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Abstract 

The study determined the capacity building needs of agricultural education lecturers for crop 

improvement instructional delivery in colleges of education in Northern Nigeria. The study had 2 

objectives, 2 research questions and 2 null hypotheses as guide.  The study was delimited to agricultural 

education lecturers for crop improvement instructional delivery in Colleges of Education in Northern 

Nigeria. Descriptive survey design with the population of 497 Agricultural education lecturers was 

used. Cluster sampling technique was used to select 157 samples using nine Colleges of Education 

offering Agricultural education in the study area. Descriptive statistics of mean and standard deviation 

were used to answer the research questions and null hypotheses were tested using ANOVA at 0.05 level 

of significance. Results indicated among others that agricultural education lecturers need capacity 

building in application of mendelian genetics for crop improvement instructional delivery in colleges 

of education in northern Nigeria and also showed that capacity building of lecturers on genetic 

variability among crops for crop improvement instructional delivery in colleges of education is needed. 

There is a significant difference among the responses of agricultural education lecturers of northern 

Nigeria on capacity building needs for application of Mendelian genetics and genetic variability among 

crops for crop improvement instructional delivery in Colleges of Education. The study recommended 

among others that the colleges of education should improve on training of agricultural education 

lecturers in crop improvement in order to improve their capacity for instructional delivery through 

refresher courses, workshops, seminars and conferences relating to crop improvement. Agricultural 

Education lecturers should equip themselves with basic knowledge of crop improvement in order to 

improve their capacity for instructional delivery in Colleges of Education. 
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Introduction 

Agricultural education is defined as a subject of 

vocational education which is an occupational 

related training aimed at exposing, inculcating 

and developing knowledge, practical skill, 

competencies and attitudes. It provides the right 

type of skills, and knowledge that will make 

individuals function effectively in any 

profession or job chosen, and in agricultural 

related job or career (Ogundipe, 2009; 

Suleiman, 2011).  

Vocational education is a programme that 

provides teachers with training in special 

business skills as competencies. It can refer to 

a curriculum which remains overwhelming 

vocational or practical in nature but includes 

general or academic subjects which form part 

of the students’ time table. Phipps, Osborne, 

Dyer and Ball (2008) stressed that vocational 

education is that aspect of total educational 

programme which provide knowledge, skills, 

and attitudes needed to perform in the business 

world, as a producer. The objective of 

vocational education programme according to 

Olaitan (2003) is to provide training in special 

skills, and equip students with such 

competencies that will not make him only 

employable, but to be self-employed.  

Similarly, the National Commission for 

Colleges of Education Minimum Standard 
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(2012) specifically stated that vocational 

education should equip students with the right 

skills that will enable them engage in a life of 

work in their chosen occupation, as well as for 

self-employment.  In the context of this 

research, vocational education is viewed as that 

aspect of education that equips the teacher with 

competencies, skills, values and attitude to 

practically demonstrate and teach vocational 

subjects. 

Akram (2012) pointed out that although both 

‘vocational education’ and vocationalisation of 

education’ involve skills development, in 

vocationalisation, the skills development is 

intended to build the capability to act in a 

variety of real-life situations whereas 

vocational education gives skills for a specific 

vocation under well-defined limitations. 

Momoh (2012) defines vocational education as 

a form of education whose primary purpose is 

to prepare persons for employment in 

recognized occupation. In the same vein he 

defines technical education as a post-secondary 

vocational training programme which the 

major purpose is the production of technicians. 

This implies that vocational education should 

wear a new look at the Information 

Communication Technology (ICT) based and 

identify with the current global trend that 

improve the capacity of agricultural education 

lecturers. Even with some modifications in the 

current Nigeria Certificate in Education (NCE) 

minimum standard (2012 edition), the 

vocational subjects which modern technology 

has rendered less useful skills constitute the 

core curriculum content. In essence, both 

teachers in training and those in service seem 

not to acquire nor possess the important 

requisite knowledge and competencies in the 

skills and are required to perform. There is 

therefore, a dire need to determine the capacity 

building needs of vocational studies lecturers.  

Capacity building refers to the efforts geared 

towards improving the level of knowledge 

skills and attitudes possessed by an individual 

for proficiency in a given task or job (Olaitan 

and Ellah, 2009). In the context of this work, 

capacity building entails improving upon the 

productive ability of the vocational agricultural 

science education lecturers to be able to meet 

the current technology and the ICT world of 

work. 

