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INTRODUCTION
You are highly welcome to Report Writing in Soil Science (SLM 312).
This is a two (2) credit unit course designed for students’ agricultural
sciences. This course has six (6) study units and presents the fundamental
concepts of report writing in soil science. The lectures cover areas such
as; experimental designs, field experimentation, the use of statistics and
graphics, technical report writing, theses and dissertation, journals and
their formats.
This course material is equipped with worked examples and tutor-marked
assignments. Also, it is designed to give you a brief description of the
contents of the course, the work to be done and the materials that you
need. There is also a list of relevant textbooks that could be consulted for
further reading/learning.
Assignments and exercises were meant to acquaint students with
examinations and make them pass with excellent grades. If you take your
assignments and exercises serious, I am sure you will all excel without
casualties.

WHAT YOU WILL LEARN IN THIS COURSE
In this course, you have the course units and a course guide. The course
guide will inform you briefly what the course is all about. It is a general
overview of the course materials you will be using and how to use those
materials. It also helps you to allocate the appropriate time to each unit so
that you can successfully complete the course within the stipulated time
frame.
The course guide also helps you to know how to go about your Tutormarked-Assignment which will form part of your overall assessment at
the end of the course. Also, there will be tutorial classes that are related
to this course, where you can interact with your facilitators and other
students. Please you are encouraged to attend these tutorial classes.
This course will expose you to report writing, field experimentation, the
use of statistics and graphics, technical report writing, theses and
dissertations, journals and their formats, the knowledge will be helpful to
you during your project and even after graduation.

COURSE AIMS
This course aims to enable you to know and understand how to; write a
scientific report, understand the use of statistics and graphics, write a
technical report, theses and dissertation, journals and their format.
iv
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COURSE OBJECTIVES
The objective of this course is to enlighten you about the concepts of
report writing in soil science. To achieve the aims mentioned above, the
course has overall objectives. In addition, each unit has also specific
objectives. The unit objectives are given at the beginning of a unit; you
should read them before you start working through the unit. You may
refer to them in the course of your study of the unit, so as to check on your
performance and understanding. Go through the unit objective after
completing a unit, so as to be sure that you have done what is required of
you by the unit. At the end of the course, you should be able to;









discuss the various types of experimental designs
highlight the procedures for data collection
highlight the contents of a research
identify the sources of variation in experimental design
define and discuss the usefulness of statistics and graphics
highlight and discuss the reporting structure in a technical report
highlight the standard sequence of a theses/dissertation
discuss the features of a journal

WORKING THROUGH THE COURSE
To successfully complete this course, you are required to read and
understand each study unit, read the textbooks and other materials
provided by the National Open University. Reading the reference
materials can also be of great assistance.
There will be a final examination at the end of the course. The course
guide provides you with all the components of the course, how to go about
studying and how you should allocate your time to each unit so as to finish
on time and successfully.

STUDY UNIT
The course is divided into six (7) units. The following are the study units
contained in this course:
Unit 1:

Unit 2:

The first unit defines what experimental design is, the
various types of experimental designs; their advantages and
disadvantages, and analysis of factorial experiment
Defines field experimentation and its practices, methods of
data collection, contents of a research, sources of variation
in field experimentation, merits of replication, methods of
reducing experimental error, difference between accuracy
and precision, problem of precision.
v
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Unit 3:
Unit 4:
Unit 5:
Unit 6:
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Defines statistics and graphics, the usefulness of statistics
and graphics, graph parts, types of graphs.
Defines Technical Report, gives a structure of a technical
report
Defines theses and dissertations, gives an organizational
sequence of a theses/dissertation.
Defines Journal and its format, highlights features of a
journal, presents a sample of a scientific journal.

SET OF MATERIALS
Each unit has a list of recommended materials. Go through the
recommended textbooks and materials for necessary assistance while
going through the unit and before attempting the exercises. Where you
think you cannot find the necessary references that have been quoted in
any of the units; just go online and type in the name of the author on
Google, and from there you can find all relevant materials needed.

ASSESSMENT
You will be assessed in two ways in this course – the tutor-marked
assignments and a written examination. You are expected to do the
assignments and submit them to your tutorial facilitator for formal
assessment in accordance with the stated deadlines. Your tutor marked
assignment will account for 30% of the total course.

TUTOR MARKED ASSIGNMENT
There are tutor-marked assignments at the end of every unit which you
are expected to do. You are expected to go through the study units very
carefully so that you can attempt the self-assessment exercises. You will
be assessed on the different aspects of the course but only three of them
will be selected for continuous assessment. Send the completed
assignment (when due) together with the tutor-marked assignment form
to your tutorial facilitator. Make sure you send in your assignment before
the stated deadline.

FINAL EXAMINATION AND GRADING
The modalities for the final examination for SLM 312 will be determined
by NOUN. The pattern of the questions will not be too different from
those you have responded to in the tutor-marked exercises. However, as
the university has commenced online examinations, you may have to
adjust to whatever format is made available to you at any point in time.
Nonetheless, you can be assured of the content validity of the
examinations. You will only be examined strictly on the content of the
vi
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course, no matter the form the examination takes. It is thus advisable that
you revise the different kinds of sections of the course properly before the
examination date.

HOW TO GET THE BEST FROM THE COURSE
The study units in this course have been written in such a way that you
can easily go through them without the lecturer being physically around
and this is what happens in distance learning. Easy study unit is for one
week. The study units will introduce you to the topic for that week; give
you the objective for the unit and what you are expected to be able to do
at the end of the unit, follow these religiously and do the exercises that
follow.

TUTORS AND TUTORIALS
There are 6 tutorial hours for this course. The dates, time and location of
these tutorials will be communicated to you as well as the name and phone
number of your tutorial facilitator. You will also be notified of your
tutorial group. As you relate with your tutorial facilitator, he/she will mark
and correct your assignment and also keep a close watch on your
performance in the tutor-marked assignments and attendance at tutorials.
Feel free to contact your tutorial facilitator by phone or email if you have
any problem with the contents of any of the study units.

vii
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EXPERIMENTAL DESIGNS

CONTENTS
1.0
2.0
3.0

4.0
5.0
6.0
7.0

Introduction
Objectives
Main Content (Experimental Designs)
3.1
Completely Randomisation Design (CRD)
3.2
Latin Square Design
3.3
Split Plot Design
3.4
Analysis of Factorial Experiment
Conclusion
Summary
Tutor-Marked Assignment
References/Further Reading

1.0

INTRODUCTION

Experimental design as a subset of scientific investigation is a popular
and widely used research approach. The essence of experimental design
and perhaps the most important reason researchers choose to design and
conduct experiments is the precision with which one can analyze the
relationship between and among variables and to make that analysis as
objective as possible.

