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PREAMBLE

It is with great joy and utmost gratitude to God Almighty that I stand before this audience this day to
deliver the 110" Inaugural lecture of this great University. I give all the glory, majesty and the
adoration for this wonderful privilege. May His name be praised for evermore.

I thank the Vice Chancellor Professor O.B. Kehinde of this great citadel of learning, Federal
University of Agriculture Abeokuta, for the special privilege given to me to deliver my Inaugural

lecture.

An Inaugural lecture presents a significant milestone academics career celebrating an academic
promotion to the rank of Professor. This is an opportunity for me to inform colleagues in the university
and general the public about my contributions to teaching, research and community services

/extension services in the past 27 years in the Federal University of Agricultural Abeokuta.

This Inaugural lecture is the 110" in this University, the 13" from the College of Agricultural
Management and Rural Development (COLAMRUD), the 4" from the Department of Agriculture
Extension and Rural Development, It is, however, the 1% in the area of Measurement and Scaling in

Agricultural Extension and Rural Development (AERD).

Earlier inaugural lectures from COLAMRUD and AERD that I would want to place on record are
those by Professor Akinwunmi Moses Omotayo in 2010 titled ‘The Nigerian Farmer and The Elusive
Crown; Professor Bolanle Idowu Akeredolu-Ale in 2012 titled ‘Queens English and the March of
History: Reflections on the Nigerian Case’; Professor Michael Tunde Ajayi in 2013 titled ‘Human
Resource Management in Agriculture: A Neglected Component of Agricultural Development;
Professor Carolyn Afolake Afolami in 2014 titled ‘Multi -Dimensional Poverty Alleviation in Nigeria
and National Development: The Inseparable Siamese Twins’; Professor Kola Adebayo in 2016 titled
‘Mercenaries and Merchants: The Dialectics of Rural Development in Nigeria’; Professor Samson
Apantaku in 2018 titled ‘The Downplayed Majority in AgRes Extension: Imperatives for Enhanced
Productivity’; Professor Adewale Dipeolu in 2021 titled ‘Food Demand Decisions: Not Only the
Numeric but the Characteristics’; Professor Comfort Onifade in 2023 titled ‘Contemporary Socio-
Political Issues, National Development and Sustainability’; Professor Elizabeth O. Oluwalana in 2024
titled ‘Value-Addition to Agricultural and Forest Resources: Means for Herbal Therapy and
Entrepreneurial Skills Development’; Professor Helen A. Bodunde also in 2024 titled ‘Eliminating
the Avoidable Gulf between Knowledge and Development’; Professor Luke Okojie in 2025 titled
‘Agriculture and Inclusive Green Growth Strategy in a Distressed Economy: A Giant Leap For
Sustainable Development’ and Professor Dorcas Adetokunbo Adegbite also in 2025 titled ‘Financing
the Cooperatives: Payment Culture for Sustainable Agricultural Development. Today's Inaugural
Lecture is titled ‘Measurement and Scaling: Bedrock of Robust Agricultural Extension Research

Analysis.
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1.0 INTRODUCTION
Mr. Vice Chancellor, Sir, I will like to start this lecture with an overview of important concepts in

the field of Agricultural Science.

1.1 An Overview of Agricultural Science

Agriculture covers all human activities in the production of raw food and fiber commodities. It
includes related activities such as planting, harvesting, processing, transportation, storage, packaging
and marketing. It also includes a wide range of activities many of which do not occur on the farm,

and are not managed by farmers.

There has always been the need to develop agriculture in Nigeria as attested to by the increasing food
demand and the upturn in agricultural research funds. However, Agriculture in Nigeria is dominated
by small-scale, rural-based, non-literate farmers who manage their land, labour, capital, crop,
livestock and other resources based on their indigenous knowledge systems (IKS). Promoting
agricultural development, however, requires exposing the farming population to improved techniques
and information derived from agricultural research. A way of achieving this is through Agricultural

Extension.

1.2 Meaning and Scope of Agricultural Extension

Agricultural Extension is a method of education that seeks to share knowledge and technology with
farmers, with the purpose of impacting novel information and technology that can enhance
agricultural productivity, profitability and sustainability (FAO, 2019; Adesiji, 2023). Agricultural
Extension Education has been described as an informal out-of-school system of education designed
to help rural people to improve their standard of living by their own efforts, through making wise use
of the natural resources at their disposal for the benefit of the individual, family, community and
nation as a whole (Maunder, 1973). As a science of change in traditional agricultural practices,
Agricultural Extension is defined as a system which assists rural people through educational
procedures in improving and lifting the economic and social standards of rural life. As an educational
process, it assists farmers to acquire the necessary knowledge, attitude and skills to utilise effectively,
information related to agriculture (Willams, 1978). It employs teaching and learning principles that
affect changes in the farmers, Agricultural Extension activities are generally carried out in an
atmosphere of mutual trust and respect between the Agricultural Extension agents and their clientele

(farmers). It concerns three basic educational tasks:
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I. Dissemination and practice of useful information related to agriculture;
ii. Practical application of such knowledge to help farmers analyse their problems and bring
improvement in a systematic way through carefully planned and organised programmes; and

iii. Assisting farmers in using the technical knowledge gained to better solve their own problems

1.2.1 Areas of Specialisation in Agricultural Extension

Agricultural Extension has the following areas of specialisation:

Agricultural Communication, Extension Teaching /Learning Processes, Community Development,
Rural Sociology, Agricultural Extension Organisation Management and Supervision, Technological
Changes and Innovation, Programme Planning, Monitoring and Evaluation, Gender Studies in
Development Programmes, Measurement and Scaling Techniques, and Statistical Methods in

Agricultural Extension.

The major aims of Agricultural Extension Education are to get the farmers into a frame of mind and
attitude conducive to acceptance of technological change; the dissemination of research results to the
farmers, and feedback of the farmers’ problems to research organisations; and helping farmers gain
managerial skill to operate in a commercial economy by providing training and guidance for decision-

making.

According to Willams (1984), agricultural extension services are effective when the following basic
principles are put into action, notably, Extension should start where the people are. This implies that
it must begin with their existing level and move to higher levels. Because extension is educational in
function through assisting people to make their own decisions among various alternatives put before
them, it should teach people to determine their own problems, and help them find desirable solutions.
It should be based on the needs and interest of the people, and work with all members of the family
(men women, young old, rich and poor). Extension should use a variety of teaching methods in
training the rural people (demonstration lecture, group discussion) and provide maximum opportunity
for the people to work on programmes that have been determined by them. It should appraise,
periodically, its work in the light of existing and changing conditions, and needs to work with well-

trained people who can sell its programmes to its clientele making credibility essential.

Moreover, extension should be based on facts and knowledge. This is done by its working in close
collaboration with researchers and the farmers. Agricultural Extension promotes the use and
development of volunteer leaders. Most importantly, Extension workers must gain the confidence of

their audience. This is so because farmers are said to be fatalistic and conservative in their attitude.

Mr. Vice Chancellor, Sir, Agricultural Extension, also known as agricultural advisory services plays

a crucial role in boosting agricultural productivity, increasing food security, improving rural
3
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livelihoods and promoting agriculture as an engine of pro-poor economic growth. The basic
philosophy is to assist farmers to help, first, themselves in the identification of, and finding solution
to the problems on their farms and homes. The principles of agricultural extension involve the factors

that guide the activities of agricultural extension and how decisions are taken.

The purpose of my inaugural lecture is to let this audience know the importance of social statistical
principles and measurement and scaling in agricultural extension. The result of scientific observation
is usually a collection of measurements, and in agricultural extension research, making observation
is very important. When agricultural extension researchers complete the task of data collection and
collation, the next step is to decide on what to do with the mass of data collected. Data processing
and analysis become inevitable in order to interpret the data collected. In carrying out the data
analysis, the researcher must apply one kind of statistical procedure or the other for the results or
findings of the study to emerge and to be reported to colleagues and funding agencies. This has to be
done through measurement and scaling which involves measuring some variables and using some
statistics (Adegoke, 2016).

1.3  Measurement and Scaling

Measurement and scaling are fundamental components of the research process which ensure
reliability, validity and comparability of data. Measurement has been described as the assignment of
number to an object or an event according to a set of rules. We carry out measurement in order to
determine the level of comparisons that can be made about the objects that have been assigned
numerals. This involves collecting data on variables relevant to the research objectives in Agricultural
Extension. This might include measuring farmer’s knowledge, attitude of farmer towards adoption of
a new crop variety (e.g. an improved maize variety), adoption rates of new technologies, changes in
production of economic outcomes and choosing the right level of measurement (nominal, ordinal,
interval and ratio) which are essentials for appropriate statistical analysis. Scaling assigns numerical
values to objects and concepts to represent their characteristics in agricultural extension research.
This can be used to create scales for assessing attitudes, aspirations, interest, feelings, perceptions,
and knowledge. For example, a scale could be developed to measure farmer’s attitude towards the

adoption of a new crop variety.

1.3.1 Levels of measurement

There are four levels of measurement: nominal, ordinal, interval, and ratio.

1.3.1.1 The nominal level
Nominal is the simplest and is used in numerically naming or identifying objects or events with

number. For example, classifying farmers by gender - male and female can be identified with numbers

4
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1 and 2, respectively. The numbers are assigned arbitrarily since the numerals do not have any
mathematical meaning. Other parameters could be classifying farm location which could be Hilly (1)
or Flat (2); Farm size, either large (1) or small size (2); classifying individuals by religion as Christians
(1), Muslims (2), Traditionalists (3). The numbers have no magnitude since any of the categories can
assume any of the numbers. The numbering is strictly arbitrary and is used mainly for the purpose of
identification. The change in quantity when dealing with arbitrary scales indicate no arithmetical
relationship between the different categories or groups. Nominal scale is used for categorical or

discrete variables with no order of magnitude.