 

Statement of the Problem 
Over the years, the hindrance to training has 

been shortage of funds. As a result, most of the 

agricultural education lecturers have not been 

able to sustain regular training that could help 

them to disseminate appropriate technologies 

needed passing across to the students, 

especially with grassroots instructional 

delivery.  Jamilu, (2014) observed that low 

capacity building and shortage of fund have 

been parts of the problems facing agricultural 

education lecturers in Nigeria. More so, Haruna 

and Abdullahi (2013) established that provision 

of staff training and development programmes 

are inadequate and limited to a few staff of 

Agricultural education in Nigeria. Farauta 

(2012) found that a good number of teachers 

who teach vocational subjects are not qualified 

to teach the subject because they are not trained 

in vocational pedagogy most often; due to 

unemployment what does happen is that people 

who read agriculture courses without bias in 

education are made vocational teachers in 

secondary schools. The inefficient and 

unproductive NCE teachers are turned out year 

after year and they invariably teach agriculture 

in the Junior Secondary School. In essence, the 

lots employed as vocational agricultural 

science teachers often do not possess the 

requisite knowledge and competencies for 

effective teaching, hence the need to determine 

the capacity building needs of vocational 

teachers for effective teaching.  

 

Research Questions 
 The following research questions were raised 

and were answered. 

1. What is the capacity building need of 

lecturers on application of Mendelian 

genetics for crop improvement 

instructional delivery in Colleges of 

Education in Northern Nigeria? 

2. What is the capacity building need of 

lecturers on genetic variability among 

crops for crop improvement instructional 

delivery in Colleges of Education in 

Northern Nigeria? 
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Research Hypotheses 

HO1: There is no significant difference on 

capacity building needs among 

agricultural education lecturers from the 

3 geo-political zones of northern Nigeria 

on application of Mendelian genetics for 

crop improvement instructional delivery 

in Colleges of Education. 

HO2:  There is no significant difference on 

capacity building needs among 

agricultural education lecturers from the 

3 geo-political zones of northern Nigeria 

on genetic variability among crops for 

crop improvement instructional delivery 

in Colleges of Education. 

 

Methodology 

Descriptive survey research design was 

employed for the study. The population of the 

study comprised of all the 497 Agricultural 

Education lecturers in thirty-three Colleges of 

Education offering Agricultural Education in 

Northern Nigeria. Cluster sampling technique 

was used to pick three colleges of education 

from each zone to form nine colleges of 157 

lecturers for the study. The instrument used for 

data collection was 5 – Likert rating scale 

structured questionnaire tagged Capacity 

building needs Crop Improvement Instructional 

Delivery Questionnaire (CBNCIIDQ) with 31 

items. Mean and standard deviation were used to 

answer research questions while ANOVA was 

used to test null hypotheses.   

 

Results  

Research Question One: What is the capacity 

building needs of lecturers on application of 

Mendelian genetics for crop improvement 

instructional delivery in Colleges of Education 

in Northern Nigeria? 

 

Table 1 showed the analysis of items 1-17 

regarding capacity building needs of lecturers 

on application of Mendelian genetics for crop 

improvement instructional delivery in Colleges 

of Education. The result revealed that the 

calculated means of all items were within the 

range of 2.50-3.49. This range as used in a 

benchmark means averagely needed. 

Therefore, this means that the capacity building 

of lecturers on application of Mendelian 

genetics for crop improvement instructional 

delivery in Colleges of Education is averagely 

needed.  

 

Table 1: Capacity Building Needs of Lecturers on Mendelian Genetics for Crop Improvement 

Instructional Delivery in Colleges of Education in Northern Nigeria (N157) 

S/N Variable �̅� St. Dev Remark  

1.  Explanation of who is Mendel 3.28 0.63 AN 

2.  State the Genetic principles of Mendel 3.21 0.62 AN 

3.  Explanation of who is Mendel 3.03 0.62 AN 

4.  Discussion of homozygous 3.03 0.77 AN 

5.  Discussion of heterozygous 3.19 0.49 AN 

6.  Meaning of Hybrid 3.24 0.56 AN 

7.  Explaining the concept of dominance 2.70 1.02 AN 

8.  Explaining the concept of recessive 3.20 0.69 AN 

9.  Explaining the concept of phenotype 3.06 0.93 AN 

10.  Explaining the concept of genotype 3.28 0.77 AN 

11.  Explaining genetic inheritance in crop 2.85 0.83 AN 

12.  Explaining mutation 2.82 0.59 AN 

13.  Discussion of independent assortments 2.63 0.78 AN 

14.  Meaning of heritable resistance 3.10 0.75 AN 

   15. Meaning of insect resistant transgenic plants 3.09 0.78 AN 

   16. Meaning of transgenic quality 3.17 1.00 AN 

   17. Meaning of Antisense technology 2.84 0.76 AN 

 Grand Mean 3.04             

Source: Field work, 2020 Key: Averagely need AN  
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Research Question Two: What is the capacity 

building needs of lecturers on genetic 

variability among crops for crop improvement 

instructional delivery in Colleges of Education 

in Northern Nigeria? 

