

Historically, the civilization of Benue Valley have always been a melting pot of different 

cultures. The region has been the home of to a changing constellation of peoples over many 

centuries. Presently, the Benue Valley is where the Jukuns, Tiv, Idoma, Igala, Ebira and Afo people 

live, among others. The incursions of the Fulani Jihadists in the early era of the region caused 

dynamic dislodgement of peoples who later gradually regrouped into communities and exchanged 

ideas and forms with their new neighbours. These destabilizing events help explain the fluid 

identities of traditional practices that span the lower Benue and its open frontier with the Middle 

Benue. 

The richness of the soil of the Lower Benue Basin makes agricultural production the 

dominant occupation of the people of the region. The huge deposit of clay along the Benue valley 

also made the region a socio-economic belt in the production of all kinds of bricks for building 

and other civil engineering works. Although, modern methods of making bricks abound in the 

region, the time-proven methods of burning clay bricks by the locals has remain a cultural trade 

passed down from one generation to the other.  

Focus on the indigenous method of burnt bricks production is timely, considering the 

strands of mathematics employed in the entire process. The ordinary people who engage in burnt 

bricks production do so for the purpose of generating major and minor incomes for their families. 

Majority of these bricks makers lack Basic Education and may be entirely “illiterate” in the modern 

sense of literacy. But they have honed the skills of their crafts as passed down to them and in the 

process have preserved amazing inherent mathematical ideas deployed in the practice of their trade 

even before the arrival of the missionaries and colonial masters. The implication of this fact is that 

there is mathematics to be learned and used from the practices of the ordinary people from which 

the conventional pupil emerged into the modern classroom. 

If mathematics is present in the daily activities of the child, then the teaching and learning 

of the school subject should make a better sense when connected to what the child already knows. 

In other words, the foundation for a good mathematics education for the child is his own fund of 
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indigenous mathematical knowledge, acquired over time form the cultural practices of his people. 

Building firmly on this foundation should make mathematics as ordinary as what the child can 

deduce from his neighbourhood, culture, history and contemporary society.  

The objective of the present article is to explore the mathematics lessons derivable from the 

process of producing burnt bricks within the Benue valley. What connections can be made from 

the craft of bricks making to the concepts taught in the Basic Education Mathematics Curriculum? 

This probe, along with the need to draw attention to the countless appearances of mathematics in 

students’ local practices forms the focus of other current exposition. 

Indigenous Mathematical Knowledge 
Claudia Zaslavsky is one of the early scholars of African indigenous mathematical knowledge 

systems. In discussing her motivation for her phenomenal works, Zaslavsky (1994) recounted that 

books and articles on the history of mathematics were of little value to her research. If they 

mentioned Africa at all, it was generally to recount the quaint practices of the people who were 

least advanced mathematically. But she mentioned two exceptions among pre-World War II 

publications. One of the works made reference to a 1915 article by the Austrian anthropologist 

Marianne Schmidl in which she warned: “one must be extremely cautious about accepting the 

accounts of the inability of ‘primitive’ people to count in higher denominations” (Zaslavsky, 1994, 

p.4). Zaslavsky noted that this was the only instance in works from the period where the author 

placed quotations marks around the word “primitive”.  

The other exception for Zaslavsky is an obscure book by Dr. O. F. Raum. Raum (1938) 

described the mathematical practices and games of various African peoples, and expressed a strong 

belief in their mathematical abilities. He stated that good teaching “lays down the importance of 

understanding the cultural background of the pupil and relating the teaching in school to it” 

(Raum, 1938, p.5). Zaslavsky (1994) noted that if the colonial authorities has possessed a genuine 

interest in educating African students in those early days, they certainly would not have banned 

the Universal African game in its many versions, called Oware, Ayo, Omweso, Bao and dozens of 

other names. Known also by the generic name “Mancala” (Abah, 2017), it is considered by some 

game experts to be one of the best mathematical games in the world, with European observations 

often commenting on the speed and finesse exhibited by the players (Zaslavsky, 1994). 

In present times, research in Ethnomathematics has unravelled the wealth of Mathematical 

ideas and concepts that are indigenous to African peoples and culture. These research have 

identified the crux of the crises of African cultures to be the issue of African cultural identity. A 

people’s cultural identity (including their awareness of such an identity) is seen as the springboard 

of their development effort. Africa needs a culture-oriented education that would ensure the 

survival of African cultures if it emphasized originality of thought and encouraged the virtue of 

creativity. Scientific appreciation of African cultural elements and experience is considered to be 

one sure way of getting Africans to see science as a means of understanding their cultures and as 

a tool to serve and advance their cultures (Gerdes, 1996). 

Every society develops its own particular mathematics. So many factors are involved – 

heritage, environment, religious beliefs, technological advances, artistic inclinations, how people 

make their living – all have an effect on the development of their mathematics (Zaslavsky, 1994). 

Some of these developments have found their way into the school curriculum. For instance, pupils 
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speak of “Hindu-Arabic” (more properly “Indo-Arabic”) numerals and “Roman” numerals, yet 

most students have no idea as to their origin. To them mathematics springs full-blown out of a 

textbook or a teacher’s head. Students are not given the opportunity to recognize the role of human 

beings of various cultures in the creation of mathematical ideas (Zaslavsky, 1994). 

Gerdes (1996) observes that African countries face the problem of low levels of attainment 

in mathematics education. Mathematics anxiety is widespread. Many children (and teachers too!) 

experience mathematics as a rather strange and useless subject, imported from outside African, as 

something that exists only in schools. But does this image of mathematics corresponds to reality? 

Mathematics exists as a body of truth about relationships between abstract entities and 

structures. These abstract relationships are reflected or instantiated in various forms and at 

different levels in the concrete structure of the physical world. Even in its most complex form, 

mathematics as a school subject is rooted in reality with applications in everybody life (Abah, 2016). 

This perspective to mathematics is what has been termed “Ethnomathematics”.  

The application of ethnomathematical approaches allows the opportunity to examine local 

knowledge systems and give insights into forms of mathematics use in diverse contexts and cultural 

groups. The pedagogical approach that connects this diversity of mathematics is best represented 

by a process of translation and elaboration of the problems and questions taken from daily 

phenomena. The ideas generated from real life attachments to mathematical concepts can truly 

create conflict situations in which students are encouraged to reflect upon the rules that define 

their action dealing with the concept (Bernardes & Rogue, 2015 in Abah, 2016). This approach 

results in both sensitive and historical thinking, medicated by bodies, signs, artefacts, and cultural 

meanings giving rise to a non-mentalist conception of thought (Abah, 2016). 

As well as describing mathematical symbolism, applications and practices which are 

culturally distinct, ethnomathematics will be assumed to include mathematics concepts, systems, 

modes of thinking, and meta-mathematics, such as what counts as a proof, beliefs about how 

mathematics relates to the world, and values implicit in mathematics (Barton, 1992). In answering 

why it is important to introduce ethnomathematical perspectives into the mathematics curriculum, 

Zaslavsky (1994) suggests that student should recognize that mathematical practices arose out of 

the real needs and interests of human beings. They should know that a great deal of the 

mathematics that they learn in elementary and secondary school originated in Asia and Africa 

centuries before Europeans were aware of more than the most elementary aspects of mathematics. 

Students should learn how mathematics impacts on other subject areas – social studies, language 

arts, fine arts, and the sciences. Most importantly, they should have the opportunity to see the 

relevance of mathematics to their own lives and to their community. Students should see reasons 

to research their own ethnomathematics.  

Mathematics education should recognize students’ out-of-school mathematical experiences, 

their own ethnomathematics. One of the out-of-school activity students from the Benue Valley 

region are aware of is the craft of making hard burnt bricks. This ubiquitous approach to brick 

making is prevalent for students from this area, considering that most of the houses they live in 

are constructed with burnt bricks. Some of the students are also involved at one stage or the other 

in the production process, to raise money to support themselves and their families. What 
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mathematical lessons are derivable from this method of producing bricks for building projects 

across and beyond the region? 

The Making of Burnt Bricks  
The use of bricks in building and construction in the Benue Valley pre-dates the colonial era. Form 

early times, dwellers along the Benue valley trough construct their round huts by moulding the 

walls with sticky clay mud. In this style of building, chunks of clay mud are packed upon each 

other and moulded upwards with hands without any noticeable joints or plastering. Still, weak 

fissures existing between the layers or chunks of clay mud becomes visible cracks as the wall ages. 

These cracks may result in total collapse of large portions of the moulded wall, particularly during 

the long rainy season.  

A way of minimizing wall collapse due to mud fissures is to first mould units of mud blocks 

which are allowed to get dry and strong before being used in the building of walls. The strong 

blocks, dried in the sun are then placed upon each other and held together by mortar made of 

viscous clay mud. This second approach extended the life span of the wall of buildings. However, 

very damp conditions around the wall can still soften both block and joint materials, resulting in 

partial or total collapse of the building. This existential problem with normal mud blocks 

necessitated the burning of mud blocks to further strengthen building to withstand adverse wet 

conditions.  

Clay bricks are man-made materials that are widely used in building, civil engineering work, 

and landscape design. One of the legacies of the colonial government in Africa was the scattered 

pieces of colonial and government flats built with clay bricks dotted within the countries especially 

along the coastal areas (Baiden, Agyekum, & Oferi-Kuragu, 2014). Although the practice of burnt 

clay brick manufacturing was modernized by the missionaries who continued to produce bricks 

and tiles even after the Second World War, it is the in-expensive indigenous clay bricks burning of 

the people that persisted into modern times. Certain properties of these burnt bricks makes them 

desirable for local building construction works. 

Baiden et al. (2014) provides in-depth details on the properties of burnt bricks. Generally, a 

good brick must be hard, well burnt, uniform throughout, sound in texture and colour, sharp in 

shape and dimension, and should not easily break when stuck against another brick or dropped 

form a height of about one metre. Among the desirable properties of burnt clay bricks are 

compressive strength, density, thermal stability, porosity, sound insulation, fire resistance, 

durability, and water resistance (Baiden et al., 2014). 

The f����wi
g steps are i
v��ved i
 Bur
t Bric�s Pr�ducti�
� 

Step 1� A wooden mould, with inner dimensions being 10 inches long, 5 inches wide and 5 inches 

high, has to be constructed from strong plane planks. It is firmly knotted or nailed with a two small 

handles attached to the side. 
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Figure 1: Wooden Mould 



 

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

17 Abah, Atondo & Kwaghwa 

 

Step 2� Clear and level the ground where the bricks are to be laid. 

 

 

 

 

 

 

 

 

 

Step 3� Dig a heap of soil. The size of the heap depends on the number of blocks to be produced. 

For higher number of blocks, the heaps may have to be dug out in different places.  

Step 4� Wet the heaped soil to soften it. The soil is then mixed by turning with a hoe and pressing 

it with the feet. This stirring is repeated until the mud is sticky and viscous. The lump of wet clay 

mud is then left for at least 12 hours. When this is done, the clay mud becomes ready for the laying 

of bricks.  

 

 

 

 

 

 

 

 

 

Step 5� Now the actual laying of bricks is carried out as follows, on the smooth ground prepared 

in step 2 above.  

i. The rectangular wooden mould is dipped (not soaked) in water so that it will not stick 

to its intended content. This wetting is also required to obtain very smooth bricks. 

ii. Fill up the wooden mould with the mud and press it firmly with the hand.  

 

Figure 2: Cleared Ground for laying Bricks 

   

Figure 3: Wet Heap Mixed to become Viscous 
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iii. Draw out the mould by lifting the handle. This is done slowly, carefully and gently to 

leave behind a firm block of mud.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 6� Repeat step 5 until the heap of wet clay mud is exhausted.  

Step 7� Cover the laid bricks with grasses to prevent them from cracking. Allow the covering to 

stay for 3 to 5 days.  

Step 8� Remove the covered grasses and allow the bricks to dry up in the sun.  

Step 9� Packing and arrangement for baking: This process requires bringing the dry bricks together and 

arranging them systematically. The arrangement is done such that two tunnels measuring 3 feet 

wide and 4 feet high is formed across the width of the packed blocks. The tunnels are to be big 

enough for firewood to fit in.  

 

 

 

 

Figure 4: Block Laying 
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Step 10� The tunnels are then loaded with logs of fresh firewood. This is done while the 

arrangement of bricks in still half-complete. It is not advisable to crawl into the tunnel with bricks 

packed up on it; this is to avoid accidents that may result from the collapse of the bricks. So, the 

logs of wood are loaded into the tunnel before the arrangement of bricks on top is completed.  

Step 11� To prevent heat loss, cover the spaces around the arranged bricks with mud. In other 

words, the four sides and top of the arranged blocks are plastered with thick mud. The top of the 

bricks is also covered with grasses. This makes the entire set-up a kind of a kiln.  

Step 12� Put fire to the loaded firewood in the two tunnel and allow the kiln to bake the blocks.  

 

 

 

 

 

 

 

 

 

 

 

             

Figure 5: Loading Tunnels with Firewood 

 

Figure 6: Cross-section of Final Kiln for Baking Burnt Bricks 
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Step 13� Keep the fire burning until the grasses at the top of the arranged bricks get burnt.  

Step 14� Close the holes (all entrances to the tunnel) with mud and leave the burning kiln until the 

day it finally cools. This internal baking may take between 3 to 7 days.  

Step 15� The assessment of whether the burnt bricks are strong or not is carried out by putting 

one of the burnt bricks inside water for at least 5 days, or trying to break one up.  

At the end of these steps, the burnt bricks are considered suitable for building and other 

civil engineering works. In the Benue Valley region, this hard bricks are the preferable choice for 

constructing foundations of building in water-logged areas. It is thus common to see residential 

houses, churches, mosques, and parking lots built entirely from burnt bricks.  

It is noteworthy that the type of soil considered most suitable making burnt bricks is clay 

soil. The production of bricks is not advisable during wet/rainy season for the obvious reasons. 

Also, logs from hard trees that do not burn away quickly are considered most suitable for heating 

the bricks. 

The Amazing Mathematics of Burnt Bricks Production 
Mathematics is the study of relationships, patterns, reasoning, numbers, and logical decision 

making. All these components are visible in the process of making local burnt bricks. The 

computational reasoning involved in burnt bricks production touches the different strands of the 

mathematics curriculum for basic education. 

As a field of study, mathematics is the conglomeration of centuries of efforts structurally 

pieced together from diverse facet of human endeavour and from across different cultures around 

the globe (Abah, 2016). Basically, ethnomathematics is the application of mathematical ideas and 

practices to problems that confronted people in the past or are encountered in present 

contemporary culture (D’Ambrosio, 2001). 

Much of what is called “modern” mathematics came about as diverse cultural groups sought 

to resolve unique problems such as exploration, colonization, communications, construction of 

railroads, census data, space travel, and other problem solving techniques that arose from specific 

communities (Orey & Rosa, 2006). Abah (2016) notes that modern mathematics in its present 

form emerged as a composite subject, with its practice and evolution deeply embedded in many 

successful (and sometimes, unsuccessful) human advancements. 

Modern mathematics in its original form is dominated by a mechanistic teaching approach, 

with the subject being taught directly at a formal level, in an atomized manner, and the 

mathematical content largely derived from the structure of mathematics as a scientific discipline. 

Students are made to learn procedures step by step with the teacher demonstrating how to solve 

problems. This has resulted to inflexible and reproduction-based knowledge. Modern mathematics 

on its own in which scientifically structured curricula are used and students are confronted with 

ready-made mathematics is at best an “anti-didactic inversion” (Freudenthal, 1973). Instead, rather 

than being receivers of ready-made mathematics, students should be active participants in the 
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educational process, developing mathematical tools and insights by themselves. It is, therefore, the 

goal of ethnomathematics to consider mathematics as a human exercise. 

After many years of propagating mathematics so loaded with techniques, skills, as if 

belonging to a universe different with the arts and the humanities, modern education calls for a 

mathematics that can help children to grow as individuals who are noble, splendid in mind and 

heart (D’Ambrosio, 1994). Ethnomathematics is a response to this call. Ethnomathematics comes 

from the recognition that every cultural group generates its own ways of explaining, understanding, 

and coping with reality, transmits and organizes these ways into techniques, develops these into 

true recipe, and diffuses them through the group; improving and transmitting them from 

generation to generation. D’Ambrosio (1994) observes that consequently, every cultural group 

reveals distinct ethnomathematics, with some of these groups relying more on counting, 

measuring, and other practices. Ethnomathematics offers not only a broader view of modern 

mathematics, embracing practices and methods related to a variety of cultural environments, but 

also a more comprehensive, contextualized perception of the process of generating, organizing, 

transmitting, and disseminating modern mathematics (D’Ambrosio, 1992). In essence, pedagogy 

for modern mathematics associated with ethnomathematics take the direction of collective 

achievement, relying on knowledge brought by the student. 

Recent decline in academic achievement in mathematics has brought more attention to 

cultural factors in mathematics education. D’Ambrosio (1994) observes that there are research 

evidences that both children and adults perform “mathematically” well in their out-of-school 

environment: counting, measuring, solving problems, and drawing conclusions. This category of 

people, mainly lower achievers in schools, is emphatically using “the arts or techniques of 

explaining, understanding, coping with their environment” that they have learned in their cultural 

setting. These practices have been generated or learned by their ancestors, transmitted through 

generations, modified through a process of cultural dynamics, and learned by them in more casual, 

less formal way. In the words of Ubiratan D’Ambrosio, “it is a patrimonial knowledge of their 

cultural group. It is the ethnomathematics of the group” (D’Ambrosio, 1994). 

Modern mathematics is fully taking note of the complexity of factors involved in the 

generation of everyday mathematical knowledge. Among these factors are practices resulting from 

immediate need, from relations with other practices and from critical reflection. Others result from 

theorization about those practices, from attempts to explain and understand facts occurring in 

one’s everyday life, as observed – to explain and to understand, to make sense of what is going on 

– or experienced. A careful scrutiny will affirm this reasoning as essential to theory building in 

mathematics education. Lakoff and Nunez (2000), for instance, acknowledge this line of thought 

in their phenomenal work, entitled Where Mathematics Come From, which promulgated the Theory 

of Embodied Mathematics Education. Additionally, tangible mathematics may result from playful 

curiosity, drawing on playful tendencies, and indeed on all sorts of cultural interest (Abakpa, Abah 

& Agbo-Egwu, 2018; Abah, 2018; D’Ambrosio, 1994). 

Present-day mathematics education has also identified the need to reflect and embrace the 

cultural diversity of our classrooms, of our increasingly interconnected world (Brandt & Chernoff, 

2014). By bringing ethnomathematics into the classroom, mathematics educators are empowering 

those whose voices and ideas have traditionally been marginalized. Presenting mathematics in 

different cultures can also give students a rich background knowledge, which will help them share 
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the results created by people of all ethnic groups, admire mathematical achievements with different 

mathematics cultural tradition and understanding how calculating tools influence mathematics and 

peoples’ daily lives (Zhang & Zhang, 2010). 

One dynamic aspect of using ethnomathematics as a medium for modern mathematics that 

cannot be ignored is the storytelling context within which the teaching and learning take place 

(Abah, Iji & Abakpa, 2018). By connecting the topics to the students through background 

narratives, the ethnomathematics approach engages their emotions and helps them to understand 

the power of the ideas being explored, stressing the fact that mathematical tales are universal and 

enhance the globalization of cultural knowledge (Abah, 2017). Introducing ideas from a wide 

cultural background into classroom teaching of modern mathematics not only demystify abstract 

concepts, but foster a sense of admiration of past contributors to knowledge and build openness 

and global intellectual relationship in learners. 

One glaring way to observe the influence of ethnomathematics on modern mathematics is 

a consideration of the mathematics curriculum. The diversity of mathematical practices across 

cultures, a diversity which, in order to challenge and supersede a monolithic and Universalist image 

of mathematics, is being increasingly represented in modern mathematics curricula (Francois & 

Van Kerkhove, 2010). Culturally adjusted mathematics education does no longer import Western 

curricula without further ado, but actively examines and uses local practices as an entry to the 

modern mathematics subject matter. Francois & Van Kerkhove (2010) observe that as a result, 

both a better access to mathematics education and a recognition of mathematical diversity are 

served. Furuto (2014) reports educational research showing a relationship between student success 

and an increased role for context in the curriculum, for instance, via recognition of diverse 

knowledge systems, use of local funds of knowledge, and the value of community understanding 

through social and cultural capital. Similarly, Francois and Pinxten (2013) argue that 

“multimathemacy”, (a political agenda of ethnomathematics viewed as an educational perspective 

that invites the teaching of different cultural insights on counting, proportional thinking, mapping 

or spatial organization in preschool knowledge), should be the basis of the curriculum in order to 

guarantee optimal survival value for every learner. Evidently, this view is currently offering bridges 

between modern mathematics and cultural knowledge traditions for schooling. 