1.3.1.2 Ordinal level

Ordinal is the second level of measurement and it goes one step further than the nominal level. The
term ordinal means to order when events/objects are numerically assigned number in order to show
some magnitude but the difference in magnitude cannot be ascertained. For example, Postgraduate
students in ARD 807 and ARD 803 (Advanced Social Statistics, and Measurement and Scaling
Techniques respectively) can be graded in an examination as follows A B C D E F. The best
performance is A and the worst is F. Let us assume that in this examination, the maximum score is
100 and that, to fall into any of the above categories one needs to have any of the following scores:

A=70 and above 1

B= 60-69 2nd
C=50-59 3rd
D= 45-49 4th
E=40-44 5th
F= less than 40 6

The above ranges of scores reveal, the differences between the characteristics of ordinal scales.
However, we cannot strictly use the arithmetical concepts such as addition, subtraction, multiplication
and division when operating at this level of measurement and is used for discrete or non-continuous

measures that have a ranking order.

1.3.1.3 Interval level

In interval level of measurement, one can meaningfully talk about the magnitude of difference
amongst categories along the scale if number can be assigned in such a way that equal increments in
the property are being measured. For example, if an Extension Agent gives a test and grades it on a
maximum of 100 and four farmers score 80, 60, 40 and 20, it can be said that the farmer with 80 is
better than the one with 60 by 20 points. Similarly, the farmer with 60 is better than farmer who scores
40 by 20 points. What we are doing here is to make meaningful statement about the magnitude of the

difference between the four farmers on the scale of measurement (0-100). The magnitude of

5
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difference, however, is relative because there is no true or absolute zero, of the four farmers. We
cannot say that the farmers who scored 80 is twice better than the one who scored 40. To say this, it
means there must be an absolute zero. For example, the test was on knowledge of farmer in maize
agronomic practices, we cannot say that the farmers with zero (0) do not know maize agronomic
practices at all. The extension agents testing may have excluded area where the farmers would have
scored some points because of lack of absolute zero, no meaningful multiplication or ratio
comparisons can be made with such scores. Interval level of measurement is used when dealing with

continuous measures that have equal units but not absolute zero of measurement.

1.3.1.4 Ratio level
The ratio level is identical to the interval scale, except that, it has two added advantages.
There is a true zero. For example, the zero point in centimeter scale indicates a complete absence of
height or length. When we assign numbers to events or objects that can be measured on a scale with
the true zero points as the centimeter scale, the assigned numbers have true arithmetical meaning
because we can add, subtract, multiply and divide them. In other words, we can make meaningful
multiplicative and ratio comparisons of these numbers. For example,

3cm + 3cm = 6cm

6cm - 3cm = 3cm

3cm x 3cm =9cm

3cm + 3cm = lcm
If an extension agent obtained actual age of four farmers in years 80, 60, 40 and 30. We can say that
the farmer with 80 years is twice older than farmer with 40 years. Similarly, the farmer with 60 years
is twice older than the farmer whose age is 30 years. This is so because of the presence of absolute

zero. This scale is used when we are dealing with continuous measures.

1.4  Operationalisation of Variables
This is the process of detailed measurement of variable showing the indicators and the rating of these
indicators. Indicators are the different dimensions by which a variable can be split giving the same
view of idea represented by the variable. These indicators are rated by assigning values to it..
Operationalisation of variable is important as it helps to determine the amount and the depth of data
collected. It also determines the type of statistical tools that are appropriate for the analysis of the
collected data. Thus, it makes report writing easy and straight forward because the data are made self-
explanatory. In operationalising the variable, the dependent variable could be identified from the title.
This isolation is important as it constitutes a significant contribution to the body of knowledge.
Examples of dependent variables commonly used in agricultural extension research are:

1. Job satisfaction of an employee

2. Impact of an intervention programme

6
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Effectiveness of a method/ technique

Income generation of rural women

Indigenous knowledge system of controlling a pest/ disease of a crop
Empowerment of group of crop farmers

Training needs of cocoa farmer

Attitude of farmers towards use of pesticide

© o N o Ok~

Participation of farmer in community development activities

10. Utilisation of family planning methods among rural women.

Dependent variable is not superficially measured/operationalised to ensure its appropriateness for
analysis against the independent variables at various levels of measurement. The dependent variable
is broken down into several dimensions called indicators which are measured to generate data on the
variable. In a situation where the indicators cannot be measured using a single scale format, different
format could be used but ensuring that they are all on the same level of measurement preferably
interval level, which will serve as a basis for pooling the scores of the indicators together. Indicators
can be developed for a concept or a variable personally or according to those developed in past
researches. This adaptation of operationalised indicators underscores the replicability in research.

However, items are made relevant and familiar within the setting in which they are to be used.

1.4.1 Operationalisation /Measurement of participation of farmers in community development
activities

This could be operationalised in terms of, Always participates =3, Occasionally participates= 2, Do
not participate= 1. If the indicators of participation is ten, a farmer can have a maximum score of 30
and a minimum score of 10.The level of participation of these items can be categorised on the basis
of score obtained as high-level participation (24-30), medium- level participation (17-23), and low-
level participation (10-16).

Another example is that of Job characteristics as a variable with indicators such as: Job satisfaction,
Job performance, and Job- related problems. Specific activities under each of the indicators are listed

into the ratings scale. Scores on all these items are pooled to serve as the job characteristics score.

1.4.2 Operationalisation /Measurement of social participation
Social participation as a variable has the following indicators:
Membership of Organisation, Type of Organisation, Attendance at meeting, Frequency of Attendance,

Financial status and Position in Organisation.
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To operationalise social participation, questions can be raised on each of the above indicators.

However, scores are assigned to the responses and later summed in order to generate a single

coefficient/ score for social participation.

a. Membership of Organisation: For each organization, the response is 1 point so that if a farmer

belongs to 5 different organisations, the score will be 5 points.

b. Type of Organisation will be operationalised as: Relevant Organisation = 2 points. while Non-

relevant Organisation. = 1 point

c. Attendance at meetings: will be binary variable (Attended = 1 point, Does not attend = 0
point). Frequency of Attendance: Regularly = 3 points, Often = 2 points, Rarely = 1 point.
d. Financial Status: Payment of Dues Regularly = 3 points, Rarely = 2 points, Does not = 1.

e. Position in Organisation: Executives = 3points, Committee Members = 2 points, Ordinary

Member = 1 point.

A composite social participation score is calculated by summing standardised item scores.

1.4.3 Operationalisation /Measurement of knowledge level

Based on research conducted in conjunction with others in Abiona, et. al (2011) on integrated fish

farming activities, knowledge level of fish farmers can be measured by using a combination of 17

adoptable technologies indicators such as:

.

ii.
iii.
iv.
V.
Vi.
Vii.
viil.

XI.
Xii.
Xiii.
Xiv.
XV.
XVi.
XVil.

Pond site selection

Pond construction

Application of lime

Fertiliser application

Fish pond netting to control predator

Fish feed formulation (know how to compound feed)
Test and control acidity of pond water

Test and control of water fertility

Test and control of oxygen level in water

Artificial production of fry/fingerlings

Production of maggots from livestock wastes to feed fish
Harvesting of insects to feed fish

Use of pond site for cultivation of crops

Use of pond water to irrigate crop farm

Production of fish meal from fish waste

Processing poultry droppings into manure for fish pond fertilisation
Fish feed production and pelleting
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To assess knowledge level of farmers, four-point rating scale with the ability to handle activities
on the farm can be adopted

Very Well (VW) = 4 points

Fairly Well (FW) = 3 points

Have an Idea (HI) = 2 points

No Idea at all (NT) =1 point

The knowledge score of the farmers, can be categorised as High knowledge 52-68; Moderate
knowledge 35- 51; Low knowledge 17-34.

1.4.4 Operationalisation /Measurement of nature and form of extension services

Nature and form of extension services can be measured or operationalized as:

1. Access to extension services was operationalised at nominal level and farmers could be asked to

answer yes or no. Yes, =2 and no =1

ii. Frequency of visit/contact with extension service can be measured/operationalised at interval

level with a five point rating scale of daily = 5, weekly = 4, fortnightly = 3, monthly = 2 and

occasionally =1

iii. Availability of improved innovation can be measured at nominal level with Yes or No answer,
Yes=2,No=1

iv Extent of availability of improved innovation can be measured at interval level with 3- point rating

scale of Always Available = 3, Rarely Available = 2, Not Available = 1

However, scores can be assigned to the responses and later summed in order to generate a single

coefficient/score or composite index for nature and form of extension services available.

1.5 Some commonly used statistical tools in Agricultural Extension Research Analysis

Agricultural extension requires some basic statistics needed for analysis of data that are collected in
the field. That is, the ordering, analysis, evaluation and interpretation of these data require some
understanding of statistical concepts. Adopting an appropriate statistical tool of analysis is very
critical to the results and outcomes of studies in agricultural extension methods. Each objective is
related to the research questions and each hypothesis must equally be related to the objectives of the
study. Each hypothesis has its own tools of analysis and testing the relationship between the variables.
In arriving at a tool for testing the hypothesis, both the literature and level of measurement of the

variable should guide us in the statistical tools of analysis.

Mr. Vice Chancellor Sir, the focus here is not to provide a full list of analytical tools in Agricultural

Extension or Social, Economic and Environmental Sciences but to intimate the audience with the
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ranges of tools and area of relevance and applications for in-depth statistical procedure, interpretation

and diagnosis test/analysis. Some of the commonly used statistical tools include:

1.5.1 The chi-square (x?)

The chi-square statistics is used to test hypothesis when the data are discrete and are frequency counts
rather than scaled value. When the variables are measured at nominal level of measurement, there are
three common users of the chi-square. These are:

Testing the significance of the relationship between observed frequencies and expected or theoretical
frequencies (Goodness of fit).

Testing the independence between two variables for a single sample (test of independence)

Testing the significant relationship between independent samples.

The formula for this test is given as equation 1

0:—FE;)?
x2 =y (Eq1)

where

x? is the chi-square statistic,

0; is the observed frequency for each category that is the observed value, or the actual value that you
have collected from your data.

E; is the expected frequency for each category. The expected value, which is the value you would

expect to see based on a null hypothesis.

Y is the summation symbol, indicating that you must add up the values for each category.

Chi-square test for independence can be used if

The sampling method is simple random sampling;

Each population is at least ten times as large as its respective sample;
The variables under study are each categorical. and

Display sample data in a contingency table showing the expected frequency and count for each.