2.0

OBJECTIVES

By the end of this unit, you will be able to;




define experimental design
list the types of experimental designs we have
advantages and disadvantages of the various types
experimental designs

3.0

MAIN CONTENT

of

Experimental Design
Experimental design is the process of carrying out research in an
objective and controlled fashion so that precision is maximized and
specific conclusions can be drawn regarding a hypothesis statement.
Generally, the purpose is to establish the effect that a factor or
independent variable has on a dependent variable.
To look at it from another perspective, experimental design minimizes
ambiguity and attempts to eliminate confusion.
1
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Completely Randomization Design (CRD)
Randomized Complete Block Design (RCBD)
Latin square
Split plot design
Split-split plot design
Split block design

For each of the above designs it is very important to:

Randomize the treatments or factors within each design

Label the plots in the field

Know the advantages and disadvantages of each design

Able to collect the data correctly on the field

Know the sources of variation

Assign correct degrees of freedom for sources of variation

Able to calculate Sum of Squares for each variation

Calculate Mean Squares

Compute error or Error Mean Square

Calculate F-Ratio

Test for Significance

Separate Means

3.1

Completely Randomisation Design (CRD)

It is the simplest design. It is good for laboratory, green house and pot
experiments. It is therefore suitable or efficient where conditions are
homogenous. In the design, as many treatments can be used because of
its simplicity and flexibility.
Disadvantages: It doesn’t give a very good measure of experimental
error i.e., it has low error precision where experimental material or
environment is heterogeneous.
Randomisation in CRD Rhizobium strains
USDA 1
1
6
11
USDA 33
2
7
12
USDA 44
3
8
13
USDA 75
4
9
14
Control strain 5
10
15

16
17
18
19
20

The randomization of treatments in a 4 x 4 Latin square is as shown:
Rep I
Rep II
Rep III
Rep IV
D
A
C
B
2

C
B
D
A

B
D
A
C

A
C
B
D
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The heterogeneity that Latin square can control in two directions could
be in the environment (soil) or planting material or both soil and
planting material. e.g.
(1)
(2)

Soil that slopes in two directions
Slope

3.2

Latin Square Design

Advantages
1.
Takes care of heterogeneity in 2 directions
2.
Has more precision than CRD and RCBD
The disadvantages
1.
The number of rows must be equal to the number of blocks
(colums and equal to number of treatments).
2.
Therefore it becomes cumbersome to analyse when the number of
treatments exceed five or six.
The design
Because of the number of rows and columns must be equal i.e. square
the design could be a 3 x 3 or 4 x 4 or 5 x 5 or 6 x 6 Latin square in one
direction and water table in another direction.
3.

Only slope in one direction but the other heterogeneity in the
planting material e.g. cassava cutting or yam tuber cut into
different maturity stages and different stages put into different
blocks.

3.3

Split Plot Design

This is strictly spreading an arrangement of treatments rather than a
design. The slip plot arrangement is in RCBD. The number of
replication can be as many as desirable. Usually between 3 or 4 or 5.
Advantages
1.
The split plot design is very useful for a two-factor trial or
experiment particularly where special consideration is given on
the ease or convenience of arranging the factors and treatments in
the field. In such situations RCBD will not be a convenient
design.
2.
Because of its flexibility the randomization and application of
treatments in the field is much earlier and more convenient that
for standard RCBD.

3
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The Main Disadvantages are:
1.
It is commonly used for two factors only. Although an expert in
biometrics can use it for trials involving 3 or four factors
2.
The precision for testing the significance of treatment differences
as main plot and sub plot levels are different. The precision being
higher for subplot treatments than for main plot treatments.
3.
The calculation of missing plot values can be more cumbersome.
Assuming you want to evaluate the effectiveness of three contact
insecticides on four varieties of cowpea in the control of flower and pod
eating pests.
If you have a 3 x 4 factorial arrangement of treatments, how do you
randomize this in a split plot design.
The factorial combinations could be 2 x 3, 2 x 4, 3 x 4, 3 x 5 etc. The
number of replicates could be 3 or 4.
The decision about what factor to put in the mainplot or in subplot is
determined by:
(1)

(2)

Ease of assignment of treatments e.g. performance of maize
varieties on two different land preparation methods will require
putting land preparation method in main plot because it will be
easier to do so.
Put the more important factor in subplot with higher precision so
that treatment differences can be easily detected.

Before any experiment we must state the null hypothesis which will
apply to every observation or variable measured in the experiment (Plant
height, leaf area, dry matter yield, grain yield, score of pathogen
infection etc).
2082 + 224 2 +2722 +224 2 – CF
4
= 576
ANOVA Table
Require F
SV
D.f
SS
MS
Obs.F
5%
10%
Total
15
854
Block
3
576
192.0
24.69** 3.86
6.99
Treat
Error

3
9

208
70

69.3
7.78

8.91**

Compare the precision, error value (FMS) in CRD (53.8) with RCBD
7.78 and the effect on F- ratio.
4
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Also the residual is obtained by sweeping Treatment mean and then
Block means. It is wrong and unacceptable to use a design that you did
not use to implement a trial to analyse the data.
Mean Square for Error or Error Mean Square
MSE represents variability among capital units that remains after
removal of other sources of variation. This Residual effect or MSE can
be seen by removal or sweeping technique if block effect and then
removal of treatment effect.
Block 1 effect is block means – GM: Xb - Xg
52
58
-b: which should be subtracted from each variety in BL 1
I
47 – (-6)
53
50 – (-6)
56
57 – (-6)
63
54 – (-6)
60
Block II effect 56 – 58
=
-2
Block III effect 68 – 58
=
+10
Block IV effect 56 – 58
=
-2
Varieties with Block effect removed
I
II
III

IV

Total

Mean

V1

53

54

53

53

212

53

V2
V3

56
63

56
55

57
59

59
59

218
236

57
59

V4

60

67

64

61

252

63

Mean

232
58

232
58

232
58

232
58

Removal/Sweeping Away of Treatment effects
V1
53
58
-5
V2
57
58
-1
V3
59
58
+1
V4
63
58
+5
Removal of Treatment effects from the above table to get the next table
corrected now for block or treatment effects
I
II
III
IV
X
V1
V2
V3

58
57
62

59
57
54

57
58
59

58
60
58

232
232
232

58
58
58

V4
X

55
58

62
58

59
58

56
58

232
58

58
5
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Mean square for error is the
Square of each residual
4(4) – (4 – 1) – (4 – 1)
Total (Treat) (Block)
(58 – 58)2 + 59 – 58 2 ……….. ‘ (56 – 58)2
1(4) (4) - 1[ -4 -1 – (4-1)]
= 70/9
= 7.78
ANOVA in Latin Square 4 x 4 LS
Rep I
Rep II
Rep III

Rep IV

Total X

D54
A47

C65
B54

B67
D74

A51
C57

237
232

C57

D53

A62

B57

229

B50

A52

C69

D59

230

Total 208

224

272

224

928

ANOVA
S.V.