Specific I
sta
ces �f %athe&atics i
 Bur
t Bric�s Pr�ducti�
 

Here are some specific instances of mathematics in the steps involved in burnt bricks production.  

1. P�a
e a
d S��id Shapes� The wooden mould used for the making of the blocks in rectangular 

in shape. The inner dimensions of the mould are indicated in the diagram below: 

 

 

 

 

 

 

 

Figure 7: Rectangular Plane Shape 



 

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

23 Abah, Atondo & Kwaghwa 

 

When viewed as a three-dimensional solid shape, the block produced by the mould is as shown 

below: 

 

 

 

 

 

 

 

 

2. C�st Esti&ati�
� The cost of the materials used in making the rectangular mould can be 

estimated if the thickness of the wood is known. Similarly, the cost of water, firewood and other 

resources needed for the production of burnt bricks can be estimated along with the number of 

bricks to be produced. Profit or loss can thus be evaluated if the price of one unit of burnt brick 

is known.  

3. V��u&e� The heap of clay soil for the production is usually left as a huge cone. The volume of 

this cone can be calculated and then related to the quantity of bricks that can be produced from 

the heaped volume of soil. Other mensuration components can be innovatively extracted by the 

mathematics teacher to enrich classroom work.  

 

 

 

 

 

 

 

 

 

 

4. *u&bers a
d *u&erati�
� The business of burnt bricks production is an enterprise of 

numbers. The arrangement of the bricks to make a heating kiln is a rich lesson in counting. 

Considering the number of blocks in a typical kiln, the mathematics teacher may ask students to 

 

Figure 8: Solid Shape 

 

Figure 9: Volume of Conical Heap and Number of Blocks 
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reason out how many of such kilns will be required to bake certain number of bricks, making 

necessary adjustments for defects. The number of blocks estimated for projects can also be easily 

worked out and even related to other raw materials used in the production.  

5. Everyday Statistics: Lessons on record keeping can also be designed around burnt bricks 

production. The value chain in the business of burnt bricks production includes workers who 

serves as loaders of the finished products, Lorries and trucks that convey the goods from the 

production sites to project sites, women who fetch water from nearby streams for the production, 

etc. All these workers earn their living from the profits made after the sales of the bricks. Lessons 

in statistics may link the number of bricks corresponding to the units of inputs from each category 

of workers. Classroom examples and field trips can be planned by the ingenuous mathematics 

teacher to further enrich mathematics instruction, particularly at the Basic Education Level. 

Conclusion 
One of the ways the peoples of the Benue Valley derive economic gain form the natural resources 

of the region is the local production of burnt bricks. The craft of burnt bricks making has been 

passed down from one generation to the other among the numerous indigenous communities of 

the region. This explorative study has examined the mathematics embedded in this cultural 

practice. 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 abstractness of the subject. 
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Abstract 
The oil boom of the 1970s transformed Nigeria from a relatively prosperous agrarian economy to 
a major exporter of petroleum products, consequently agricultural development was almost 
entirely neglected by policy makers. However, the slump in world prices of petroleum products in 
the early 1980s emphasized the need for changes in economic policy in the nation. Thus, in 1986 
the government introduced an International Monetary Fund (IMF) and World Bank assisted SAP 
aimed at diversifying the production base of the nation by placing more emphasis on the non-oil 
export sector, especially agricultural export crops. This research applies a path analysis approach 
to examine the impact of SAP on agricultural production in Nigeria.  Thus, the study analyzed the 
effects of SAP on the agricultural sector and economy of Nigeria and recommends possible re-
visit or otherwise of the SAP policy. The data for this study are from the files of the FAO covering 
the period 1970 to 1997. Multiple regression and path analysis are used to analyze the data. The 
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results revealed that SAP had a positive impact on agricultural production, which in turns, had a 
positive impact on net agricultural exports, as well as positive impact on contribution of agriculture 
to GDP, which ultimately led to a positive impact in real GDP growth rate. The study concluded 
that overall, SAP is beneficial to the Nigerian agricultural sector and the economy and therefore, a 
panacea for resuscitation of the agricultural sector in Nigeria. The findings suggested that Nigerian 
authorities should revisit the SAP policies in the agricultural sector since an improvement or 
growth of this sector ultimately influences growth of the overall economy. However, the study 
recommends the need to strengthen the exchange rate reform with policies that enhance the 
country’s trade management and competitiveness. More so, there is need to be more flexible so as 
to provide automatic stabilizers that will negate the unforeseen adverse consequences of policy 
management process.  

Keywords: Structural adjustment, path-analysis, agricultural production, Nigeria 

 

Introduction 
In the 1980s, the Nigerian economy, like many other developing economies, was confronted with 

a crisis of economic management. Before this, the nation had enjoyed rapid economic growth. 

Huge increases in foreign earnings from the export of petroleum products between 1972 and 1982 

were accompanied by changes in policy approaches to economic management. Oil revenue 

accrued largely and almost entirely to the federal government, which reacted with a massive 

increase in expenditures. Federal government capital expenditures rose fortyfold, while State 

capital expenditures grew by a factor of 16. Overall government spending increased faster than 

Gross Domestic Product (GDP). As a result, total expenditures as a proportion of GDP jumped 

sharply: starting at 6 percent in 1960, the ratio reached 15 percent in 1970 and then doubled again 

within the next five years (Oyejide, 1993). This spending spree was financed through the depletion 

of initially accumulated foreign reserves and increased public, and publicly guaranteed, foreign 

indebtedness (to over US$12 billion in 1983). The Nigerian government, for a long time, treated 

the oil boom of the 1970s as a permanent shock, embarking on a massive investment boom that 

had little effect on output, believing that the nation's indebtedness could be easily repaid with 

future revenues from the export of petroleum products.  

 By 1981, Nigeria's oil revenue started to collapse, due largely to a weakened oil market. The 

collapse of world oil prices and the sharp decline in petroleum output, the latter resulting from the 

lowering of Nigeria's OPEC quota in the early 1980s, brought to the forefront the precarious 

nature of the country's economic and financial position. Two policy errors accompanied this 

decline in oil revenue. The Ministry of Petroleum adopted an overly optimistic pricing strategy 

(Nigerian oil being US $4 per barrel more expensive than North Sea crude), and there was a 

backlash from the government's failure to honor its long-term contracts to sel1 on the spot market 

during 1980 (Bevan & Collier, 1992). As a result of a reduction in oil export revenue from US $24 

billion to US $10 billion in 1983, the Nigerian government found itself financially overextended, 

with insufficient revenue to finance major development projects. Uncontrolled imports of foreign 

goods and services increased external borrowings by the government, and depression in the 

industrial sector and large-scale mismanagement of public funds and government finances 

accompanied the abysmal slump in national revenue, resulting in a decline in economic activities. 

Pending a suitable program for solution, previous governments resorted first to an economic 

stabilization policy of palliative measure and later rationing of basic items including rice (Ayoola, 
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1988). In addition, a proposal for recovery was drawn up, based primarily on obtaining an 

adjustment finance of 2.5 billion dollars from the International Monetary Fund (IMF). This plan 

finally aborted on somewhat political grounds. After a prolonged period of economic stagnation, 

a two-year comprehensive structural adjustment program (SAP) was introduced on July 1, 1986, 

in an effort to rejuvenate the battered economy by reducing dependence on oil and placing greater 

emphasis on the non-oil and traded goods sector of agriculture. Thus, the defunct Structural 

Adjustment Program (SAP) culminated from a series of palliative policy measures to resuscitate 

the Nigerian economy following the balance-of- payments disequilibria that set in the early 1980s. 

The rationale for self-reliance as a philosophy of economic development is commonly based on 

social utility provision, infant industry argument, social-economic discontinuities, and the theory 

of second best (Idachaba, 1984; Ayoola, 1999).  

Various studies have been conducted on the impact of SAP on the economy of Nigeria. A 

host of researchers believe that structural adjustment policies are essential prerequisites for 

economic recovery, adjustment to, and development in the new global market place (Reed, 1996; 

Nwosu, 1992; Olomola, 1994). On the contrary, many other economists argued that SAP measures 

have led to recessions and poor standard of living in developing countries (Igbedioh & Aderiye, 

1994; Awoyomi, 1989; Momoh, 1995).  Studies reveal that since independence in Nigeria, no socio-

economic and/or political policy has had such dramatic impact on the lives of the citizens as the 

SAP. It is argued that in many adjusting economies, mostly the poor or low-income groups have 

felt the short run hardships of the SAP (Liuksila, 1992). Many of the effects of adjustment policies, 

such as the increase in the cost of imports due to large depreciation of the exchange rate, increases 

in the prices of petroleum products and the elimination of subsidies for transportation and other 

goods and services, could potentially hurt the low income group in the absence of safety measures 

designed to cushion these short run effects. In Nigeria the low income groups are composed, 

basically, of farmers or those employed in agricultural activities. There is limited empirical work 

on the impact of the SAP on the Nigerian agricultural sector and economy as a whole. The study 

therefore filled the gap in the literature as it analyzed the effects of SAP on the agricultural sector 

and economy of Nigeria. Specifically, it assessed the influence of structural adjustment on selected 

indicators-agricultural production, net agricultural exports, contribution of agriculture to GDP, 

and real GDP growth rate and the relative impact of these indicators on the agricultural sector. 

The study is limited to the agricultural sector because of its relative importance in the economy as 

such, deceleration in the growth of the sector would influence the rate of growth of the whole 

economy if it is not accompanied by greater increase in other sectors of the economy. With the 

aid of appropriate descriptive statistics and econometric techniques, this study attempted to 

provide explanations for Nigeria's agricultural production behavior on a "with-SAP" basis, 

Main Components of Nigeria's SAP – Implications for Agriculture 
Nigeria's SAP was simultaneously undertaken with a program designed to return the nation to 

civilian rule under a democratically elected government. The SAP package thus consisted of 

policies designed to make the economy competitive through measures including devaluation, 

subsidy removal and trade liberalization. It also consisted of short-term policies aimed at "jump 

starting" the economy into productivity by slowing down inflation, reducing balance of payment 

deficits and government budget deficits. The declared goal of the SAP was to fully integrate the 
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Nigerian economy into the capitalist world economy. These features of Nigeria's SAP are discussed 

in some more detail below. 

i� Excha	ge rate ref�r� p��icies  

The high point of Nigeria's SAP was the promulgation of the decree establishing the Second-tier 

Foreign Exchange Market (SFEM) and the subsequent devaluation of the Naira in September of 

1986. Prior to this time, the demand for foreign exchange far exceeded the available supply, and 

the quantity of Foreign exchange was subject to arbitrary rationing, through the import-licensing 

policy of the Central Bank of Nigeria (CBN). Throughout the oil boom era, the government 

maintained a fixed exchange rate, keeping it in the range between US $1.52 and US $1.66 per Naira. 

In this it was extreme, even within the group of oil producing countries that postponed exchange 

rate adjustment until the 1980s (Gelb, 1988). Colman and Okorie (1998) argue that changes in 

exchange rate policy tend to have significant consequences for any country's domestic relative 

prices and economic growth through their effects on the real exchange rate. Exchange rate policy 

affects domestic prices of traded and non-traded agricultural commodities through its influence 

on the entire domestic cost structure. Over-valuation of the exchange rate serves as an impediment 

to agricultural exports and in the absence of offsetting import tariffs, as an implicit subsidy for 

imports of agricultural and non-agricultural goods and services. 

On the 26h of September 1986, a dual exchange rate system was introduced, consisting of 

an administratively determined officia1 rate and an auction rate. The officia1 rate ("first tier") was 

applied to external debt service payments, official foreign capital inflows, and other Federal 

Government transactions. The auction rate, determined in weekly foreign exchange auctions by 

the CBN, applied to al1 other transactions. At the inaugural SFEM auction in 1986, the value of 

the naira was discounted by 66 percent, trading at N4.20 per US dollar while the officia1 exchange 

rate was devalued by 25 percent, to NI,538 per US dollar. The first-tier rate was gradually devalued 

and in July of 1987, the two rates were unified in accordance with the program. All transactions 

were then conducted through a single foreign exchange market (FEM). Bevan et al. (1992) argue 

that, had Nigeria depreciated the exchange rate during the oil boom era, it would have moderated 

the price squeeze on exports of agricultural commodities that (unintentionally) hastened 

agricultural decline. The overvalued exchange rate made it extremely difficult for exporters to 

remain competitive in world markets that are priced in US dollars. Overvalued exchange rates are 

particularly damaging for African counties because exports account for a very high percentage of 

the total economy. The successes achieved in agricultural production in Nigeria since the 

introduction of the SAP in 1986 have been partly attributed to the improvements in the incentive 

structures for Nigeria's cash crops brought about by the change in exchange rate policy. 

ii� Price �ibera�i�ati�	 a	d subsidy p��icy  

Market imperfections such as restrictions on imports, barriers to entry, collusion among producers, 

lack of information etc., often hinder the free operation of the market mechanism in determining 

prices. The existence of price distortions obstructs the possibility of optimal resource allocation, 

leading to situations of market failure. The decontrol of prices at the start of Nigeria's SAP, thus, 

has been described as an important step in the liberalization of the economy. At the start of SAP 

in 1986, the Price Control Decree of 1971 and the Decree establishing the seven Commodity 

Boards (Commodity Board Decree of 1977) were repealed. Prior to this period, the respective 

Commodity Boards (CBs) set domestic prices for the country's principal export crops. The 
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dismantling of the CBs coupled with the devaluation of the naira improved the incentive structures 

for most of the country's export crops.  

One of the conditions attached to the SAP package was the de-subsidization of goods and 

services in the economy. The subsidy removal policy of the government consisted, mainly, of the 

gradual withdrawal of subsidies from major agricultural inputs (such as fertilizers) and petroleum 

products. This is essentially based on the thinking that market efficiency leads to improved 

resource allocation. The justification for the removal of the fertilizer subsidy, for instance, has 

been adduced to its distortionary effect on production and supply. In Nigeria, the fertilizer subsidy 

was 58.5 percent of the agricultural sector budget and as high as 3.3 per cent of the total 

government expenditure. The argument against the fertilizer subsidy was that the diversion of such 

a large proportion of the agricultural budget to meet the desired level of fertilizer subsidy hampered 

much needed investments in other priority areas like irrigation, farmland development, soi1 

erosion and desert encroachment control, production and distribution of seeds and other potent 

inputs which would result in a higher and a more sustained agricultural growth (Akanji, Otu, Essien 

& Onwioduokit, 1999). In the case of the petroleum subsidy, the rationale offered was that its 

removal would reduce waste in the domestic consumption of petroleum products, earn more 

revenue for the government through an increase in the exportation of petroleum products, and 

release revenue for the government, which was previously tied up in subsidies.  

The new subsidy policy was greatly resisted by Nigerians because of the perceived negative 

effect of such measures on the welfare of peasants in the economy and on the output of farmers. 

Nigerians feared that the removal of the petroleum subsidy, for instance, would feed an inflationary 

spiral and contribute to the immiseration of workers by reducing their purchasing power 

significantly and by extension, increasing their level of hardship that they experience with 

transportation. De-subsidization of fertilizers, on the other hand, could lead to a product supply 

bottleneck that might result in a much higher cost of fertilizers to farmers. According to a recent 

study carried out by Akanji et al. (1999), the withdrawal of subsidies on fertilizer by the Federal 

Government impacted significantly on the availability of the product to farmers, especially 

smallholders. 

iii� Trade �ibera�i�ati�	  

Trade liberalization involves the lowering or removal of tariffs, removal of quantity restrictions on 

imports, removal of protection for local industries, and the removal of other trade barriers. Under 

the auspices of the World Trade Organization (WTO), trade liberalization facilitates the smooth 

running of the new world order. It aims at ensuring that protectionist policies become things of 

the past.  

At the start of SFEM in 1986, Nigeria implemented a major reform of the trade and tariff 

system. Virtually all price controls and import licensing were abolished, and the number of items 

subject to import prohibition was reduced from 74 to 16 and the number of export bans from 11 

to zero. Under the program, the Government also abolished the temporary 30 per cent import 

surcharge introduced in January of 1986 and adopted an interim import duty and excise schedule. 

Consequently, the dispersion of rates and the trade -weighted average customs duty fell from 35 

to 25 percent. Reduced tariffs were applied to agricultural inputs, basic raw materials and selected 

agricultural commodities but higher rates were introduced on capital goods, essential consumer 
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goods, and agricultural machinery. Most tariffs were set in a range of 10-30 per cent but for 

agricultural and industrial imports that competed with major domestic producers, high rates of 100 

percent or more were maintained (Moser, Scott & Reinold, 1998).  

Overall, Nigeria's policy on trade liberalization has been described as very inconsistent 

(Eboh, 1998). Many goods were banned and unbanned from importation or exportation and tariffs 

on selected imported goods were lowered or raised on several occasions. Many of these measures 

have been taken without justification or consideration for their implications on international trade. 

Many policy pronouncements were not implemented. At other times they were haphazardly 

implemented. Such a policy environment makes international trade problematic. 

iv� P��itica� stabi�ity  

Political and policy stability is very important in attempts to encourage domestic investment and 

to amount foreign investors to any country. Political stability gives investors the confidence to put 

their money into any country at minimum risk of losing it. And policy stability allows investors to 

know ahead of time the rules under which they will be operating for a reasonable time into the 

future. Not so many people will invest in a politically unstable country, even if the returns to capital 

are fabulous. This is because the risk of losing their investment in the case of any eventuality may 

be unacceptably high (Eboh, 1998). Policy instability also frightens investors away for fear that the 

rules may be changed in the middle of the game and cause them to incur losses. Ironically not 

much has ken written about the political implications of the SAP and the impact of political 

stability on the sustainability and implementation of the adjustment efforts in Nigeria.  

The Nigerian economy has suffered for a long time from political and policy instability. The 

many sudden and unpredictable changes in government have made the political terrain very 

volatile. And every change in government often gives birth to new policies that most times 

contradict past ones. This state of affairs does not allow investors to develop confidence in the 

future of the country. This is responsible for the consistent lack of considerable investment in the 

Nigerian economy and the de-industrialization that was taking place. The agricultural sector has 

ken most affected as both domestic (government and private) and foreign investment in the sector, 

have remained low. Inconsistency in policy formulation has ken partly responsible for the failure 

of some of the agricultural and economy wide policies adopted during the pre-SAP and even 

during the post-SAP periods. Political instability in Nigeria reached its peak in the 80s and 90s, 

coinciding with the implementation of the SAP. During the period the nation experienced four 

military regimes, two civilian administrations and an illegitimate interim government. The political 

imbroglio that ensued, due to the failure of the Babangida regime's transition to civilian rule 

program, had severe internal and external consequences for the nation's economy.  

Empirical Models and Methods 
Several methods have been used to measure the impact of programs on whole economies or sector 

of economies. Firstly, there is the before-after approach that compares the values of variables in 

the period before a program is implemented to those in the period after implementation (Connors, 

1977; Zulu & Nsouli, 1985; Pastor, 1987). The major shortcoming of this approach is it assumes 

that all program outcomes are the result of program variables. Although the before-after approach 

has some degree of bias as an estimation procedure, it nevertheless has inherent objectivity (Khan 
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and Knight, 1985). The shortcoming of the before-after can be greatly reduced if further statistical 

tests are conducted on the issue in question (Gylfason, 1987). 

Second, there is a modified form of the before-after approach called reference (control) 

group approach or with-without approach. This method assumes that the outcome of subjecting 

program and control group countries to non-program determinants would be similar for both 

groups had not the program countries received the program. Any difference between the two 

groups, therefore, are attributed to the program determinants (Goldstein & Montriel, 1986). The 

bias here compared to the previous approach, is lower, yet other errors may be present because 

program countries may differ from control group countries in terms of characteristics (Donovan, 

1982). Third, there is the actual-versus target approach. This approach compares actual program 

performance for key macroeconomic factors to target for these factors set by the host country and 

multilateral agency.  