1.5.2  Correlation

Correlation is the investigation of the relationship between two or more variables for the same
individuals, groups and two or more sets of data. When the interested is in the investigation of the
relationship between two variables, the coefficient used to describe the extent of the relationship is

called simple correlation coefficient.

The two common measures of correlation are: Pearson Product Moment Correlation and Spearman
Rank correlation.
10
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1.5.2.1 Pearson Product Moment Correlation (PPMC): The Pearson correlation coefficient indicates

the strength of a linear relationship between two variables. It is also an index of the extent of the

relationship between two variables or sets of data. If data of two variables or sets of data are measured

at interval or ratio levels, the coefficient has the symbol r and is called Pearson Product Moment

Correlation. If the two variables are identified as X and Y, the correlation coefficient shows the degree

of the co-variation that exists between them, it can be shown and proved mathematically that if the

data of X and Y are manipulated, the sum of the cross products of both (3. XY) increases when the

variables are compared in the order of magnitude. Three types of relationships are possible with

regard to correlation. These are

i

il

i Positive correlation +1
i1 Negative correlation -1

1i1 Zero correlation 0

Positive Correlation occurs when both variables move in the same direction, as one increases,
the other also increases; as one decreases, the other decreases.

Examples of such are in:

Height and Weight: Taller people generally weigh more.

Study Time and Test Scores: More study time often leads to higher test scores.

In the case of Negative Correlation, the variables move in opposite directions as one increases,
the other decreases.
Examples are shown in
a. Exercise Time and Body Fat Percentage: More time spent exercising often results in
lower body fat.
b. Speed and Travel Time: The faster you drive, the less time it takes to reach your
destination.
The third type of correlation, Zero Correlation which shows no relationship between the
variables
Changes in one variable do not predict changes in the other.
a. Examples of such are in Shoe Size and Exam Scores: These are unrelated variables.
b Favourite Color and Income Level: There is no meaningful relationship here.

The Pearson correlation coefficient formula is then given in Equations 2 and 3

cov(X,Y)

Pxy = "xgv (Eq2)

where

e COV is the covariance

e 0% isthe standard deviation of X
o oV is the standard deviation of Y.

11
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The formula for cov(X,Y) can be expressed in terms of mean and expectation. Since cov(X,Y) =
e[(X — px) (Y — uy)] the formula for p, ycan also be written as

E[(X—py) (Y= py)
Pxy = ( a)if)ay 2 - ---Eq3

where
e % and oY are defined as above
o Uy is the mean of X

* Uy isthe mean of Y

e € is the expectation

1.5.2.2 Spearman Rank correlation coefficient or Rank order correlation (rho)
The rank order correlation which has the symbol 7/o0 is a statistical tool used to test the relationship
between two sets of ranks for the same subject. This is a non-parametric measure of statistical
dependence between two variables that are measured at ordinal level of measurement. It is calculated
using the formula given in Equation 4

p=1- 6 d” - Eq 4

nn?-1)

where d; is the difference between the ranks of two variables for each observation, and
n is the total number of observations. This formula is used to measure the strength and direction of

the monotonic relationship between two ranked variables.

Formula breakdown

(rho) is the Spearman rank correlation coefficient, which ranges from -1 to +1.

d;: is the difference between the ranks of the two variables for each pair of observations (d; =
rankl — rank?2)

¥ d?is the sum of the squared differences between the ranks.

72: is the number of paired observations

The value of p (rho) or p ranges from -1 (where there is a perfect inverse agreement between the two
sets of ranks) with 0 (where the sets of ranks are arranged at random to each other) to +1 (where the
two set of ranks are in perfect agreement in the same direction)

Simple, Partial, and Multiple Correlation

i. Simple Correlation
Involves two variables only.
Example: Income versus Education level.
ii. Partial Correlation
Examines the relationship between two variables while controlling the effect of a third.
12
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Example: Relationship between exercise and weight loss, controlling for calorie intake.
iii. Multiple Correlation

Studies the relationship between one variable and two or more other variables.

Example: Predicting academic success based on study time, attendance, and sleep hours.

1.5.3 t-test
A t-test is a statistical method used to determine whether there is a significant difference between the
means of two groups. It helps test hypotheses when the sample size is small and the population

standard deviation is unknown.

It is calculated using the formula given in Equation 5

_ 5D
t=— D) Eq 5

niy nz

where

X4 is the sample mean,

X, is the population mean,

S is the sample standard deviation, and
72 is the sample size

1.5.3.1 Purpose of T-test
Compares means between two groups

Determines if differences are statistically significant (i.e., not due to random chance)

1.5.3.2 Assumptions of T-test

1. Data are continuous (interval or ratio scale)
2. Data are approximately normally distributed
3. Observations are independent
4

Groups have similar variances (especially in independent samples t-test)

1.5.4 Z-test
Z-test is a statistical test used to determine whether there is a significant difference between sample
and population means, or between two samples’ means, when the population standard deviation is

known and the sample size is large (typically n > 30). It is calculated using the formula given in

Equation 6.

Z — (x_L_Au') o Eq 6
o
(/=)

X; is the sample mean,
U is the population mean,
W is the population standard deviation, and
n is the sample size
13
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1.5.4.1 Purpose of the Z-test
To test hypotheses about population means or proportions,
Commonly used in large samples,

Assumes normal distribution (or applies Central Limit Theorem for large samples)

1.5.4.2 Assumptions of the Z-test

1. Sample size is large (usually n > 30)

2. Data are normally distributed or approximately normal
3. The population standard deviation (c) is known
4

Data are independent and randomly selected

1.5.5 Regression as a tool for determinants, analysis, and predictions

Regression is a powerful analytical and predictive tool. It identifies determinants of key outcomes,
provides quantitative insights into relationships, and enables predictions that guide decision-making.
Its versatility makes it central to empirical research, business intelligence, and data-driven policy
development. Regression analysis is a fundamental statistical tool used to model, understand
relationships between variables, identify determinants, and make predictions. It is widely applied
across economics, business, health sciences, social sciences, and engineering.

Regression is a method for modeling the relationship between a dependent (outcome) variable and
one or more independent (explanatory) variables.

Mathematically, it often takes the form:

Yi=Bo+ BiXi+ PaXo+ ... + PiXk t+ &

Yi = dependent variable

Xi, X2, ..., Xk = independent variables (determinants)

Bo, B2, ..., Pk = coefficients (effects of each determinant)

&i = error term (unexplained variation)

Regression is used for determinants, analysis, and prediction. It helps identify key determinants or

factors that influence an outcome.

Example: In studying factors affecting income:

Y {Income} = Po + B1{Education}) + B> {Experience}) + B3 {Gender}) + &;

Uses:

Understanding what drives economic growth, demand, productivity, or health outcomes.

Policy formulation (e.g., identifying determinants of poverty or unemployment).

Regression provides a framework for quantitative analysis, strength of relationships and how strongly

each independent variable affects the dependent one.
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Direction of effect: Whether the relationship is positive or negative.

Statistical significance: Whether observed effects are likely real or due to random chance.

Goodness of fit (R?): How well the model explains variability in the dependent variable.

Example:

A regression might show that 80% of the variation in sales of maize can be explained by advertising
and price changes a valuable insight for marketing analysis.

Once relationships are established, regression can predict future outcomes, such as future sales of
maize based on marketing spending or expenditure, forecasting Gross Domestic Product GDP growth
using investment, consumption, and export data and estimating housing prices from location, size,

and amenities.

1.5.6 Analysis of Variance (ANOVA)

Analysis of Variance (ANOVA) tests the significance, groups’ differences between two or more means
as it analyses variation between and within each group. This is used when the variables are measured
at the interval or ratio level. An example is in a test of academic performance of farmers® children
from low, medium and high do farmer’s children from low, medium and high socio-economic status
background have different scores in academic performance.

Analysis of variance is of two major types depending on the number of independent variables used
if only one independent variable is considered. For example to compare the yield potentials of three
or more varieties of cassava crop. Known as one-way analysis of variance but when two or more

independent variables are considered, it is known as factor analysis of variance.

One-Way ANOVA Summary Table

Source of Degrees of
Variation Sum of Squares Freedom Ih":qe;n Squares F
ithi s e df, =k—1 Msw = 22W MSB
Within S5W = ZZ(J«:—XJ)? w Tdf. F=——
i=1j=1 w MSW
L3
=2 S5B
Between SSB = Z@; —X) df, =n—k MSEB = ar.
F=1 b
n
Total 55T=E(I'J—}?)2 df,=n—1
J=1
Alternatively,
MST
F T ——
MSE
SST
MST =—
p—-1
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_ SSE
MSE ==
SSE=Y (n-1)

where
F = ANOVA Coefficient
MSB = Mean sum of squares between the groups
MSW = Mean sum of squares within the groups
MSE = Mean sum of squares due to error
SST = total Sum of squares
p = Total number of populations
n = The total number of samples in a population
SSW = Sum of squares within the groups
SSB = Sum of squares between the groups
SSE = Sum of squares due to error
s = Standard deviation of the samples

N = Total number of observations

1.5.7 Mann-Whitney U-test

The Mann-Whitney U-test also called Wilcoxon rank-sum test is a non-parametric test used to
compare two independent groups when one does not want to assume normality of the data (unlike a
t-test).

It answers the question: Is there a difference in the distribution (or median) of values between two

independent groups? see equations 7 and 8
n1(mi+1) R

Uy=mm+———— R --Eq7
and
(2+1)
U2=U1U2+%_R2 Eq 38

where
Ry = sum of ranks for Sample 1
R, = sum of ranks for Sample 2
The smaller of U; and U, is used as the test statistic U.

Mann-Whitney U-test is used when:
There are two independent groups, such as males versus females, treatment versus control.

And the outcome variable is at least ordinal (ranked) or continuous.
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Data may not be normally distributed (so t-test assumptions fail).

Example: Comparing test scores between two classes when scores are skewed.

Mann-Whitney U-test works in:
Combining all the data from both groups.
Ranking the data from smallest to largest (ignoring group labels).
Adding up the ranks for each group.
Computing the U-statistic:
It is interpreted
If p <0.05 — Significant difference between groups.
If p>0.05 — No significant difference.

