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ABSTRACT 

The purpose of this study was to identify from listed course 

contents that which is appropriate for inclusion in irrigation course 

at the diploma level in Nigeria. 

Data collected were obtained by use of mailed questionnaire 

sent to 42 soil and water specialists in Nigeria. Thirty-six re

turned questionnaires, representing 85.7 percent of the expected number, 

provided the data which were analyzed accordingly. 

From the ten main topics presented in the questionnaire, nine 

were considered essential or important for an irrigation course for 

diploma students in Nigeria and one as useful. None were considered 

irrelevant. 

The type of professional duties performed by the soil and water 

specialists affected their perception on importance of three out of the 

nine main topics identified essential or important. 

Out of the 45 subtopics listed under the nine main topics iden

tified essential or important, eight were considered by the respondents 

to be given a maximum coverage and nine to have a general coverage. 

There was no general consensus among the respondents as to the depth of 

coverage for the remaining 28 subtopics. 

viii 



CHAPTER 1 

INTRODUCTION 

Polytechnics in Nigeria offer diploma certificate courses only, 

unlike polytechnics in other parts of the world which offer bachelor 

degrees in addition to diploma certificates. Diploma certificates in 

Nigeria are in two categories—the National Diploma (ND) and the Higher 

National Diploma (HND) certificates. 

The first category certificate is obtained by successful com

pletion of a two-year course program after a postprimary (secondary or 

high school) education. Graduates of ND are required to work in the 

field for at least one year before proceeding to an HND if they so wish. 

ND certificate holders are considered mostly as "assistants" by their 

employers and mostly attached to more experienced staff of their em

ployers. They may seek admission into any polytechnic offering an HND 

program which lasts for another two years, after at least one year of 

field experience. A graduate holding an HND is considered equivalent 

to a bachelor degree holder and is preferred by most industries and 

companies because of the strong practical background. 

Agricultural Engineering departments in polytechnics offer 

lower level courses which consist primarily of basic courses such as 

mathematics, elementary mechanics and technical drawing. Depending upon 

the specialization, the upper level courses vary. However, even in the 
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upper level courses there are some core courses the students must take 

irrespective of area of specialization. These courses limit consider

ably the number of courses a student can take for a particular major. 

It is mainly for this reason that lecturers try to cover a wide variety 

of topics in each course. As a consequence, the lecture is the most 

widely used instructional technique in Polytechnics in Nigeria. 

A factor limiting agricultural education in Nigeria is lack of 

adequate instructional aids. This study will, therefore, consider one 

instructional aid which could help improve teaching and learning in ir

rigation engineering courses at the diploma level. Specifically, this 

study will help develop an outline for a textbook for such a course. 

The creation of a textbook based upon instructional objectives could 

facilitate learning by providing a source of information closely re

lated to the course objectives. It could also help by reducing the 

lecture time and increasing field experience time, which is highly ad

visable in all agricultural courses. 

Need for the Study 

The instructional technique most widely used in Nigeria is the 

lecture. This technique is a one-directional mode of communication 

and limits interaction and feedback. Other disadvantages of this tech

nique are that it has a poor effect on retention of knowledge and does 

not encourage creativity and problem solving. Some of these disadvan

tages can be minimized by including forms of interaction into the 

lectures. However, for students to interact in class they must know 

the subject beforehand, and it is here that instructional aids such as 

textbooks intervene. 



3 

Unfortunately, there are no textbooks available in Nigeria ap

propriate for students at the diploma level. Most available textbooks 

for these courses are intended primarily to serve the practicing en

gineers and researchers; hence, they are too advanced for this category 

of students. Adding to the problem is the fact that the few available, 

imported textbooks are based on conditions and studies from other 

countries different from the Nigerian situation. 

Agricultural Engineering is a relatively new discipline in 

Nigeria; hence limited number of appropriate textbooks prevail. It is, 

therefore, essential to compile information for irrigation courses 

based upon Nigerian conditions. There is a need to write a book accord

ing to the needs and objectives of teachers of irrigation engineering 

in Nigeria so that it could be used as a textbook to improve learning 

conditions. 

Problem Statement 

The purpose of this study was to identify from listed course 

contents that which is appropriate for inclusion in irrigation courses 

at the diploma level, and to evaluate the content relative to its im

portance as perceived by soil and water specialists in Nigeria. The 

study also identified the depth at which the selected topics are to 

be taught. The information obtained will be used to develop an outline 

for a textbook that will eventually be written for Nigerian conditions. 

Specific Objectives 

The study attempted to answer the following questions: 

1. Which of the listed course content should be included in an 

irrigation course at the diploma level in Nigeria? 



2. Is there any difference in the perception of what should be 

included in the course content reported by respondents working 

in different types of soil and water engineering professional 

positions? 

3. What is the most appropriate depth to teach the selected topics 

at the diploma level in Nigeria? 

Method of Investigation 

Population and Sample 

The target population included all the soil and water engineer

ing specialists in Nigeria. The accessible population included all 

those soil and water specialists who were members of the Nigerian So

ciety of Agricultural Engineers. A stratified random sample was drawn 

from the accessible population. 

One stratum consisted of those members of the society who were 

teaching in polytechnics or universities; the other stratum consisted 

of those members of the society who were not teaching but working either 

in the field or in companies. 

Design and Instrumentation 

The study was of a descriptive survey design. It involved the 

collecting of opinions from soil and water specialists working in the 

field and those teaching in polytechnics or universities on the content 

of irrigation course useful at the diploma level. A questionnaire was 

used to gather the information. 

Part one of the questionnaire listed course content the respon

dents were asked to evaluate according to importance. This part also 
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consisted of multiple choice levels of coverage where the respondents 

could indicate the level they thought was appropriate to teach a speci

fic topic in an irrigation course. 

Finally, the second part contained questions designed to char

acterize the respondents' professional work. 

Analysis of Data 

The average frequency distribution was used to assess the rela

tive importance of each topic listed in the first part of the question

naire and to decide if it was useful to include it in an irrigation 

course in terms of relevance—essential, important, useful or irrele

vant. The average frequency distribution was also used to indicate the 

level of coverage—minimum, general or maximum. The information in 

part two was used to determine if there were differences in perception 

on what should be taught in the course according to the respondents' 

work experiences. 

Assumptions 

The following assumptions were made in reference to this study: 

1. The respondents were aware of the limitations involved in 

teaching In polytechnics in Nigeria and the level of student 

knowledge. 

2. The respondents understood the nature of an instructional 

objective. 

3. The respondents answered the questionnaires in reference to the 

current agricultural situation in Nigeria. 
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Delimitations 

The generallzahlllty of findings of a study depends upon Its de

limitations. The following were delimitations of this study: 

1. The questionnaires were distributed only to those soil and 

water specialists who were members of the Nigerian Society of 

Agricultural Engineers. 

2. The study was concerned with only content in irrigation courses 

at the diploma level in Nigeria. 

3. The study was delimited by the needs and current level of tech

nology in 1986 in Nigeria. 