The success of a program can be gauged by the extent to which program targets are achieved, 

but knowing this requires access to confidential information on country. This information is less 

likely to be released by the multilateral agency or host country. In addition, program variables may 

be affected by other non-program variables which may cause targets to be underachieved or 

overachieved (Khan, 1990). Fourth is the counterfactual approach. This approach compares the 

actual behavior of key macroeconomic variables in the program country with the outcome that 

would have been observed in the absence of the program (Khan & Knight, 1985). The fifth 

approach is the comparison-of-simulation approach. This method uses simulations of economic 

models to determine the hypothetical performance of Fund-type policies or policy packages and 

alternative policy packages (Khan, 1990). The drawbacks to this method are two folds: one, the 

real world effects of program performance may be different from simulated results, and two, 

program performance may be different when supported and implemented by a multilateral agency 

because of credibility attracted to agency (Khan, 1990).  

Methodology 
Data for the variables are obtained from the Food and Agriculture Organization (FAO) data files. 

The data include agricultural production, measured as production index with 1981-91 as base year; 

agricultural exports, measured in dollar value; agricultural imports, measured in dollar value; 

contribution of agriculture to GDP, measured in percent; real GDP growth rate, measured in 

percent; and SAP measured as a dummy. The data covered the period from 1981-1996. 

�eth�ds �f data a	a�ysis 

The study did not follow the mathematical model used by other studies cited above. Rather, it 

adopts the methodology of path analysis used by Rajaonarivony (1996) in analyzing effects of IMF 

program on Madagascar’s economy. In path analysis, predictors change depending on the variable 

being analyzed at a particular time (Kim & Kohout, 1975). That is, a dependent variable at a 

particular stage in the model becomes an independent variable for a subsequent stage. For instance, 

agricultural production is dependent on SAP, while SAP and agricultural production are assumed 

to influence net agricultural exports. Similarly, SAP, agricultural production and net agricultural 

exports are supposed to influence contribution of agriculture to GDP. An interconnected series 

of multiple regression was used and the beta coefficient was used to evaluate the model. 
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The beta coefficient measures the relative impact or importance of an independent variable 

on the dependent variable (e.g. When there are two beta values, say 0.02 and 0.34, the 0.34 value 

has more impact than the 0.02 value). When there is one independent variable, the beta coefficient 

is the bivariate correlation coefficient r. The larger the beta coefficient, the stronger a variable 

relationship to the dependent variable. Indirect effects can only occur if a two or more-stage 

linkages exist between a dependent variable and an independent variable. The indirect effect is 

then estimated by the product of the betas along the indirect path. The sum of the direct and 

indirect effects yields the combined effect at any level. 

��de� specificati�	  

The SAP variable is expected to have both direct and indirect effects on target variables 

i. I	f�ue	ce �f SAP �	 agricu�tura� pr�ducti�	 

AGR = f (SAP) ……………………………………………………………………. (1) 

Direct effect: bivariate r 

ii� I	f�ue	ce �f SAP �	 	et agricu�tura� exp�rts 

NAGEX =f (SAP, AGR) …………………………………………………………… (2) 

Direct effect: beta of SAP 

Indirect effect: bivariate r of SAP- (AGP x beta of AGP) 

iii� I	f�ue	ce �f SAP �	 c�	tributi�	 �f agricu�ture t� GDP 

CAGGDP =f (SAP, AGP, NAGEX) ………………………………………………. (3) 

Direct effect: beta of SAP 

Indirect effect: bivariate r of SAP –AGP x beta of AGP x beta of NAGEX 

iv� I	f�ue	ce �f SAP �	 rea� GDP gr�wth rate 

RGDPGR= f (SAP, AGP, NAGEX, CAGGDP) …………………………………… (4) 

Direct effect: beta of SAP 

Indirect effect: bivariate r of SAP –AGP x beta of AGP x beta of NAGEX x beta of 

CAGGDP 

v� T�ta� Causa� I�pact �f SAP �	 RGDPGR equa� t�& 

Direct causal: beta of SAP in equation 4, plus 

Indirect causal: through AGP in equation 1, through NAGEX in equation 2, and through 

CAGGDP in equation 3. …………………………………………………..………… (5)  

Results and Discussion 

Effects �f SAP �	 se�ected variab�es 

Table 1 shows the results Influence of SAP on selected indicators. The results of the bivariate 

analysis between SAP variable and other variables reflect the direct effect of SAP if there were 

only one independent variable. The program’s effects on agricultural production, net agricultural 

exports, and real GDP growth rate are positive. The program’s effect on contribution of 
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agriculture to GDP is negative, contrary to expectation. The direct effect of SAP on agricultural 

production was 0.85. 

Table 1: Bivariate Correlation of SAP Dummy with Other Variables 

Variables R 

Agricultural Production (AGP) 0.85* 

Net Agricultural Exports (NAGEX) 0.14 

Contribution of Agriculture to GDP 

(CAGGDP) 

-0.08 

Real GDP Growth Rate (RGDPGR) 0.02 

  S�urce& Auth�r’s C��putati�	( 2020�     *(P< 0.01).   

Effect �f SAP i	 the agricu�tura� sect�r 

The multi-stage analysis shows the path progression of the effect of SAP in the agricultural sector. 

Table 2 shows the results of the multiple regression analysis on net agricultural exports. The beta 

for SAP is 0.45 and for agricultural production -0.37. The direct effect of SAP on net agricultural 

exports is 0.45 and the indirect effect -0.35. The combined effect of SAP on net agricultural exports 

is 0.14. As expected, the influence of SAP on net agricultural exports is positive. 

Table 2: Results of the Multiple Regression Analysis on Net Agricultural Exports 

Independent Variables Beta 

SAP (Dummy) 0.45 

Agricultural Production (AGP) -0.37 

  S�urce& Auth�r’s C��putati�	( 2020�        

Effect �f SAP �	 c�	tributi�	 �f agricu�ture t� GDP 

The results of the multiple regression analysis on contribution to agriculture to GDP is shown in 

Table 3. The betas for SAP was 0.25 and for agricultural production and net agricultural exports 

were -0.47 and 4.8, respectively. The direct effect of SAP on contribution of agriculture to GDP 

is 0.25 and the indirect effect -0.19. The combined effect of SAP on contribution of agriculture to 

GDP is 0.06, a positive sign in conformity with a priori expectation. 

Table 3: Results of Multiple Regression Analysis on Contribution of Agriculture to GDP 

Independent Variables Beta 

SAP (Dummy) 

Agricultural Production (AGP) 

0.25 

-0.47 

Net Agricultural Exports (NAGEX)       0.48** 

  S�urce& Auth�r’s C��putati�	( 2020�     ++ (P -0�05)�   

Effects �f SAP �	 rea� GDP gr�wth rate 

Table 4 shows the results of multiple regression analysis on real GDP growth rate. Agricultural 

production, net agricultural exports, and contribution of agriculture to GDP had a positive 

influence on real GDP growth rate. The respective betas are 0.36, 0.60 and 0.12. However, the 

SAP variable had a negative direct impact of -0.36 on the real GDP growth rate. This unexpected 
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sign may be explained by the inflation factor. That is, with inflation accounted for in real GDP the 

‘true direct effect of SAP reflects a negative or decrease value. 

Table 4: Results of Multiple Regression Analysis on Real GDP Growth Rate 

Independent Variables   Beta 

SAP (Dummy) 

Agricultural Production (AGP) 

-0.36 

0.36 

Net Agricultural Exports (NAGEX) 0.60** 

Contribution of Agriculture to GDP 

(CAGGDP) 

0.12 

  S�urce& Auth�r’s C��putati�	( 2020�     +* (P< 0.05).   

T�ta� causa� i�pact �f SAP i	 the agricu�tura� sect�r �	 rea� GDP gr�wth rate 

The results of regression analysis in Table 5 shows that SAP had an overall expected positive casual 

impact of 0.69 on real GDP growth rate. This comprises a direct and an indirect effect. The direct 

effect is -0.36. The indirect effect passes through three intervening variables, agricultural 

production (0.85), net agricultural exports (0.14) and contribution of agriculture to GDP (0.06). 

The indirect effect sums up to 1.05. It is the sum of the direct and indirect effect at each stage that 

yields the total causal impact. The indirect effect offset the negative value of the direct effect. It is 

likely that some aspects of SAP, incentives, such as favorable producer prices may have influenced 

the positive effect. The statistical analysis shows that overall, SAP in the agricultural sector resulted 

in an improvement in real GDP growth rate. 

Table 5: Causal Impact of SAP in the Agricultural Sector on Real GDP Growth Rate 

Relationships Partial Total 

Direct Causal  -0.36 

Indirect Causal  1.05 

Through Agricultural Production 0.85  

Through Net Agricultural Exports 0.14  

Through Contribution of Agriculture 

to GDP 

0.06  

Total Causal  0.69 

S�urce& Auth�r’s C��putati�	( 2020� 

Conclusion  
The defunct Nigeria SAP has been formulated within the context of self-reliance strategy of 

economic recovery. This practice was predicated on social utility provision, infant industry 

argument, socio-economic discontinuities, and the theory of second best. In regard to the 

agricultural sector, the instrument of direct and indirect effects is comprised market deregulation, 

exchange rate reform, reduced government direct production efforts, and rationalization of input 

subsidies. The findings of the study showed that SAP had a positive impact on agricultural 

production, which in turn, had a positive impact on net agricultural exports, which in turn, had a 

positive impact on contribution of agriculture to GDP; which ultimately led to a positive impact 

of real GDP growth rate. The agricultural sector would have had a remarkable swath of prosperity 
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in the SAP policy but this was not materialize due to lack of appropriate institutional framework. 

Several lesson can be drawn from Nigeria’s experience with SAP. First, part of the explanation for 

the weak performance of the SAP was the stop-go approach to policy implementation, which lack 

consistency and continuity. Sustainable reform requires continuity and coherent in economic 

policies in which the achievement of macro-economic stability is a sine qua non for raising the 

productivity of human and physical capital. 

More so, the various measures adopted during SAP, though necessary for system growth, 

cannot alone revive the agricultural sector if not accompanied by other non-policies factors such 

as government involvement in farm input supply, population growth, provision of basic amenities 

to rural areas and government’s ability to operate and maintain its agricultural investment. 

Therefore, in advocating for a re-visit to SAP as policy to resuscitate the agricultural sector, the 

following recommendations are pertinent:  

Recommendations 
1. We need to strengthen the exchange rate reform with policies that enhance the country’s 

trade management and competitiveness but not further reduce the living standards of the 

people 

2. We need to be more flexible so as to provide automatic stabilizers that will negate the 

unforeseen adverse consequences of policy management process 

3. The mounting unemployment problem requires a long-term approach to solution than is 

presently the case. 
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Abstract 
This study examines household responses to adverse shocks among rice farmers in North-Central 
Nigeria. Specifically, it describes the characteristics of households in the study areas, shocks 
experienced by households, identify formal and informal credit sources/insurance markets 
available to the respondents, ascertain responses adopted by households to cope with shocks and 
identify risk coping institutions available in the study areas as well as the roles of these institutions 
in cushioning the effects of the shocks. The results of the study established that the shocks 
experienced in the study area are mainly idiosyncratic, that is most of the shocks affect individual 
households. The study found that burial societies and rotating savings groups are two main 
community level risk management groups that have greatly assisted households to manage the 
household specific shocks such as illnesses and deaths of family members. However, it was found 
that consumption smoothing strategies adopted by farmers vary in accordance to the type of 
shocks and the magnitude of their impact on household income as well as consumption. If a shock 

 

VillageMath Educational Review 
Network for Grassroots Science and Mathematics 

Education (The VillageMath Network) 

Department of Mathematics Education 

Federal University of Agriculture, Makurdi, NIGERIA 

 



 

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

39 Ogebe, Dzever & Nnama 

has only a little impact on income, farmers choose to sell only their livestock to protect 
consumption. During other shocks with greater impact, farmers not only sell their livestock but 
also need remittance as an additional strategy. Farmers who experienced income shock due to 
sickness and death faced difficult and costly choices to protect their consumption as they are 
forced to sell their land. Nevertheless, economy wide shocks as well shocks that affect the whole 
region cannot be handled by these arrangements and this calls for widening access to loan markets 
to enable farmers easily protect their consumption. It is recommended that improved asset markets 
could help households to access formal ways of mitigating the effects of shocks.  

Keywords: Rice farmers, Households, Coping strategies, idiosyncratic shocks, North-Central 
Nigeria 

Introduction 
A fundamental problem facing rural households in many developing countries is how to maintain 

satisfactory levels of consumption in the face of adverse income shocks (Morduch, 1995).  These 

shocks can affect a household’s welfare by negatively impacting on household income, existing 

household wealth and the health of household members. Shocks can be categorized as either 

idiosyncratic (for example, injury, illness, death, divorce, etc.) that affect an individual household 

or income earner only, or spatially covariant (for example, a floods, droughts, storms, pest 

infestation, crop disease and avian flu which affects all households in a particular location).  

Idiosyncratic shocks can be insured in the formal financial markets while spatially covariant shocks 

are non-insurable, thereby creating a theoretical motive for precautionary saving. Thus, during 

income crises, poverty and inequality surge, and educational, health and nutritional indicators 

deteriorate, especially among the poor. Additionally, the deterioration is often permanent in that 

it is not easily reverted when income rise again (Cunningham & Maloney, 2000). In developing 

countries, exposure to risk remains a significant cause of poverty for poor farmers (Fafchamps, 

2009). The precise nature of the realized risk or shock incurred has implications for a household’s 

ability to cope and its consequences (Dercon & Krishnan, 2000). Shock can be unanticipated by 

the recipient household and once suffered, the household engages in risk-coping strategies 

(whether anticipated or not). Shocks can also be categorized by their frequency and the magnitude 

of their impact. Dercon and Krishnan (2000) found that small frequent shocks can be easier to 

cope with than large infrequent shocks, while Alderman (1998) finds that successive shocks makes 

consumption smoothing more difficult to achieve. In addition, different types of shocks can have 

more long term effects on welfare, such as ill health. Crises are accompanied by adjustments by 

households. Some of the adjustments during crises include reduction of households’ consumption 

or selling of productive assets and/ or luxury goods, moving abroad and cutting back on human 

capital investments. For instance, Rosenzweig and Wolpin (1993) found that in rural India, 

bullocks are sold to smooth consumption in the face of income shocks. Consumption is therefore 

smoothed at the cost of production efficiency. While some of these adjustments are of little 

consequence, others may have sizable long-term effects upon the socioeconomic outcomes of 

those involved. Thus, those who dropped out of school due to an income shock substantially 

reduce their socioeconomic prospects. Equally, those who leave their countries often have to cope 

with the sudden depreciation of a large part of their human capital. 

There have been several recent studies looking at household responses to income shocks 

during economic downturns. Cunningham and Maloney (2000) and Neri and Thomas (2000) use 

longitudinal data to study the changing fortunes of a group of Mexican families before, during and 
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after the crisis of 1994-95, concluding that poorer families were better able to cope with the crisis, 

owing mainly to their greater ability to increase their labor supply in the face of an income shock. 

Gaviria (2001) uses a data set that relies on a series of retrospective questions about socioeconomic 

outcomes before and during the crisis of 1999 to study household responses to adverse income 

shocks in seven Latin American countries and found that households respond to adverse income 

shocks mainly by selling assets and disinvesting in human capital. The shocks experienced by the 

households are mainly idiosyncratic. This study examines household responses to adverse shocks 

among rice farmers in North-Central Nigeria. Specifically, it describes the characteristics of 

households in the study areas, shocks experienced by households, identify formal and informal 

credit sources/insurance markets available to the respondents, ascertain responses adopted by 

households to cope with shocks and identify risk coping institutions available in the study areas as 

well as the roles of these institutions in cushioning the effects of the shocks. 

Methodology  
The study covered three States of the North-central Zone of Nigeria namely: Benue, Plateau, and 

Nasarawa States. The geographical coordinates of North-Central Nigeria are longitudes 30E and 

140 E and latitude 40 30N and 110 20N with a landmass of about 296,898km2 (FAO, 2004). The 

population of the study consists of rice- farms households in North-Central Nigeria. The random 

and purposive sampling techniques were employed by the study. The purposive sampling 

procedure was adopted to select 9 Local Government Areas (LGAs) and three (3) from each State. 

Two (2) communities were randomly selected from each LGA making a total of 18 communities. 

From available records obtained at the States, there are 11,120 rice-farm households across the 18 

sampled communities of the States. The study used simple random sampling to select 556 rice- 

farm households in the study area, i.e., 5% of the sample frame. The data set uses a series of 

retrospective questions about socioeconomic outcomes before and during the crisis that has been 

experienced over the last 10 years. This is in order to circumvent the lack of longitudinal data that 

has hindered most previous attempts to investigate the effects of an economic downturn on the 

fortunes of households. The data, however, has only qualitative information. It reveals, for 

example, whether a given household experienced a substantial reduction of its income in the face 

of the crisis, but it does not indicate the magnitude of these events. The questionnaire sought 

information on:  the specific nature of the shocks experienced by the households, the reactions of 

the households to the purported income shocks (e.g., whether a member entered the labor market 

or physical assets were sold), and the socioeconomic characteristics of households.  

Econometric model based on Rosenzweig (1988) and Berloffa and Modena (2009) was used 

to quantitatively estimate farmers’ consumption smoothing strategies to recover from income 

shocks (Equation 1). Firstly, the households’ consumption gap which is derived from the 

difference of consumption expenditure between those reported shocks and those in the absence 

of shock was calculated. Secondly, the econometric model (Equation 2) calculates the farmers’ 

strategies in order to smooth their consumption. 

��de� specificati��  

Household consumption gap is given as:  

ΔÊh =
��

�
− Êr……………………………………………………… ………………. (1) 
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Where: 

ΔÊh = is per-capita consumption expenditure gap of household-h 

Eh = is consumption expenditure of household-h with family members-i who reported shock in 

North-Central Nigeria, h=1………556; i is the number of family, i=1…i, 

Êr = is the average consumption expenditure of poor rural households in absence of shocks with 

family members-i in region r, r=North-Central Nigeria and the surrounding regency in the Central 

region. 

It is assumed that the positive gap means that the households are not affected by the shocks 

and hence those who have a positive consumption gap are categorized as non-poor based on 

ownership of assets and endowment indicators and consumption expenditure. Data for 2016 

National Socio-Economic Survey was used to proxy the rural consumption expenditure in the 

absence of shocks. The farmers’ strategies in order to smooth their consumption is given as: 

Log|ΔÊh| = β0 + β1log (Land) h + β2OTHJOB + β3LOAN + β4REMIT + β5LNDSALE + 

β6LIVSALES + β7RECPRICE + β8TRANSFER + β9RECHLTINS + εhi 

…………………………………………………………………………………………….. (2) 

Where: 

|ΔÊh| = Absolute per capita consumption expenditure gap, 

LAND = land ownership of household (in hectares), 

OTHJOB = dummy variable of side jobs, (1: having side jobs, 0: otherwise), 

LOAN = dummy variable of access to loan, (1: access to loan, 0: otherwise), 

REMIT = dummy variable of receiving remittance, (1: receiving assistance, 0: otherwise), 

LIVSALES = dummy variable of selling livestock, (1: sold livestock, 0: otherwise),  

SALLAND = dummy variable of selling land, (1: sold land, 0: otherwise),  

RECHRICE = dummy variable of selling cheap rice, (1: sold rice, 0: otherwise),  

TRANSFER = dummy variable of receiving cash transfer, (1: received transfer, 0: otherwise)  

REC HLT INS = dummy variable of receiving poor health insurance, (1: receiving poor health 

insurance, 0: otherwise) 

ε: error term, 

h: household-h, h=1,……..556. 

The coefficients in the models were estimated using Ordinary Least Square (OLS) by 

dividing samples with four sub samples based on reported shocks such as crop loss (Model 1), 

price falls (Model 2), sickness and death (Model 3) and custom (Model 4). Separating samples helps 

to show how farmers respond to each shock.  
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Results and Discussion 

Characteristics �f h�useh��ds i� the study areas  

Table 1 presents the descriptive statistics for 556 of the sample households in the three States of 

North-Central Nigeria which all family structure and income information is available in the two 

periods, 2011 and 2019. The results indicated mean gross transfer income (defined net of dowry 

payments in or out or any gifts associated with marital events, whether contemporaneous to the 

marriage or not) in 2011 was about 12% of real full income with mean transfer income of N38880.  