1.5.8 Kruskal-Wallis test

The Kruskal-Wallis test is the non-parametric counterpart of one-way ANOVA, used to test whether
3 or more independent groups differ significantly, by comparing ranked values instead of raw data. It
is an extension of the Mann-Whitney U-test, which compares only 2 groups.

Groups are independent

Dependent variable is at least ordinal or continuous

RZ
=— (N+1) zK —3(N +1) Eq 9

where
H = Kruskal-Wallis test statistic
K = number of groups
u; = number of observations in group iii
N = ¥ ¥ u; = total number of observations across all groups
R; = sum of ranks for group iii

Kruskal-Wallis is used when three of more groups are compared

(e.g., low-dose, medium-dose, high-dose drug groups).

Kruskal-Wallis works in combining all observations from all groups, ranking the values from lowest
to highest (ties get average ranks), calculating the sum of ranks for each group, and computing the
Kruskal-Wallis statistic.

159 Z-Score

A Z-score shows the position of a value within a data set relative to the mean. It helps determine
whether a value is above or below or close to the mean/average. This is to allow for comparability of
different distributions whose observations have been measured by different units of measurement and
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whose distribution have different numbers of observations, mean and variances. If we have a set of

observations, we can convert the raw scores to Z scores by using the sigma formula in Equation 10.

It is interpreted

A Z-score of 0 — the value equals the mean.

A positive Z-score — the value is above the mean.

A negative Z-score — the value is below the mean.

1.6

Importance of Statistics, Measurement and Scaling in Agricultural Extension

Statistics, measurement and scaling are essential in Agricultural Extension. They are useful in various

forms:

ii.

1il.

Measuring Variables:

Understanding levels of measurement: Different levels of measurement (nominal, ordinal,
interval and ratio) exist, each with varying statistical analysis capabilities choosing the right
level help to ensure accurate data interpretation.

Ensuring Data Quality: Reliability and validity are key considerations when selecting or
developing measurement instrument. Reliable instrument consistently produces similar results,
and valid instruments accurately measure what it intends to measure.

Arranging Agricultural Extension Research scales for specific purposes

Various types of scales (Likert scale, attitude scale, quality scales) can be used to measure
different constructs in Agricultural Extension research.

Examples of scaling in Agricultural Extension:

Measuring farmers’ knowledge exchange: Scales can assess the quantity and frequency of
information sharing among farmers.

Assessing attitude towards innovation: Scales can measure farmers’ attitude towards adopting
new technologies and practices.

Evaluating Extension programme's effectiveness: Scales can be used to evaluate the impact of
extension programmes on farmers knowledge, skills and adoption rates.

Assessing the quality of extension material: Scales can be used to evaluate the quality of printed
material or other extension resources.

Measuring knowledge: a scale could be developed to assess farmers” knowledge about specific
crop production techniques or pest control methods.

Assessing Attitude: a scale could be used to measure farmers™ attitudes towards the use of

genetically modified crops or the adoption of organic farming practices.
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Evaluating adoption: A scale could be used to determine the extent to which farmers have
adopted a new agricultural technology such as improved seed varieties or a new farming
practices.

iv.  Data-Driven Decision Making: Accurate and reliable data from measurement and scaling allows
for informed decision-making regarding extension programme design, implementation, and
evaluation.

v.  Identifying Programme Strengths and Weaknesses: By analysing data collected through
measurement and scaling, researchers can identify areas where extension programmes are
effective and areas where improvement are needed.

vi. Improving Agricultural Extension Effectiveness: By using these tools extension professionals
can better understand the needs of farmers, tailor their programme to those needs and ultimately
improve the effectiveness of agricultural extension services. However, measurement and
scaling are essential tools for conducting rigorous and effective agricultural extension research.
By carefully selecting and validating measurement instrument and scales, researchers can
ensure the accuracy and reliability of their data, leading to more informed decision -making and

improved agricultural extension practices

In agricultural extension research, measurement and scaling are crucial for evaluating effectiveness
of programmes and practices, informing decision making and ensuring sustainable development.
Accurate measurement and reliable scaling enable researchers to assess the impact of interventions,
identify areas for improvement and build a stronger evidence base for future extension initiatives.

Scales help put thoughts, feelings and opinions into measurable form.

Reliability and validity of data collection instrument is of importance as reliable instrument provides
consistent results, while valid instruments accurately measure what they are intended to measure.
Ensuring the reliability and validity of measurement instrument is vital for drawing meaningful
conclusions from research. Accurate measurement and reliable scaling enable researchers to assess
the impact of interventions, identify areas for improvement and build a stronger evidence base for

future extension initiatives.

2.0 MY CONTRIBUTIONS TO KNOWLEDGE

Mr. Vice Chancellor, Sir, my research outputs have contributed to advancements in agricultural
science, practical applications to the farmers’ livelihood, facilitating the expansion of sustainable food
production, and simultaneously safeguarding the environment, increasing productivity and enhancing
the income of smallholders farming in Nigeria. My research outputs are classified into the following

four areas:
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I. Farmers’ use of sustainable land management practices
ii.  Socio- economic determinants of small ruminant production among farmers
ili.  Herder-farmers conflict: implications for arable crop production
iv. Women’s empowerment in cassava production and processing on households food security

Please, permit me to share them, one after the other.

2.1 Farmers’ Use of Sustainable Land Management Practices

I was able to conduct some researches on farmers’ use of sustainable land management practices in
Ondo State, Southwest Nigeria (Fakoya, et al. 2007). Farmers and the land relate to each other
dialectically. As farming activities affect the land, it in turn, affects farmers in their crop yields. The
effects of one on the other can be positive or negative. The effect is positive when farmland is
cultivated and management practices such as bush fallow composting, maturing, mulching and
fertiliser use are applied to the land which results into increased soil fertility and crop yields (Fakoya,
et al. 2002; Fakoya, 2004; Fakoya, 2006 and Fakoya, et al. 2007)

On the other hand, crop yield is negative when there is a continuous cropping on the farmland without
good management practices. Farmland under the threat of erosion results into reduced fertility and
consequently reduce the crop yields of farmers (Fakoya ef al., 2002). Therefore, a conscious attempt
to promote the positive effect of social action on land for food production and improvement, and
minimising negative ones becomes imperative. Fakoya et. al. (2007) examined farmers’ use of

sustainable land management practices in Ondo State, Southwest Nigeria.

Farmers’ use of sustainable land management practices in Ondo State, Southwest Nigeria was
assessed. The study identified the Sustainable Land Management Practices (SLMP) used by the
farmers by examining the extent of their use of SLMP, determining their attitude towards use of SLMP
and identifying the constraints encountered in the use of SLMP. It also determined the relationships
between farmers of some selected characteristics and the extent of use of SLMP in Ondo State. Data
were collected from 320 crop farmers using multi-stage sampling techniques which involved
selecting farmers from zones, blocks and cells of Ondo State Agricultural Development Programme
(ODSAPEP). Data were collected from the farmers with the assistance of the village extension agents
through the use of interview schedule and Focus Group Discussion (FGD). Variables were subjected

to face and content validity and reliability test (r = 0.82) using Test-re-test method.
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Table 1: Sustainable land management practices (SLMP) identified on the study area with their

associated means scores and Standard deviation and Z scores

Identified Frequency Percentage =~ Mean scores Standard Z scores
SLMP practices Deviation

Bush fallow 272 85.5 1.94 0.55 -1.84
Shifting cultivation 263 82.2 1.91 0.58 -1.73
Crop rotation 251 78.4 1.90 0.44 -1.57
Bush burning 243 76.6 1.85 0.56 -1.41
Cultivation practices 238 74.4 1.83 0.53 -1.25
Mulching 233 72.9 1.82 0.55 -1.09
Planting of legumes 230 71.9 1.81 0.54 -0.9
Composting 222 69.2 1.80 0.50 -0.77
Green manuring 205 64.1 1.74 0.54 -0.61
Tree planting 202 63.1 1.70 0.53 -0.46
Erosion control 202 63.1 1.70 0.53 -0.30
Farmyard manuring 198 61.9 1.67 0.53 -0.14
Use of chemical 185 57.8 1.62 0.52 0.02
Use of fertilizer 182 56.8 1.61 0.52 0.18
Taungya system 157 49.1 1.50 0.52 0.34
Alley farming 144 45.0 1.45 0.45 0.50
Drainage 129 40.4 1.40 0.45 0.66
Irrigation 105 32.8 1.32 0.49 0.51

Actual mean = 2.00
According to Fakoya et al. (2002)

Table 1 showed that eighteen SLMP were identified in the study. The highest scores of farmers’ use
of SLMP were found in bush fallow, shitting cultivation and crop rotation with frequency of 272, 263
and 251 and mean score X = 1.94, x =1.91, x =1.90, respectively, while use of irrigation, drainage
and Alley farming have frequencies of 105, 129 and 144, respectively and Mean scores X = 1.32, x
=1.40; x =1.45, respectively. The mean was set at 2.00. Most farmers did not acquire drainage and
irrigation machine due to lack of knowledge, limited depth from which water can be lifted and lack
of adequate capital to purchase the equipment Fakoya (2002).

Most farmers engaged in mulching, composting, planting of legumes and bush burning. The burning
method was used by the farmers to cope with removal of vegetation as a method of freeing the land
from trash. More farmers were found to have engaged in the use of more organic fertilisers such as
green manuring and farmyard manuring than inorganic fertiliser which is not readily available for
purchase while organic fertiliser is readily available and at the same time leads to higher yield than

inorganic fertiliser.
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Descriptive statistics provide a snapshot of patterns of use of sustainable land management practices
while Z-Score or Standard Score help to standardize values of score in the various land management

practices used by farmers and allowing comparison across different management practices

Table 2: Percentage Distribution of extent of farmers’ use of SLMP based on thier raw scores

Extent of farmers “use of Frequency Cumulative Percentage
SLMP raw score Frequency

18 - 27 poorly used 115 115 35.94
28 - 37 moderately used 175 296 54.98
38 — 46 highly used 30 320 9.38

Source: Fakoya (2004)

Examining the extent of farmers™ use of SLMP Table 2 revealed that 35.94% of the SLMP were
poorly used by the farmers and are avoided because of their complexities in terms of both preparation,
use, and specialised knowledge involved while(54.98%) and (9.38%) of the farmers are moderately
and highly used SLMP respectively. (Fakoya, 2004)

Nominal, interval, and ratio scales capture the extent of farmers” use of SLMP and intensity of their
use. However, descriptive statistics provide a snapshot of extent of farmers’ use of sustainable land

management practices.