D.F

SS

Total

15

854

Column

3

Row

3

Treatment 3
Error

3.4

EMS

Feal

F Tab
0.05

208

6

Analysis of Factorial Experiment

What is very important in factorial experiments or even single factor
experiment is that:
(1)
(2)

(3)
(4)

6

The total for each factor and the totals for the interactions must
be clearly identified
The number of varieties that add up to give the totals for each
factor or interaction should be used as the division for the square
of the variable before the C.T. is subtracted.
Otherwise the sum of squares will be wrong (larger or smaller in
value or negative)
The SS is never negative for any source of variation because it is
the square of deviations from the mean or sum of square.

0.01

SLM 312

REPORT WRITING IN SOIL SCIENCE

Assuming I have the following
2 x 3 factorial mean A at 2 levels, B at 3
3 x 2 factorial mean A at 3 levels, B at 2
3 x 2 factorial mean A at 3 levels, B at 3
The null hypothesis for this experiment is that none of the four varieties
is in anyway better or superior to the other
Ho:
Xv1 =
Xv2 =
Xv3 =
Xv4
Ho:
Tv
=
V2
=
0. Treatment positive if is zero
Ho:
Ti
=
Vi / 0
Ho:
Xv1 =
Xv2 =
Xv3 =
Xv4
The linear Model for CRD
The values Xy = have a mean, a treatment effect and a residual
variation.
Xy = Xy + Ti + Ei
Where Xy is any of the values in the sixteen experimental plots.
The Linear Model for CRD
Xy = Xy + Ti + Bi + cy
Xy = is the mean – or Grand mean
Ti is Treatment effect
Bj is Block effect
Eij is error term or residual effect
Linear Model for Latin Square
Xijk = Xijk + Ti + Rj + Ck + eijk
Take any value 67 = 58 + 5 + 1+ 2 + 3
Ti =
Treatment effect
Rj =
Block or Column effect
CK = Row effect
Eijk = is error term
Plant height (cw) or maize varieties to 60 DAP in four replicated + CRD
I
II
III
IV Total
X
V1
V2
V3
V4

47
50
57
54

52
54
53
65

62
67
69
74

51
57
57
59

212
228
236
252
928 (Grand Total)
Total)

53
57
59
63
58 (Grand Mean)
mean)

(X – X)2 =

x/t2 - (x)2
n
_____________________________
(x – 1)
n–1
7
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D.f

SS

15

854

MS

F-ratio

Treatment 3

208

69.3

1.29

Error

12

646

53.8

SST =
CF =

472 + 522 ------------------------592 - cf
9282 = 53824
16

SST =
SSt =

54678 - 53824 = 854
2122 + …….. 2522 - CF

F-Tab
%

%

3.49

5.95

4
= 54032 - 53824 = 208
SS is always positive if – ve, it means cf is not correct or X2 is not
correct
SSe = 854 - 208 = 646
Residuals = Sweep the means from each value
Square the residuals and subtract Cf = SSe
Interpretation of data
Data is taken on growth and yield so that growth data can be used to
explain yield data.
Does the improved variety have more vigorous growth (plant height) or
more leaf no, or layer leaf area or are the leaves more upright to explain
why the yield is significantly better than that of other varieties?

4.0

CONCLUSION

Experimental design is the process of carrying out research in an
objective and controlled fashion so that precision is maximized and
specific conclusions can be drawn regarding a hypothesis statement.
Experimental design methods includes;
-

8
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Randomized Complete Block Design (RCBD)
Latin square
Split plot design
Split-split plot design
Split block design
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SUMMARY

In this unit we have learnt;
What experimental design is
Various methods of experimental design
Advantages and disadvantages of experimental design methods

6.0

TUTOR-MARKED ASSIGNMENT

1.
-

Discuss the followings;
Experimental design
Randomized Complete Block Design (RCBD)
Split-Split Plot design
Split block design

2.

Plant height of maize at 60 DAP in your replicated in RCBD

V1
V2
V3
V4
SSB

I
47
50
57
54
208
=

II
52
54
53
65
224

III
62
67
69
74
272

IV
51
57
57
59
224

Total
212
228
236
252
928

X
53
57
59
63
58

=

Bt2 - CF
4

3 x 4 factorial mean A at 3 levels, B at 4
4 x 3 factorial mean A at 4 levels, B at 3
2 x 2 x 4 factorial mean that A, B & C are at 2, 2 & 4 levels respectively.
For A at 3 level and B @ 2 levels, the treatments for the experimental
units are generated as follows:
A1

B1

=

B2

A2

A1
=

B2

=

A1

A2

B1
B2

B1

9
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Note that simple effects can be algebraically calculated. This is not part
of ANOVA.
B Effect
A1 B1 +
A2 B1 + A3 B1 - A1 B2 - A2 B2 - A3 B2
A2 effects
A2 B1 + A2 B1 - A1 B1 - A2 B2
A3 effects

A3 B1 + A3 B2 - A2 B1 - A2 B2

2 x 3 factorial in split plot with 3 replicates
18 plots
ANOVA Table
S.V.
0.05

D.F.

SS

EMS

Fcal

FTab

0.01

Total

(17)

Fact A 1
Block

2

Ea

2

Fact B 2
AxB

2

Error b 8
Grain yield of varieties of maize with and without manile tons ha-1 and
fertilizer

A1 B1
A1 B2

I
1.4
1.3

II
1.1
1.4

III
1.1
1.2

A1 B3

1.5

1.5

1.4

A2 B1

2.1

2.0

1.8

A2 B2

2.6

2.3

1.9

A3 B3

2.8

2.6

1.9

10
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Note that when the treatment are arranged by the side the values are for
collected
Calculate the totals and sum of square the Anova.
2 x 3 factorial in RCBD with 3 Replicated
No of plots 18
ANOVA Table
S.V
Blocks
Treatments

D.F
2
(5)

A
B
AxB
Error

1
2
2
10

SS

MS Total

17

Calculate the SS.
7.0
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CONTENTS
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7.0

Introduction
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Main Content
3.1
Field Experimentation Practices
3.2
Data Collection
3.4
Contents of a Research
3.5
Sources of Variation in Field Experimentation
3.6
Difference Between Accuracy and Precision
3.7
Problem of Precision (Accuracy/Inaccuracy)
Conclusion
Summary
Tutor-Marked Assignment
References

1.0

INTRODUCTION

In soil science, the research have to go to the field to collect data for
analysis that will eventually be used to support his hypothesis. The field
could be an open land or a laboratory where specific chemical analysis
is being carried out. It could even mean administration of questionnaire
to households in some specific villages.