Limitations 

The following limitations were identified to affect the inter

nal validity of this study: 

1. Questionnaires were used to collect data for this study and as 

such were subject to weaknesses associated in this method of 

data collection. 

2. The questionnaire used to collect information might have some 

bias that might affect the answering response. 

3. The listed topics might represent only a part of content which 

should be included in an irrigation course. 

Definition of Terms 

The following definitions were utilized in conducting the study 

and should be viewed as such: 

1. Instructional aid: Any item or strategy used to help the 

teacher in his/her presentation of a topic to facilitate 

learning. 



2. Instructional objective; A specific terminal behavior desired 

by the teacher in a learning situation. 

3. Soil and water specialist; Anyone working in any area of soil 

and water engineering—irrigation, soil and water conservation, 

soil scientists, and hydrology. The person could be a univer

sity or polytechnic lecturer, researcher, extension agent, 

company or industry worker, or a farmer with experience in ir

rigation, soil and water conservation. 

4. Minimum topic coverage; General acquaintance with the subject 

without the details required to use it; that is, general theo

retical understanding. 

5. General coverage; Adequate treatment of the topic so the stu

dent possesses more than a general acquaintance but may require 

additional instruction or use of reference materials In order to 

apply the knowledge or concept in a practical situation. 

6. Maximum coverage; An indepth treatment of the topic from both 

a theoretical and practical application standpoint. Students 

should be able to apply the knowledge or concept to a problem 

situation with little additional instruction or consultation of 

reference materials. 



CHAPTER 2 

LITERATURE REVIEW 

The effectiveness of graduated engineers and technicians is 

profoundly affected by the curricula followed during' their education 

and training. Among the many factors to be considered in designing 

engineering curricula, it is important to take into account the content 

of the secondary stage of the educational system in the particular 

country, and also the role that the new graduate will be expected to 

play on completion of training. This role differs markedly between 

the highly industrialized countries on one hand and the developing 

countries on the other. Whereas in the advanced countries the new 

graduates will enter a formal or informal training period in their 

first place of employment, in the developing countries they will often 

have to assume the full responsibility of a professional position 

immediately. 

Throughout the world, engineering is constantly changing. 

Technological advances, increase in knowledge, change in national pri

orities, and altering social conditions, as well as changes in the pro

fession itself, combine to affect the demand and requirements for 

engineering services. This in turn has direct implications for the 

type of education engineers require. 
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Importance of Textbooks 

Polytechnics in Nigeria, as in most developing countries, rely 

on textbooks as an aid to teaching and learning. Textbooks help the 

students to learn systematically and to review the material covered 

in class. The availability of an appropriate textbook is, therefore, 

very important. 

Flanagan (1981) distinguished textbooks from other printed 

materials by saying, "They are designed to present the basic principles 

or aspects of a given subject for use as the basis of instruction." 

Therefore, they constitute an entire course of study. Textbooks guide 

teachers by helping them organize instruction. 

Some features of a textbook as mentioned by Flanagan (1981) are: 

(1) They are designed primarily for the purpose of instruction in a 

given topic; (2) their content is presented in an organized, structured 

fashion; and (3) they may incorporate learning activities or sugges

tions for further study. Relevant information is condensed in textbooks. 

In spite of all these uses, textbooks have been criticized be

cause printed information is not interactive and therefore limits stu

dents to the context as described in the text. Flanagan (1981) men

tioned that textbooks discourage creativity and indepth learning. Yet, 

some of these criticisms are derived from inappropriate use of text

books. A teacher fully aware of the design and purpose of a textbook 

can reduce the disadvantages of textbooks to a minimum (Flanagan, 1981). 

For example, Carroll (1974) suggested, "The use of print for the learning 

of facts and information already amassed...and that print should be sup

plemented by illustrations, and coupled with practical experience." 
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Thus, textbooks may be used as guides to instruction but should not be 

the only source for the instructor. 

Selection of Content 

Loveridge (1970) mentioned two aspects to consider in planning 

a book, namely determining the knowledge to be conveyed in the text and 

how it is to be best conveyed. The content of a textbook should be 

based upon the goals of the course where it is going to be used. 

A study of curriculum design practice shows that there are 

certain common logical steps that can be followed, the identification 

and analysis of which leads to a methodology of design. The steps in 

this methodology as given by Grayson (1977) include: 

1. an analysis of needs for manpower; 

2. the setting of specifications which identify qualification 

profiles or specify desired characteristics in skills and 

knowledge that the graduate is to possess; and 

3. the selection and structuring of the content. 

Too often content is selected on the basis of tradition or an 

instructor's familiarity with it without a consideration of other 

factors. If there are no clear objectives to determine what is impor

tant and relevant, the tendency is to cover everything in the field in 

order not to omit anything of importance. Identification of fundamen

tals allows the teacher to determine what content is important for the 

students at a given time. Thus, content can be chosen which is most 

likely to be understood in terms of previous experience. Where choice 

is possible, content should be selected which offers the possibility of 

achieving the greatest number of objectives. 
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Two major criteria used to select content are relevancy and 

significance (Grayson, 1977). Relevancy implies a close connection 

between the content and the objectives it is intended to serve. Con

tent is relevant if it promotes the outcomes to be achieved. Another 

aspect of relevancy is the degree to which the subject matter is cur

rent. Knowledge, particularly in the engineering and technical areas, 

changes very rapidly so that there is a possibility of obsolescence 

of the subject matter. Not only do the facts become outdated, but the 

concepts, theories and techniques which underlie the facts become 

obsolete. 

The second criterion relates to the significance of the material 

chosen. Significance usually increases if the content is deemed to be 

fundamental, to be generalizable, or to cut across boundaries and be 

used in an interdisciplinary way for several subjects. 

In addition to relevancy and significance, there are other 

lesser criteria that may be applied in the selection of content. These 

criteria may include the availability of existing materials, the extent 

of the author's knowledge, the student's background and level of de

velopment, the needs and interests of the students, the organization 

and sequence of the content, the developments in the field of knowledge, 

how applicable the content is to a wide range of objectives, and the 

number of outcomes to be achieved (Grayson, 1977). 

Organization of Content 

After the content has been selected, it should be organized in 

a manner that will facilitate learning by the student. At this 6tage, 

it is necessary to identify the elements of the curriculum that can 
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serve as organizing threads. Grayson (1977) mentioned such elements by 

saying, "In engineering the organizing elements are often concepts, 

percepts, and skills." That is, engineering educators have identified 

certain concepts that are so basic that they become elements of major 

importance and must be developed early in the curriculum and carried 

throughout the curriculum. 

Percepts refer to information and experience that is gained 

through perception of real world phenomena. A skill might be cognitive 

or physical. Skills and percepts also may be developed at relatively 

low levels initially, and then can become increasingly deeper or more 

sophisticated as the learner progresses through the curriculum. 

Grayson (1977) identified four main principles for dealing with 

subject matter: 

1. The exposition of content should proceed from the simple to the 

complex. 