Excluding transfers from relatives abroad the mean gross transfer income was N1634. When 

transfers that households make to others is considered, the mean net transfer income is almost nil. 

There was thus an overall balance of gross inflows and outflows over the period, to be expected 

in a stationary environment if transfers have a strong insurance component. In 2019 the mean 

gross transfer income was about 25% of real full income with mean transfer income almost 

N58700. When transfers from relatives abroad is excluded, the mean gross transfer income 

becomes N4402.  When transfers that households in the respective villages make to others is 

considered, the mean net transfer income is about N12000. There was thus on overall, gross 

inflows over the period. 

Table 1: Characteristics of Households in the Study Areas (n =556) 

                                                                     States 

Characteristics Years Benue Nasarawa Plateau Total 

sample 

 

Number of 

households 

   

206 

 

217 

 

133 

 

556 

Mean age of 

head 

 45.9 46.9 46.3  46.4

  

 

Mean number 

of co-resident 

females 

 

2011 

 

4.2 

 

5.1 

 

4.4 

 

4.6 

2019 2.3 2.2 4.1 2.9 

Mean number of 

co-resident 

daughters 

2011 4.4 3.0 4.2 3.9 

2019 2.3 1.2 2.0 1.8 

Mean number of 

co-resident 

males 

2011 4.1 4.3 4.0 4.1 

2019 2.0 1.2 1.4 1.5 

 

Mean number of 

household 

migrants 

 

2011 

 

2.2 

 

3.1 

 

2.1 

 

2.5 

2019 4.2 3.3 4.1 3.9 

 

Mean full 

income 

 

2011 

 

120000 

 

108000 

 

106000 

 

324000 

2019 52066.7 46844.4 87288.9 186200 
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(N) 

 

Mean real gross  

transfer income 

(N) 

 

2011 

 

12860.6 

 

11551.2 

 

14468.2 

 

38880 

2019 16332.7 15251.5 27115.8 58700 

S�urce� Auth�r’s C��putati��� 2020� 

Sh�c�s experie�ced by h�useh��ds i� the study areas  

Shocks can be idiosyncratic or common. But other characteristics matter as well in causing 

hardship or exacerbating the effect of shocks to income. The nature of the shock has implications 

for the ability to cope. Households face substantial idiosyncratic and common risk. High income 

risk is prevalent in the study areas. Among these risks are; economic fluctuations, climatic risks 

and a large number of idiosyncratic risks such as illnesses and death of household members and 

common risks such as the outbreak of Lassa fever, Ebola and Severe Acute Respiratory Syndrome 

(SARS). Table 2 below gives details on the various shocks causing serious hardship in the study 

area in the last 10 years. Many households suffer from common or idiosyncratic shocks related to 

economic policy, or labor. The results revealed that economic decline was the most common cause 

of shocks followed by climatic events such as drought which resulted in a significant drop of crop 

output. Many households suffer from other common or idiosyncratic shocks related to labor and 

livestock. In particular, there was an outbreak of bird flu which resulted in the death of livestock. 

Table 2: Shocks Faced by Households in the Study Areas (n = 556)  

Events causing hardship Percentage of households reporting 

hardship episode in  last 10 years 

Economic shock  100  

Livestock problems ( Bird flu and other 

diseases ) 

  77 

Harvest failure (drought etc.) 94 

Labor problems (illness or death) 45 

S�urce� Auth�r’s C��putati��� 2020 

Table 3 gives further details on different events and shocks experienced by households in 

the study area. The State level variance as a percentage of total variance was calculated to establish 

the extent to which a shock is idiosyncratic. The lower the contribution of the State level variance 

to the total variance the more idiosyncratic the shock. The State level variance shown in Table 3 

is the R2 of a regression on a set of time varying State level dummies. The results showed that the 

idiosyncratic part of shocks is relatively large. 
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Table 3: Further Analysis of the Shocks faced by Respondents in the Study Areas 

Shocks Percentage of households 

affected in the last 10 years 

State level variance as 

percentage of total 

variance 

 

Livestock affected by diseases 

(e.g. flu) 

 

62 

 

71 

Livestock affected by lack of 

water and grazing land 

51 20.6 

 

Rain shock 90 100 

Pests and diseases on crops 98 62 

Lower harvest linked to 

insufficient labor supply due to 

illness 

 

12 

 

14.2 

Lower harvest linked to 

insufficient labor supply due to 

labor migration 

 

55 

 

21.8 

Lower harvest due having lost 

livestock 

5 12.2 

S�urce� Auth�r’s C��putati��� 2020  

F�r�a� a�d i�f�r�a� credits a�d i�sura�ce �ar�ets 

Several income-based strategies are only invoked when a crisis looms (Besley, 1995). These income 

‘coping’ or ‘survival’ strategies are especially important when the shock is economy wide. Formal 

or informal insurance transfers from outside the community are necessary in protecting 

consumption from income shocks (Eswaran & Kotwal, 1989). This involves remittances from 

relatives abroad. Inter-temporal transfers (e.g. depletion of individual or community level savings) 

are also found. Most credit was provided by either local money lenders or through informal 

arrangements with employers, shopkeepers etc. The supply of credit appears to depend 

predominantly on local sources and thus on the transitory fortunes of the local economy. Table 4 

indicated that formal credit and insurance markets do not contribute to reducing the risks faced in 

the community and their consequences. Informal credit and insurance, however help to cope with 

risky incomes. The lack of support from formal credit and insurance markets reflects the 

underdevelopment of the financial system. When a large negative (such as drought and large 

economic shocks) occurs, the usual informal credit may not yield sufficient income. 

Table 4: Formal and Informal Credits and Insurance Markets 

Years Percentage of households using 

formal credit and insurance 

markets 

Percentage of households using 

informal credit and insurance 

markets 

2011 

2019 

0 

0 

25 

38 

S�urce� Auth�r’s C��putati��� 2020 
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S�urces �f �utside assista�ce t� h�useh��ds  

Table 5 shows the extent to which households received outside assistance from government, non-

governmental organizations and private individuals (e.g. local businessmen). The results showed 

that, on average 89.4% and 34.0% of households received assistance from the government and 

NGOs respectively. The average of households that received assistance from individual is very 

small (16.3%).  This is because as almost all households in a community or region are affected by 

a shock, households’ abilities to assist others are greatly limited. In such cases intervention from 

outside is important.  The government assisted the households through the input support program 

where they provided them with free agricultural inputs. The agricultural inputs provided were hoes, 

ploughs and tractors. The government also supplied households with rice seed that are significantly 

below market prices. 

Non-Governmental Organizations (NGOs) assisted household by giving them food aid. 

Private individuals like local businessmen assisted by providing food aid and providing local school 

children with scholarships. The scholarships were awarded to the best students.    

Table 5: Sources of Outside Assistance to Households in the Study Areas (n=556)  

Sources of Assistance States 

 Benue Nasarawa Plateau Total sample 

Government 93 89.2 86 89.4 

NGOs 73 25 04 34.0 

Private individuals 14 29 06 16.3 

S�urce� Auth�r’s C��putati��� 2020 

Ris� c�pi�g i�stituti��s avai�ab�e t� resp��de�ts i� the study areas  

Households in the study area faced a number of risks with several risk coping institutions available 

in the study areas. These include formal and informal groups. 

A. I�f�r�a� gr�ups  

i� Buria� s�cieties 

Table 6 shows that in the sample at least 80% of households were members of at least one burial 

society in 2011. The proportion of households belonging to at least one household has increased 

to 96%. Membership is virtually comprehensive. Burial societies were found across the sampled 

areas. The widespread membership across the population suggests that these groups are quite 

inclusive. Thus people can choose to have more insurance coverage by joining more groups, or by 

joining groups offering higher insurance linked to higher contributions. 

In 2011 about 80% of the groups were charging a regular contribution, usually monthly, 

from the members. 22% only expected the members to provide a cash contribution to the member 

experiencing a death when the funeral actually takes place. In 2019, about 54% of the groups 

charge a regular contribution, usually monthly, from the members. The payout is approximately 

N30000 (US$83) on average per group. This figure does not include the in kind benefits. Some of 

these groups ask for additional contributions at the time of the funeral to cater for unforeseen 

expenses. 38% only expect the members to provide a cash contribution to the member 

experiencing a death when the funeral actually takes place. The study found that groups do not 
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have particular restrictions on gender or age. Most of them consist of married people. There is a 

membership fee to be paid when joining. Payments are made when members incur costs related 

to funerals, related to the death of a well-defined set of relatives. The actual payout is conditional 

on the relationship of the member to the deceased. Payouts to close relatives are different from 

payouts to distant relatives: for example, the payment for the spouse or child of a member is 

typically different from the payout for a child or for uncles and aunts. Payouts occur in cash and 

in the form of labor services as well as in kind (food). There are written rules and records of 

contributions and payouts. The rules define membership procedures, payout schedules, 

contributions and also a set of fines and other measures for nonpayment of contributions, or for 

matters such as not showing up at funerals or not contributing enough in terms of labor on these 

occasions. People can and usually are members of more than one association for funeral insurance. 

Hence, burial society groups provide funeral insurance to members.  

Additional insurance coverage offered by burial societies include hospitalization insurance. 

This involves a fixed payout usually in terms of cash and sometimes some labor whenever the 

member or close family is admitted to hospital and a relative has to stay with the person. The 

average payout is about N5000 (US$14) per instance, well below payouts in case of funeral but still 

significant. About 37% of groups offer loans to members, provided the funds are available with 

clear and strictly enforced rules governing repayment. Members have to present a case for 

obtaining a loan and the most commonly accepted reasons are additional funeral spending and 

illness (short term credit is offered to provide additional cover, mainly for shocks). 

Funeral costs are very substantial and are a significant proportion of a household’s monthly 

income. Monthly consumption as measured by the family basket costs N42000 (US$117) on 

average. Thus, payouts of N20000 (US$56) are approximately 48% of monthly household 

consumption. On the other hand, monthly payments to the burial society are about 1.2% of total 

monthly consumption. Given that the average household is a member of more than one burial 

society it means that burial societies are crucial to allow households to cover these expenses 

required for socially acceptable funerals, and hence, the burial societies perform a crucial role in 

the study areas.  

Table 6: Households’ Membership of Burial Societies  

Variables  2011 2019 

Percentage of households not belonging to any burial society 20 4 

Percentage of households belonging to one burial society 66 51 

Percentage of households belonging to more than one burial society 18 56 

Highest number of burial societies of which one family is a member 1 6 

Number of burial societies 82 124 

Percentage  of burial societies charging a regular contribution (e.g. monthly) 80 54 

Percentage  of burial societies charging a cash contribution when funeral 

occurs 

20 38 

Average monthly contribution (N’00)   2  5 

Average payout ( N’000)      15      20 

Percentage  of burial societies offering burial insurance only 92 40 
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Percentage  of burial societies offering other products in addition to burial 

insurance 

26 84 

Percentage  of burial societies that offered hospitalization insurance 15 45 

Average payout  per hospitalization ( N’000) 5 10 

Percentage  of burial societies that offered loans to members 10 37 

Percentage  of burial societies that offered harvest assistance to members 12 18 

Percentage  of burial societies that offered wedding assistance to members 55 84 

S�urce� Auth�r’s C��putati��� 2020� 

ii� R�tati�g savi�gs 

The results of the study showed that participation by households in rotating savings is widespread. 

Table 7 showed the proportion of households who are members of rotating savings in the different 

States and the amounts of money that are put into the pot. The amounts tend to reflect demands 

for fairly small needs, such as the purchase of a household appliance. 

A group of individuals gets together periodically and allocates a pot of funds to one group 

member. The allocation of funds is rotated from one group member to another. The process 

continues until each member has been allocated the pot of funds once. This type of institution 

serves to enhance household capital accumulation of indivisible items, since the pot of funds can 

be given to one member who can invest before he would have if he were left to accumulate on his 

own (Alderman, 1998). Rotating savings may also serve a risk sharing function if individuals receive 

unexpected shocks to their health or incomes during the rotation cycle. 

Table 7: Households’ Membership of Rotating Savings Groups in the Study Areas (n=556)  

Variables   2011 2019 

Percentage of households not belonging to any rotating savings group   26 18 

Percentage of households belonging to one rotating savings group  60 65 

Percentage of households belonging to more than one rotating savings group 14 11 

Highest number of rotating savings group of which one family is a member 4 7 

Average contribution per round (N’000) 

Average value of items bought with the payouts (N’000) 

Numbers of families that received assistance for shocks 

Number of households affected by shocks over the last 10 years 

Number of households that received assistance from the rotating 

 savings groups from this shocks 

Type of assistance received   

15 

150 

30 

302 

 

104 

Money 

20 

220 

42 

51 

 

33 

Money 

S�urce& Auth�r’s C��putati��� 2020� 

B. F�r�a� gr�ups 

i� F��d f�r w�r� pr�gra�s a�d f��d aid 

Households provide labor services in exchange of food in government programs. These programs 

involve building dams and roads. Non-governmental organizations (NGOs) and the government 

provide food aid to households who need it during shock crises. On the average, 60% households 
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had members participating in food for work in government program while 75.7% received food 

aid from non-governmental organization. The percentage households who had members 

participating in a food for work program and who received food aid in the last 10 years are shown 

in Table 8.  

Table 8: Percentage Household’s Benefit from Government Program and NGO and 

Government Food Aid   

  

States 

Sources of food aid Benue Nasarawa Plateau Total 

sample 

Government program (Food for work) 53 65 62 60.0 

Non-governmental and government food 

aid 

 

83 

 

78 

 

66 

 

75.7 

S�urce� Auth�r’s C��putati��� 2020 

Average per(capita c��su�pti�� gap a�d far�ers’ resp��se t� differe�t i�c��e sh�c�s 

Table 9 shows a descriptive analysis of data used in the econometric model. The results showed 

that the average per-capita consumption gap varies depending on the shocks. The average per-

capita consumption gap of farmers who experienced crop loss was N142, 823.41 while that of 

farmers who experienced sickness-death was N116, 384.90. Table 1 also showed that rice farmers 

in North-Central Nigeria are dominated by small and subsistence farmers with average 

landholdings of 2.5 hectares. This implies that the productivity of such land might not be enough 

to cover the daily cost of farmers and hence, most farmers engaged side jobs to augment their 

income to avoid solely dependent on agricultural activities. 

Consumption smoothing strategies chosen by farmers are quite different depending on 

shocks. Selling of livestock was the most favorite strategy to cope with income shocks and this 

agrees with the findings of Rosenzweig and Wolpin (1993) found that in rural India, bullocks, 

while also used as source of mechanical power in agricultural production, were sold to smooth 

consumption in the face of illness shocks. The second strategy was asking family members to send 

remittance. This findings is in consonance with Jiang and Braun (2005) who reported that 

household strategies in coping with ill-health shocks include: selling livestock, selling other assets, 

borrowing from friends and relatives, borrowing and receiving in-kind help from friends and 

relatives. The third strategy was access to loan from financial institutions which was chosen by 

66.7% of farmers in order to cope price falls. However, most farmers combined many strategies 

responding to shocks because a single strategy might not be enough to cover the consumption 

gap. More so, farmers faced demographic shocks related to birth, family marriage and religious 

events were forced to sell land. Table 5 further showed that households receiving cheap rice as 

government social safety net was 82.4% (crop loss), 75.3% (price falls), and 90.4% (sickness-death). 

The percentage of those receiving cash transfer was lower than that of those receiving cheap rice 

since the stick conditions must be satisfied to receive cash transfer. The result showed that more 

than half of the household experienced sickness-death shocks received poor health insurance. This 

insurance is distributed to the poor in order to improve their access to health facilities. 
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Table 9: Average Per Capita Consumption Gap and Framers’ Responses to Different 

Income Shocks 

Variables Crop Loss Price Falls Sickness-Death Customs 

Dependent 

Variable 

    

Average Per 

Capita 

Consumption 

Gap (N) 

 

 

 142823.4

  

 

 

126482.3 

 

 

116384.9 

 

 

120894..2 

Independent 

Variables 

    

C��tr�� 

Variab�es 

Average Land 

Owing (hectares) 

Having Side Jobs  

 

 

 

2.32 

81.0% 

 

 

 

2.53 

90.7% 

 

 

 

2.51 

94.8% 

 

 

 

2.30 

96.9% 

S���thi�g 

Strategies 

Access to Loan  

Remittance  

Livestock Sales  

Land Sales  

 

 

9.4% 

10.2% 

77.8% 

0% 

 

 

18.7% 

11.9% 

70.4% 

0% 

 

 

5.2% 

11.7% 

90.5% 

5.3% 

 

 

12,4% 

13.2% 

85.5% 

3.0% 

G�ver��e�t 

P��icies 

Cheap Rice  

Cash Transfer  

Poor Health 

Insurance  

 

 

89.4% 

67.3% 

 

- 

 

 

74.1% 

55.4% 

 

- 

 

 

90.6% 

58.8% 

 

- 

 

 

- 

- 

 

51.4% 

 S�urce� Auth�r’s C��putati��� 2020.   

Resp��ses ad�pted by h�useh��ds t� c�pe with i�c��e sh�c� i� the study areas 

The results of regression analysis (Table 10) showed that the F-statistics for all the models were 

statistically significant. The R2 of four models are 0.50 (Model 1), 0.52 (Model 2), 0.71 (Model 3) 

and 0.55 (Model 4). Model 1 measures farmers’ consumption smoothing strategies to cope with 

crop loss. The results showed that farmers who experienced this shock relied on remittance and 

livestock sales as a buffer for consumption smoothing. About 10.2% of households experienced 

this shock reported receiving remittance from family members were able to narrow their 

consumption gap by 0.483 while those selling livestock narrowed their consumption gap by 0.329. 

This study agrees with the findings of Kazianga and Udry (2006) and Mcpeak (2004) who found 

the sale of assets for smoothing consumption in Burkina Faso. 

Model 2 evaluates farmers’ consumption smoothing strategies in coping with price falls. The 

estimates of OLS revealed that selling livestock played a central role to cope with price falls by 

narrowing consumption gap to up to 0.862. Approximately 71% of households reported selling 
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livestock to deal with this shock. Selling livestock might be enough to cover the gap because price 

falls affects consumption smaller than crop loss. The degree of impact is different since farmers 

suffering from price falls are still able to harvest crops meanwhile those suffering from crop loss 

are not. This implies that households may not need to utilize neither remittance nor loan as an 

alternative to smooth consumption in the face of price falls. In similar with model 1, land 

ownership significantly reduced the consumption gap. On the other hand, neither model 1 nor 

model 2 showed access o loan as an alternative to cope with shock. The difference between model 

1 and model 2 was the ineffectiveness of side jobs and remittance in narrowing the consumption 

gap shown in the second model.  

Model 3 analyzed farmers’ consumption strategies to deal with demographic shocks related 

to sickness and death. The death of a productive family member reduces income as well as 

consumption due to loss of labor input in agricultural activities. Sickness is closely related to an 

unexpected expenditure withdrawing a larger share of household income due to absence of health 

insurance system in Nigeria. Model 3 showed that farmers respond to sickness and death quite 

differently. The coefficients of model 3 indicated that access to loan is the first alternative chosen 

to smoothen sickness shocks while remittance and selling land are the next alternatives. Under 

these conditions, the consumption gap narrows by 3.55, 0.88 and 0.41, respectively. This confirms 

that selling land is a costly option selected only when other alternatives are not feasible. This is in 

consonance with the findings of Kochar (1995) who reported that farm households, due to the 

lack of other alternatives are forced to protect consumption from idiosyncratic income shocks 

through relatively costly methods. Neither land ownership nor side jobs are significant in 

narrowing consumption in sickness-death shock. This is contrary to a priori expectation. The 

possible explanation may be that those reported for these shocks were only 84 samples, thus 

standard error would be high due to large variance. Government policies seem to be effective, 

which is shown by negative coefficients of both cheap rice and poor health insurance in assisting 

rice farmers to cope with the demographic shocks associated with sickness and death. Although 

the negative coefficient of poor health insurance is not statistically significant in narrowing the 

consumption gap. 