 

Table 2 showed the analysis of items 18-31 in 

respect to the capacity building needs of 

lecturers on genetic variability among crops for 

crop improvement instructional delivery in 

Colleges of Education. The result revealed that 

the calculated means of all items fall within the 

range of 2.73-3.24 which indicated that all the 

listed items are averagely needed as a decision 

rule. Hence, the capacity building of lecturers 

on genetic variability among crops for crop 

improvement instructional delivery in Colleges 

of Education is averagely needed.  

 

Table 2: Capacity Building Needs of Lecturers on Genetic Variability among crops 

Improvement Instructional Delivery in Colleges of Education in Northern Nigeria (N157) 

S/N Variable �̅� St. Dev Remark  

18.  Meaning of genetic variability of crop 2.76 0.70 AN 

19.  Explaining the importance of variability to plant breeder. 3.24 0.85 AN 

20.  Identify the factors responsible for variability among crops 3.12 0.82 AN 

21.  Meaning of variation 2.80 0.50 AN 

22.  Meaning of phenotypic variance 3.03 0.71 AN 

23.  Meaning of genotypic variance 3.12 0.60 AN 

24.  Meaning of bio fortifying crops 2.73 0.63 AN 

25.  Meaning of breeding program genetic diversity 3.20 1.00 AN 

26.  Heritability in broad sense 3.22 3.38 AN 

27.  Meaning of expected genetic advance  3.03 0.77 AN 

28.  Selection differential 3.09 0.96 AN 

29.  Phenotypic standard deviation 3.37 1.09 AN 

30.  Sources of variation 3.02 0.75 AN 

31.  Objectives of genetic variability 3.10 0.74 AN 

 Grand Mean 3.06   

Source: Field work, 2020 KEY: Averagely need AN  

 

Test of Null Hypotheses: 

Hypothesis One: There is no significant 

difference among agricultural education 

lecturers from the 3 geo-political zone of 

northern Nigeria on capacity building needs on 

application of Mendelian genetics for crop 

improvement instructional delivery in 

Colleges of Education. 

 

The analysis in Table 3 showed difference in 

responses among agricultural education 

lecturers from the 3 geo-political zone of 

northern Nigeria on capacity building needs on 

application of Mendelian genetics for crop 

improvement instructional delivery in Colleges 

of Education. The result revealed the F-value of 

13.458 with p-value of 0.103. Since the p-value 

of 0.103 is greater than 0.05 level of 

significance (0.103>0.05) the null hypothesis 

was retained. This implied that within the 3 

geo-political zones of Nigeria there is no 

significant different on capacity building needs 

of the agricultural education lecturers on the 

application of Mendelian genetics. 

 

Table 3: Analysis of Variance among agricultural education lecturers from the 3 geo political 

zones in northern Nigeria 

 Sum of Squares Df Mean Square F Sig. 

Between Groups 22.032 3 11.016 13.458 .103 

Within Groups 126.058 154 0.819   

Total 148.089 157    

Source: Fieldwork, 2020    Key: Averagely need AN 
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Hypothesis Two: There is no significant 

difference among agricultural education 

lecturers from the 3 geo-political zone of 

northern Nigeria on capacity building needs on 

genetic variability among crops for crop 

improvement instructional delivery in Colleges 

of Education. 

 

The analysis in Table 4 showed difference in 

responses among agricultural education 

lecturers from the 3 geo-political zone of 

northern Nigeria on capacity building needs on 

genetic variability among crops for crop 

improvement instructional delivery in Colleges 

of Education. The result revealed that F-value 

of 14.345 with p-value of 0.510. The 

hypothesis was retained because the calculated 

p-value of 0.510 is greater than 0.05 level of 

significance (0.510>0.05). This implied that 

within the 3 geo-political zones of Nigeria there 

is no significant different on capacity building 

needs of the agricultural education lecturers on 

the genetic variability among crops. 

 

Table 4:  Analysis of Variance among agricultural education lecturers from the 3 geo political 

zones in northern Nigeria 

 Sum of Squares Df Mean Square F Sig. 