2. Materials should be ordered for presentation according to pre

requisite knowledge. 

3. Material should be presented from the practical to the abstract. 

4. Material should be presented from the part to the whole. 

In addition to these four principles for dealing with subject 

matter, three organizing principles for arranging the major elements 

of the content have been suggested by Grayson (1977). TheBe are con

tinuity, sequence and Integration. 

Continuity refers to the reiteration of the major points to be 

learned over time; that is, to the recurrence of certain concepts or 

skills in several courses. Sequence emphasizes the importance of 
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having each successive knowledge build upon the preceding one but going 

more broadly and deeply into matters involved. Integration refers to 

the relationship of curriculum experiences within courses which are 

not connected in a hierarchical arrangement. The organization of these 

experiences should be such that they help the student increasingly to 

get a unified view of the content and to unify behavior in relation to 

the elements studied. 

The design of engineering curricula and courses often begins 

with a list of content elements. These are then structured to fit into 

a logical pattern, building from the simple to the complex, with con

sideration given to the interdependence of elements and the prerequisite 

nature of certain elements (Grayson, 1977). 

Presentation of technical information must take into account 

the readers—in this case, the students. As stated by Kozma et al. 

(1978), "The preparedness, the number of prerequisite courses, and thus 

the prior familiarity of the students with the discipline, should in

dicate the amount of depth and detail allowable for a text." Language 

Bhould be kept simple with the minimum of confusing terminology. Pep

per (1981) suggested that technical information should have clear ex

planations and use of numerous examples. 

Finally, besides language Btyle, Wright and Reid (1973) and 

Wright (1977) indicated that proper use of headings, charts, tables, 

graphs and illustrations will facilitate learning. 

In reviewing the literature, the importance and features of 

textbooks were discussed. It was found that textbooks are designed to 
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present the basic principles of a given subject for use as the basis of 

instruction. They guide teachers by helping them organize instruction. 

It is important that printed materials should be supplemented by il

lustrations and coupled with practical experience. 

By design, National Diploma graduates in Nigeria are definite 

field officers. One has to guard against designing a textbook that 

could be useless in the field. Any attempt to design a textbook for 

National Diploma students in Nigeria should include practical knowledge 

and skills. 



CHAPTER 3 

PROCEDURE OF THE STUDY 

The procedures followed In accomplishing the objectives for 

this study are described in this chapter on the basis of: (1) Popu

lation and Sample; (2) Data Collection and Instrumentation; and 

(3) Analysis of Data. 

Population and Sample 

The target population for this study included all the soil 

and water specialists in Nigeria. The Bample accessible population 

was the soil and water specialist members of the Nigerian Society of 

Agricultural Engineers. A stratified random sample was drawn from the 

accessible population. This way it was also possible to include dif

ferent occupation types in the study. 

Table 1 showB the composition of the sample. The author de

liberately decided to take approximately 69 percent of the total sample 

from the field workers, etc., even though this group of members con

sisted of only about 49 percent of the total active members. The reason 

being diploma graduates in Nigeria are trained for practical work in 

the field. 

15 
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TABLE 1. Number of Members and Members Sampled from Two Member Groups 
of the Nigerian Society of Agricultural Engineers for This 
Study. 

Member Group 
Number 
Active 

of Members 
Sampled 

Higher Institutions (universities and 
polytechnics) 95 13 

Others (field workers, consultants, 
construction staff, etc.) 92 29 

TOTAL 187 42 

Data Collection and Instrumentation 

To gather data for this study, a questionnaire was developed 

(Appendix A). The author developed a suggested list of course content 

by consulting with irrigation experts in Nigeria and at the University 

of Arizona. 

The first section of the questionnaire consisted of a list of 

main topics which the respondents were asked to evaluate in terms of 

relevance—essential, important, useful, or irrelevant. Under each 

main topic were the subtopics related to the main category which the 

respondents were asked to evaluate in terms of level of coverage—mini

mum, general, or maximum. 

The second section of the questionnaire consisted of questions 

designed to characterize the respondent's type of professional 

work. 

The questionnaire was reviewed by several faculty members in 

the College of Agriculture at the University of Arizona for suggestions. 
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The final questionnaire was printed and 42 copies produced. A cover 

letter (Appendix B) and a self-addressed, return envelope were mailed 

with the questionnaire to each respondent. The cover letter introduced 

the author and explained the purpose of the study. 

In order to trace the questionnaires not returned, the author 

assigned a special code number to each questionnaire which corresponded 

with the code number assigned by the researcher to each participant. 

Six weeks after the dispatch of the questionnaires, a total of 28 com

pleted ones had been returned. A follow-up letter was immediately sent 

to those respondents whose completed questionnaires had not been re

turned. By February 10, 1986, a total of 36 completed questionnaires 

out of the expected 42 had been returned. This represented 85.7 percent 

response. The author considered this percentage of response sufficient 

for the study to be generalized for the sample. 

Data Analysis 

In analyzing the data for this study, a significance level of 

0.05 was adopted as the criterion upon which all decisions were based. 

To accomplish objective number one, which was, "Which of the 

listed course content should be included in an irrigation course at the 

diploma level in Nigeria", the frequency distribution and chi-squares were 

computed for each main topic on the basis of the frequencies observed 

in category A and those observed in category B. Categories A and B 

were designed on the basis of two combinations of the observed fre

quencies as follows: 

All the frequencies observed in the case of each main topic as 

"essential", "important", or "useful" were considered as category A and 

those observed as "irrelevant" were considered as category B. 



Since the procedure outlined above entails a 1 x 2 chi-square 

table (1 degree of freedom), "Yate's correction" described by Minium 

(1978) was employed. This correction compensates for the error in

volved in comparing calculated values of X2, which form a discontinuous 

distribution, with the theoretical tables of X̂  which form a continous 

distribution. The formula employed here was: 

(|fA° - fAe| - .5)2 ( |fBo - fBe| - .5)2 

-  ̂ + iT° 

» frequencies observed in category A 

= frequencies expected in category A 

= frequencies observed in category B 

= frequencies expected in category B 

= Yate's correction (constant) 

To statistically identify the main topics to be included in 

an irrigation course at the diploma level in Nigeria by use of chi-

square tests, the author established the following criteria for the 

analysis of the data: 

1. No significance; In such a case, the main topic would be de

clared "inconclusive". 

2. Significance: In such a case, the main topic would be evalu

ated on two bases: 

(a) If the frequency observed (fo) in category B is less 

than the frequency expected (fe) in the same category, 

the main topic would be accepted as needed in the course; 

where: 

fA° 

fAe 

fBo 

fBe 

.5 
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(b) If the frequency observed in category B is greater than 

the frequency expected in the same category, the main 

topic would be considered as not needed in the course. 

The equation adopted for this evaluation was: 

If fBo - fge < 0, the main topic is needed 

If fBo - fge > 0, the main topic is not needed 

The logic behind the above criteria is that if there is any 

significance observed in connection with any main topic, and on the 

basis of 1 x 2 chi-square table, it must be due to the fact that more 

respondents than would be expected were observed in either category A 

or category B. 