Table 3: Summary of Trichotomised attitudinal scores

Attitude score Trichotomy Frequency Percentage
Favourable 91 -135 100 31.2
Neutral 46 — 90 204 63.8
Unfavourable 1—-45 169 5.0
Total 320 100

Source: Fakoya et al., (2007)

The results in Table 3 showed the attitude scores range from 27-135 on certain land management
practices commonly practiced in the area. Most of the scores fell within the range of 46-90. The mean
attitude score of 56.5 which also support the fact that majority of the farmers fell into neutral attitude
score. (Fakoya et al. 2007)

The trichotomised attitudinal scores in Table 3 revealed that majority (63.8 percent) of the
respondents showed neutral attitudes to sustainable land management practices. This showed also the
perception of the farmers to land management as an environmental resource (Fakoya ef al., 2007).
The implication of this is that there is a rapid depletion of soil fertility in the study area considering

the declining fallow periods, high population growth rate and non-adoption of technologies to
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compensate declining soil fertility as opined by Fakoya et al. (2007) that the relative speed with which
technology evolves compared with the rate of decline in soil productivity and the increase in

population growth determines the rate of change in agricultural productivity. There is no gain-saying

the fact that there is a dire need, to increase and intensify environmental education in the study area,
particularly in the area of land resource management.

Nominal, ordinal, interval, and ratio scales and Likert Scale capture farmers’ attitudes towards use
of sustainable land management practices. Furthermore, descriptive statistics provide a snapshot of
farmers’ attitude towards use of sustainable land management practices

Table 4: Distribution of selected farmers in Ondo State by the constraints to land management

practices

Constraints to land management practices Frequency Percentage Rank
1. Lack of capital 293 91.5 1
2. Unfavourable land tenure 289 90.3 2nd
3. Inadequate supply of organic manure 284 88.7 3rd
4. Lack of information and education 88 27.5 4th

of people through extension campaign.

5. Setting aside of land for religion and other purposes 56 17.5 5t
6. Lack of knowledge of land management 34 10.6 6
7. Population pressure of land 28 8.7 7th
8. Effect of urbanization 20 6.3 gth

Multiple responses provided

Fakoya (2006)

Table 4 showed that respondents noted items they considered to be constraints to land management
practices. When asked to rank their constraints and indicate the most serious constraints they
encountered in land management practices, over 90 percent mentioned lack of capital as it relates to
every aspect of production. This does not only refer to the inability to purchase organic manure and
other farm inputs and hire labour but also refers to the inability to forgo the income that would
regularly be derived from using resources to produce a commodity that could be consumed. These
constraints gave a picture of the resources needed to embark on sustainable land management
practices. (Fakoya, 2006).

Furthermore, while the constraints were ranked in order of recognition by the respondents, the order
indicated the relative significance of each constraint in the list. Most of the respondents agreed that

lack of capital, unfavorable land tenure and inadequate supply of organic manure were the most
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important constraints to land management practices while population pressure on land and effect of
urbanisation were the least important constraints to farmers.
Nominal, ordinal, interval, and ratio scales and descriptive statistics capture constraints encountered

in farmers’ use of sustainable land management practices

Table 5 Correlation matrix showing relationship among variables

Variables 1 2 3 4 5 6 7 8

1 1.00

2 0.36 1.00

3 0.38 0.82 1.00

4 0.85 0.36 0.38 1.00

5 0.33 0.22 0.38 0.029 1.00

6 -0.18 0.17 0.24 -1.12 0.12 1.00

7 -0.24 0.20 0.29 -0.14 0.15 0.77 1.00

8 0.05 0.82 0.15 0.03 0.27 0.29 0.34 1.00
r- value -0.133  0.16 0.24 -0.54 0.17 0.70 0.77 0.25
p-value 0.017 0.004 0.00 0.02 0.002 0.00 0.00 0.007
Decision S S S S S S S S

S = significant at 0.05 NS = not significant at 0.05

Source: Fakoya (2006)

Variables are:

1 =age

2 = number of wives

3 = number of children

4 = years of farming experience

5 = farm size

6 = agro chemical used

7 = involvement in land management

8 = attitude towards land management

A comparison of eight variables in the study were made between the independent variables and
dependent variables farmers’ use of sustainable land management practices. The correlation matrix
showed that there is a negative and significant relationship between farmers" use of sustainable land
management practices and age (r = -0.13 p < 0.01) and years of farming experience (r = -0.54 p =

0.02). There is a significant relationship between farmers’ use of sustainable land management
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practices and number of wives (r = 0.16 p < 0.04), Number of children (r = 0.24, p = 0.00), farm size
(r=0.17,p=0.00.), agro chemical used (r = 0.7, p = 0.00) involvement in land management (r = 0.77
p = 0.00) and attitude towards land management practices (r = 0.25 P = 0.00) (Fakoya, 2002; 2004;
20006), Fakoya et al. (2002), Fakoya et al. (2007).

Correlation Matrix in sustainable land management practices studies help to identifying relationship
between practices, determine whether use of one practice is associated with another e.g (agroforestry
and mulching) and helps decide which variables to combine for farmer’s use of SLMP index
Pearson Product Moment Correlation (PPMC) Simple but powerful tool in SLMP for identifying
linear relationships between farmer characteristics and SLMP for evaluating the effectiveness of
SLMP

Table 6: Diagnostic results of the Multiple Regression Analysis on influence of farmers' characteristic

on the use of sustainable land management practices

Score of variation Degree of Sum of Mean square  F-value Significant F
Freedom square
Regression residual 7 1002547  1432.21 179.73 0.00
310 2470.25 7.97 Significant
Total 317

Multiple regression R = 0.89; R square (R?) = 0.80; Standard error (SE) = 2.82
Source: Fakoya (2004)

Table 6 revealed that all the independent variables regressed in this study gave R? of 0.80. This implies
that the variables explained 80 % of the variance in farmers’ use of SLMP. The significance of this
value was tested with analysis of variance and it was statistically significant (F = 179.73, t = 0.00)
with standard Error (SE) of 2.82 (Fakoya; 2004)

Regression analysis uncovers determinants and predicts use of SLMP behaviour
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Table 7: Contribution of variables in regression equation to farmer’s use of sustainable land

management
Independent variables Beta value Standard  Beta. T cal Sig T
Error (SE)

1. Age 0.314 0.017
2. Number of wives 0.237 0.25 0.420 0.91 0.004
3. Number of children -0.120 0.63 0.102 2.05 0.00
4. Year of farming experience -0.001 0.036 0.993 -0.03 0.02
5. Farm size 0.024 0.021 0.339 1.66 0.002
6. Agro chemical use -0.011 0.037 -0.008 1.31 0.00
7. Involvement in land management 0.504 0.16 0.909 1.03 0.00
8. Attitude towards land management 0.03 0.024 0.003 1.14 0.007
9. Constant 10.04 2.263

Source: Fakoya (2004)
Table 7 showed the multiple regression analysis determined specific contribution of each variable to
the extent of farmers’ use of sustainable land management practices.
For the data of this study the regression equation is
A=10.04 +0.314x1 +0.237x2 +-0.120x3 + -0.001x4 + 0.024x5 + -0.011x6 + 0.504x7 + 0.03xs ---- (11)

Regression analysis uncovers determinants and predicts use of SLMP behaviour

2.2 Socioeconomic Determinants of Small Ruminants Production among Farmers

In most developing countries, the ownership of small ruminants varies from household to household,
and from farmer to farmer. Small ruminant production is a source of investment and an instrument
against financial disaster for farmers. Sheep and goats are kept around the homestead or in small
farms in villages, and are used in ceremonial feasting and payment of social dues. In religious circle,
sheep and goats are used by Muslims to fulfill religious obligation, and goats are used as sources of
protein. Fakoya and Oloruntoba (2009) noted the contribution of small ruminants to rural economies
in the form of providing for subsistence consumption, a constant flow of income and reducing the
vulnerability of livelihoods from the socio-economic perspective. The study investigated the socio-
economic determinants of small ruminant production in rural setting in Osun State, examined
farmers’ small ruminant production systems, identified constraints to small ruminant production,
identified key determinants of small ruminant production and determined the most significant
predictors of small ruminant production. Using a sample of 120 small ruminant farmers selected
through a multi-stage sampling procedures, findings revealed that older farmers (55%) dominated
ownership of goats and sheep, a semi-intensive system was practiced with the majority dependent on

forage grazing for the animals.
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Descriptive statistics which was used to summarize farmers’ socioeconomic characteristics and

production data measures included mean, median, standard deviation, frequencies and percentages.

Table 8: Distribution of farmers by small ruminants production system

Variables Categories Frequency  Percentage
Rearing methods Extensive 42 35.00
Intensive 9 7.50
Semi intensive 59 57.50
Feeding methods Concentrate 8 6.67
Forage grazing 87 72.50
Concentrate and forage 25 20.83
grazing

Source: Fakoya and Oloruntoba (2009)

Major problems constraining small ruminant production identified include lack of capital, lack of
access to land, problem of pests and diseases, and feed shortage and theft of animal as shown in Table
9.

Measurement scale ensured that variables are quantified appropriately for analysis including nominal,
ordinal, interval and ratio scales.

Proper measurement scale ensured accurate data presentation, enabling meaningful analysis of
constraints to small ruminant production such as lack of capital, lack of access to land, and problem
of pests and diseases.