Between Groups 5.305 3 2.652 14.345 0.510 

Within Groups 94.007 154 0.610   

Total 99.312 157    

Source: Fieldwork, 2020  Key: Averagely need AN  

 

Discussion  
Agricultural education lecturers need capacity 

building in application of Mendelian genetics 

for crop improvement instructional delivery in 

colleges of education. This implied that 

application of Mendelian genetics in crop 

improvement will not be effectively delivered 

if the capacity building needs of lecturers were 

not improved. This is in line with the work of 

Cher (2017) who reported that teachers of 

genetics need to improve their knowledge and 

become acquainted with the principles which 

states that within a species, there are fixed 

number of genes, and each gene has a fixed 

location on one of the chromosomes. This 

allows gene to be mapped: a gene's neighbors 

are always the same. Most species of higher 

organisms have about 25,000 different genes 

distributed onto 10-30 different chromosomes. 

Many, genes, have-several variant forms, 

which are called 'alleles'. Cher, (2017) further 

stressed that a gene that produces color in the 

flower might have a purple allele and a white 

allele. These alleles designated P and p. 

Difference in alleles is what makes each 

organism different from all others. If you cross 

close relative with each other for many 

generations, eventually all the offspring look 

alike.   

The responses among agricultural education 

lecturers regarding the capacity building needs 

on application of Mendelian genetics for crop 

improvement instructional delivery in Colleges 

of Education is not significantly difference.  

This is also supported by what Williams, 

(2015) observed which states that all teachers 

need training and retraining to master the 

concept of Mendelian genetics. The concept 

revealed that Mendel started with several true-

breeding lines, which differed from each other 

in 7 distinctive characteristics. In many plants 

you can self-pollinate: cross -the male parts of 

a plant with the female parts of the same plant. 

In this case, both copies of any given gene are 

identical. This is called homozygous. The 

plants are homozygote, either PP (purple) or pp 

(white). If you cross two true breeding lines 

with each other and examine some traits where 

they had different alleles. The parents just like 

its pp parent. This is the F1 generation. If a 

heterozygous is identical to one parent, the 

allele from that is identical to one parent. The 

allele from the other parent is recessive. That is, 

the heterozygote looks like the dominant 

parent. Phenotype is the physical appearance, 

and genotype is the genetic constitution. All 

these are terms or concept used by this great 

scientist to explain the principles employed in 
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his study and are still used in crop 

improvement. 

Capacity building is needed for lecturers on 

genetic variability among crops for crop 

improvement instructional delivery in Colleges 

of Education. This conforms with the assertion 

of Kozgar (2014) who said that breeders or 

breeding trainers should know that the 

estimates of genetic parameters like phenotypic 

and genotypic coefficient of variability (PCV, 

GCV), heritability (H2) and genetic advance 

(GA) for various quantitative traits are useful in 

designing an effective breeding program.  

The lecturers of colleges of education in the 3 

geo-political zones of northern Nigeria did not 

differ on their capacity building need in genetic 

variability among crops for crop improvement 

instructional delivery. This also in line with the 

report of Wani (2011) who said that the 

genotypic coefficient of variation measures the 

range of genetic variability shown by the plant 

trait; however, the GCV alone cannot 

determine the amount of variation that is 

heritable. Knowledge of heritability is essential 

for selection-based improvement as it indicates 

the extent of transmissibility of a character into 

future generations. Estimates of heritability 

alone do not provide an idea about the expected 

gain in the next generation but have to be 

considered in conjunction with estimates of 

genetic advance, the change in mean value 

between generations. Correlation and path 

coefficient are prerequisites for improvement of 

any crop. Knowledge of correlation between 

yield and its contributing characters are 

fundamental in establishing guidelines for plant 

selection. Partitioning of total correlation into 

direct and indirect effect by path analysis can 

further improve the effectiveness of selection.  

 

Conclusion 

The study provides evidence that agricultural 

education lecturers (with no significantly 

difference in their responses) need capacity 

building in application of Mendelian genetics 

for crop improvement instructional delivery in 

colleges of education in Northern Nigeria. This 

Capacity building for lecturers is needed in area 

of genetic variability among crops, center of 

origin of major world crops, application of 

Mendelian genetics and genetic variability 

among crops for crop improvement 

instructional delivery in Colleges of Education. 

The lecturers of colleges of education in the 3 

geo-political zone of northern Nigeria did not 

differ on their capacity building need in these 

areas of Mendelian genetics for crop 

improvement instructional delivery.  

 

Recommendations 

1. The College of Education management 

should improve on training of agricultural 

education lecturers in crop improvement in 

order to improve their capacity for 

instructional delivery through refresher 

courses, workshops, seminars and 

conferences relating to crop improvement. 

2. Agricultural Education lecturers should 

equip themselves with basic knowledge of 

genetic diversity and variability among 

different species of crops as well as good 

instructional delivery techniques in 

Colleges of Education which can be 

achieved through research, training, 

seminars, conferences and workshops.   
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