2.0

OBJECTIVES

By the end of this unit, you should be able to;








discuss the principles of field experimentation
discuss the field experimentation practices
highlights the procedure for data collection
highlight the contents of a research
sources of variation in experimental design
highlights the methods of reducing experimental error
differences between precision and accuracy

3.0

MAIN CONTENT

An experiment is a planned investigation that is carried out to obtain
additional knowledge in order to solve identified problems and to obtain
solutions to the problems. The problems can be identified from a survey,
personal experience and literature search.

12
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The identified problem must be state in unambiguous term.
After identifying the problem, the next step is to carry out
literature review – to find out how other scientists in other
locations or countries had tried to solve the problem. What
experimental procedure they used and the results obtained in
order to ensure that your proposed experiment is properly
conducted. Literature review is made easy by electronic search,
library, e-mail correspondence etc.
Clearly state the objective of the work. The objective must be
straight forward and simple. It must be specified to ensure that
the study is properly focused and the right results are obtained.
Setting up of hypothesis: The hypothesis is state in the negative.
This null hypothesis (Ho) states for instance that there are no
differences in the yield of the varieties to be evaluated. The
alternate hypothesis (Ho), will be accepted if the experiment
shows otherwise.
Designing of experiment: To be able to answer the problem, the
scientist will
Conduct the experiment
Collect data
Statistically analyse the data
Interpret the data and Report the results obtained

3.1

Field Experimentation Practices

-

Field preparation
Choice of treatment and factors
Choice of design and number of replications
Plot labeling
Treatment randomization and layout of the experiment
Planting and application of treatments in the field
Handling of experimental material
Experimental unit and sampling unit
Size of guard or border row
Data collection, handling and processing

Filed preparation must be timely including ploughing, harrowing,
leveling and removing the entire stump.
Choice of design depends on the location, homogeneity of the site. It
depend on the number of factors to be investigated.
Treatment randomization is very important to avoid bias in
allocation of treatment to experimental plots. Randomization is
important to correct and minimize residual error. The smaller the
experimental error, the better is the precision of the experiment.
13

SLM 312

REPORT WRITING IN SOIL SCIENCE

Field layout: In the field lay out the site, location, orientation relation to
N.S.E.W. or road, the number of plot, replicate, the treatment number
must be clearly shown. It must be typed and printed and given to all
participants in the experiment.
Planting and application of treatments in the field has to be done at the
right time. The treatment number must be put on label and place on the
plot.
Handling of experimental material: Experimental materials must be
carefully handled to avoid spoilage, leakage, overdose or under dose
during measurement, transportation and application on the field. Also,
contamination of contaminable materials must be avoided.
Experimental unit and sampling unit: The experimental unit is usually
called the Gross plot size. It is the smallest unit in the experiment. Each
experimental unit receives a treatment. The sampling unit is a portion
of the experimental unit. It defines the portion from where sample is
taken for measurement.
Size of guard/border row: The size of an experimental unit or plot must
be large enough to avoid border effect. That is there must be guards
rows. The advantages of border row include:
1.
2.

It gives protection or shield or break when applying different
fertilizer rates or pesticides from one plot to the other plot.
It helps to reduce border effect because border plants grow better
than other plants within the plot.

3.3

Data Collection

-

Collect the data in a log book
Summarize data the same day that you collect the data
Avoid using loose paper to collect data
It must be readable by other persons
Where sample has to be weighed or dried, it should be labeled
and properly packed in a paper bag.
Counting and weighing procedure must be adequate
Summarized data must carry sampling date, name of variable,
unit of measurement and location of the experiment
The summarized data must be neatly presented for statistical
analysis

-

14
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3.4

Contents of a Research











Title
Problem definition
Objectives
Material and Methods Plot layout diagram Work plan
Data sheet and Data collection
Gross and net plots
Data analysis
Presentation of experimental results
Log frame

The objective of a field experimental is to find scientific means of
enhancing the quality and quantity of physical resources for crop
production e.g. solar radiation, water, lands, fertility.
Various practices and factors affect or determine crop performance and
yield in the field. Such practices and factors include: tillage practices,
fertilizer management, water management, pests and diseases
management. Field experiments are carried out to determine the best
practices that will increase the efficiency of crop production.
A title is formulated from the focus of the subject matter i.e. How can
the efficiency of fertilizer be increased in order to get more better crop
growth and yield? Title has to be brief, concise and clear. The title
should reflect the objectives and the materials or factors being
investigated.
Introduction: The introduction provides information on the nature of
the problem being addressed, the purpose, scope and justification of the
experiment. There is no standard format in writing the introduction. The
problem being addressed in the experiment must be clearly identified.
How the problem was found out should be stated. What and where
attempts have been made to solve such problem, if any and why it is still
important to carry out the experiment. The scope of the experiment is
the extent to which the identified problems for which the experiment
being proposed will be tackled. It is important state what had been done
or achieved by similar experiments in the past and what remains to be
done. The introduction should also state why this study is important or
what will be the importance of the solution to the problem that is being
addressed.
Objectives: The objective or objectives of the experiment are stated at
the end of the introduction. It is still a part of introduction. It cannot be
omitted in good report writing. The objective spells out briefly and
accurately the specific focus of the problem that the experiment wants to
15
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solve. In order words the objective states the question the experiment
wants to answer.
Literature Review: This is the process of searching for information on
previous studies on the topic and materials under investigation. The
most important source of research information is Journal Publication,
followed by books and then the internet. In reporting an experiment it is
always vital to provide a review of literature to ensure that the
investigator or researcher is familiar with progress and most recent
developments in the chosen field of research. Literature review also
prevents the duplication of research efforts. It also helps to improve the
choice of materials and experimental methods.
Material and Methods The area, location and duration of the experiment
must be stated. It is very important to describe the location, the climatic
conditions of the site and the soil type. The type of land preparation, the
plot size, description of treatments and factors used as well as the
experimental design and number of replications used should be stated.
The duration of the experiment must be stated.
Material: Information must be provided on the general cultural
practices, such as land preparation, fertilizer application and control of
weeds, insects and other pests that my interfere with the experiment.
The rate per hectare of blanket applications of fertilizer, insecticides,
herbicides and others used should be stated. The name of crop varieties
used and the source of the seeds or planting materials should be stated.
Experimental design
Randomization and Field Orientation: State the specific design you want
to used including number of factors, treatments and the number of
replicates. It is important to state the dimension of the net plot and the
gross plot size.
Treatment: State the number of treatments and how the treatments were
applied. The treatments must be described e.g. crop varieties or
fertilizer levels or plant populations or different concentrations of
insecticides or chemical used.
Land preparation: Mention how the land was prepared. Hand clearing,
bush burning or ploughing and harrowing or with the use of herbicide.
Fertilizer management: You have to state clearly the kind, the time, the
rate and how it will be applied.
Weed management: You must describe fully the method of weed
control. If herbicides are use, the kind, rate and time and how the
16
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herbicide is to be applied, the number of time and the stage of
cultivation must be stated.
Insect and Disease Control: State time, rate, kind and how to apply
chemical to control pest and disease. It is important to include target
insect to be controlled.
Data Collection: Data to be collected must be stated and the intervals or
growth stages when the data will be collected should also be stated
before the experiment starts. In some experiments, unexpected
situations may warrant taking additional data than what was contained in
the project proposal.
Harvesting: This must be done at the approximate time. The method of
harvesting, sampling procedure, sample size, method of sampling should
be stated where necessary. The entire plant stands in a plot from
GROSS PLOT size. The proportion of the gross plot size to be sampled
is referred to as NET PLOT. The discard or border rows surround the
plot to prevent injuries or other form of interferences with the gross plot
size. Harvest is done anytime after physiological maturity.
Post Harvest Handling: Indicates whether the samples will be weighed
fresh or dry. If dry state whether it is sun dried or it is going to be oven
dried. If it is to be oven dried, at what temperature?
Data Analysis: State the statistical methods to be used in analyzing the
data e.g. analysis of variance, mean separation, correlation or regression.