Ranking as a measurement and analytical tool was used in this research to prioritize factors in small
ruminant production. Ranking helped in identifying (most important) constraints to small ruminant
production.
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Table 9: Constraints to Small Ruminant Production

Constraints Frequency Percentage Rank
Lack of capital/credit 112 93.33 I
Lack of access to land 109 90.83 2nd
Problem of pests and diseases 104 86.67 3rd
Animal feed shortage 98 81.67 4th
Theft of animal 96 80.00 5th
Lack of access to drugs 90 75.00 6h
Market availability/ marketability 83 69.17 7th
Socio cultural factors 73 60.33 gth
Inadequate supply of labour 72 60.00 gth
Poor management system 69 57.50 10t

Source: Fakoya and Oloruntoba (2009)

The contributions of selected farmers’ socio-economic characteristics to small ruminant production
systems presented in Tablel0 were ascertained by the use of regression model. The multiple
regression equation estimated using three functional forms namely (linear, semi log and double log).
The estimated model is given as

Y = A + bix1 + b2xz + bsxs + baxa + bsxs + bexe + E----mmmmmmme- (12)

Where

Y = Small ruminant production (herd size)

A = Constant

x1 =Age (in years)

x2 = Household Size (number of people)

x3 = Income (Nigerian Naira (¥))

x4 = Sex of Herd Owners

xs = Rearing experience (in years)

xs = Educational level (Year spent in school)

E = error term, assumed to be independently and normally distributed.
Table10 indicated the results of fitted regression estimated from equation 13
logY = 4.74 + 0.23log X + 0.031ogX> + 0.051ogX3 + 0.57logX4 + 0.03logXs + 0.024logXe ----- (13)

(131)  (1.40) (2.64) (341) (245) (0.02)
Rz =0.78
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The Coefficient of three of the explanatory variables, income (X3), sex of herd owners (X4) years of
rearing experience (Xs) were found to be positively and significant at 1% and 5%. The coefficient of
multiple determination R? was also found to be 0.78 meaning that 78 percent variations in small

ruminant production is explained by the independent variables identified.

A regression analysis results in Table 10 showed that certain socio-economic variables such as
income, years of rearing experience, sex of the herd owners had direct impact on small ruminant
production (R? = 0.78). The findings suggest that improved small ruminant production could be
achieved by giving considerations to those significant variables, creating enabling environment
through the provision of micro-credit and extension services to ameliorate the problems encountered

by the farmers.

Table 10: Multiple Regression Result

Form Sample A X X, X3 X4 Xs X R?

of equation Size

Linear 120 -5.43 17.94 -26.08 2997 67.0 9930 3424 ++0.76
(3.17)  (-2.07) (2.29) (4.50) (2.05) (3.56)

Semi log 120 -7.85 46.02 40.08 3791 48.60 13.34 0.20 ++0.67

(140)  (1.54)  (1.09) (2.13) (3.43) (1.64)
Double log 120 474 023 0.03  0.05%%* 0.57*%%* 0.03** 0.024  ++0.78
(131)  (1.40) (3.41) (3.41) (2.45) (0.20)

Figures in parentheses are the t-value; *** t-value Significant at 1%; ** t-value significant at 5%;
* t-value Significant at 10%; ++ F-Value significant at 1%
Source: Fakoya and Oloruntoba (2009)

The findings of the study suggest that selected socio-economic characteristics have relationship with
small ruminant production. More importantly, possession of small ruminants was positively
influenced by sex of herd owners, land ownership and access to capital. Younger women with less
years of experience reared goats and sheep. The use of alternative feed resources could be an

alternative feeding plan that could mitigate hardship in small ruminant farming.

Inferential statistics, Regression Analysis, identified key determinants of small ruminant production
and determined the most significant predictors of small ruminant production through multiple
regression that predicted production level based on socio-economic factors such as age, household

size income, farming experience and educational level.
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23 Herder-Farmers’ Conflicts: Implication for Arable Crop Production

Mr. Vice Chancellor, Sir, arable crops constitute Nigeria's primary source of staple meal and income,

foreign exchange earnings, and job opportunities. A vast array of annual crops including vegetables,

melon, groundnut, yam, cassava, cowpea, maize, rice, soybean and sorghum are considered arable

crops. Due to the vital significance that arable crops play in Nigerian diets, their contributions are

necessary. However, the dispute between herders and farmers have negatively impacted the

production of these arable crops.

Fakoya et al (2023) examined how herders-farmers’ violence affected arable crop output in Kajola
LGA, Oyo State. The study identified the causes of conflicts, assessed the form of attack of the herders

on the arable crop farmers, determined the frequency of occurrence of herders’ attack, assessed the

perceived effect of the conflict on arable crop production, and assessed the control measures of

herder-attack. An interview schedule was used to collect data from125 respondents who were arable

crop producers using simple random sampling method. Data were analysed using descriptive, and

inferential statistics.

Table 11: Identified causes of Herder-Farmers conflicts at Kajola LGA, Oyo State

Variables Major cause Minor  No a cause Mean SD Rank
cause
1. Destruction of crop by Herds 113(90.4)  5(4.0) 7(5.6) 2.85 0.49 1%
2. Disregard for traditional rules and  105(84.0)  18(14.4) 2(1.6) 2.82 0.42 2nd
regulations
3. Overgrazing of fallow land 84(67.2) 32(25.6) 9(7.2) 2.60 0.62 3rd
4. Contamination of stream by herds 75(60.0) 42(23.6) 8(6.4) 2.54 0.62 4th
5. Land encroachment 77(61.6) 32(25.6) 16(12.8) 2.49 0.71 5th
6. Reprisal attack 75(60.0) 35(28.0) 15(12.0) 2.47 0.73 6t
7. Tribalism 56(44.8) 45(36.0) 24(19.2) 2.26  0.76 7th
8. Bush burning by herders 51(40.8) 49(39.2) 25(20.0) 2.21 0.76 gth
9. Female harassment by the herders 50(40.0) 38(30.4) 37(29.6) 2.10 0.83 gth
10. Indiscriminate defecation of cattle 30(24.0) 70(56.0) 25(20.0) 2.04 0.67 10t
11. Harassment of nomads by hosts 21(16.8) 57(53.6) 37(29.6) 1.87 0.67 11t

communities

Source: Fakoya ef al. (2023)

Table 11 showed that crop destruction and disregard for traditional rules and regulations of the

communities measured in percentages 90.4 and 80.4 respectively, were the major causes of conflicts

between herders and farmers (Fakoya et al.2023).
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Measurement scale ensured accurate representation of variables, allowing meaningful analysis of
conflict causes, patterns and impacts on arable crop production. These insights are crucial for
designing effective policy interventions, conflict resolution strategies and sustainable agricultural
programmes

Descriptive Statistics such as means and standard deviation summarized the profile of respondents
and causes of conflicts, frequencies and percentages of farmers affected, frequency of conflict per

year/occurrence of herders’ attack, forms of herders attack and average crop losses and land affected

Table 12: Farmers’ form of herders attack

Forms of Herder’s attack Frequency/Percentage
1. Destruction of crops 122(97.6)
2. Pollution of water bodies 117(93.6)
3. Destruction of farmlands 114(91.2)
4. Kidnapping 109(87.2)
5. Inflicting injuries on farmers 106(84.8)
6. Financial exploitation 98(78.4)
7. Destruction of farmer’s houses and properties  88(70.4)
8. Killing of farmers 87(69.6)
9. Raping 77(61.6)

Source: Fakoya ef al. (2023)

Table 12 showed that attack of herders on the communities under study took different forms. The
forms of attacks were measured in percentages recording destruction of crops (97.6) as the highest
and pollution of water bodies (93.6) as the second highest, while killing of farmers (69.6) and raping
(61.6) were on the lower scales of the forms of herders attack. The findings revealed that the effect
was mild on arable crop production and reduction in farm families as a result of diversification into
non-farm livelihood.

Descriptive Statistics such as frequency distribution and percentages summarized the profile of

farmers’ forms of herders attack and average crop losses and land affected.
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Table 13: Frequency of occurrence of the herders’ attack

Frequency of herders’ attacks Daily (%) Weekly (%) Monthly (%) Yearly (%)
1. Killing of farmers 3(3.5) 19(22.1) 26(30.2) 38(42.2)
2. Infliction of injuries on farmers 26 (24.5) 48(45.3) 24(22.6) 8(7.5)
3. Destruction of farmlands. 49(43.0) 31(27.2) 20(17.5) 14(12.3)
4. Destruction of Crops 65(52.8) 38(30.9) 14(11.4) 6(4.9)
5. Raping 7(9.0) 11(14.1) 27(28.6) 33(42.3)
6. Financial Exploitation 9(9.2) 52(53.1) 28(28.6) 9(9.2)
7. Kidnapping of farmers 17(15.6) 24(22.0) 45(41.3) 23(21.1)
8. Pollution of water bodies 87(74.4) 15(12.8) 8(6.8) 7(6.0)
9. Destruction of farmers properties  12(13.5) 15(16.9) 37(41.6) 25(28.1)

Source: Fakoya et al. (2023)

Table 13 revealed that the attacks of the herders on the frequency of occurrence were sometimes daily,
Pollution of water bodies (74.4%), destruction of crops (52.8%), and farmland (43%).0On weekly basis

infliction of injuries on farmers (45.3%) and financial exploitation (53.1%) were ranked high. The

implication is that since the farming environment is neither conducive nor peaceful, the production

of arable crop was dwindling. Resultant effects such as unemployment, hunger, poverty, and

insecurity probably persisted

Nominal scales and descriptive statistics such as frequency distribution and percentages summarized

the frequency of occurrence of the herders’ form of attack and average crop losses and land affected.

Table 14: Perceived effects of conflict on arable crop production

Variables Major Minor No effect Mean S.D Rank
effect (%) effect (%) (%)
1. Crop damage by cattle 122(97.6) 3(2.4) 0(0) 298 0.15 I+
2. Reduction in farmers output and 116(92.8) 5(4.0) 43.2) 290 040 2
income
3. Loss or shortage of production 112(89.6)  12(9.6) 1(0.8) 289 034 3¢
4. Destruction of farmlands 106(84.8) 17(13.6) 2(1.6) 283 042 4n
5. Scarcity of agricultural products 103(82.4) 18(14.4) 433.2) 279 048 st
6. Land encroachment 95(76.0)  26(20.8) 4(3.2) 2.73 0.51 6t
7. Destruction of irrigation sources 94(75.2) 21(16.8) 10(8.0) 2.67 062 7"
8. Environmental degradation 87(69.6) 29(23.2) 9(7.2) 262 0.62 gth
9. Pollution of water point 86(68.8)  27(21.6) 12(9.6) 2.59 0.66 9"
10. Loss of produce in storage 73(58.4) 49(39.2) 2(24) 256 0.55 10%
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11. Displacement of farmers 75(60.0)  41(32.8) 9(7.2) 253 063 11*
12. Loss of house and properties 76(60.8)  37(29.6) 12(9.6) 2.51 0.67 12"
13. Community infrastructure damage 41(32.8)  68(54.4) 16(12.8) 220 0.65 13™

Source: Fakoya et.al. (2023)

Table 14 showed that crop damage by cattle (97.6%) has significant effect on arable crop production,
reduction farmers output and income (92.8%). Herders-farmers’ conflicts have been attributed to the
prevailing displacement of people from rural centres, causing the urban centres to compete for the
available opportunities. It is known that agricultural enterprises are the main occupations of people
in Kajola Local Government Area. It, therefore, implies that any challenge that affected farming
would harm the people’s livelihood.