Underlying the same logic, it would follow that the probability 

of a certain group of respondents rating a certain main topic either 

"essential", "important", "useful", or "irrelevant", would be .25. 

Similarly, the expected frequencies would be .25N, N being the total 

number of respondents observed in all the four ratings. 

In case of the categories which comprise more than one rating 

scale, the expected frequencies would be the product of .25N and the 

number of rating scales. For example, if category A consisted of three 

rating scales (essential, important, and useful) and category B con

sisted of one rating 6cale (irrelevant), the expected frequencies in 

category A would be (.25N) x (3) = .75N, while in category B the ex

pected frequencies would be .25N. 

To accomplish objective number 2, which was, "Is there any dif

ference in the perception of what should be included in the course content 

for those respondents working in different types of soil and water 



engineering professional positions", the frequency distribution and 

chi-square values for the observed frequencies in each of the three 

levels of rating (essential, important, and useful) were computed on 

the basis of 2 x 3 contingency table (2 df). All the types of pro

fessional positions were classified into groups, namely (1) teaching/ 

research; and (2) others (field staff, consultants, construction 

staff, etc.). 

The following chi-square formula was used for each main topic: 

(fo - fe)2 
X2 = I fe 

where: 

fo = observed frequencies per cell 

fe = expected frequencies 

Thus, there were six cells per topic. 

Finally, the objective number 3, which was, "What is the most 

appropriate depth to teach the selected topics at the diploma level 

in Nigeria", was accomplished by computing the frequency distribution 

and chi-squares for each topic under the main topic identified "essen

tial" or "important" on the basis of 1 x 3 table (2 df). The same 

formula used for objective 2 was used for this objective. 



CHAPTER 4 

FINDINGS AND INTERPRETATION OF DATA 

Out of 42 questionnaires sent out, 36 completed ones were 

returned by the respondents. From these, all the 13 sampled from the 

higher institution member group were returned and 23 were from the 

other member group (field staff, consultants, construction staff, etc.)* 

These numbers represented 100 and 79.3 percent of the number of ques

tionnaires sent to each group, respectively (Table 1). However, the 

observed total response from the higher institution member group in

creased to 16 and that of the other group reduced by three. This was 

because the three members sampled from the non-teaching group changed 

employment to teaching but had not been updated in the 1984 directory 

used for this study. Thus, percentage response from higher institutions 

increased to 123 percent and that of other groups decreased to 69 

percent. 

Data were tabulated on the basis of frequencies observed from 

the respondents' perception of the need of the main topics listed and 

level of coverage of the subtopics listed under each of the main topics. 

The overall frequencies observed are presented in Appendix C. 

Data analyzed in this study accomplished three objectives: 

1. Identification of the course content perceived necessary to be 

taught in an irrigation course at the diploma level in Nigeria. 
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2. Determination of differences in perception of the respondents 

working in different types of soil and water engineering pro

fessional positions. 

3. Determination of the most appropriate depth to teach the se

lected topics at the diploma level in Nigeria. 

Irrigation Course Content Necessary at 
the Diploma Level in Nigeria 

Table 2 shows the main topics, the frequency distribution ob

served under each of the four levels of importance, namely "essential", 

"important", "useful", and "irrelevant". 

It can be observed from Table 2 that most of the topics were 

perceived essential or important by the respondents. High frequency 

numbers could be seen under "essential" for the following topics: 

1. Irrigation water supply 

2. Measurement of soil moisture 

3. Water requirement of crops 

A. Irrigation methods 

Those topics that received fairly high frequency numbers under 

"important" included: 

1. Soil-water relations 

2. Design of irrigation systems 

3. The canal systems 

4. Land drainage for agriculture 

The only topic that received a high frequency number under "useful" 

was "salt affected soils". 
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TABLE 2. Main Topics and the Frequency Distribution Observed Under 
Each of the Four LevelB of Importance. 

Frequency of Response 
Main Topics Essential Important Useful Irrelevant 

Irrigation Water Supply 26 8 2 0 

Soil-Water Relations 16 18 2 0 

Measurement of Soil Moisture 20 10 6 0 

Water Requirement of Crops 22 10 4 0 

Irrigation Methods 24 12 0 0 

The Design of Irrigation 
Systems 16 14 4 2 

The Canal System 18 12 6 0 

Salt Affected Soils 8 8 18 2 

Land Drainage for Agriculture 14 14 8 0 

Irrigation Pumping Plants 18 8 8 2 

Although three topics, namely "the design of irrigation systems", 

"salt affected soils", and "irrigation pumping plants" received fre

quencies of two each under "irrelevant", these frequencies were neg

ligible compared to the observations under the remaining three levels 

of importance. 

Table 3 shows the main topics, the frequency distribution for 

categories A and B, and chi-square values. At .05 level of significance 

and 1 degree of freedom, there were significant differences in all the 

ten main topics. According to the criteria established for identifying 

the required topics in this study, the ffio - fBe < 0 test for each of 

the ten main topics WBB negative. This implied that all the ten topics 
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TABLE 3. Main Topics, Frequency Distribution for Categories A and B, 
and Chi-Square Values as Identified by the Respondents. 

Frequency Per Category Chi-Squares 
Main Topics A*- Bl 1 df 

Irrigation Water Supply 36 0 10.70* 

Soil-Water Relations 36 0 10.70* 

Measurement of Soil Moisture 36 0 10.70* 

Water Requirement of Crops 36 0 10.70* 

Irrigation Methods 36 0 10.70* 

The Design of Irrigation Systems 34 2 6.26* 

The Canal System 36 0 10.70* 

Salt Affected Soils 34 2 6.26* 

Land Drainage for Agriculture 36 0 10.70* 

Irrigation Pumping Plants 34 2 6.26* 

X2 at .05 level = 3.84 (1 df) 

"'"Category A = essential/important/useful 
Category B = irrelevant 

tfc 
Significantly different 

were perceived either essential, important, or useful and should be 

included in a textbook on irrigation for Nigeria. However, the content 

depth on the topic "salt affected soils" should be kept to a minimum. 

Further chi-square computations were done for each of the ten 

main topics to determine which of them were either "essential" or 

"important" versus those considered "useful" or "irrelevant". Table 4 

reveals the main topics, frequency distribution for the two categories 

of ratings (essential/important and useful/irrelevant) and chi-square 

values. 



TABLE 4. Main Topics, Frequency Distribution for "Essential/Important 
and "Useful/Irrelevant" Categories, and Chi-Squares as Iden
tified by the Respondents. 