3.5

Sources of Variation in Field Experimentation

This is can be called variation or variability
Variability in biological material: Agricultural experiments.
Involve biological materials. Biological materials are highly
variable in size, weight and response to the same environmental
resources e.g. a given seed lot, a variety of cowpea or maize. A
seed lot from the same variety can’t have the same weight for
every seed. The seed size, seed weight, germination date,
germination rate are different among seeds within the same seed
lot.
The soils on which plants grow are also not homogenous in
texture, nutrients content and organic matter etc. All these will
increase variability of the growth of the plant and therefore the
data to be collected.
Lack of uniformity in treatment application: Some treatments
can’t be completely uniform e.g. you can’t have the same size of
yam tuber.
17
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Uncontrollable factors: There are uncontrollable or unforeseen
problems that arise in field experiment which can increase
variability in the data or distort the result from the experiment
e.g. stealing, attack by rodents, pests, diseases, nematodes
infestation.
These above sources of variation introduce what is called
experimental error or residual effect in field experiments.
Residual effect is due to the normal variation in biological
materials and other causes outlined above.
In order to minimize residual error there is the need to increase
the precision of an experiment.
Problem of soil heterogeneity (slope of the land) you must look at
the vegetation of the land on which the experiment is going to be
carried out before it is ploughed. After ploughing and harrowing,
look at the soil texture in terms of the proportion of sand, silt and
clay and you may carry out chemical analysis of the plots.
Through the understanding of the vegetation or soil
heterogeneity, the experimental plot can be stratified, such that
each replicate of the experiment can be placed on different but
relatively homogenous soils.
Uniformity trial is a trial or experiment that is carried out or run
before the real experiment. The purpose is to even out the soil
fertility by planting a crop that can take up all the nutrients in the
soil prior to the implementation of the real experiment.
Uniformity trial is usually carried out prior to setting up a
fertilizer trial or experiment. Uniformity trial can be statistically
analysed as if real treatments have been imposed.
Choice of appropriate design. Different designs can be used to
carry out different experiments. The choice of experimental
design depends on the heterogeneity or otherwise of the soil.
Some designs can be used to correct the defects in the field. Such
defects like soil heterogeneity. The field environment is not so
homogeneous. Unlike the green house. Your design must be able
to capture the variability on the field.
Randomization: Can be defined as giving all treatments equal
chance of falling into any plot in the field. There are different
methods of randomization e.g. testing different kinds of
herbicides on maize plot. You can use card, disc and table of
random numbers etc to carry out randomization. You can
randomize (n-1) which is called the degree of freedom. The
extent to which you can randomize is 0-1. A disc which four side
is called tetrahedron.
Ensuring uniformity of experimental materials e.g. Yam cuttings,
cassava cuttings.
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Collection of additional data: This is data that was not planned to
be collected. If or instance some plots were attacked by rodent or
insect, you have to do is to score the damage of the rodent or
insect attack e.g. the scores can be attack, low attach, severe
attack, very severe attack with scores of 1,2,3,4,5 respectively. In
co-variance analysis, you use the additional date (score) to adjust
or correct your actual data. The co-variate (addition data) can be
used to correct your actual data (yield) with covariance analysis.
Treatment Levels: In selecting treatment levels, ensure the
treatment levels are as wide as possible.
Plot Size: Sizes or experimental unit or plot must be large enough
to overcome heterogeneity in the field and to accommodate
destructive sampling.
Replication: In an experiment it’s good to have 1-8 replicates.

Merits of Replication
1.
Helps to remove the problem of soil heterogeneity by calculating
and removing what is called block effect from the sources of
variation
2.
It reduces the value of the error. The smaller the residual error,
the more it’s easy to recognize the significant differences and
vice-versa.
Methods of Reducing Experimental Error
1.
Choice of appropriate design
2.
Randomization
3.
Replication
4.
Uniformity trial
5.
Collection of additional data
6.
Co-variance analysis
7.
Careful selection of treatments
8.
Selection of correct experimental unit.

3.6

Difference Between Accuracy and Precision

Experiments are conducted to obtain specific information as an addition
to knowledge e.g. how will new varieties of cowpea respond to nitrogen
fertilizer. These questions require setting up experiment to get specific
answer to such question.
An experiment that was badly planned or poorly implemented will not
give the right answers.
Badly implemented experiment lacks the precision required to detect
treatment effect e.g. whether, 90kg of Nitrogen applied to maize is not
as good as 120kgN applied to maize. Inaccuracy and lack of precision
are problems in poorly conducted experiment.
19
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Problem of Precision (Accuracy/Inaccuracy)

Accuracy refers to the ability of a scientist/student to carry out or
measure precisely what is intended to be measured.
To collect data in the field you need to prepare a data sheet like the one
below:
Name of experiment:
Cowpea/maize intercropping
Observation:
Cowpea dry matter yield
Date:
Nov. 24, 2021
Treatment
Rep 1
Rep 2
Rep 3
Rep 4
Xn
0KgN
4.5KgN
9.0KgN
120KgN
You must keep accurate records. Accuracy is about how you carry out
your weighing and measurements without any systematic error. When
you weigh, there must be no systematic error in the weight (make sure
the balance is not faulty). Another source of systematic error occurs
when you approximate your figures.
Accuracy also means that when you are planting, the planting and
treatment must be carried out accurately. Such inaccuracies will affect
the result of your data and the results from the experiment.
Inaccuracies introduce large variability in experimental data. Variability
that was not due to treatment or factor under study. Such large and
undesirable variation will increase experimental/residual error.
Inaccuracy will increase experimental error and decrease precision.
Precision in experimentation means getting the experimental procedure
right such as choice of right design make sure that there is correct
randomization, replication etc . to minimize experimental error.
It is important to differentiate between accuracy and precision.
Accuracy: is the ability of a student to carry out or measure precisely
what is intended while precision is the ability of a student to get the
experimental procedure right, such as choice of right design.