Model 4 investigates the farmers’ strategies in coping with expenditure related to customs 

such as birth, marriage, culture and religion. The coefficients of model 4 indicated the condition 

where selling land is the first chosen, while access to loan and selling livestock are the next 

alternatives. Under these alternatives, the consumption gap narrowed by 2. 65, 0.58 and 0.34, 

respectively. This confirms that custom shocks need a large source to finance the gap. Thus, sales 

of land becomes the first alternative. The implication is that farmers experiencing selling land 

might have a serious future consequence since all models showed that farmers holding large land 

size are relatively resilient to any type of income shocks. Remittance is statistically insignificant to 

narrow the consumption gap in this model. 
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Table 10: Ordinary Least Square Estimates Showing Farmers’ Responses to Shocks 

Log Consumption Gap 

Variables Crop Loss 

(1) 

Price Falls 

(2) 

Sickness-

Death 

(3) 

Customs 

(4) 

Constant 12.000*** 

(16.277) 

12.662*** 

(13.642) 

16.332*** 

(6.108) 

13.667*** 

(15.877) 

Land ownership 

(LAND) 

-0.267** 

(-2.443) 

-0.338*** 

(-3.120) 

-0.337 

(-1.667) 

-0.335*** 

(-4.088) 

Side job(OTHJOB) 

 

-3.66** 

(-2.251) 

-0.059 

(-0.441) 

-0.685 

(-1.208) 

0.118 

(0.391) 

Access to loan 

(LOAN)  

-0.771 

(-1.008) 

-0.482 

(-6.618) 

-3.552*** 

(-17.667) 

-0.581** 

(-2.661) 

 

Remittance 

(REMIT) 

-0.483** 

(-2.355) 

-0.267 

(-1.266) 

-0.883*** 

(-3.004) 

-0.138 

(-0.679) 

Livestock Sales 

(LIVESALES) 

-0.329* 

(-1.842) 

-0.862*** 

(-3.288) 

0.448 

(1.455) 

-0.348* 

(-1.559) 

Land Sales 

(LNDSALES) 

- 

- 

- 

- 

-0.412*** 

(-4.056) 

-2.655** 

(-2.158) 

Cheap Rice 

(RECCHEAP 

RICE) 

-0.088 

(-0.304) 

0.665* 

(1.543) 

-0.816*** 

(-2.616) 

- 

- 

Cash Transfer 

(CASHTRANSF) 

0.310* 

(1.801) 

0.149 

(0.744) 

0.441 

(1.512) 

- 

- 

Poor Health 

Insurance 

(POORHLT INS) 

- 

- 

- 

- 

-0.154 

(-0.552) 

- 

- 

R2 0.571 0.582 0.792 0.621 

F-statistics 8.979 11.962 8.649 11.374 

Observations 291 359 84 259 

S�urce� Auth�r’s C��putati��� 2020� Figures i� pare�theses are t(statistics� ,,, (P.0�01)� 

,, (P10�05) ,(P.0�1)� 

Conclusion  
This paper studies household responses to adverse income shocks in North-Central Nigeria with 

particular reference to rice farmers. It shows that the shocks are mainly idiosyncratic and thus, 

there is scope for the shocks to be managed within the community. There are a number of 

community level risk management groups that have greatly assisted households to manage the 

household specific shocks such as illnesses and deaths of family members. These include burial 

societies and rotating savings groups. Farmers respond differently to income shocks depending on 

their ownership of assets, access to loan, family assistance such as remittance and the type of 

shocks. 
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 Consumption smoothing strategies adopted by farmers vary in accordance to the type of 

shocks and the magnitude of their impact on household income as well as consumption. If a shock 

has only a little impact on income, farmers choose to sell only their livestock to protect 

consumption. During other shocks with greater impact, farmers not only sell their livestock but 

also need remittance as an additional strategy. Farmers who experienced income shock due to 

sickness and death faced difficult and costly choices to protect their consumption as they are 

forced to sell their land. Widening access to loan markets enables farmers to easily protect their 

consumption. In all the models, statistical evidence does not exist to support that government 

policies such has cheap rice, cash transfer and poor health insurance are effective as an instrument 

of consumption smoothing policy. The study revealed that rice farmer households holding large 

land size are relatively resilient to any type of income shocks. The study concludes that adverse 

income shocks can have deteriorating effects on human capital accumulation, especially among 

poorer households. 

Recommendations  
The following recommendations are pertinent to the study: 

1. Improved asset markets could help households to access formal ways of mitigating the 

effects of risks.  

2. Macroeconomic stability would contribute to the ability of the informal insurance 

arrangements to help manage the risks experienced. 
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Abstract 
The aim of this paper is to investigate the influence of early childhood education on language 
development and visualization process skills of primary school pupils. The ex-post facto research 
design was adopted in the study. A sample of 500 participants consisting of 250 pupils who have 
experienced early childhood education and another 250 who have no experience of early childhood 
education were used in the study. Two research questions and two hypotheses were formulated 
for the study. The instrument used for data collection was the attention and memory recall tests. 
The research questions were answered using mean score and standard deviation while t-test for 
paired sample was used to test the hypotheses. The findings of the study revealed that children 
who were exposed to early childhood education tend have better language development and 
visualization process skills than their counterparts who were not exposed to such education. Based 
on the findings of the study, it was recommended early childhood education should be made free 
and accessible to every Nigerian child. Also, instructional materials for teaching language 
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development and visualization should be provided in adequate proportion to meet the educational 
needs of the children.  

Keywords: Early Childhood Education, Language Development, Visualization Process Skills, 
Educational Psychology, Mathematics Education 

Introduction 
Cognitive development refers to the way a child perceives things and gains understanding of his 

or her world through the interaction of genetic and learned factors. This includes memory recall, 

language skill, attention, mathematical skills and visual processing skills (Akose, 2008). 

Mathematics skill is one of the essential skills in the cognitive development of children (Schiller, 

2009). This is because Mathematics is one of the most important elements for the advancement 

of science and technology. Cases of poor mathematics skills abound among primary one pupils 

without any experience of early childhood education. For instance, there was a case of primary one 

pupil in a public primary school who stated in his mathematics continuous assessment test and 1 

+ 1 = 11 instead of 2. It is on this basis that this research is premised to ascertain whether early 

childhood education contributes to the development of language development and visualization 

process skills among primary one pupils. 

Language skill deals with the process by which children come to understand and 

communicate language during early childhood (Miedel & Reynolds, 2009). Infants start without 

language, yet by 10 months, babies can distinguish speech sounds and engage in babbling. Some 

research (Mussen, Conger & Kagen, 2009; Miedel & Reynolds, 2009) have shown that the earliest 

learning begins in uterus when the fetus starts to recognize the sounds and speech patterns of its 

mother's voice. Usually, productive language is considered to begin with a stage of preverbal 

communication in which infants use gestures and vocalizations to make their intents known to 

others. According to a general principle of development, new forms then take over old functions, 

so that children learn words to express the same communicative functions which they had already 

expressed by preverbal means. 

Mezieobi (2006) states that from birth up to the age of five, children develop language at a 

very rapid pace. The stages of language development are universal among humans. However, the 

age and the pace at which a child reaches each milestone of language development vary greatly 

among children. Thus, language development in an individual child must be compared with norms 

rather than with other individual children. In general girls develop language at a faster rate than 

boys. More than any other aspect of development, language development reflects the growth and 

maturation of the brain. After the age of five it becomes much more difficult for most children to 

learn language. According to James (2010), receptive language development (the ability to 

comprehend language) usually develops faster than expressive language (the ability to 

communicate). Two different styles of language development are recognized. In referential 

language development, children first speak single words and then join words together, first into 

two-word sentences and then into three-word sentences. In expressive language development, 

children first speak in long unintelligible babbles that mimic the cadence and rhythm of adult 

speech. Most children use a combination these styles.  
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Hamman (2012) observed that from birth on, children are programmed to develop speech 

and language. The first five years are most critical but language development continues throughout 

early childhood and on into adolescence. During the first five years stimulation of language 

development is important as the brain is both developing new nerve cells as well as multiple 

connections between nerve cells to serve the function of language both expressive and receptive. 

Lack of stimulation during this time could result in a child making slower progress or end up with 

poor communication skills. 

According to Halfon (2001), in the early stages of language development, the brain is 

programmed to attend to speech sounds and begin to mimic them. Early on babies like to make 

sounds up on their own.   Later they attempt to repeat sounds/words that they are exposed to 

from their environment. Children usually say their first words between nine and 18 months old. 

The most common first words are either “mama” or “dada”. What’s kind of interesting is no matter 

what language children are raised in, the first words usually reference either mother or father.  By 

the age of 18 months a child usually has a vocabulary of 50 to 150 words. By two they can probably 

use over 300 words and understand about 1,000 words.  By about 18 months children begin to 

put a couple of words together to form a sentence sometimes referred to as “telegraphic speech” 

such as “Mommy ball” or “Mommy throw ball”. 

Goodman (2005) observed in that around 3 years of age, children begin to use language for 

all kinds of things.  They are not only trying to get things by asking they are talking about past 

experiences and even beginning to use it to pretend.  By preschool (4 ½ years) they are beginning 

to understand and use the rules of language to express possession of something, connect thoughts 

and quantify.  Language is becoming more like that of adults. Ezirim (2004) observed that in 

nursery and primary school children continue to expand their use of oral language but are also 

learning to read a write.  As children progress through middle school and high school they continue 

to expand their vocabulary and refining their grammatical skills and write in more complexities as 

well as continue to develop reading comprehension skills. 

In a related development, Osakwe (2009) observed that at age five most children can do the 

following: follow three consecutive commands, talk constantly, ask innumerable questions, use 

descriptive words and compound and complex sentences, know all the vowels and consonants 

and use generally correct grammar. Osakwe further noted that six-year-olds usually can correct 

their own grammar and mispronunciations. Most children double their vocabularies between six 

and eight years of age and begin reading at about age seven. A major leap in reading comprehension 

occurs at about nine. Ten-year-olds begin to understand figurative word meanings. 

Furthermore, another important skill to be considered in the cognitive development of 

children is the visual processing skill. Visual process skill refers to the visual cognitive skills that 

allow people to process and interpret meaning from the visual information that we gain through 

our eye sight.  Visual processing plays an important role in spelling, mathematics, and reading 

(Evans, 2004). Visual processing also include the ability to identify a form even though part of it 

is not visible and the ability to remember what one sees. Visual processing skills play an important 

role in learning how to form letters. These skills are also important for copying, sizing, spacing, 
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and orienting letters and words correctly. It helps children guide their movements based on visual 

information.  

At the nursery school level, children are taught how to identify objects through visualization 

and this gives them a firm root in the development of visual processing skill. During early 

childhood education process, children are taught the basic objects found at home, in the school, 

in the kitchen and in other places such as markets and their neighbouring surroundings. Akose 

(2008) noted that children achieve 70% of their mental and personal development during the early 

years. Akose maintained that children who participated in early childhood education have better 

development in cognitive and emotional skills and are more successful in completing useful 

activities, problem solving and applying inquiry and observational skills than children who did not 

participate in early childhood education. However, James (2009) found that about 69% of Nigerian 

children in Northern Nigeria aged 0-5 years do not receive any form of early childhood education.  

Does it mean that the cognitive development of such children will lag behind than that of those 

who participated in early childhood education? In the light of the foregoing, the present study sets 

out to investigate influence of early childhood education on mathematics and visual processing 

skills of primary one pupils in Plateau State, Nigeria. 

STATEMENT OF THE PROBLEM 
The poor state of language and visualization process skills among primary one pupils in Nigeria is 

of great concern. Many pupils cannot carry out simple mathematics exercise such as addition, 

subtraction, division and multiplication. Lack of a solid foundation in early childhood education 

could be the main reason responsible for the poor language development skill of primary one 

pupils.  

According to statistics from Plateau State Universal Basic Education Board – PSUBEB 

(2016) over 69% of children in Plateau State do not attend any form of early childhood education. 

Early childhood education is a foundation for subsequent development in the life of a child, but 

where over 69% of Nigerian children are out of this programme, their cognitive potential may 

remain untapped. The researcher in this study is therefore interested in finding out whether Early 

Childhood Education has any significant impact on language development and visualization 

process skills of primary one pupils in Plateau State. Thus, the necessity of the question as to 

whether early childhood education contributes significantly to the development of language 

development and visualization process skills of the children is prompted.  

RESEARCH QUESTIONS 
The following research questions were answered. 

i. To what extent does early childhood education influence the language development 

skill of Primary One pupils? 

ii. To what extent does early childhood education influence the visualization process 

skills of Primary One pupils? 
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HYPOTHESES 
The following hypotheses were tested. 

i. There is no significant difference between language development skills mean scores 

of Primary One pupils exposed to early childhood education and those not exposed 

to early childhood education. 

ii. There is no significant difference between the visualization process skills mean scores 

of Primary One pupils exposed to early childhood education and those not exposed 

to early childhood education. 

METHODOLOGY 
The design for this research work was the ex-post facto design. The population for this study was 

made up of all primary one pupils in the 22 public primary schools in Jos metropolis with a 

population of 2,201 primary one pupils (consisting of 1,034 pupils with early childhood education 

experience and 1,169 pupils without experience of early childhood education). The sample for this 

study consisted of 22% of the population which is 500 primary one pupils from five schools in Jos 

metropolis. Out of this sample, 250 primary one pupils who have benefited from early childhood 

education were selected to constitute the sample of pupils with early childhood education while 

the other 250 pupils who were not exposed to early childhood education constituted the sample 

of pupils without early childhood education. 

In selecting the sample of schools for this research, the researcher made use of probability 

sampling technique. The schools were selected on the basis that they have both primary one pupils 

who attended nursery schools and those who did not attend nursery school learning in an inclusive 

setting. In this study, the participants were drawn based on their experience of early childhood 

education. 250 pupils who have experienced early childhood education constituted the first group 

while another 250 pupils who have no experience of early childhood education constituted the 

second group. The researcher’s choice of probability sampling is because it accords every member 

of the population an equal chance of being sampled thus avoiding any form of bias. 

The instruments used for data collection in this study were the Language Development and 

Visualization Process Skill Tests. The language development test tested the language skill of 

primary one pupils who have undergone early childhood education and those who have not. The 

test consisted of two sections: A and B. Section A had 10 questions drawn from a comprehension 

passage. The language development skill test consisted of 10 questions. The test sought to test 

pupils’ skills in word pronunciation, vocabulary and general use of language. 

 The visualization process test consists of two sections: section one and section two. Section 

one consists of twenty-six question items which seeks to examine the visual processing skills of 

pupils with early childhood education experience and those without it. The researcher arranged 

the English alphabet A-Z scattered in a table and the pupils are expected to identify the alphabets 

and circle them. Section B consists of pictures of familiar objects which the pupils were asked to 

identify items such as table, desk, pencil, book, scissors, eraser and shapes. Examples of items used 

to assess visual processing skills include objects and figures identification from a puzzle table and 

identification of basic classroom materials such as desk, chairs, erasers and sharpeners among 
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others. The data collected for this research was computed through the use of mean, standard 

deviation and t-test statistics. The research questions formulated in the study were answered using 

mean, standard deviation while the hypotheses were tested using the t–test for paired samples. The 

t-test statistical tool is chosen due to its ability to compare differences between mean scores of 

two groups. That is, the group with Early Child Education (ECE) and the group without Early 

Child Education. 

FINDINGS 

Research Question One  

To what extent does early childhood education influence the language development skill of 

Primary One pupils? 

Table 1: The Difference in Language Development Skills Mean Scores of Primary One 

Pupils with ECE and those without. 

Group N �� SD �� diff 

With ECE  250 76.36 22.29 37.43 

Without ECE 250 38.93 24.69  

Overall 500    

 

Table 1 reveals that the mean performance of Primary One pupils exposed to ECE in the language 

development skill test was 76.36 while the mean performance of Primary One pupils without ECE 

on the same test was 38.93. The overall mean of the two groups was 56.49 which was just slightly 

above the standard mean though the SD for the two groups were almost at the same level. The 

mean differential was 37.43, indicating a wide gap between the performances of the two groups in 

language development skill tests. The implication of this finding is that early childhood education 

has significant influence on the language skills of primary one pupils. This is evident in the higher 

performance of pupils exposed to ECE as compared to their counterparts who had no exposure 

to ECE. 

Research Question Two 

To what extent does early childhood education influence the visualization process skills of Primary 

One pupils? 

Table 2: The Visualization Process Skills Mean and Standard Deviation of Primary One 

Pupils with ECE and those without. 

Group N �� SD �� diff 

With ECE  250 94.08 12.19 49.99 

Without ECE 250 44.09 29.79  

Overall 500    

 

Table 2 revealed the visual processing skills mean scores of pupils with early childhood education 

and those without in Jos metropolis. The mean scores of Primary One pupils with ECE was 94.08 

and 44.09 for those without ECE, while the overall mean was 69.09. The mean differential of 49.99 

was high indicating that Primary One pupils with ECE performed better than those without ECE 
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exposure. Table 11 shows the SD of scores of pupils not exposed to ECE (SD = 29.79) had greater 

variation than that of the Group exposed to ECE (SD = 12.19). This implies that ECE helped to 

improve the Primary One pupils’ visual processing skills. This was further illustrated using bar 

chart as shown in figure 6. The implication of this finding is that early childhood education has 

great influence on the visual processing skill of Primary One pupils. This is evident in the high 

performance of pupils exposed to early childhood education as compared to their counterparts 

without exposure to such education. 

Hypothesis One 

There is no significant difference between the language development skill mean scores of Primary 

One pupils based on their exposure and non-exposure to early childhood education. 

Table 3: Summary Table for t-test Analysis of Mean Difference between Language 

Development Skills of Pupils with ECE and those without. 

Group N Mean SD Df t p-value Decision  

Group A (with ECE) 250 95.11 10.39  

498 

 

14.56 

 

.000 

 

Reject H0 

Group B (without ECE) 250 62.36 34.00     

p < 0.05 

Table 3 shows that t = 14.56 at 498 degrees of freedom and p < 0.05, indicating that the mean 

score of Group A (X� = 95.11) was greater than the mean score of Group B (X� = 62.36). The mean 

differential is high (32.75) and therefore significant. Since the p-value (0.000) is less than 0.05 level 

of significance, the null hypothesis was rejected. This implies that there is a significant difference 

between the mean language development skill of pupils exposed to ECE and those not exposed 

to. 

Hypothesis Two  

There is no significant difference between the recall skill mean scores of Primary One pupils based 

on the exposure to early childhood education. 

Table 4: The Results of t-test Analysis for Difference between the Visualization Process 

Skills Mean Scores of Pupils with ECE and those without. 

Group N Mean SD Df     t p-value Decision  

With ECE 250 94.08 12.19  

498 

 

24.56 

 

.000 

 

Reject H0 

Without ECE 250 44.09 29.79     

p < 0.05 

The results in Table 4 shows that a significant difference exists in the visualization process skills 

mean scores of the Primary One pupils with ECE and those without. The p-value was less than 

the 0.05 level of significance, indicating that the visual processing skills mean score of 94.08 for 

Primary One pupils exposed to ECE was greater than the mean score of 44.09 for Primary One 

pupils not exposed to ECE. The mean differential of 49.99 is high and therefore significant. Since 

the p-value (0.000) is less than 0.05 level of significance, the null hypothesis is not upheld because 

the data did not provide sufficient evidence to retain the null hypothesis. Hence, it was concluded 
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that primary one pupils exposed to ECE have better visual processing skills than those not exposed 

to ECE. 

DISCUSSION OF FINDINGS 
From the analysis of research question one, it was discovered that early childhood education 

helped to enhance the language development skills of primary one pupils in Jos metropolis. This 

finding is in agreement with the findings of Adesina (2009) who discovered that children who 

attended nursery school perform better in mathematics at the primary school level than tho0se 

who did not attend nursery school. This finding is contradicts the finding of Osai (2001) and 

Magnuson (2004) who discovered that early childhood education does not affect language 

development skills of primary one pupils.. 

In a related development, the finding of research question two revealed that early childhood 

education helps to improve the visualization process skills of primary one pupils. This finding 

supports the findings of Osakwe, (2009) who found that helps in development of motor skills but 

the finding contradicts the findings of Campbell (2002) who discovered that there is no significant 

relationship between the visual processing of elementary school children who passed through the 

head-start programme and those who did not.  