Frequency Per Category 
Essential/ Useful/ Chi-Square 

Main Topics Important Irrelevant 1 df 

Irrigation Water Supply 34 2 26.69* 

Soil-Water Relations 34 2 26.69* 

Measurement of Soil Moisture 30 6 14.69* 

Water Requirement of Crops 32 4 20.25* 

Irrigation Methods 36 0 34.03* 

The Design of Irrigation 
SystemB 30 6 14.69* 

The Canal System 30 6 14.69* 

Salt Affected Soils 16 20 0.25 

Land Drainage for 
Agriculture 28 8 10.03* 

Irrigation Pumping Plants 26 10 6.25* 

at .05 level = 3.84 (1 df) 
*Significant difference at .05 level 

At the .05 level of significance and 1 degree of freedom, it 

was observed that there were significant differences in the following 

nine of the ten topics: 

1. Irrigation water supply 

2. Soil-water relations 

3. Measurement of soil moisture 

4. Water requirement of crops 

5. Irrigation methods 

6. The design of irrigation systems 
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7. The canal system 

8. Land drainage for agriculture 

9. Irrigation pumping plants 

The above nine main topics had negative fgo - %e tests. Based upon 

the criteria established for analysis of the data for this study, the 

above nine topics were recorded as either "essential" or "important". 

The only main topic in which no significant difference was 

observed was "salt affected soils". Based on the same criterion, this 

topic was recorded as just "useful". 

Differences in Topics Identified Essential/ 
Important by Respondents Working in 
Different Types of Professional 

Positions 

In order to accomplish objective number 2, the frequency dis

tribution and chi-square values of 2 x 3 contingency tables were computed 

for each of the nine main topics identified as "essential" or "impor

tant". Table 5 presents the nine main topics, frequency distribution 

per professional position category and chi-square values. 

It could be observed from the table that up to 16 responses 

were recorded under the- teachers/researchers group, even though only 

13 of the group were sampled. This was because three of those sampled 

under the non-teaching group changed employment to teaching but had not 

been updated in the 1984 directory used for this study—hence, the 

discrepancy. 

At .05 level of significance and 2 degrees of freedom, signi

ficant differences were observed in the following three main topics: 
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TABLE 5. "Essential/Important" Main Topics, Frequency Distribution 
Per Staff Category and Chi-Square Values as Identified by 
the Respondents. 

Frequency Per Rating Level Chi-
Essential Important Useful Square 

Main Topics +A B A B A B 2 df 

Irrigation Water Supply 14 12 0 8 2 0 9.84* 

Soil-Water Relations 6 10 10 10 0 0 0.15 

Measurement of Soil 
Moisture 10 10 6 4 0 6 6.05* 

Water Requirement of 
Crops 10 12 6 4 0 4 4.60 

Irrigation Methods 12 12 4 8 0 0 0.89 

The Design of Irrigation 
Systems 4 10 6 8 4 2 2.88 

The Canal System 4 14 6 6 6 0 11.23* 

Land Drainage for 
Agriculture 6 8 6 8 4 4 0.13 

Irrigation Pumping Plants 6 12 4 4 4 4 0.98 

X2 at .05 level'•= 5.99 (2 df) 

A = teaching/research staff 

B = Others (field staff, consultants, construction staff, etc.) 
*Significant difference at .05 level 
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1. Irrigation water Bupply 

2. Measurement of soil moisture 

3. The canal system 

For the first topic above, most teachers/researchers felt the topic 

was essential, whereas non-teachers considered it to be only Important. 

While most teachers/researchers thought "measurement of soil moisture" 

to be important, non-teachers felt the topic to be useful. In the 

case of "the canal system", teachers felt it to be only useful, but 

others considered it to be essential. 

No significant differences were found in the case of the fol

lowing six topics: 

1. Soil-water relations 

2. Water requirement of crops 

3. Irrigation methods 

4. The design of irrigation systems 

5. Land drainage for agriculture 

6. Irrigation pumping plants 

This implies there were no differences in perception of the respon

dents working in different types of professional positions on the 

above six topics identified essential/important. Therefore, all the 

six topics must be given an adequate coverage in a textbook that should 

serve a broad population. 

The Most Appropriate Depth to Teach "Essential/ 
Important Topics at Diploma Level in Nigeria 

In order to determine the most appropriate depth to teach the 

selected topics at the diploma level in Nigeria, frequency distribution 



29 

and chl-squares were computed for each subtopic under the main topics 

identified "essential" or "important" on the basis of 1 x 3 table 

(2 df). Table 6 presents the topics, frequency distribution per level 

of coverage, and chi-square values. 

TABLE 6. "Essential" and "Important" Topics, Frequency Distribution 
Per Level of Coverage and Chi-Square Values as Identified 
by the Respondents. 

Topics 

Frequency Per Level 
of Coverage Chi-Square 

Minimum General Maximum 2 df 

Irrigation Water Supply; 
Sources of Irrigation 
Water 

Irrigation Well Development 
Water Quality 
Water Flow Measurement 

Soil-Water Relations: 

8 
8 
12 
6 

14 
14 
12 
10 

The Composition of Soils 8 18 
Soil Physical Properties 
Influencing Irrigation 2 14 

Soil Groups in Nigeria 8 12 
Movement of Water into 
Soils 10 14 

Soil Moisture Retention 
and Movement 8 14 

Rooting Characteristics and 
Moisture Use of Crops 2 20 

Measurement of Soil Moisture: 
Soil Sample Taking 6 10 
Gravimetric Method 6 18 
Tensiometers and Their Uses 10 16 
Neutron Method 16 10 
Use of Thermal Properties 
of Soils 16 10 

Use of Electrical Prop
erties of Porous Blocks 12 14 

Water Requirement of Croj>s: 
Evaptranspiration (ET) 
Measurement 10 16 

Soil and Plant Factors 
Affecting ET 2 28 

14 
14 
12 
20 

10 

20 
16 

12 

14 

14 

20 
12 
10 
10 

10 

10 

10 

6 

2.00 
2.00 
0.00 
8.67* 

4.67 

14.00* 
2.67 

0.67 

2.00 

14.00* 

8.67* 
6.00* 
2.00 
2.00 

2.00 

0.67 

2.00 

32.67* 



TABLE 6, continued 

Frequency Per Level 
Chi-Square 

Topics Minimum General Maximum 2 df 

Empirical Methods for 
Estimating ET 10 20 6 8.67* 

Irrigation Efficiencies 6 12 18 6.00* 
The Scheduling of Irrigation 6 12 18 6.00* 

Irrigation Methods: 
Evaluation of Irrigation 
Methods 8 10 18 4.67 

Furrow Irrigation 4 12 20 10.67* 
Border Irrigation 6 14 16 4.67 
Check Basin Irrigation 4 12 20 10.67* 
Sprinkler Irrigation 4 18 14 8.67* 
Drip Irrigation 8 16 12 2.67 
Sub-irrigation 8 14 14 2.00 

The Design of Irrigation Systems: 
The Design of Furrow 
Irrigation 10 12 14 0.67 

The Design of Border 
Irrigation 6 18 12 6.00* 

The Design of Check Basin 
Irrigation 6 16 14 4.67 

The Design of Sprinkler 
Irrigation 6 18 12 6.00* 

The Design of Drip Irrigation 14 10 12 0.67 
The Design of Sub-irrigation 14 6 16 4.67 

The Canal System: 
The Canal Layout 8 16 12 2.67 
Channel Design 8 16 12 2.67 
Canal Structures Design 8 16 12 2.67 
Canal Maintenance 4 12 20 10.67* 

Land Drainage for Agriculture: 
16.67* Ditch Drain Systems 2 22 12 16.67* 

Pipe Drain Systems 6 20 10 8.67* 
Design of Drainage Systems 10 16 10 2.00 

Irrigation Pumping Plants: 
2.67 Pump Selection 8 12 16 2.67 

Sources of Power for Pumping 12 16 8 2.67 
Power Transmission 14 16 6 4.67 
Pump Installation and 
Maintenance 8 14 14 2.00 

X2 at .05 level - 5.99 (2 df) 
*Signifleant difference at .05 level 
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Three levels of coverage were considered in this study, namely: 

1. Minimum coverage — general acquaintance with the subject with

out the details required to use it. 