20
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CONCLUSION

Field experimentation is a planned investigation that is carried out to
obtain additional knowledge in order to solve identified problems and to
obtain solutions to the problems. The problems can be identified from a
survey, personal experience and literature search.

5.0

SUMMARY

In this unit we have learnt;
-

What field experimentation is all about
Field experimentation practices
Data collection
Contents of a research
Sources of variation in field experimentation
Merits of replication
Methods of reducing experimental error
Differences between accuracy and precision
Problems of precision

6.0

TUTOR-MARKED ASSIGNMENT

1.
2.
3.
4.

Highlights the processes used to increase precision of an
experiment
Highlights the methods of reducing experimental error
Differentiate between accuracy and precision
Discuss the field experimentation practices

7.0
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1.0

INTRODUCTION

In general, statistics deals with the collection, analysis and interpretation
of data. Statistics is the science of application of qualitative and
quantitative techniques for making inductive inference. Statistics is
concerned with the development of application of methods and
techniques for collection, analysis and interpretation of numerical
information to achieve defined objectives.

2.0

OBJECTIVE

By the end of this unit, you should be able to;





define statistics
discuss the usefulness of statistics and graphics
highlight the different parts of a graph
discuss the various types of graphs

3.0

MAIN CONTENT

Statistics can be useful in several situations. These include:
1.
2.

22

Description of situation e.g., tables and graphs to describe the
yield of different crop varieties.
Used in decision making i.e., sampling of a handful of products
from large number of random samples to determine if the quality
is good or bad.
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6.

Accessing variability in quality e.g. Seed planter used to plant
seed of different sizes
Degree of association between factors or variables
Prediction – statistics can be used to predict the yield or a crop
based on the nutrient in the soil or the amount of irrigation water
applied, or the yield at different planting densities
Statistics is the tool for carrying out scientific experiments.

3.1

Graphics

4.
5.

Graphics are a common method to visually illustrate relationships in the
data. The purpose of a graph is to present data that are too numerous or
complicated to be described adequately in the text and in less space. A
basic requirement for a graph is that is clear and readable. This is
determined not only by the font size and symbols but by the type of
graph itself. It is important to provide a clear and descriptive legend for
each graphs. Graphs may have several parts, depending on their format:
(1) a figure number (2) a caption (not a title) (3) a headnote (4) a data
field (5) axes and scales (6) symbols (7) legends and (8) a credit or
source line. Graphs should always have at minimum a caption, axes and
scales, symbols and data field.
It is crucial to choose the correct graph type based on the kind of data to
be presented. If the independent and dependent variables are numeric,
use line diagrams or scattergrams; if only the depending variable is
numeric, use bar graphs; for proportions, use bar graphs or pie charts.
3.3.1 Scattergram
A scattergram is used to show the relationship between two variables
and whether their values change in a consistent way, such as analyzing
the relationship between the concentration levels of two different
proteins.

Y-Values
3.5
3

2.5
2

1.5
1

0.5
0

0

0.5
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3.3.2 Line Graph
A line graph is similar to the scattergram except that the X values
represent a continuous variable, such as time, temperature, or pressure.
It plots a series of related values that depict a change in Y as a function
of X. Line graphs usually are designed with the dependent variable on
the Y-axis and the independent variable on the horizontal X-axis, such
as a Kaplan-Meier analyses survival plots of time-to-event outcomes.
The proportion of individuals is represented on the Y-axis as a
proportion or percentage, remaining free of or experiencing a specific
outcome over time.

Chart Title
6
5
4
3
2
1
0

Category 1

Category 2
Series 1

Category 3
Series 2

Category 4
Series 3

3.3.3 Bar Graph
A bar graph may consist of either horizontal or vertical columns. The
greater the length of the bars, the greater the value. They are used to
compare a single variable value between several groups, such as the
mean protein concentration levels of cohort of patients and a control
group

Chart Title

Chart Title
6

Category 4

4

Category 3

5
3

Category 2

2
1
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Category 1
Category 1 Category 2 Category 3 Category 4
Series 1
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3.3.4 Histogram
The histogram, also called a frequency distribution graph, is a
specialized type of bar graph that resembles a column graph, but without
any gaps between the columns. It is used to represent data from the
measurement of a continuous variable. Individual data points are
grouped together in classes to show the frequency of data in each class.
The frequency is measured is measured by the area of the column. These
can be used to show how a measured category is distributed along a
measured variable. These graphs are typically used, for example, to
check if a variable follows a normal distribution.

3.3.5 Pie Chart
A pie chart shows classes or groups of data in proportion to the whole
data set. The entire pie represents all the data, while each slice or
segment represents a different class or group within the whole. Each
slice should show significant variations. The number of categories
should be generally limited to between 3 and 10.

Sales

1st Qtr

2nd Qtr

3rd Qtr

4th Qtr
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CONCLUSION

In general, statistics deals with the collection, analysis and interpretation
of data. Statistics is the science of application of qualitative and
quantitative techniques for making inductive inference. Statistics is
concerned with the development of application of methods and
techniques for collection, analysis and interpretation of numerical
information to achieve defined objectives.
5.0

SUMMARY

In this unit we learnt that statistics can be very useful in several
situations;
1.
2.

3.
4.
5.

6.

Description of situation e.g., tables and graphs to describe the
yield of different crop varieties.
Used in decision making i.e., sampling of a handful of products
from large number of random samples to determine if the quality
is good or bad.
Accessing variability in quality e.g. Seed planter used to plant
seed of different sizes
Degree of association between factors or variables
Prediction – statistics can be used to predict the yield or a crop
based on the nutrient in the soil or the amount of irrigation water
applied, or the yield at different planting densities
Statistics is the tool for carrying out scientific experiments.

We also understood graphics and its different forms.

6.0

TUTOR-MARKED ASSIGNMENT

1.
2.

Explain the various types of graphs
Highlight the uses of statistics and graphics

7.0
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1.0

INTRODUCTION

Technical report is an integral part of a soil science research, the ability
to write a technical report in a clear and concise manner is a mark of a
good soil scientist. A soil scientist must be able translate field research
into an understandable written form. A technical report must inform
readers of the reasons, means, results and conclusion of the subject
matter being reported. The mechanics and format of writing a scientific
report may vary but the content is always similar.

2.0

OBJECTIVES

By the end of this unit, you should be able to:





Define a technical report
Highlight the reporting structure in a technical report
Discuss the main features of;
a.
Front matter
b.
Body of the report
c.
End matter in a report structure

3.0

MAIN CONTENT

3.1

Definition of Technical Report

A technical report (also scientific report) is a document that describes
the process, progress or results of technical or scientific research or the
state of a technical or scientific research problem. It might also include
27
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recommendations and conclusions of the research. Unlike other
scientific literature, such as scientific journals and the proceedings of
some academic conferences, technical reports rarely undergo
comprehensive independent peer review before publication. They may
be considered as grey literature.