Hypothesis one which states that there is no significant difference between the language 

development skill mean scores of Primary One pupils based on their exposure and non-exposure 

to early childhood education was tested using t-test for independent samples statistics and the 

result shows that a significant difference exists between the mathematics learning skills mean score 

of primary one pupils exposed to and those not exposed to early childhood education with t (498) 

= 15.85, p < 0.05, indicating that the mean score of pupils exposed to ECE (X� = 73.16) was greater 

than the mean score of pupils without ECE (X� = 39.82). The mean differential (33.34) is very high, 

indicating that there is a significant difference since the p-value of 0.000 is less than 0.05 level of 

significance, the null hypothesis was rejected, since the data did not provide sufficient evidence to 

accept the null hypothesis. Hence, it was concluded that there is a significant difference between 

the language development skills mean score of primary one pupils exposed to and those not 

exposed to early childhood education. This means that ECE helped in improving the language 

development skills of primary school pupils. This finding is in consonance with the findings of 

Heckman (2000) who discovered that children who passed through early childhood education have 

better language development than their counterparts who did not pass through such an education. 

Hypothesis two which states that there is no significant difference between the visualization 

process skill mean scores of primary one pupils based on the exposure to early childhood education 

was using t-test for unrelated samples statistics and the result shows that t (498) = 24.56, p < 0.05, 

indicating that the visual processing skills mean score of Primary One pupils exposed to ECE 

(94.08) is greater than the mean score of primary one pupils not exposed to ECE (44.09). The 

mean differential of 49.99 is high and therefore significant. Since the p-value (0.000) is less than 

0.05 level of significance, the null hypothesis is rejected. This is because the data did not provide 

sufficient evidence to retain the null hypothesis. Hence, it was concluded that Primary One pupils 

exposed to ECE had higher visual processing skills than those not exposed to ECE. This finding 

is in conformity with the findings of Fabiyi (2007) and Osakwe (2009) who discovered that pupils 

who are exposed to early childhood education have better visualization processing skills than those 
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who were not exposed to such education. However, this finding refutes Ige, (2011) who found 

that early childhood education experiences did not affect the development of visual processing 

skills in children. 

CONCLUSION 
The aim of a study of this nature is to ascertain the influence of early childhood education on the 

language development and visualization process skills of primary one pupils in Jos metropolis. 

Based on the analysis of data collected and the interpretations of the findings, it was discovered 

that early childhood education has great influence on the language development and visualization 

process skills of primary one pupils. Pupils who were exposed to early childhood education had 

better achievement score in language development and visualization process tests than their 

counterparts who were not exposed to such education. It was therefore concluded that early 

childhood education improves the cognitive development of pupils especially in the area of 

language development and visual processing.  

RECOMMENDATIONS 
Based on the findings of this study, the following recommendations were made to ensure the 

effectiveness of early childhood education and cognitive development of children in Jos 

metropolis: 

1. Enrolment of children in early childhood education: Due to non-enrolment in early 

childhood education, many children do not get to develop all their basic cognitive skills. 

Parents are therefore advised to enroll their children in nursery schools to acquire some 

basic cognitive skills rather than sending them directly to primary one. 

2. Recruitment of qualified teachers: Given the importance and influence of early 

childhood education on the cognitive development of children, only qualified teachers 

trained in the field of early childhood with at least NCE should be recruited to teach in 

nursery schools. Teachers’ training and qualification is of great importance to the standard 

of early childhood education.  

3. Funding and Quality Assurance: It is being recommended that funding of early 

childhood education be made a joint responsibility of the government and the private 

sector. It is known that government alone cannot fund education in all the levels of the 

educational system. However, in the critical years like the nursery school years, funding is 

necessary to establish control and enforce standards.  

4. Early childhood education should be made free and compulsory for every Nigerian child. 

5. The early childhood education curriculum in Nigeria should be restructured to meet the 

cognitive and social needs of children. 
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Abstract 
This study sees affective domain as the central area for human thoughts and ideas. It thus, defines 
Mathematics as a science of symbolic transformation and representation of human thoughts and 
ideas into functional relations that serves as a framework for simple to complex reasoning. The 
study utilized counseling pedagogy and investigated its impact on students’ affective variables of 
belief, value, interest and behaviour regarding Mathematics application outside the school system. 
Using a survey design, a sample of 109 (65 male and 44 female) senior secondary school three 
students were counseled and taken out on a field trip. Data were collected using Mathematics 
Applications in Daily Living (MADL), a twenty-item researcher developed instrument validated 
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by five experts. The results of the study revealed that due to counseling pedagogy students’ belief 
in, value for, interest in and behaviour towards application of Mathematics outside the school 
system were improved to a great extent. Recommendations among others were that counseling 
and field trips should be used as a teaching pedagogy in Mathematics. These should be carried out 
at least once every term by Mathematics teachers to show Mathematics application in daily 
activities.  

Keywords: Mathematics Applications, School Mathematics, Calculus, Affective Domain (Psyche), 
Field Trip, Counseling Pedagogy, Tailoring 

 

Introduction 

The most frequent question students do ask Mathematics teachers is “how can we apply the x and 

y variables of Mathematics in our various life endeavor as we leave school system”? This question 

seems to be indicating that Mathematics teaching is mainly been focused on written examinations, 

thus, creating a gap between the affective, the cognitive and the psychomotor domains functioning 

that are supposed to be working together in the Mathematics teaching and learning processes. This 

may be the reason why Boyd, Dooley and Felton (2006) posit that, at every level, every state or 

stage, even in adult, we cannot find change which is purely cognitive without affect nor a purely 

affective state without a cognitive element involved. In their suggestion, Gresalfi and Cobb (2006) 

posit that, learning Mathematics is more than just the acquisition of skills and knowledge, and it is 

not sufficient to focus exclusively on the ideas and skills that we want students to learn.  It therefore 

seems that, Mathematics teaching methods that provide first hand learning experiences to students 

may help better in closing the observed gap between the affective, the cognitive and the 

psychomotor domain functioning. Thus, Attard (2015) opined that, the coming together of the 

three domains leads to students feeling good, thinking hard, and actively participating in their 

Mathematics learning. The good feeling in Mathematics learning is the major emotional issues that 

call for students’ attention while learning Mathematics.  

Mathematics and all kinds of learning are viewed as the mental activity by which knowledge 

and skills, habits and attitudes, virtues and ideas are acquired, retained and utilized resulting in the 

progressive adoption and modification of conduct and behaviour (Okoye, 2010). In this regard, 

field trip counseling pedagogy serves to provide unique opportunities for students to engage in 

learning beyond the classroom, with opportunities for connecting both theory and practice, and 

provide a way for students to contextualize the study of concepts and subject matter. This is 

because students gain understanding through personal connections, and they also develop 

emotional connections to the subject matter. Field trip, also termed as an instructional trip, school 

excursion, or school journey, is defined as a school or class trip with an educational intent in which 

students interact with the setting, displays, and exhibits to gain an experiential connection to the 

ideas, concepts, and subject matter (Krepel & Duvall in Behrendt & Franklin, 2014). Counseling 

according to Oviogbodu (2015) defined as a number of procedures in assisting an individual to 

solve his problems, seems helpful. Through counseling, students are assisted to be disciplined and 

become able to deal with challenges and realities they face in their academic, social and physical 

environment. It means that counseling is more involved emotionally in the affective system which 

has such variables like emotions or feelings, values, interest, attitudes and behviour. These 

variables, if properly harnessed will bring about the required affective calculus in an individual. 
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Calculus in Mathematics means the rate of infinitesimal change (differentiation) and 

cumulative growth (integration) observed or that can be measured over a given period of time. 

This mathematical concept of calculus in most cases is expressed in the form of a function. A 

function in Mathematics is a rule that assigns a variable (dependent) quantity to another variable 

(independent) quantity. This is algebraically expressed as; y � ax � b (for linear function) or � =

��� + �� + 	  (for quadratic function) where, y is the dependent variable and x the independent 

variable, while a, b and c are constants. In the context of Mathematics teaching and learning 

processes, students’ affective calculus translate as the mental changes acquired through 

Mathematics learning activities or experiences. Experiences, environment, social interactions and 

reflection all contribute to a person’s affective development that lead to formation of attitude, 

values, beliefs and interest (Wendee, 2015).  Affect is valued as a necessary feature in education 

which is essential for the development of good character, beliefs, and values, leading to positive 

citizenship. These changes are inculcated to students through Mathematics teacher’s pedagogies 

expected to bring about human affective calculi of value re-orientation. It is in regard to value re-

orientation focused in Mathematics teaching and learning processes that this study focuses on the 

human affective variables of beliefs, values, interests and behaviors of students’ in application of 

Mathematics in daily living. Hence, the need to use among other methods, field trip counseling 

pedagogy in Mathematics teaching and learning processes.   

Studies have revealed that affective system or emotion occurs before cognition, and that 

they have different functions and operating parameters. While the affective system is judgmental, 

assigning positive and negative valence to the environment rapidly and efficiently, the cognitive 

system interprets and makes sense of the world (Norman, 2002; Russell, 2003). It therefore implies 

that, in order to produce students with a holistic education, the content of each course of study 

must include three important domains of affective, cognitive and psychomotor. This is because 

while the affective domain deals with changes in feelings or emotional areas, cognitive domain 

deals with mental intellectual skills and psychomotor domain deals with manual or physical skills. 

This means that affect is the driving force behind cognition and psychomotor development, as it 

is the vehicle through which children first encounter a learning experience (Wendee, 2015). 

Before we can interpret and make sense of the world around us, our belief, value, interest or 

behavior must first come to play on the mathematical x and y variables.  The x-raying of these 

variables is while Aghadiuno in Iji (2019) wrote that, for ideas and theories to be meaningful and 

understandable by the mind, they must be presented in a mathematically understandable form. 

This shows that Mathematics as an educational subject is often not an end in itself but rather a 

vehicle employed in the service of other goals. Considering such thoughts, this study defines 

Mathematics as a science of symbolic transformation and representation of human thoughts and 

ideas into functional relations that serves as a framework for simple to complex reasoning. That is 

to say, human comprehended thoughts and ideas can only be assessable and understandable by 

others if such are transformed into some symbolic framework for reasoning that is commonly 

accepted. It is this transformed thoughts and ideas that are symbolically represented into different 

functional relationships (or framework for reasoning) with enough precision to gain insight into 

how things work and any expected changes which are then used as School-Mathematics. The 

conviction that Mathematics provides a framework for complex reasoning may better be accessed 

in the conglomeration nature of mathematical concepts used in both academic and daily living. 
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Mathematics teaching and learning as it concerns the affective domain is aimed at educating 

the students to live responsible, creative, and fulfilling lives. However, the Mathematics learnt can 

only have meaning if its applications are seen or felt directly by the students in their immediate 

environment (Ezenweani, 2010). This was the reasoning of Shechter, Durik, Miyamoto and 

Harackiewicz (2011) who posit that tasks which are perceived as valuable are more likely to be 

associated with a wide range of motivational outcomes, including better achievement. This means 

that the Mathematics for application in daily living can mostly be found in the students’ affective 

system (emotion, value, interest and attitude). This is because the mathematical presentations of 

ideas are the bases of every thought process of the affective system. This also shows that, 

Mathematics plays the role of training the mind towards achieving life goals. Contributing on the 

development of human thought process and the training of the affect (psyche) for actualization of 

the human set goals, Etumudor (2013) wrote,  

The psyche is the essence of humanity; its greatest instrument is an 

indefinable creative entity of enormous people, subtlety and power that 

eludes all attempts to explain it. In psychology, the psyche is the centre of 

thought, feeling and motivation, consciously and unconsciously directing 

the body’s reactions to its social and physical environment. The way it acts 

on environment finalizes how the world of humanity is shaped.   

This helps to explain that change of attitude is more of self-set goals which are but a function 

of the affective qualities. Affective quality is the ability of an object or stimulus to cause changes 

in one’s affect (mood, emotion, feelings) which is a fundamental aspect of human found to 

influence reflex, perception, cognition, and behavior (Norman, 2002; Russell, 2003). These 

affective qualities were propounded as taxonomy by Krathwohl, Bloom and Masia (1964).They 

include;  

i. Quality of receiving: That is when the students are listening and are being attentive to 

what their Mathematics teacher or other students are saying or doing. (This shows 

that one is aware of and/or is passively attending to certain events or stimuli). 

ii. Quality of responding: Such include, when students obey and comply with the 

Mathematics teacher's directives and lessons’ instructions, and are participating in 

class activities as expected. (This shows that the students complies with instructions 

by attending or reacting to given instructions in positive ways). 

iii. Valuing: This is a case where a student displays behaviors consistent with one or 

more beliefs or attitudes in situations that he or she is not forced to comply or obey. 

That is, students who devotedly solve their Mathematics class-work (complete a 

task), solve Home-work and Assignment (complies to a given instructions) without 

been forced to do so are said to have value for the study of Mathematics.  

iv. Organizing: Incorporating values into life by being committed to a set of values and 

displaying or communicating his or her beliefs or values in other ways (The students 

show their adherence to clarity of arrangement and presentation of solutions to any 

given Mathematics task, e.g., keep track of writing date at the top left corner of their 

note always, being punctual to Mathematics lessons, been consistent to standing 

instructions). 
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v. Characterization: Displaying consistency between once feelings, thoughts, and 

behaviours. 

It was the interpretation of such affective qualities that made Keller (2001) to title his book 

“Attitude is Everything”. This is so, because these affective qualities are all based on attitude of the 

individual. With regard to Mathematics teachers and students, these qualities are more focused on 

students. Mathematics teachers however, do mandatorily observe such personal qualities by taking 

students’ attendance in each Mathematics lesson, prompt marking of notes, punctuality to class 

and other school functions (hardworking), dressing simple and neat, tact, politeness, honesty, 

friendliness, confident and competency (Yousef & Balaramulu, 2013). In addition to such qualities, 

the affective calculus in the Mathematics classroom is all about obedience and compliance 

innovations.  

The Mathematics teacher ignites this change in the students through his repertoire of 

teaching pedagogies. That means in every Mathematics classroom, teacher’s attitudes and 

instructions/comments are the key to change in affective system of the students. This is because 

attitude is a learned predisposition to respond positively or negatively to a specific object, situation, 

institution, or person (Aiken, 2000). Thus, attitude affects what people do and it reflects who they 

are, hence, it is a determining factor of people’s behavior. Keller (2001) defined attitude as your 

mental filter through which you experience the world. According to Fishbien and Ajzen in Lai 

(2017), attitude is the individual’s evaluation of an object. Attitudes are affective and are based 

upon a set of beliefs about the object of behavior. Hence, to be able to make students change their 

attitude about Mathematics, be self-reliant and earn their living, Mathematics teachers need sound 

pedagogical reasoning and actions to impact positively on students’ development of attitude 

towards Mathematics for self-reliance.  

Sirohi (2013) in a study examined the career maturity of secondary school students by 

gender, type of school and vocational guidance provisions and to know the perception of students 

about vocational guidance services in their schools. The researcher draws a sample of 160 students 

from eight secondary schools through stratified sampling technique. The quantitative and 

qualitative analysis of data revealed among others findings that students in schools with vocational 

guidance and counseling provisions show high career maturity in self-awareness and occupational 

information as compared to none from those schools which are deprived of these provisions, 

similarly in choosing a job, the students who are privileged to be exposed to the guidance and 

counseling programmes show much higher career maturity than their underprivileged counterpart. 

Dabone, Graham and Fabea (2015) in their study investigated impact of guidance and 

counseling services on academic performance in Dormaa Central Municipality of the Brong-Ahafo 

Region of Ghana. The study used a pre-test and post-test control group design with a study sample 

of 40 students. The study analyses revealed that significant difference was realized between post-

test scores of experimental and control group with regards to academic performance. 

Also, Tuchili and Ndhlovu (2016) in their study investigated effects of guidance and 

counseling services on students’ interpersonal, study, vocational and problem-solving skills in 

selected public universities in Zambia. The study used a correlational design and sampled 105 

university students. Using an in-depth interview guides, focus group discussions and 

questionnaires, the researchers collected data that was analyzed. The study founding reveals that 
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there was statistically significant difference between students who received guidance and 

counseling services and those who did not. They concluded that students who received guidance 

and counseling services were better developed in interpersonal, study, vocational and problem-

solving skills than their counterparts in the control group.  

These may be some indications that with good pedagogical repertoire, Mathematics teachers 

will be able to buttress before their students  the assertion by Odumosu, Oluwayemi, and Olatunde 

(2012) that Mathematics is the carpenter’s hammer, tailor’s tape, artist’s pencil, barber’s clipper, 

hair dresser’s comb, journalist’s pen, broadcaster’s microphone, doctor’s stethoscope and lawyer’s 

wig. Such will explain why there is no Mathematics in a job title but there is plenty of Mathematics 

in the job itself. 

The centrality of counseling and field trip in student’s Mathematics learning is rooted in 

affective-cognitive consistency theory which examines the relationship between affective variables 

of attitudes and beliefs and posits that individuals are in an unstable state when their attitudes 

towards an object, event or person and their knowledge about that object, event, or person are 

inconsistent (Simonson & Maushak in Miller, 2005). The theory suggests that the affective 

component of the attitude system may be changed by providing new information (changing the 

cognitive component) via a persuasive message. Thus, once the individual has processed the new 

information, he or she will undergo an attitude change to bring the knowledge and affect into 

harmony. Also, according to Dales’ Cone of Experience, life is 10% what happens to you 

(information received) but 90% is reaction to what happens to you (Davis & Summer, 2015). That 

means there is nothing either good or bad but only thinking makes it so. Hence, the need for field 

trip so as to have firsthand experience with tailors that can change students’ thinking about 

Mathematics. 

Statement of the Problem 
Mathematics originates from human thought, ideas and actions, yet applying school Mathematics 

for daily living is said to have no common link. Students continue to ask how they can apply the 

famous x and y variables of Mathematics in their various life endeavors as they leave school system. 

Mathematics teachers have tried to use real life analogy, diagrams and explanations among other 

pedagogies to relate Mathematics to human daily activities, yet that correlate has not received very 

positive acceptance among learners of Mathematics.  

Researchers worldwide have been striving for better ways of teaching and learning 

Mathematics by integrating counseling pedagogical approach. To this end, research has revealed 

that learning at any point in time involves all the three domains; however, affect or emotion do 

occurs before cognition, then psychomotor. It is the affective in its judgmental functions that do 

assign positive or negative valence to the environment before cognitive can interpret and makes 

sense of the world. Research also has shown that tasks that are perceived as valuable are more 

likely to be associated with a wide range of motivational outcomes.  

The inadequacies of other approaches and methods to link school Mathematics with daily 

life applications has necessitated Mathematics educators to advocate counseling pedagogy in 

Mathematics teaching and learning processes. Thus, will field trip counseling pedagogy in 

Mathematics teaching and learning that take students out of to interact with tailors enhance 
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students’ belief in, value for, interest in and behaviour towards application of Mathematics in daily 

living? 

Purpose of the Study 
The main purpose of this study was to identify the applications of Mathematics in daily living 

outside school system using tailoring activities. Specifically, the study sought to: 

i. Determine the extent to which students believe in the application of mathematics for 

daily living after counselling/interaction with tailors. 

ii. Determine the extent to which students value the application of mathematics for daily 

living after counselling/interaction with tailors. 

iii. Determine the extent to which students become interested in the application of 

mathematics for daily living after counselling/interaction with tailors. 

iv. Determine the extent to which students positively behave towards the application of 

mathematics for daily living after counselling/interaction with tailors. 

 

Research Questions 
The following research questions guided the study: 

i. To what extent do students believe in the application of mathematics for daily living 

after counselling/interaction with tailors?  

ii. To what extent do students value the application of mathematics for daily living after 

counselling/interaction with tailors? 

iii. To what extent do students become interested in the application of mathematics for 

daily living after counselling/interaction with tailors? 

iv. To what extent do students positively behave towards the application of mathematics 

for daily living after counselling/interaction with tailors? 

Methodology 
The design of this study was a survey design. This used a questionnaire drawn up to sought 

students’ opinion on their belief for, value for, interest in, and behaviour towards Mathematics 

applications in daily living. The target population for this study was the entire senior secondary 

three (SS3) students who are about leaving school for life endeavors. The study engaged a sample 

of 109 (65 male, and 44 female) senior secondary school three (SS3) students. Calculus, a 

mathematical concept under algebraic processes that teaches about the rate of infinitesimal change, 

was the focused of the field trip counseling lesson for students to be able to connect Mathematical 

concepts and their applications for successful daily living. This was aimed specifically at unlocking 

students’ Mathematical potentials relative to their practice of daily trades and strengthening 

students’ changes regarding their beliefs, values, interest, and behavior acquired over the years 

about Mathematics and its applications.   