Nominal, interval, and ratio scales capture the perceived effect of conflict on arable crop production
Ordinal Scale ranks variables based on severity or effect of the conflict on arable crop production

which was captured as, no effect, minor effect and major effect. However, descriptive statistics

provide a snapshot of perceived effect of conflict on arable crop production.

Table 15: Control measures against herder attack

Control measures Frequency Percentage %
1. Strict Supervision of grazing by herders 46 36..8
2. Establishment of pasture 31 24.8
3. Establishment of ranches 30 24.0
4. Promoted climate smart Agriculture 14 11.2
5. Education on feed preservation and storage for herders. 38 304
6. Established a system of mediating with the herders in 97 77.6

their local language
Source: Fakoya ef al. (2023)

Table 15 showed that establishing a system of mediating with the herders in their local language
(77.6%) was primarily the control measure adopted by the respondents in the study area. Strict
supervision of grazing by herders (36.8%), education on feed preservation and storage for herders
(30.4%). This was achieved with a call to order of the herders, engineered by the chiefs in the Local
Government Area, and educating herders on the implications of their activities on the study area, as
well as that of the nation.

Nominal and interval scales captured the control measures against herders’ attack during conflict and

its implication on arable crop production.
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Descriptive Statistics such as frequency distribution and percentages summarized the profile of
control measures against herders attack and average crop losses and land affected.

Measurement scale ensured accurate representation of variables allowing meaningful analysis of
these insights which are crucial for designing effective policy interventions, conflict resolution

strategies and sustainable agricultural programmes.

Table 16: Chi-Square analysis of the relationship between the causes of herders - farmers conflict

and its effect on arable crop production

Variables x2-value df p-value  Decision

1. Disregard for traditional rules and regulation 30.33 2 0.00 S

2. Contamination of stream by herder 7.42 1 0.02 S

3. Destruction of crops by herds 11.23 2 0.004 S

4. Indiscriminate defecation of cattle on road 8.13 3 0.017 S

5. Bush burning by herders 8.41 2 0.016 S

6. Tribalism 8.55 1 0.014 S
p=<0.05

Source: Fakoya ef al. (2023)

There was a significant relationship between all the causes of herders-farmers conflict and perceived
effect of herder-farmers conflict on arable crop production. This could suggest that increasing these
variables would translate to a more significant effect on arable crop production (Fakoya ef al. 2023).

Inferential Statistics such as chi-square test examined relationship between causes of herder-farmers
conflict and its effect on arable crop production. It also examined association between categorical
variables such as Bush burning by herders, destruction of crops by herds and its effect on arable crop

production

Table 17: Test of significant difference between the quantity of farm produce before and after cattle
invasion

Variables No. of df Mean Mean t-value  p-value Decision
cases (n—1) difference
Quantity of farm produce 125 124 17.22

before cattle invasion

7.05 14.52 0.00 S
Quantity of farm produce 125 124 10.17
after cattle invasion

p=<0.05
Source: Fakoya et al. 2023.
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Table 17 showed the result of t-test which revealed a statistically significant difference (t = 14.52, p
< 0.05) between the quantity of arable crops produced before and after the cattle invasion. This could
indicate a notable difference in the arable crops produced before and after cattle invasion.

it was concluded that all control measures against the herders-farmers conflict should be employed
for peace to reign. This can help to retrieve the production capacity of arable crop production. Farm
security such as fencing should be adequate to prevent cattle encroachment. The study recommended
that government should provide ranches for grazing zones for herders to reduce intrusion into farms.
Farmers’ association in the study area were advised to employ the help of vigilante groups to curb the
activities of the herders

T-test compared difference between the quantity of farm produce before and after cattle invasion.

2.4  Women's Empowerment in Cassava Production and Processing on Household Food
Security

In developing countries, rural women contribute to 65-70% of the labour in agriculture (World Bank,

2009). They play a vital role in agriculture, income generating activities, and increase in households’

food security. Women empowerment is a central research subject within the field of gender and

development because empowerment brings power (politically, economically and socially) for women.

Such powers reinforce women's economic and social development (World Bank 2005).

The effect of women's empowerment in cassava production and processing on household food
security in Odeda Local Government Area was examined by Fakoya et al. (2024). Data were obtained
from 80 respondents with the use of a structure questionnaire. The respondents’ food security status
was determined, the study also assessed empowerment programme on cassava production and
processing, identified constraints encountered by women in accessing empowerment programme,
assessed, and determined the relationship between socio-economic characteristics of the respondents
and their household food security status. Both descriptive and inferential statistics such as frequency
distribution, percentages, mean, and chi-square test and Pearson Product Moment Correlation
(PPMC) were used for the analysis of data

Household food security was measured using food security access scale. According to Household
Food Insecurity Access Scale (HFIAS), households that report having 0-1 meal a day over four weeks
have severe hunger and food insecurity, 2-3 times or 4 times per day corresponds to mild or moderate
food insecurity, and household that experience one or more of these symptoms of food insecurity are
at risk of adverse health and well-being outcomes, such as malnutrition, poor health and reduced
cognitive development (Coates et al., 2003, 2006).
The result in Table 18 showed that 33.8% of the respondents ate four times or more per day. This
means that most (66.2%) of the respondents were considered to have acceptable food security.
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Household food security was measured using food security access scale that is household food

security indicator (number of meals per day)

Table 18: Household food security status
Household food security status Often (%) Sometimes (%) Rarely (%) Mean

1. In the past four weeks, did you 10 (12.5) 31 (38.8) 39 (48.8) 231
worry that your household would
not have enough food?

2. In the past four weeks, did you or 8 (10.0) 36 (45.0) 36 (45.0) 2.35
any household member has to
eat a limited variety of food due to
lack of resources?

3. In the past four weeks, were you 8 (10.0) 47 (58.8) 2531.2) 221
or any household member not able
to eat the kind of food you

preferred because of lack of resources?
4. In the past four weeks, did you or 6 (7.5) 27 (35.8) 47 (55.8) 2.51
any household member has to eat
some food that you really did not want
to eat because of lack of resources
to obtain other types of food?
5. In the past four weeks, did you 10 (12.5) 26 (32.5) 44 (55.0) 243
or any household member have
to eat smaller meal because there
wasn't enough food?
6. In the past four weeks, did you or 11 (13.8) 27 (33.8) 42 (52.5) 2.39
any household member has to eat
fewer in the day because there was
not enough food?
7. In the past four weeks, was there ever 4(5.0) 20 (25.0) 56 (70.0) 2.65
no food to eat of any kind in
your household because of lack
of resources to get food?
8. In the past four weeks did you or 4 (5.0) 28 (35.0) 48 (60.0) 2.55
any household member go to sleep
at night hungry because there is not
enough food?
Source: Fakoya ef al. (2024)
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Table 19: Empowerment Programme on Cassava Production and Processing

Empowerment High effect (%) Low effect (%) No effect (%) Mean Rank
1. Application of Fertilizer 70 (87.5) 8(10.0) 2(2.5) 2.85 1%
2. Improved Cuttings 68 (85.0) 10 (12.5) 2(2.5) 2.83 2
3. Recommended spacing 55 (68.8) 23 (28.8) 2(2.5) 2,66 34
4. Application of herbicides 55 (68.8) 21 (26.2) 4 (5.0) 2.64  4h
5. Post-harvest Handling 57(71.2) 17 (21.2) 6 (7.5) 2.64 41

Source: Fakoya ef al. (2024)

Table 19 revealed that women received empowerment in application of fertiliser (X = 2.85), improved
cuttings (x = 2.83), recommended spacing (x = 2.66), application of herbicides (X = 2.64) and post-
harvest handling (x =2.64). Fakoya et al. (2024) opined that empowerment programmes improve food
security, access to clean water, shelter, increased income and overall wellbeing of the household in

the study area.

Women empowerment in cassava production and processing in Ogun State requires combining
descriptive and inferential analytical tools, measurement scales such as nominal, ordinal, interval and
ratio scales. It allows researchers to quantify empowerment link to cassava production and assess its
effects on household food security. This integrated approach provides robust evidence for policy

design and women focused agricultural interventions.

Table 20: Constraints encountered by women in accessing empowerment programme

Constraints to women empowerment Most Moderately Least Mean Rank
severe (%) severe (%) severe (%)
1. Gender-based discrimination 10 (12.5) 14 (17.5) 56(70.0) 2.57 1%
2. Social and cultural barriers 8 (10.0) 19 (23.8) 53(66.2) 2.56 2
3. Limited access to education 9(11.2) 23 (28.8) 48(60.0) 249 3¢
4. Limited resources 10 (12.5)  24(30.0) 46(57.5) 245 4h
5. Limited capacity to take advantage of 11(13.8) 33(41.2) 36(45.0) 231 5™

empowerment programme
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6. Limited access to land needed for 16 (20.0) 25(31.2) 39(48.8) 229 6
farming

7. Limited awareness 13(16.2)  32(40.0) 35(43.8) 228 7™

8. Lack of commitment by the farmers 16 (20.0)  30(37.5) 34(42.5) 222 g§h
Cost of transportation from 17 (21.2)  34(42.5) 29(36.2) 2.15 9n
farm settlement

10. Limited access to technology 15(18.8)  44(55.0) 21(26.2) 2.07 10*

Source: Fakoya et al. (2024)

The major constraints identified in this study were gender-based discrimination (x =2.57), social and
cultural barrier (X = 2.56), and limited access to education (X = 2.49) as revealed in Table20

In relation to constraints encountered by women in accessing empowerment programmes, generally,
the results had indicated that limited resources (x = 2.45) could lead to women’s inability to connect
with the market, access information and engage in financial transactions all of which are critical for
empowerment (Fakoya et al. 2024).