3.2

Report structure

The report is generally divided into 3 parts: front matter, body of report
and end matter. It should be based on the following scheme;
1.
a.
b.
c.
d.
e.
f.
2.
a.
b.
c.
d.
e.
3.
a.
b.
c.
d.

Front Matter
Front cover
Title page
Back of the title page
Table of contents
List of abbreviations, acronyms or terms
Preface
Body of report
Introduction
Core of reports
Conclusions
Acknowledgements
List of references
End Matter
Appendix A
Appendix B, etc
Indexes
Back cover

3.3.1 Front Matter
Front Cover
This part represents the first presentation of the report to the reader,
therefore it shall contain the basic bibliographic information to identify
the document.
Title Page
The title page of any document is the first recto page of a report and the
preferred source of bibliographic information required for efficient
document processing and retrieval. Each report should include a title
page carrying the following information:
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Full name of the issuing organization and its logo
Title of the report – Titles must be descriptive and ma include
subtitles, if any. Concise titles are easier to read than long,
convoluted ones. Titles that are too short may, however, lack
important information.
Authors names and institutional affiliations – full names of the
authors shall be included to avoid any possible ambiguity; the
affiliation (i.e. the place where the author works or worked when
the report was written) shall be stated according to the official
name of the institution.
Report identifiers – They are unique alphanumeric designations
that may identify the responsible organization, the report
series/collection and the individual report (i.e. Rapporti ISTISAN
05/2 stands for a report of the series Rapporti ISTISAN produced
in the year 2005 and it is the second report of the year).
ISSN/ISBN and other codes – ISSN is the International Standard
Serial Number that is assigned on request by the ISSN Authority
(www.issn.org) for reports that are produced in a series; the ISBN
is the International Standard Book Number that is assigned on
request by the ISBN Authority to each single issue
(www.isbn.org). The report may also have other codes, such as
DOI (Digital Object Identifier), which may be obtained on
request by each authority. More than one code may appear in a
report.
Place and date of publication – It is important to include the
place and date of publication, both for bibliographic
identification and priority concerns. This information may appear
in the title page or in the back of the title page.

Back of the title page
The back of the title page should include information also
appearing in the title page (report title, authors etc.) and the
following items:

Abstracts and Key Words – An abstract should always be
included in a report; in the scientific field, two abstracts are
recommended: one in English and one in the original language of
the report (the translated abstract should be preceded by the
translated title). Length and structure of abstracts may vary
according to the rules of the issuing organization. Some
producers may require structured abstracts or extended ones. The
abstract should provide the context or background for the study
and should state purposes, basic procedures, main findings, and
principal conclusions. It should emphasize new and important
aspects of the study or observations. Because abstracts are the
only substantive portion of the report indexed in many electronic
databases, and often the only portion many readers read.
29
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Abstracts reflect the content of the report accurately. Keywords
are also recommended to facilitate information retrieval and
assist indexers in cross-indexing.
Name and e-mail address of the corresponding author – It is
recommended to facilitate contact and requests of information on
the report.
Source(s) of support in the form of grants – If the study described
in a report has been funded, information on grants shall be
included (at least the name of the funding organization and
possibly the contract number)
Copyright – The copyright of the issuing organization shall be
clearly indicated proceeded by the symbol © followed by the
name of organization and year of publication.
Date of submission – In some cases, it may be useful to include
the date of submission for priority concerns.
Place and date of publication – it is important to include the
place and date of publication, both for bibliographic
identification and priority concerns. This information may appear
in the title page or in the back of the title page.
Other editorial responsibilities – All other editorial
responsibilities – such as legal requirements, name and address of
the printing office, editorial staff names, if any etc. shall be
indicated.

Table of Contents
A table of contents (TOC) is essential to provide an immediate
understanding of the content of the report. TOC is placed immediately
after the back of the title page and contain the titles of the main headings
and sub-headings of the report including appendices, if any, together
with the number of the pages in which they appear.
List of abbreviations, acronyms or terms
When a report contain many abbreviations or acronyms, they may be
listed with their definitions before the body of the report, even though
they must be explained in the text when first appearing unless they are
standard units of measurement. Only standard abbreviations shall be
used since non-standard abbreviations can be extremely confusing.
Preface
A preface may be included or not. If necessary, it shall be placed
immediately before the body of the report, and shall contain a
preliminary comment on the content of the document and may be signed
by a person different from the authors of the report.
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3.3.2. Body of the Report
The body of a report is structured according to its content and
complexity.
Introduction
Reports may start with an introduction that provides a context or
background for the work described (i.e. the nature of the problem and its
significance) pointing out specific purposes of the study not including
data or conclusions from the work being reported.
Core of report
The core of report represents the main part of the document and shall
permit the reader to easily understand its content (theory, methods,
results). Topics are presented in logical sequence, the structure of the
core depends on the type of the document itself (handbook, research
protocol, progress report, etc.). Tables and figures essential to the
understanding of the text will be included in the core of the report, but
when information is too detailed (i.e. many tables or figures on the same
subject) as to interrupt the flow of the text, it shall be presented in the
Appendices, which may contain also extra or supplementary materials.
Conclusions
This represents a clear presentation of the deductions made after full
consideration of the work reported in the core of the report. It may
include some quantitative data, but not too many details. It may also
contain recommendations for further actions deemed necessary as a
direct result of the study described.
Acknowledgements
It is possible to acknowledge help given in the preparation of the report,
but it is not usual to acknowledge minor assistance, routine checking or
secretarial work. Major contributions give the right to be included as
author of the entire report or of an appendix, if it is the case.
List of references
All sources of information directly used to prepare the text shall be
listed at the end of the core of report.
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3.3.3 End Matter
Appendices
Appendices are not essential in every report, it can be identified by
consecutive letters (Appendix A, Appendix B, etc.). it is used to present
material that is necessary for completeness, but would interrupt the flow
of reading if inserted in the core of report or material that is not of
interest for the general reader.
Indexes
An index, is a list of the main contents or items appearing in a report
(such as personal or geographical names, or other topics) arranged in
alphabetical order. It is a useful tool for long reports or texts that can be
also consulted not in sequence. Indexes represent an added value for the
best exploitation of the document and shall be carefully organized.
Back Cover
This can contain the name, address, telephone, fax, e-mail and website
of the issuing organization and/or printer and other relevant information
on report availability.