The instrument used for the study was Mathematics Applications in Daily Living (MADL) 

questionnaire. The survey instrument, in four sub-scales, sought students’ beliefs in, value for, 

interest in, and behavour towards Mathematics on  a four-point scale questionnaire in the form of 

Very Great Extent (VGE), Great Extent (GE), Less Extent (LE) and No Extent (NE) weighted 

4, 3, 2 and 1 accordingly. This instrument consists of twenty (20) items on tailoring which were 

developed by the researcher. The instrument was validated by two experts in Mathematics 
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Education, one expert in Measurement and Evaluation and two Mathematics teachers. A reliability 

index of 0.81, 0.87, 0.85 and 0.80 (with an overall coefficient of reliability of 0.83) was established 

for the instrument’s four sub-scales using Cronbach Alpha (α).  

The instrument was administered by the researcher after counseling the students.  The 

instrument was completed by the students as they interacted with the tailors and seamstresses in 

their complex. The data collected and collated was analyzed using the descriptive statistic of mean 

and standard deviation. To arrive at a decision, items that were positively skewed which had a 

mean score of 2.5 and above were accepted, implying Great Extent; while any item with a mean 

score less than 2.5 were rejected, No Extent. For negatively skewed (i.e., negatively worded) items, 

the revise was the case. 

Results  

Research Question One  

To what extent do students believe in the application of mathematics for daily living after 

counselling/interaction with tailors? 

Table 1: Students’ Beliefs in the Application of Mathematics for Daily Living in Tailoring 

Work 

S/No. Items VGE GE LE NE Mean SD Decision 
1. Tailors belief much in the use 

of Mathematics concepts of 
estimation and approximation 
in every transaction. 

58 51 0 0 3.54 0.50 Great 
Extent 

2. Tailors belief much in the use 
of Mathematics concept of 
units of measurement in their 
everyday work. 

63 46 0 0 3.58 0.49 Great 
Extent 

3 Tailors belief they make use of 
the concept of fraction every 
day. 

55 54 0 0 3.50 0.50 Great 
Extent 

4 Tailors belief in their use of 
the Mathematics concept of 
parallel every day. 

49 60  0 3.42 0.49 Great 
Extent 

5 Tailors belief in their use of 
the Mathematics concept of 
reflection and symmetry every 
day. 

48 61 0 0 3.56 0.49 Great 
Extent 

Total/Cluster Mean 273 272 0 0 3.52 - Great 
Extent 

 

The data in Table 1 shows students responses after counseling/interaction with tailors. The 

result indicates that students have belief in application of Mathematical concepts in their daily 

living. This is evident in the cluster mean (x� = 3.52) of the five items on tailors belief in daily 

application of Mathematical concepts in their tailoring work.  This implies that after 

counseling/interaction with tailors, students believe in the application of Mathematical concepts 

in resolving issues in daily living outside the school system to a great extent. 
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Research Question Two 

To what extent do students value the application of mathematics for daily living after 

counselling/interaction with tailors? 

Table 2: Students’ Values for Application of Mathematics for Daily Living in Tailoring 

Work 

S/No. Items VGE GE LE NE Mean SD Decision 
6. Tailors value the Mathematics 

concept of statistics so much 
for planning ahead. 

59 50 0 0 3.46 0.50 Great 
Extent 

7. Tailors value their use of the 
Mathematics concept of 
proportion on every customer. 

49 60 0 0 3.56 0.49 Great 
Extent 

8. Tailors value the use of the 
Mathematics concept of 
similarity every day. 

56 53  0 3.61 0.49 Great 
Extent 

9. Tailors value their use the 
Mathematics concept of 
congruence and equivalent 
measures every day. 

55 54 0 0 3.43 0.48 Great 
Extent 

10. Tailors’ value their measure of 
the circumference of the waist, 
arms, hips and wrists as being 
relative to finding the 
perimeter. 

47 62 0 0 3.43 0.49 Great 
Extent 

Total/Cluster Mean 266 279 0 0 3.50 - Great 
Extent 

 

The data in Table 2 shows students responses after the counseling/interaction with tailors. 

The result indicates that students have value for application of Mathematical concepts in their daily 

living. This is evident in the cluster mean (x� = 3.50) of the five items on students’ value for 

application of Mathematical concepts in daily living.  This implies that after counseling/interaction 

with tailors, students value the application of Mathematical concepts in resolving issues in daily 

living outside school system to a great extent. 

Research Question Three 

To what extent do students become interested in the application of mathematics for daily living 

after counselling/interaction with tailors? 
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Table 3: Students’ Interest in Application of Mathematics for Daily Living in Tailoring 

Work 

S/No. Items VGE GE LE NE Mean SD Decision 
11. Tailors’ interest in the 

Mathematics concept of 
variation is because of 
customers’ needs they 
encounter every day. 

65 44 0 0 3.49 0.50 Great 
Extent 

12. In tailoring, mathematics 
knowledge is interesting when 
analyzing, organizing, 
planning and solving tailoring 
work demands. 

51 58 0 0 3.56 0.49 Great 
Extent 

13. In tailoring, it is interesting 
observing material's fold 
which represents an axis as 
well as a line of reflection. 

50 59 0 0 3.45 0.49 Great 
Extent 

14. In tailoring, it is interesting 
working with the knowledge 
of plane shapes and their 
properties. 

53 56 0 0 3.52 0.50 Great 
Extent 

15. In tailoring, it is interesting 
observing the concept of 
statistics in records keeping. 

57 52 0 0 3.48 0.50 Great 
Extent 

Total/Cluster Mean 276 269 0 0 3.50 - Great 
Extent 

 

 

The data in Table 3 shows students responses after interactions with the tailors. The result 

indicates that students have interest in the application of Mathematical concepts in daily tailoring 

works. This is evident in the cluster mean (x� = 3.49) of the five items on students’ interest in 

application of Mathematical concepts in tailoring work.  The implication is that after 

counseling/interaction with tailors, student became interested in the application of Mathematical 

concepts in resolving issues in daily living outside school system to a great extent. 

Research Question Four 

To what extent do students positively behave towards the application of mathematics for daily 

living after counselling/interaction with tailors? 
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Table 4: Students’ Behaviour towards Application of Mathematics for Daily Living in 

Tailoring Work 

S/No. Items VGE GE LE NE Mean SD Decision 

16. 
For tailors, the study of 
mathematics is helpful in 
moral development for 
dealing with the public.  

49 60 0 0 3.37 0.48 Great 
Extent 

17. Mathematics is very helpful in 
the development of tailoring 
skills. 

48 61 0 0 3.61 0.49 Great 
Extent 

18. In tailoring, the knowledge of 
mathematics helps in 
character development. 

60 49 0 0 3.46 0.50 Great 
Extent 

19. In tailoring, mathematics 
concept of inequality helps in 
the development of sense of 
beauty of design & 
arrangement. 

51 58 0 0 3.38 0.48 Great 
Extent 

20. In tailoring, mathematics 
concept of inequality helps in 
the development of sense of 
arrangement and expenditure. 

54 55 0 0 3.50 0.50 Great 
Extent 

Total/Cluster Mean 262 283 0 0 3.46 - Great 
Extent 

 

The data in Table 4 shows students responses after counseling/interactions with the tailors. 

The result indicates that students’ behaviour towards application of Mathematical concepts in their 

daily living was encouraging (positive). This is evident in the cluster mean (x� = 3.46) of the five 

items on students behaviour towards application of Mathematical concepts in tailoring works.  

This implies that after counseling/interaction with tailors, students positively behave towards 

application of Mathematical concepts in resolving issues in daily living outside school system to a 

great extent. 

Discussion  
In all the research questions 1 to 4, the respondents opined from the given twenty items on 

tailoring that, based on the counseling lessons with teacher pedagogy which took them out on field 

trip, they have gain first-hand information and experiences from the tailors. They now can 

understand and explain what is meant by the Mathematics variables of x and y and its attendant 

applications in daily issues. These results support Goodykoontz (2008) who posit that developing 

students’ attitudes in Mathematics depend among other factors teacher characteristics, teaching 

characteristics, classroom characteristics, assessments and achievement; and individual perceptions 

and characteristics. The finding also support the report of Tuchili and Ndhlovu (2016) that 

students who received guidance and counseling services were better developed in interpersonal, 

study, vocational and problem-solving skills. Again, the finding support Sirohi (2013) who found 

that students in schools with vocational guidance and counseling provisions show high career 

maturity in self-awareness, occupational information and higher career maturity than their 

underprivileged counterpart. 
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Through the first hand information and experiences from the tailors, students  in their 

individual perceptions and characteristics now believe Mathematics is not as abstract as they use 

to think. This is an attestation to Dales’ Cone of Experience which state that life is 10% what 

happen to you (information received), and 90% how you react to it (Davis & Summer, 2015). That 

means, what you have learnt and know is 10%, the rest 90% is within the training that taught you 

how to find out what you did not know. You can acquire this through your attitude, emotion, 

behavior, feeling, etc., at every given situation. 

Conclusion 
The result of Tables 1 to 4 above is an attestation that Mathematics teacher’s counseling pedagogy 

which took the students out on a field trip, made impressive impact on the affect of the students. 

Their belief in, value for, interest in, and behaviour towards Mathematics is positive as evidenced 

in the mean ratings and standard deviations. The Mathematics teacher’s use of counseling 

pedagogy seems to have positively influenced his students in developing their potentials, and 

achieving meaningful life goals for themselves and the society at large. Hence, counseling pedagogy 

is necessary for achievement in all the learning domains.  

Recommendations 
i. Mathematics teachers need to use much counseling as part of their pedagogical 

repertoire. 

ii. Mathematics teachers need to use appropriate intervention to remedy affective 

situations appropriately at its foundational stage. This is because, Mathematics 

teachers deal more with the young who are tender, both physically and psychologically.  

iii. In academic subjects like Mathematics which looks so abstract to students, teachers 

need to take students out on field trip counseling pedagogy so that students could 

experience real life values of Mathematics as it is being practiced in business, offices, 

trade, etc. This may be conducted, if possible, every term.  

iv. There is need for school administrators to provide Mathematics teachers with enabling 

environment, facilities and personnel so as to make field trip counseling exercise in 

Mathematics learning each term’s practice. This will enable Mathematics teachers to 

demonstrate most Mathematics concepts to their students during such field trips. 

Suggestions for Further Study 
Other researchers are encouraged to replicate this research in other areas of daily activities such as 

Carpentry, Small Scale Farming (e.g., Poultry), Hair Dressing, among others, in order to see 

students’ belief in, value for, interest in and behaviour toward Mathematics applications in daily 

living. 

 

Reference 
Aiken, R. L. (2000). Psychological testing and assessment. Boston, MA: Allyn and Bacon. 

Attard, C. (2015). Engagement and mathematics: what does it look like in your classroom? Journal of Professional 

learning. Retrieved from; https://cpl.asn.au/sites/default/files/journal/Catherine%20Attard%20%20-

%20Engagment%20and%20Mathematics.pdf 

 



 

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

76 

Impact of Counseling Pedagogy in Application of Mathematics for Daily Living on 

Students’ Affective Calculus in Mathematics Learning Process in a Secondary School 

in Enugu, Enugu State, Nigeria 

Bakar, N., Buckland, R. & Shaarani, A.  S. (2016). Educators’ guideline for writing the Affective Domain Courses in 

learning outcome. Proceedings of the International Conference on Education towards Global Peace. 1 – 19. 

Retrieved from http://www.iium.edu.my/capeu2016/wp-content/uploads/2017/02/024.pdf 

Behrendt, M. & Franklin T. (2014). A review of research on school field trips and their value in education. International 

Journal of Environmental and Science Education, 9(3), 235-245. doi: 10.12973/ijese.2014.213a 

Boyd, B. L., Dooley, K. E. & Felton, S. (2006). Measuring Learning in the Affective Domain using Reflective Writing 

about a Virtual International Agriculture Experience. Journal of Agricultural Education, 47(3), 24 – 32. 

Dabone, K, T., Graham, Y. A. & Fabea, I. B. (2015). Impact of Guidance and Counseling on Academic Performance. 

Journal of Research on Humanities and Social Sciences, 5(8), 225 – 227. 

Davis, B. & Summers, M. (2015). Applying Dale’s Cone of Experience to increase learning and retention: A study of 

student learning in a foundational leadership course, QScience Proceedings (World Congress on Engineering 

Education 2014). Retrieved from: http://dx.doi.org/10.5339/qproc.2015.wcee2014.6 

Etumudor, M. (2013). Citizenship Education and National Integration: The imperative of Developing the Psyche. 

Academic Journal of Interdisciplinary Studies, 2(5), 179 – 185. Doi:10.5901/ajis.2012.v2n5p179 

Ezenweani, U. L. (2010). Esthetic Images Linking School and Societal Mathematics. Abacus. The Journal of the 

mathematical Association of Nigeria. 35(1), 32- 45. 

Gresalfi, M .S. & Cobb, P. (2006). Cultivating students’ discipline-specific dispositions as a critical goal for pedagogy 

and equity. Pedagogies: An International Journal, 1(1), 49-57. 

Iji, C. O. (2019). Quest for Scientific Development in Nigeria: Insight and Issues. A Lead Paper Presented at the 7th 

Annual National Conference of the School of Sciences, College of Education, Oju, Benue State, Nigeria held 

from 11th – 15th March, 2019. 

Katz, D. (1960). The Functional Approach to the Study of Attitudes. Public Opinion Quarterly, 24(2), 163. 

Keller, J. (2001). Attitude is Everything. Retrieved from: http://www.AsAManThinketh.net. 

Krathwohl, D. R., BIoom, B.S. & Masia,B. B. (1964). Taxonomy of educational objectives: The classification of educational goals. 

Handbook II. Affective domain. New York: McKay. 

Lai, P. C. (2017). The literature review of technology adoption models and theories for the novelty technology. Journal 

of Information Systems and Technology Management, 14(10), 21-38. DOI: 10.4301/S1807-17752017000100002 

Martin, A., Ryan, R. M. & Brooks-Gunn, J. (2010). When fathers’ supportiveness matters most: Maternal and paternal 

parenting and children’s school readiness. Journal of Family Psychology, 24(2), 145–155. doi: 10.1037/a0018073. 

Miller, M. (2005). Teaching and learning in affective domain. In M. Orey (Ed.), Emerging perspectives on learning, 

teaching, and technology. Retrieved October 14, 2018, from http://projects.coe.uga.edu/epltt/ 

Norman, D.A. (2002). Emotion and design: Attractive things work better. Interactions: New Visions of Human-Computer 

Interaction, IX(4), 36-42. 7.  

Odumosu, M.O., Oluwayemi, M.O. & Olatunde, T.O. (2012). Mathematics as a tool in technological acquisition and 

economic development in transforming Nigeria to attain vission 20:2020. Proceedings of Annual Conference of 

the Mathematical Association of Nigeria. 199- 207. 

Okoye, A. U. (2010). Counselling in the industrial setting Visa Vis industrial relation. Aroka: Erudite Publishers. 

 

Oviogbodu, C. O. (2015). Perceived impact of guidance and counseling in the development of Niger Delta Region. 

Paper present at Niger Delta University conference with the theme: education and sustainable development in 

the Niger Delta region of Nigeria. Held at the University Entrepreneur Center new site Niger Delta University, 

Wilberforce island, Amasoma, Bayalsa State Nigeria from 9th – 12th August. 



 

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

77 Takor 

 

Russell, J.A. (2003). Core Affect and the Psychological Construction of Emotion. Psychological Review, 110(1), 145-172. 

Shechter, O. G., Durik, A. M., Miyamoto, Y. & Harackiewicz, J. M. (2011). The role of utility value in achievement 

behaviour: The importance of culture. Personality and Social Psychology Bulletin, 37, 303–317. 

Sirohi, V. (2013). Vocational guidance and career maturity among secondary school students: An Indian experience. 

Retrieved from: eujournal.org/index.php/esj/article/viewFile/1350/1359 

Toh, L.T. (2009). Use of Cartoons and Comics to Teach Algebra in Mathematics Classrooms. Retrieved March, 2014. 

From https://www.mav.vic.edu.au/files/ conferences/2009/12Toh.pdf 

Tuchili, A. M. & Ndhlovu, D. (2016). Effects of Guidance and Counseling services on Students’ interpersonal, study, 

vocational and problem-solving skills in selected public universities in Zambia. International Journal of Humanities 

Social Sciences and Education, 3(12), 14-20 

Yousef, M. & Balaramulu, D. (2013). The Influence of Teacher’s Behavior on the Student’s Self-Regulation. Journal of 

Research and Method in Education 1(6), 65 – 71. 

Wendee, B.W. (2015). The Relationship Between an Affective Instructional Design, Children’s Attitudes Toward 

Mathematics, and Mathematics Learning for Kindergarten-Age Children. (Master’s dissertation, East Tennessee 

State University). Retrieved from: https://www.researchgate.net/publication/314231823 



 

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

78 

Evaluation of the Implementation of Agricultural Education Programme in Colleges 

of Education in Taraba and Adamawa States, Nigeria 

 

 

 

 

 

 

Volume 1, Issue 1    July, 2020   CODEN: VERIAU 

Evaluation of the Implementation of Agricultural Education 

Programme in Colleges of Education in Taraba and 

Adamawa States, Nigeria 
 

Garba Emmanuel Ekele, Joyce Akper Doom, and Innocent Okpa Ngbongha  
Department of Agricultural Education, 

Federal University of Agriculture, Makurdi, Benue State, Nigeria 
Corresponding Author: ekelegarba@gmail.com  

 

DOI: 10.5281/zenodo.3937224  
Article History: Received 27th June, 2020; Revised 8th July, 2020; Published 9th July, 2020. 
Copyright © 2020 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: 

Ekele, G. E., Doom, J. A. & Ngbongha, I. O. (2020). Evaluation of the Implementation of 

Agricultural Education Programme in Colleges of Education in Taraba and Adamawa States, 

Nigeria. VillageMath Educational Review (VER), 1(1), 78-89. 

https://ngsme.villagemath.net/journals/ver/v1i1/ekele-doom-ngbongha 

 
Abstract 
This study evaluates effective implementation of agricultural education programme in Colleges of 
Education. The study was carried out in Taraba and Adamawa State, Nigeria. Survey research 
design was adopted for the study. Two research questions and one hypothesis were formulated to 
guide the study. The population of the study was 53 made up of 48 lecturers and 5 laboratory 
technologists. There was no sampling. The instrument used for data collection was a questionnaire 
and checklist. A 77-item structured questionnaire titled “Programme Course Contents and 
Facilities Questionnaire” (PCCFQ) was   developed from literature reviewed. The Cronbach Alpha 
method was used to determine the internal consistency of the instrument on programme course 
content which yielded a reliability co-efficient of 0.69. Fifty three (53) questionnaire were 
administered and were retrieved for data analysis. Mean and standard deviation were used to 
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answer research question two and checklist was used to answer research question one, while t-test 
was used to test the null hypothesis at 0.05 level of significance. Findings from the study revealed 
that respondents rated all the programme course content appropriate while the checklist showed 
that most of the facilities were rated moderately available. It was recommended amongst others 
that the National Commission for Colleges of Education (NCCE) should reshuffle the 
programme course contents such that Psycho-productive skill course dominates the 
curriculum of the programme to further enhance their appropriateness. It was concluded that 
effective implementation of agricultural education programme in Colleges of Education in the 
study area is based on the successful evaluation and implementation of programme course content 
and availability/adequacy of facilities.  

Keywords: Evaluation, Implementation, Colleges of Education, Programme, Agricultural 
Education 

 

Introduction 
Agricultural education programmes in tertiary institutions are usually evaluated to determine the 

extent of implementation of the programme and to see what improvement are required. Evaluation 

is central to human activities. Ekele (2019) states that evaluation is the process of determining the 

degree to which the objectives of an educational activity have been achieved. In other words, 

evaluation seeks to determine the discrepancy that may exist between some aspects of the 

programme and in order to identify the weakness inherent in agricultural education programme 

that might had been implemented. 

Agricultural education can be formal, informal and non-formal (home, school and 

community). It involves acquisition of knowledge, skills and attitudes in various areas of 

agriculture. It involves competencies that must be possessed by the learner independently in the 

chosen agricultural occupation. In addition, it is the training and education received by recipient 

in the area of agriculture from primary, secondary, monotechnics and colleges of education to 

university (Ekele, 2015). This training and retraining is carried out in the form of a programme. 