2. General coverage — adequate treatment of the topic so the 

student possesses more than a general acquaintance but may re

quire additional instruction or use of reference materials in 

order to apply the knowledge or concept in a practical situation. 

3. Maximum coverage — an indepth treatment of the topic from both 

a theoretical and practical application standpoint. Students 

should be able to apply the knowledge or concept to a problem 

situation with little additional instruction or consultation or 

reference materials. 

At .05 level of significance and 2 degrees of freedom, a signi

ficant difference was observed in the level of coverage of "water flow 

measurement" in the area of "irrigation water supply". Out of the 36 

respondents, 20 of them felt the topic should be given a maximum cover

age. No significant differences were observed in the case of the other 

topics in the area of "irrigation water supply". This implies that the 

respondents felt the need of level of coverage differently. However, 

the topics should be given an adequate coverage so as to serve a broad 

population. 

In the area of "soil-water relations", significant differences 

were observed in the following topics: CD soil physical properties 

influencing irrigation; and (2) rooting characteristics and moisture 

use of crops. Most of the respondents felt the above two topics should 

be given the maximum to general coverage, respectively. 
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No significant differences were observed in the case of the re

maining four topics in the area of "soil-water relations". However, 

the topics should be covered adequately so as to be useful to a broad 

population. 

Significant differences were found in two of the six topicB 

under "measurement of soil moisture". The two topics with significant 

differences were: CD soil sample taking; and (2) gravimetric method 

of soil moisture measurement. Most respondents felt that the two topics 

should be given the maximum to general coverage, respectively. 

No significant differences were observed in the case of the re

maining four topics in the area of "measurement of soil moisture", but 

the topics should be given an adequate coverage. 

Significant differences were observed in four of five topics 

listed in the area of "water requirement of crops". Those four topics 

with significant differences were: 

1. Soil and water factors affecting evapotranspiration 

2. Empirical methods for estimating evapotranspiration 

3. Irrigation efficiencies 

4. The scheduling of irrigation 

Most of the respondents felt the first two topics above should be given 

a general coverage, but the second two should be given a maximum coverage. 

In the area of "irrigation methods", significant differences 

were observed in the following topics: 

1. Furrow irrigation 

2. Check basin irrigation 

3. Sprinkler irrigation 
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The majority of the respondents indicated that the first two topics 

above deserved a maximum coverage but the third should be of general 

coverage. 

No significant differences were observed in the case of the re

maining four topics in the area of "irrigation methods" but should be 

given an adequate coverage. 

Under "design of irrigation systems", the following two topics 

were observed to have significant differences: (1) The design of bor

der irrigation; and (2) the design of sprinkler irrigation. Eighteen 

of the 36 respondents felt that the above two topics should be given 

a general coverage, whereas 12 of them indicated that the topics de

served a maximum coverage. 

There were no significant differences observed in the remaining 

four topics under "design of irrigation systems". However, the four 

topics should be covered adequately so as to be useful to a broad 

population. 

Only one topic under "the canal system" was observed to have a 

significant difference. The only topic was "canal maintenance", in 

which the majority of the respondents indicated that it should be given 

a maximum coverage. No significant differences were observed in the 

remaining three topics under "the canal system" but the topics should 

be covered adequately. 

Two of the three topics under "land drainage for agriculture" 

were observed to have significant differences. The two topics, both 

of which were felt to deserve a general coverage, were: (1) ditch 

drain systems; and (2) pipe drain systems. No significant difference 
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was observed in the case of the remaining one topic under "land drain

age for agriculture", but it should be covered adequately. 

Finally, there were no significant differences observed in all 

the four topics listed in the area of "irrigation pumping plants". 

However, for a textbook to be useful to the general population, all the 

four topics should be covered adequately. 

Data presented in this chapter can be summarized as follows: 

1. Out of the ten areas of irrigation listed for this study, nine 

of them were identified as either "essential" or "important" 

for irrigation course content at the diploma level in Nigeria. 

Therefore, all the nine areas should be given a priority in an 

irrigation textbook for diploma students in Nigeria. The only 

one area considered useful should also be included but kept to 

a minimum. 

2. Respondents working in different professional positions had dif

ferent perceptions on the Importance of three of the nine areas 

identified "essential" or "important". 

3. Out of the 45 topics listed under the nine areas identified 

"essential" or "important" by the respondents for this study, 

eight topics were identified to be given a maximum coverage and 

nine to be of general coverage. There were no significant dif

ferences observed in the level of coverage for the remaining 

28 topics, implying there was no general agreement as to the 

level of coverage for those topics. However, all the 28 topics 

should be covered adequately in a textbook so that the book 

could be useful to a broad population. 



CHAPTER 5 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

In keeping with the purpose and objectives of this study, this 

chapter gives the Bummary of the findings, conclusions and recommen

dations based upon the results of the study. 

Purpose and Objectives 

The purpose of this study was to identify the course content 

essential in an irrigation course at the diploma level in Nigeria which 

could eventually be used as guidelines to develop an outline for a text

book on an irrigation course. 

To achieve this purpose, the following objectives were out

lined for the study: 

1. Which of the listed course content should be included in an ir

rigation course at the diploma level in Nigeria? 

2. Is there any difference in the perception of what should be 

included in the course content for those respondents working 

in different types of soil and water engineering professional 

positions? 

3. What is the most appropriate depth to teach the selected topics 

at the diploma level in Nigeria? 

35 
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Summary of Findings 

Findings of this study can be summarized as follovs: 

Nine out of the ten listed main topics for this study were iden

tified by the respondents as either "essential" or "important" 

to be included in an irrigation course at the diploma level in 

Nigeria. The remaining one was identified as being useful. 

The following is the list of those topics identified as either 

"essential" or "important" by the respondents: 

a. Irrigation water supply 

b. Soil-water relations 

c. Measurement of soil moisture 

d. Water requirement of crops 

e. Irrigation methods 

f. The design of irrigation systems 

g. The canal system 

h. Land drainage for agriculture 

i. Irrigation pumping plants 

The only main topic considered as "useful" by the respondents 

was "salt affected soils". None of the topics were perceived 

as being irrelevant to the students. 