Descriptive Statistics summarised socioeconomic characteristics of women farmers and processors

on households’ food security status, constraints encountered by women in accessing empowerment

programmes.

Ranking and weighted scoring was used in ranking the importance of constraints encountered by
women in accessing empowerment programme.

Women empowerment in cassava production and processing in Ogun State requires combining
descriptive and inferential analytical tools. Using nominal, ordinal, interval and ratio scales. It allows
researchers to quantify empowerment link to cassava production and assess its effects on household
food security. This integrated approach provides robust evidence for policy design and women

focused agricultural interventions.

Table 21: Relationship between Socioeconomic characteristics of the respondents and their

Households™ Food Security Status

Socio economic characteristics x2-value df p-value Decision
Marital status 41.48 4 0.03 Significant
Religion 22.36 2 0.05 Not significant
Educational level 15.47 4 0.02 Significant

Source: Fakoya ef al. (2024)
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Table 22: Test of the relationship between socio-economic characteristics of the respondents and their

Household Food Security Status

Socio economic characteristics r-value p-value Decision
Age -0.17 0.13 Not significant
Family size -0.14 0.23 Not significant
Farm size -0.31 0.02 Significant
Year of experience -0.07 0.52 Not significant

Source: Fakoya et al. (2024)

Tables 21 and 22 revealed that there was a significant relationship between marital status (x? = 41.48
p < 0.05), educational level (x? = 15.48 p < 0.05) and farm size (r = 0.31 p < 0.05) and their
households™ food security status. This result, showed that education plays a significant role in the
lives of women in the study area. Fakoya et al., (2024) opined that the role of education cannot be
neglected as it enhances and facilitates women empowerment in cassava production and processing
on household food security. Furthermore proper education should be given to women farmer and
processors in order to enhance the use of technology, improve their skills and knowledge in cassava
production and processing.

Chi-square test examined the association between socio-economic characteristics and their household
food security. Correlation analysis measures strengthened and showed the direction of relationships
between socio-economic characteristics and household food security. PPMC was used for continuous

variables such as age, farm size, family size, year of experience and household food security.

3.0 CONTRIBUTIONS TO HUMAN DEVELOPMENT
Mr. Vice Chancellor, Sir, and distinguished ladies and gentlemen, in the course of my 27years” sojourn
in academics, [ have contributed to the development of human resources through teaching, research,

extension services, supervision, extension outreach, leadership and administration.

3.1 Teaching

I have made significant contributions to human capacity building through dedicated teaching and
supervision in the field of Agricultural Extension and Rural Development. Over the years, I have
taught thousands of undergraduate and postgraduate students in agricultural extension and rural
management, measurement and scaling, advance social statistics, agricultural statistics, gender
and development issues, food security, sustainable environmental management practices, socio
economic factors influencing farmers, livestock production systems in rural areas, agricultural

management and supervision, agricultural extension management and supervision, and
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programme planning. Imparting knowledge on agricultural extension theories, research
methodologies, and practices. My teaching philosophy emphasises participatory learning, critical

thinking, and the application of theory to real-life agricultural and rural development challenges.

3.2 Supervision

In addition to classroom instruction, I have supervised numerous undergraduate projects, master’s
dissertations, and doctoral theses. Many of my mentees have progressed to become academics,
researchers, extension practitioners, and policymakers within Nigeria and beyond. Through this
mentorship, I have contributed to the expansion of intellectual capacity in agricultural extension,

ensuring the continuity of scholarly excellence and professional relevance in the discipline.

In the past 27 years I have published more than 105 articles in both local and international journals. I
have successfully designed and sole-supervised more than 189 undergraduate students’ projects,
more than 30 Master’s degree projects and more than 20 Ph.D theses as either major and co-

Supervisor.

I have mentored numerous students, who themselves have become mentors in this institution and
other spheres of life. These include Professors Grace Bolaji Abiona (AGAD), C. 1. Alarima
(AERD), Drs Kehinde Oluseye Ogunjinmi (AERD), Motunrayo Ayodeji Omoare (Canada), Wasiu
Raheem (Deputy Rector, OYSCATECH, Igbo Ora), Oyeronke Adekola (AERD), R. O. Sanusi
(Lafia), Temitayo Adebayo (IFSERAR), Adekoya (LASCOED), Sofiat Iskil-Ogunyomi
(Abeokuta), Bosun Soetan (AERD),O Adetarami, B. Oyebamiji (AERD), A. K. Aromolaran
(AERD), Oladele Oladeji (AEFM), Esther Tolorunju (AEFM), O. E. Dada (AERD), Bukola
Sowemimo (HSM), Wasiu Oyediran (FMAFS, Abuja), Mrs. Esther Olubunkola Adekunle (Iseyin)

to mention a few.

3.3 Leadership

Beyond teaching and research, I have provided strong leadership through various administrative roles
having served in different academic and non-academic committees within the university system.

I was the Head of Department of Agricultural Extension and Rural Development, Federal
University of Agriculture Abeokuta, Nigeria from 2007-2011; the Pioneer Head of Department of
Agricultural Extension and Communication Technology, Federal University of Technology
Akure, Nigeria from 2012-2013; Director, Centre for Community-Based, Farming Scheme
between 2013 and 2018. I am currently the Dean, College of Agricultural Management and Rural
Development (COLAMRUD), Chairman, Committee of Deans and Directors (CODAD), and also

member of the University Governing Council as Senate Representative.
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3.4 Community Services

My engagements extend beyond the university environment into the wider society having actively
been involved in community services through outreach programmes, rural development projects, and
capacity-building workshops for farmers and extension personnel. My collaborative projects with
government agencies, Non-Governmental Organisation (NGOs), and international development
partners have resulted in the empowerment of farming communities, particularly in improving

agricultural productivity, technology adoption, and sustainable livelihoods.

I have also delivered public lectures, policy briefs, and training sessions aimed at bridging the gaps
between academic research and practical application in rural communities. Through these efforts, I
have not only advanced agricultural extension as a discipline, but also demonstrated the university’s

commitment to addressing national development challenges.

I serve as external examiner of M.Sc. and Ph.D. students in some other Universities in Nigeria. |
have also been involved in assessing academics for promotion to the Professorial cadre in various
Nigerian Universities such as Obafemi Awolowo University, Ile Ife, University of Ibadan, Ibadan,
University of Ilorin, Ilorin, Ladoke Akintola University of Technology, Ogbomoso, Olabisi
Onabanjo University, Ago Iwoye, and Federal University of Technology, Akure. I serve as
reviewer for some journals such as Moor Journal, ASSET Journal, and African Journal of Science

and Nature.

4.0 CONCLUSION

The journey from nominal to ratio levels of measurement symbolises not just a statistical progression,
but the intellectual maturation of agricultural extension science toward greater empirical depth,
analytical precision, and scientific integrity. It represents a movement from mere description to
quantitative understanding, from assumptions to evidence-based insights, and from generalisations to
context-sensitive solutions. The limitations of nominal data such as “yes” or “no” responses to
adoption questions have often obscured the true magnitude of adoption, intensity of use, and
effectiveness. Robust scaling techniques allow researchers to measure how well, how much, and how
consistently farmers apply sustainable practices. This precision enhances the design of targeted
extension interventions that promote environmental sustainability and productivity. The use of higher-
level measurement scales enables a deeper appreciation of gradients in income, education, herd size,
and input use. Ratio-level measurement reveals not only relationships but also quantitative impacts,
guiding policy toward interventions that optimise productivity and profitability among livestock
farmers.

Robust measurement allows extension scientists and policymakers to quantify conflict intensity,

frequency, spatial spread, and economic losses with statistical rigor. Such data-driven insights are
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vital for designing conflict-mitigation and peace building strategies that are not based on perceptions,
but on measurable realities that protect both pastoral and arable livelihoods. The move from nominal
to ratio measurement transforms discourses from anecdotal empowerment to empirical validation.
Measuring empowerment through indices such as decision-making power, access to credit, land
ownership, and income contribution provides robust evidence of women’s roles in households food
security. It enables policymakers to identify empowerment gaps and design gender-responsive

agricultural programmes.

Collectively, these dimensions affirm that scientific rigor in measurement is the foundation of credible
agricultural extension research. Without it, interventions risk being misdirected, outcomes
misinterpreted, and progress misjudged. With it, agricultural extension transforms into a science

capable of measuring change, validating impact, and guiding sustainable transformation.

5.0 RECOMMENDATIONS
In light of the findings and the growing demand for methodological precision in agricultural extension
research, the following recommendations are proposed to promote the use of advanced measurement

levels and robust scaling techniques for improved scientific rigor and data integrity:

1 Agricultural researchers and extension specialists should institutionalise advanced
measurement techniques such as Likert scaling, empowerment indices, participatory
measurement, knowledge index construction, factor analysis, principal component analysis, and
regression modelling to predict outcomes in agricultural realities with accuracy

it The capacity of extension professionals, researchers, and students should be adequately built
in quantitative measurement, psychometrics, and data analytics to improve their capacity to
design, collect, and interpret high-quality data at interval and ratio scales

iii  Policymakers should rely on robust empirical evidence rather than anecdotal or categorical
reports. Policies on land management, livestock production, conflict resolution, and women’s
empowerment should be grounded in scientifically measured data

iv  National and regional frameworks that define standardised metrics for assessing adoption levels,
empowerment indices, conflict intensity, and socio-economic determinants should be
established

v Empowerment, participation, and access should be measured through valid and reliable indices
to ensure inclusiveness and gender responsiveness in all agricultural initiatives

vi Encourage collaboration between agricultural economists, sociologists, statisticians, and
extension specialists to develop integrated models that reflect the multidimensional nature of

rural livelihoods and sustainable development
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vii  Universities and research institutes should create dedicated centres or laboratories for
measurement and scaling studies in agriculture. These centers will serve as hubs for innovation,
training, and the development of standardised tools for agricultural extension and rural

development.
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