A programme in agricultural education can be seen as advanced arrangement of items, 

events, actions, activities involved in imparting knowledge, skills and attitudes in agriculture to 

learners at any time and level (Agbulu & Olaitan, 2002). Agricultural education programme in 

colleges of education is designed in such a way that it will assist the trainee to acquire competencies 

in occupation of their choice. A college of education according to National Policy on Education 

(NPE, 2004), is a tertiary institutions that offer agricultural education programme (amongst other 

programmes) which provide knowledge, a skills and principles to students who have passed 

through post-primary school education.  

The principles of agricultural education as explained by Osinem (2008) include structured 

and organized instructions, supervised agricultural experience and career development support 

activities. Osinem (2008) further enumerated the objectives of agricultural education to include the 

following; demonstrate desirable work ethics and habits, applied basic agricultural competencies 

and background knowledge in agriculture and related occupations, analyzed entrepreneurial skills 

needed by individuals preparing to enter agriculture and related occupation, acquire leadership and 

participatory skill necessary for the development of productive citizens in our democratic society, 

gain effective social and interpersonal communication skills, be aware of career opportunities in 
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agriculture and set career objective, acquire job-seeking employability and job retention skills, 

advance a career through a programme of continuing education and life-long learning, recognize 

the interaction of agriculture with government and economic systems at the local, state, national 

and international levels, recognize how new technologies impact agriculture and how agriculture 

impacts the environment. All these principles are linked to vocational agriculture. 

The scope of vocational agriculture according to Ekele (2015) covers the occupational areas 

for which workers/students or trainee are trained or prepared for employment. These areas include 

general agriculture, soil science, crop production, animal production and entrepreneurship. 

Knowledge, skills and competencies are acquired in these areas which would enable the recipient 

to be employed in vocational agricultural occupation. Vocational agriculture also aims at giving 

agricultural training or retraining to individuals, under supervision and control of an expert. The 

programme in vocational agricultural education is designed in such a way that it will assist the 

individual to acquire competencies in occupation of their choice. Students can be creative when 

they are committed to work and hence development will follow as emphasis will be on job creation. 

However, for students to progress in the skills acquired in the learning process, the appropriateness 

of the programme content must be considered before effective curriculum implementation 

process. 

Curriculum implementation involves all the day-to-day activities which school management 

and classroom teachers undertake in pursuit of the objectives of a given curriculum.  Obanya 

(2011) asserts that curriculum implementation involves curriculum delivery. It is the 

transformation of curriculum policies into action. It involves putting into practice the officially 

prescribed courses of study, syllabuses, and subjects (Idowu, 2017). Putting into practice the 

official curriculum requires an implementation agent. In this study, the lecturer is identified as the 

agent of curriculum implementation. Implementation is said to take place when the lecturer 

personality, the teaching materials and the teaching environment interact with the learner for the 

purpose of achieving the stated objectives in the classroom (Nnamani & Oyibe, 2015). In the 

context of this study, curriculum implementation is the process by which lecturers and laboratory 

technologists utilize recommended content in teaching and learning of vocational agricultural 

education programme in Colleges of Education. The teaching and learning process involving 

students who are at the prime of their youthful age is of immense catalyst to their growth. 

As explained by Okafor (2011), Nigerian youth could be empowered economically, if they 

are exposed to necessary skill acquisition which is possible through effective curriculum 

implementation process. Therefore, vocational agricultural education graduates should be 

equipped with the basic skills, knowledge and attitude to drive the economy. It is in line with this 

policy that the NCCE which is the apex regulating body for colleges of education in Nigeria 

recommended thirty six (36) credits in General Education components. Six (6) credits in Teaching 

Practice, General Studies fourteen (14) credits and Technical and Professional Agricultural 

Components have seventy two (72) credits while the Students Industrial Work Experience Scheme 

(SIWES) carries two (2) credits. According to the National Commission for Colleges of Education 

(NCCE, 2012) all these requirements were for effective and efficient preparation of vocational 

agricultural education students at all levels of education in the country. Also the recommended 

mode of teaching-learning of vocational agricultural education courses are by lectures, tutorials, 

fieldtrips/excursions, practicum, laboratory work and practical as deemed appropriate for each 
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course. Appropriate programme contents and adequacy of facilities are effectively evaluated using 

context and input evaluation model. 

Context evaluation as reported by Zhang, Zeller, Griffith, Metcalf, William & Misulis (2011) 

includes examining and describing the context of the programme under evaluation, conducting a 

needs and goals assessment, determining the objectives of the programme and determining 

whether the proposed objectives will be sufficiently responsive to the identified needs. Put 

differently, it helps in making programme planning decisions.  Input evaluation provides 

information on the resources available for executing a programme and they could be utilized to 

attain a desired goal. Furthermore, it aids in structuring decisions to determine programme designs.  

Jacobs (2008) submitted that input evaluation provides information on resources available and 

how resources may be used to achieve desired ends. Jacobs (2008) further opines that input 

evaluation may entail the assessment of staff, physical facilities, equipment and other resources 

involved in a programme. 

Statement of the Problem 
The researchers through preliminary investigation observed that the graduates of Colleges of 

Education in the study area have difficulty in formulating feeds for animals, raising nursery for 

crops and are ineffective in crop husbandry management. It is disturbing to discover these 

inadequacies among graduates of Agricultural Education programme and the natural question to 

ask is if the programme was properly implemented or if graduates of the programme were properly 

taught with appropriate programme course content or adequate facilities. There is therefore need 

for evaluation of implementation of agricultural education programme in the Colleges of ducation 

under consideration.  

Purpose of Study 
Specifically, the study sought to determine; 

i. Adequacy of available facilities in the Colleges of Education. 

ii. The use of appropriate programme course content as recommended by NCCE. 

 

Research Questions 
i. What are the available facilities in the Colleges of Education? 

ii. What are the appropriate programme course content as recommended by NCCE? 

 

Hypothesis 
i. There is no significant difference in the mean rating of the responses of lecturers and 

laboratory technologists in Colleges of Education on appropriateness of programme 

course content. 

 

Methods 
The study adopted descriptive survey research design. The study was carried out in Taraba and 

Adamawa States of Nigeria. Two research questions and one hypothesis guided the study. The 

population of the study was 53 which consists of 27 lecturers and three laboratory technologists 

from the Department of Agricultural Education, College of Education Zing, Taraba State, Nigeria.  

21 lecturers and two laboratory technologist from Federal College of Education, Yola, Adamawa 
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State, Nigeria. There was no sampling as all the population was used for the study.  The instrument 

used for data collection was a questionnaire for (programme course content) and checklist for the 

facilities.  A 77-item questionnaire titled “Programme Course Contents and Facilities Questionnaire” 

(PCCFQ) was developed from literature and used for data collection. The instrument on 

appropriateness of course content has a 4- point response scale of Highly Appropriate (HA), 

Appropriate (A), Moderately Appropriate, (MA) and Not Appropriate (NA) with corresponding 

value of 4, 3, 2, and 1. For the checklist, the response options are Number Required (NR), and 

Number Available (NA) recommended as minimum standard by NCCE. The item questionnaire 

on appropriateness of course content was subjected to face validity by three experts, two from the 

Department of Agricultural Education, Federal University of Agriculture, Makurdi and one from 

the Agricultural Education Department, Taraba State University. Cronbach Alpha method was 

used to determine the internal consistency of the instrument on (appropriate course content) 

which yielded coefficient of 0.69. One research assistant was involved in the administration of the 

questionnaire to the respondents. 52 copies of the instruments were administered to the 

respondents and 49 retrieved and analyzed using mean and standard deviation to answer the 

research questions. The real limits of numbers were utilized for decision making in answering 

research question one as follows:  Highly Appropriate = 3.50 – 4.00, Appropriate = 2.50 - 3.49, 

Moderately Appropriate = 1.50 - 2.49, Not Appropriate = 1.00 – 1.49.  For the checklist,   In 

deciding on the items for answering research questions  two, simple percentage was used  as 

follows:  00 to 39% = Not available, 40 to 59% =Rarely Available, 60 to 79%= Available,  80% 

and above =Highly Available.  Any item that does not meet the stipulated recommended minimum 

standard set by the NCCE was regarded as (NA) Not Adequate, while items that meet the 

recommended minimum standard were regarded as (A) and Adequate. 

Results 

Research Question One 

What are the available facilities in the Colleges of Education? 

 

Table 1: Availability of Facilities Recommended by NCCE for Implementing Agricultural 

Education Programme in Colleges of Education in Adamawa and Taraba States 

S/

N 

Material Resources Number 

Required 

Number 

Available 

(Frequency) 

Percentage 

% 

Remark 

1 Class room 1 1 100 Highly Available 

2 Laboratory for crop and 

soil 

2 1 50 Rarely Available 

3 Livestock skeletons 10 6 61  Available 

4 Individual students plot 1 1 100 Highly Available 

5 Experimental plot for 

research 

1 1 100 Highly Available 

6 Fish pond 2 1 50 Rarely Available 

7 Facilities for Bee keeping 5 1 20 Not Available 

8 Staff offices 1 1 100 Highly Available 
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9 Departmental library 1 1 100 Highly Available 

10 School farm for arable 

crop 

1 1 100 Highly Available 

11 Functional tractors 1 0 0 Not Available 

12 Disc harrows 1 1 100 Highly Available 

13 Disc plough 1 1 100 Highly Available 

14 Ridger 1 1 100 Highly Available 

15 Incubator and hatchery 3 2 75 Available 

16 Honey extractors 4 1 25 Not Available 

17 Surgical kits 4 1 25 Not Available 

18 Castrators 5 1 20 Not Available 

19 Eggs Candles 4 2 50 Rarely Available 

20 Prismatic Compass 4 2 50 Rarely Available 

21 Ranging poles 8 4 50 Rarely Available 

22 Measuring Chain 

(Gunter’s Surveyor) 

2 1 50 Rarely Available 

23 Theodolite 1 1 100 Highly Available 

24 Water pumping Machine 6 3 50 Rarely available 

25 Seed sowers 5 1 20 Not Available 

26 Plant lifters 5 0 0 Not available 

27 Green house 1 0 0 Not available 

28 Rotary Planters 5 1 20 Not Available 

29 Rain gauge 2 1 50 Moderately 

Available 

30 Maximum and Minimum 

thermometer 

4 2 50 Moderately 

Available 

 

Analysis of data in Table 1 revealed that functional tractors, surgical kits, castrators, plant 

lifters and facilities for bee keeping are rated not available as evidenced in their percentage score 

of 25% and below. Other facilities with percentage score ranging from 50% to 100% were rated 

moderately available, rarely available, and highly available. Hence, majority of the facilities were 

rated moderately available. 

Research Question Two 

What are the appropriate programme course content as recommended by NCCE? 
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Table 2: Mean Ratings and Standard Deviation of Respondents on Appropriateness of 

Programme Course Content for Implementation in Colleges of Education in Adamawa 

and Taraba States (N=49) 

S/N Content Required for Training �� Std Remark 

 YEAR I    

1 Introduction to Vocational and Technical 

Education 

2.75 .83 Appropriate 

2 Introduction to Agriculture  3.04 .85 Appropriate 

3 Agricultural Biology 2.90 .91 Appropriate 

4 Agricultural Mathematics 2.81 .87 Appropriate 

5 Agricultural Physics 2.93 .55 Appropriate 

6 Introduction to Agro-Climatology  3.03 .90 Appropriate 

7 Agricultural Chemistry 2.69 1.01 Appropriate 

8 Practical Agriculture 1 3.58 .82 Highly 

Appropriate 

9 Introduction to Crop Production  3.34 .78 Appropriate 

10 Introduction to Rural Sociology and Extension  3.36 .92 Appropriate 

11 Arable Crop Production  3.09 .80 Appropriate 

12 Introduction to Animal Science 3.07 .69 Appropriate 

13 Youth Organization in Agriculture  2.85 .70 Appropriate 

14 Principles of Agricultural Economics 2.87 .68 Appropriate 

15 Agricultural Methodology  2.72 .66 Appropriate 

16 Introductory Soil Science 2.96 .68 Appropriate 

17 Agric Finance  2.84 .81 Appropriate 

     

 YEAR II    

18 Tree Crop Production 2.97 .75 Appropriate 

19 Poultry Production 2.90 .80 Appropriate 

20 Introductory to Genetics 2.78 .72 Appropriate 

21 Principles of Agricultural Economics 2.73 .71 Appropriate 

22 Farm power and machinery  2.88 .86 Appropriate 

23 Curriculum Development in Agriculture 2.95 .55 Appropriate 

24 Fish Production  3.42 .76 Highly 

Appropriate 

25 Animal Nutrition  3.31 .72 Appropriate 

26 Entrepreneurship in Agric Education  3.21 .81 Appropriate 

27 Entrepreneurship in Vocational and Technical 

Education  

3.15 .84 Appropriate 

28 Research Method in Agricultural Education  3.33 .69 Appropriate 

29 Soil Fertility 3.25 .87 Appropriate 

30 Principles of Crop Protection 2.87 .89 Appropriate 

31 Crop Improvement 2.88 .76 Appropriate 

32 Livestock production (Ruminants/Non Ruminants) 3.00 .85 Appropriate 

33 Principles of Farm Management 2.94 .70 Appropriate 
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34 Practical Agriculture IV/Field Trip  2.96 .80 Appropriate 

35 Land Survey and Farm State Planning 3.03 .61 Appropriate 

36 SIWES 3.08 .97 Appropriate 

 YEAR III    

37 Seminar in Agricultural Education 2.65 .91 Appropriate 

38 Environmental Education in Agriculture  3.50 .85 Highly 

Appropriate 

39 Animal Health  3.23 .72 Appropriate 

40 Food Product Technology  3.44 .98 Appropriate 

41 Basic Agricultural Water Engineering  3.62 .61 Highly 

Appropriate 

42 Horticulture  3.66 .68 Highly 

Appropriate 

43 Agricultural Development and Policy 3.63 .66 Highly 

Appropriate 

44 Bee keeping/Snail/Cane Rat Farming 3.67 .62 Highly 

Appropriate 

45 Animal Breeding 3.80 .69 Highly 

Appropriate 

46 Agric Marketing and Cooperative  3.50 .54 Highly 

Appropriate 

47 Project/Teaching Practice 3.60 .57 Highly 

Appropriate 

N= number of respondents, ��= mean of respondents Std = Standard deviation of respondents 

 

Analysis of results in Table 2 revealed that mean rating of programme course content as 

rated by respondents ranges from 2.73 to 3.62 which indicates that all the 47 items are either 

appropriate or Highly appropriate for running the programme in colleges of education. The 47 

programme course contents were all rated appropriate. 

 

Hypothesis 

There is no significant difference in the mean rating of the responses of lecturers and laboratory 

technologists in Colleges of Education on appropriateness of programme course content. 
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Table 3: t-test Analysis of Mean Ratings of Responses of Lecturers and Laboratory 

Technologists on Appropriateness of Programme Course Content used in Colleges of 

Education in Adamawa and Taraba States 

Status N Mean Std.   Df Sig. Alpha Value Remark 

Lecturers 48 2.865 .601  

 

 

 

 

52 

 

 

 

 

.285 

 

 

 

 

.05 

 

 

 

 

NS 

Lab Technologist 5 2.173 .775  
    

N= Number of respondents, Std = Standard deviation, df = degree of freedom, Sig. = p-value;   

p > 0.05, NS = Not significant. 

Analysis of the results in Table 3 above shows a p-value of .285 which is greater than the 

alpha value of .05. This indicates that there was no statistical significant difference between the 

mean ratings of the responses of Lecturers and Laboratory Technologists on appropriateness of 

programme course content used for training NCE students in colleges of education in the study 

area. Therefore, the hypothesis of no significant difference for the two groups of respondents 

(Lecturers and Laboratory Technologists) on appropriateness of programme course content was 

accepted. This further showed that significance difference does not exist in the responses of 

lecturers and laboratory technologists. 

Discussion of Findings 
The findings of the study in Table 1 revealed the 30 facilities recommended as minimum standard 

for the implementation of Vocational agricultural education programme in Colleges of Education 

in Adamawa and Taraba State, only two items (plant lifters and green house) were Not available.  

Among the available ones, facilities such as such Class room, Livestock skeletons, Individual 

students plot, Experimental plot for research, Staff offices, Departmental Library, School Farm 

for arable crop, Functional tractors, Disc harrows, Disc plough, Ridger, and Theodolite were 

highly available. Meanwhile, Laboratory for crop and soil, Fish pond, Eggs Candles, Prismatic 

Compass, Ranging poles, Measuring Chain (Gunter’s Surveyor), Water pumping Machine and Rain 

gauge were moderately available while Facilities for Bee keeping, Incubator and hatchery, surgical 

kits, Seed Sowers and Rotary planters were rarely available. The finding of this study was in 

conformity with the findings of Lamidi (2016) that material resources recommended as minimum 

standard by the NCCE for implementation of Agricultural Education programme of Colleges of 

Education were averagely available in Federal Capital Territory. However, Arokwu as cited in 

Nwafor and Eze, (2012) found out that instructional materials such as textbooks were available in 

schools. This finding contradicts the findings of Osarenren–Osaghae and Irabor (2012) who found 

out that the human and material resources on ground for the teaching and learning of skill-based 

courses in the Nigerian public universities did not match the minimum standard requirement 

recommended by the National Universities Commission. Finding from Table 1 was in line with 

study by Okafor (2011) that availability and adequacy of material resources in a higher institution 
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is one of the determinants of the quality of training to be provided by the institution and the level 

and quality of skills to be acquired by trainee. 

The findings from research question two on Table 2 revealed that all the forty seven (47) 

items contents were perceived as appropriate for implementing programme course content in 

Colleges of Education in Adamawa and Taraba State. Out of the forty seven contents, Practical 

Agriculture 1, Fish Production, Environmental Education in Agriculture, Basic Agricultural Water 

Engineering, Horticulture, Agricultural Development and Policy, Bee keeping/Snail/Cane Rat 

Farming, Animal Breeding, Agric Marketing and Cooperative and Project/Teaching Practice were 

perceived as highly appropriate programme course contents.  The findings from Table 2 was in 

agreement with findings from hypothesis tested on Table 3 which revealed that there was no 

statistical significant difference between the mean ratings of the responses of Lecturers and 

Laboratory Technologists on appropriateness of programme course contents. These findings was 

in line with the work of Akanmu, Adejare and Johnson (2016). They found out that 86% of the 

teachers perceived that the Agricultural Science curriculum content were suitable for student’s 

performance. Similarly, Asogwa, (2017) found that teachers of Agriculture perceived all the six 

contents of medicinal crops for integration into the curriculum of Agriculture in junior secondary 

schools as highly relevant. The findings of this study is also in accordance with the National 

Commission for Colleges of Education (NCCE, 2012) which specified subject matter contents 

such as Introduction to Vocational and Technical Education, Introduction to Agriculture, 

Agricultural Biology, Agricultural Mathematics, Agricultural Physics,  Introduction to Agro-

Climatology, Agricultural Chemistry, Practical Agriculture 1, Tree Crop Production, Poultry 

Production, Introduction to Genetics, Principles of Agricultural Economics, Farm power and 

machinery, Curriculum Development in Agriculture, Fish Production, Animal Nutrition, Seminar 

in Agricultural Education, Environmental Education in Agriculture, Animal Health  among others 

as basic requirements for effective and efficient preparation of Vocational Agricultural Education 

Students at all levels of Education in the country.  

Conclusion 
Effective implementation of agricultural education programme in Colleges of Education in the 

study area is based on the successful implementation of programme course content and 

availability/adequacy of facilities. Findings from the study revealed that all the programme course 

content were rated appropriate by respondents for agricultural education programme. Facilities 

available were moderately adequate for the programme. Some of the facilities were not available 

for use and implementation of the programme and this translates to dearth of competence on the 

part of trainee, hence, the need for effective implementation of the programme. Thus, the study 

has shown that the programme is far from being adequately implemented as recommended by 

NCCE. 

Recommendations 
Based on the findings, the following recommendations were made. 

i. Facilities that were rated rarely or moderately available should be given attention 

in terms of purchase and use. Facilities rated inadequate (not available) should be 

promptly provided by stakeholders in the various colleges of education in the 

study area. 
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ii. The National Commission for Colleges of Education (NCCE) should reshuffle 

the programme course contents such that Psycho-productive skill course 

dominates the curriculum of the programme to further enhance their 

appropriateness. 
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