The respondents' type of work was found to affect their per

ceptions on three of the nine main topics identified "essential" 

or "important". The following is the list of those three main 

topics: 

a. Irrigation water supply 

b. Measurement of soil moisture 

c. The canal system 
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The respondents' perception on the remaining six main topics 

appeared not affected by their type of work. The following is 

the list of those six topics: 

a. Soil-water relations 

b. Water requirement of crops 

c. Irrigation methods 

d. The design of irrigation systems 

e. Land drainage for agriculture 

f. Irrigation pumping plants 

3. The following topics under the respective "essential" or "im

portant" main topics were considered by the respondents to be 

given a maximum coverage: 

a. Irrigation water supply 
Water flow measurement 

b. Soil-water relations 
Soil physical properties influencing irrigation 

c. Measurement of soil moisture 
Soil sample taking 

d. Water requirement of crops 
Irrigation efficiencies 
The scheduling of irrigation 

e. Irrigation methods 
Furrow irrigation 
Check basin irrigation 

f. The canal system 
Canal maintenance 

The following were recorded to be given a general coverage: 

a. Soil-water relations 
Rooting characteristics and moisture use of crops 

b. Measurement of soil moisture 
Gravimetric method 
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c. Water requirement of crops 
Soil and plant factors affecting evapotranspiration 
Empirical methods for estimating evapotranspiration 

d. The design of irrigation systems 
The design of border irrigation 
The design of sprinkler irrigation 

e. Land drainage for agriculture 
Ditch drain systems 
Pipe drain systems 

There was no general agreement as to the level of coverage in 

the case of the remaining topics, but those topics should be 

adequately covered to serve a broad population. 

Conclusions 

From the above results, the following conclusions were drawn: 

1. The soil and water specialists in Nigeria were able to identify 

the irrigation course content necessary for diploma students 

in Nigeria. 

2. The type of duties performed by the specialists tended to af

fect their perception on importance of some areas of irrigation. 

This phenomenon was indicated on three out of the nine areas 

perceived essential or important. For example, while most 

teachers/researchers considered "canal system" just useful, 

those in non-teaching felt the area was essential. 

3. There was no general consensus among the respondents about the 

depth of coverage on about 62 percent (28 out of 45) of the 

topics listed under the main topics identified "essential" or 

"important". Only eight and nine topics were considered to 

deserve the maximum and general coverage, respectively. However, 
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if the remaining 28 topics are adequately covered in a text

book, the book will be useful to a broad population. 

Recommendat ions 

Based upon the findings of the Btudy and the suggestions pro

vided by some respondents, the following recommendations are offered: 

1. A definite effort should be made to develop a textbook fol

lowing, as much as possible, the outline from this study. 

2. In attempting to develop the textbook, all the main topics 

identified "essential" or "important" should be adequately 

covered. An attempt should be made to include the "useful" 

main topic if materials and circumstances permit it. 

3. All the topics considered to be given a maximum, general, or 

minimum coverage should be covered accordingly. 

A. The textbook should be practical-oriented because in Nigeria 

diploma graduates are definite field workers. 

5. The results of this study should be-brought to the attention 

of all teachers of irrigation in the polytechnics throughout 

Nigeria. 



APPENDIX A 

SURVEY QUESTIONNAIRE 
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SURVEY QUESTIONNAIRE TO DETERMINE 
IRRIGATION COURSE CONTENT 

USEFUL AT DIPLOMA LEVEL IN NIGERIA 

Section 1 

To determine topics that should be included in the contents of an irriga
tion course for diploma students, indicate with an (X) at the appropriate 
column. If you consider that the topic is totally irrelevant and should 
not be included in the course, check the last column. But if the topic 
should be included (essential, important or useful), please indicate with 
an (X) the level of coverage of the subtopics under the main topic. The 
levels of coverage are quantified as follows: 

Level 1 (minimum) coverage — general acquaintance with the subject without 
the details required to use it, i.e. general theoretical understanding. 

Level 2 (general) coverage — adequate treatment of the topic so the student 
possesses more than a general acquaintance but may require additional 
instruction or use of reference materials in order to apply the knowl
edge or concept in a practical situation. 

Level 3 (maximum) coverage — an indepth treatment of the topic from both a 
theoretical and practical application standpoint. Students should be 
able to apply the knowledge or concept to a problem situation with 
little additional instruction or consultation of reference materials. 

Topics Essential Important Useful Irrelevant 

1. Irrigation Water Supply () () () () 

Level of Coverage 

1-1 Sources of irrigation water 1() 2( ) 3() 
1-2 Irrigation well development 1() 2( ) 3() 
1-3 Water quality 1() 2() 3() 
1-4 Water flow measurement 1() 2() 3() 

Essential Important Useful Irrelevant 

2. Soil-Water Relations () () () () 

Level of Coverage 

2-•1 The composition of soils K ) 2( ) 3( ) 
2-•2 Soil physical properties 

influencing irrigation K ) 2( ) 3( ) 
2-•3 Soil groups in Nigeria 1( ) 2( ) 3( ) 
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Topics Level of Coverage 

2-4 Movement of water into soils 1() 2() 3() 
2-5 Soil moisture retention and 

movement 1() 2() 3() 
2-6 Rooting characteristics and 

moisture use of crops 1() 2() 3() 

Essential Important Useful Irrelevant 

Measurement of Soil Moisture () () () () 

Level of Coverage 

3-1 Soil sample taking l( ) 2( ) 3( ) 
3-2 Gravimetric method 1( ) 2( ) 3( ) 
3-3 Tensiometers and their uses 1( ) 2( ) 3( ) 
3-4 Neutron method 1( ) 2( ) 3( ) 
3-5 Use of thermal properties 

of soils 1( ) 2( ) 3( ) 
3-6 Use of electrical properties 

of porous blocks l( ) 2< ) 3( ) 

Essential Important Useful Irrelevant 

Water Requirement of Crops ( ) ( ) ( ) ( ) 

Level of Coverage 

4-1 Evapotranspiration (ET) 
measurement 1( ) 2( ) 3( ) 

4-2 Soil and plant factors 
affecting ET l( ) 2( ) 3( ) 

4-3 Empirical methods for 
estimating ET l( ) 2( ) 3( ) 

4-4 Irrigation efficiencies K ) 2( ) 3( ) 
4-5 The scheduling of irrigation l( ) 2( ) 3( ) 

Essential Important Useful Irrelevant 

Irrigation Methods () () () () 

Level of Coverage 

5-1 Evaluation of irrigation 
methods 

5-2 Furrow irrigation 
5-3 Border irrigation 
5-4 Check basin irrigation 
5-5 Sprinkler irrigation 
5-6 Drip irrigation 
5-7 Subirrigation 

2(  
2 ( 
2 (  
2 (  
2( 
2 (  
2(  

3( 
3( 
3( 
3C 
3( 
3( 
3( 
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Topics Essential Important Useful Irrelevant 

6. The Design of Irrigation Systems () () () () 

Level of Coverage 

6-•1 The design of furrow irrigation 1( ) 2( ) 3( ) 
6-•2 The design of border irrigation l( ) 2( ) 3( ) 
6-•3 The design of check basin 

irrigation l( ) 2( ) 3( ) 
6-•4 The design of sprinkler 

irrigation K ) 2( ) 3( ) 
6--5 The design of drip irrigation l( ) 2( ) 3( ) 
6-•6 The design of subirrigation K ) 2( ) 3( ) 

7. The Canal System 

7-1 The canal layout 
7-2 Channel design 
7-3 Canal structures design 
7-4 Canal maintenance 

Essential Important Useful Irrelevant 

( ) ( ) ( ) ( ) 

Level of Coverage 

l( ) 
K ) 
K ) 
l( ) 

2 (  )  
2( ) 
2 (  )  
2 (  )  

3( ) 
3( ) 
3( ) 
3( ) 

8. Salt Affected Soils 

Essential Important Useful Irrelevant 

( ) ( ) ( ) 

Level of Coverage 

( ) 

8-1 Soil classification and 
crop tolerance 1() 2() 3() 

8-2 Management of salt affected 
soils 1() 2() 3() 

8-3 Reclamation of salt affected 
soils 1() 2() 3() 

Essential Important Useful Irrelevant 

9 .  L a n d  D r a i n a g e  f o r  A g r i c u l t u r e  ( )  ( )  ( )  ( )  

Level of Coverage 

9-1 Ditch drain systems l( ) 2( ) 3( ) 
9-2 Pipe drain systems l( ) 2( ) 3( ) 
9-3 Design of drainage systems l( ) 2( ) 3( ) 
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Essential Important Useful Irrelevant 

10. Irrigation Pumping Plants () () () () 

Level of Coverage 

10-1 Pump selection K ) 2( ) 3( ) 
10-2 Sources of power for pumping K ) 2( ) 3( ) 
10-3 Power transmission K ) 2( ) 3 ( ) 
10-4 Pump installation and 

maintenance K ) 2( ) 3( ) 

11. What other topics do you suggest are essential to be included in the 
irrigation course content for diploma students in Nigeria? 



Section 2 

To establish a relation between your 
indicate with an (X) the right place 

1. Your type of work 

experience and the areas you selected, 
in the following questions: 

( ) Teaching 
( ) Research 
( ) Maintenance 
( ) Other 

Please Specify 
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The University of Arizona 

College of Agriculture 
Department of Agricultural Education 
Tucson, Arizona 85721 1985 

188? 

A Proud Beginning 

Sir 

This Is an effort to design a textbook for an irrigation course 
that will be appropriate for diploma courses (ND and HND) in Nigeria. 
I solicit for your opinion in this task by completing the questionnaire 
attached. Your participation In this study is vital to its success. 

The study Is being conducted by a Nigerian student in the College 
of Agriculture at the University of Arizona, U.S.A. 

Please complete the survey and return it to me in the enclosed 
self-addressed, stamped envelope. Tour early completion and return of 
the survey will be very much appreciated. This will not only help in 
the design of a book, but will also help me to complete my study promptly. 

May I express my appreciation to you in advance for your cooperation. 

Sincerely, 

Mohammed B. Ndaminln 
SUPO Box 20703 
University of Arizona 
Tucson, AZ 85720 

Attachment 
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Observed Frequencies from the 
Respondents 

Main Topics Essential Important Useful Irrelevant 

Irrigation Water Supply 26 8 2 0 
Soil-Water Relations 16 20 0 0 
Measurement of Soil Moisture 20 10 6 0 
Water Requirement of Crops 22 10 4 0 
Irrigation Methods 24 12 0 0 
The Design of Irrigation Systems 14 14 6 2 
The Canal System 18 12 6 0 
Salt Affected Soils 8 8 18 2 
Land Drainage for Agriculture 14 14 8 0 
Irrigation Pumping Plants 18 8 8 2 

Frequencies Per Level 
of Coverage 

Subtopics 1 2 3 

Irrigation Water Supply: 
Sources of Irrigation Water 8 14 14 
Irrigation Well Development 8 14 14 
Water Quality 12 12 12 
Water Flow Measurement 6 10 20 

Soil-Water Relations: 
The Composition of Soils 8 18 10 
Soil Physical Properties Influencing 

Irrigation 2 14 20 
Soil Groups in Nigeria 8 12 16 
Movement of Water into Soils 10 14 12 
Soil Moisture Retention and Movement 8 14 14 
Rooting Characteristics and Moisture 

Use of Crops 2 20 14 

Measurement of Soil Moisture: 
Soil Sample Taking 6 10 20 
Gravimetric Method 6 18 12 
Tensiometers and Their UseB 10 16 10 
Neutron Method 16 10 10 
Use of Thermal Properties of Soils 16 10 10 
Use of Electrical Properties of Porous 

Block 12 14 10 

ter Requirement of Crops: 
Evapotranspiration (ET) Measurement 10 16 10 
Soil and Plant Factors Affecting ET 2 28 6 
Empirical Methods for Estimating ET 10 20 6 
Irrigation Efficiencies 6 12 18 
The Scheduling of Irrigation 6 12 18 
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Frequencies Per Level 
of Coverage 

Subtopics 12 3 

Irrigation Methods: 
Evaluation of Irrigation Methods 8 10 18 
Furrow Irrigation A 12 20 
Border Irrigation 6 1A 16 
Check Basin Irrigation A 12 20 
Sprinkler Irrigation A 18 1A 
Drip Irrigation 8 16 12 
Sub-irrigation 8 1A 1A 

The Design of Irrigation Systems: 
The Design of Furrow Irrigation 10 12 1A 
The Design of Border Irrigation 6 18 12 
The Design of Check Basin Irrigation 6 16 1A 
The Design of Sprinkler Irrigation 6 18 12 
The Design of Drip Irrigation 1A 10 12 
The Design of Sub-irrigation 1A 6 16 

The Canal System: 
The Canal Layout 8 16 12 
Channel Design 8 16 12 
Canal Structures Design 8 16 12 
Canal Maintenance A 12 20 

Salt Affected Soils: 
Soil Classification and Crop Tolerance 8 26 2 
Management of Salt 10 16 10 
Reclamation of Salt Affected Soils 10 10 16 

Land Drainage for Agriculture: 
Ditch Drain Systems 2 22 12 
Pipe Drain Systems 6 20 10 
Design of Drainage Systems 10 16 10 

Irrigation Pumping Plants: 
Pump Selection 8 12 16 
Sources of Power for Pumping 12 16 8 
Power Transmission 1A 16 6 
Pump Installation and Maintenance 8 1A 1A 

1 =• Minimum Coverage 
2 = General Coverage 
3 = Maximum Coverage 
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