4.0

CONCLUSION

A technical report (also scientific report) is a document that describes
the process, progress or results of technical or scientific research or the
state of a technical or scientific research problem. It might also include
recommendations and conclusions of the research. Unlike other
scientific literature, such as scientific journals and the proceedings of
some academic conferences, technical reports rarely undergo
comprehensive independent peer review before publication. They may
be considered as grey literature.

5.0

SUMMARY

In this unit we understood;



o
o
o

What Technical report is
Reporting structure;
Front Matter
Body of the report
End matter

6.0

TUTOR-MARKED ASSIGNMENT

1.
2.

Define technical Report
Discuss in sequence reporting structure of a technical report
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THESES AND DISSERTATIONS

CONTENTS
1.0
2.0
3.0
4.0
5.0
6.0
7.0

Introduction
Objective
Main Content
3.1
Organizational Sequence
Conclusion
Summary
Tutor-Marked Assignment
References/Further Reading

1.0

INTRODUCTION

A thesis or dissertation is a document submitted in support of
candidature for an academic degree or professional qualification
presenting the author’s research and findings. In some contexts, the
word “thesis” or a cognate is used for part of a master’s course, while
“dissertation” is normally applied to a doctorate.

2.0

OBJECTIVE

By the end of this unit, you should be able to;





define a thesis/dissertation
highlight the standard sequence of a thesis/dissertation.
discuss the standard chapter format for soil science

3.0

MAIN CONTENT

3.1

Organizational Sequence

Standard Sequence

Cover page

Fly leaf

Title page

Declaration page

Certification page

Acknowledgement

Abstract (Maximum of 300, 500 and 750 words for Project
Reports, Thesis and Dissertations respectively)

Table of content (should reflect only the 1st, 2nd and 3rd tiers of
the headings)

List of figures
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List of tables
List of plates
List of appendices
Abbreviations, definitions, glossary and symbols
Introductory chapters (introduction, literature review and
theoretical framework (as applicable)
Main chapters (materials and methods/Research Procedures,
Results and Discussion)
Conclusion and Recommendation
References
Appendices (if any)

The standard chapter format for soil science is
Chapter 1: Introduction
Chapter 2: Literature Review
Chapter 3: Materials and Method/Theoretical Framework/Research
Procedures
Chapter 4: Results
Chapter 5: Discussion
Chapter 6: Conclusion and Recommendation
References
Appendix
Cover Page
The cover page shall indicate (in uppercase only) the:

Title of the project/thesis/dissertation

Name of the student (surname last)

Department/Faculty/University

Month/Year corrections certified
Fly Leaf
This is a blank page. The white paper used must be of good quality and
of the same quality as that on the inside cover.
Title page
The following shall be on the title page (in upper case only)

Title of thesis/dissertation

Name of the student (surname last) with qualifications

Registration number
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Followed by
A PROJECT THESIS/DISSERTATION SUBMITTED TO THE
SCHOOL OF POSTGRADUATE STUDIES, (NAME OF
UNIVERSITY), IN PARTIAL FULFILMENT FOR THE AWARD OF
____________ (approved name of degree), Department/University,
Month and Year of Certification of correction.
Declaration page
Certification page
Acknowledgement
The acknowledgement should contain a brief note of appreciation of all
those who contributed to the success of the study
Abstract
The abstract should not exceed 300, 500 and 750 words which
approximates, 1, 1 ½ and 2 ½ pages for project reports, theses and
dissertation respectively. It should be typed double spaced using Times
New Roman characters, font size of 12 and margins justified. Abstract
should be brief indicating the statement of the problem, objectives of the
work, data collection and analysis, significant findings and conclusions.
Table of content
This is a list of the various sections and subsections of the theses and
dissertation and indicating the pages they occur. The table of content
should be double spaced. If the title of a section runs more than one line,
subsequent lines are single spaced and not indented.
The table of contents should reflect only the 1st, 2nd and 3 rd tiers of the
headings, where 1st level headings are to be in upper case and bold, 2nd
level headings should be in a title case and also bold. Third level
headings should not be bold and in a sentence case.
List of Figures, Tables, Plates and Appendices
Where the title of the figure, table, plate or appendix runs more than one
line, subsequent lines are single spaced and not indented.
Abbreviations, Definitions, Glossary and Symbols
All abbreviations and symbols used should be explained. Terms used
can also be presented as glossary.
Introductory chapters (Introduction, Literature Review/Theoretical
Framework (as applicable)
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Introduction
A brief review of the research subject is given. The statement of the
problem should be well articulated i.e. problems/research questions
should be clear and precise.
The introduction should consist of at least
a.
statement of the problem.
b.
Justification/significance of the study
c.
Aim and objectives of the study
d.
Research question/research hypothesis
Literature Review
This should be a concise report about the studies of others on the subject
matter. It should be logically arranged and up to date. A significant
number of the reference (>70%) should be within the preceding 5 years.
Main chapters (Materials and Methods, Results, Analysis and
Discussion)
A detailed itemization of consumable and non consumable materials as
well as description of the research methodology should be made.
Research/experimental designs, sample and sampling techniques,
methodological instruments and equipment; methods of analysis
(statistical or otherwise) as well as other aspects of the methodology
relevant to the study should be clearly and comprehensively stated.
Data obtained should be well presented and analysis articulated. Major
findings should have direct bearing with the statement of the problem
and/or research questions.
The Discussion presents explanations of the results obtained in the
study. Comparison with existing information/earlier works on the
subject should always be made. Justification for disagreements with
earlier works should be made.
Summary, Conclusion and Recommendation
The summary should present highlights of the major findings while the
conclusions give an inference drawn from the findings. Challenges
encountered during the study should be indicated. Conclusions should
be drawn on the basis of the data presented and analysed, and policy.
Recommendations should be based on the major findings of the study
and stated in precise terms. It should list possible ways of solving
problems identified as well as highlight areas for further research.
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List of References
This is arranged in alphabetical order of authors’ surnames, and
chronologically (earliest publication date first) for each author, where
more than one work by that author is cited. The author’s surname is
placed first, followed by initials or first name, and then the year of
publication is given. If the list contains more than one item published by
the same author(s) in the same year, add lower case letters immediately
after the year to distinguish them (e.g. 1983a) there are ordered
alphabetically by title disregarding any initial articles (a, an or the).









4.0

The reference list includes only the sources used in any
submission.
APA style requires reference lists, not
bibliographies.
The reference list begins a new page with the centered heading –
References
Reference list entries should be indented half an inch (five to
seven spaces) on the second and subsequent lines of the reference
list for every entry – a hanging indent is the preferred style. (i.e.,
entries should begin flush left, and the second and subsequent
lines should be indented)
Arrange entries in alphabetical order by the surname of the first
author as the letters appear (e.g. M. Mac, MacD, Mc).
If there is no author, the title moves to the author position (filed
under the first significant word of the title). If the title in this
instance begins with numerals, spell them out.
States and territories are abbreviated in the location section of the
publication information. For U.S. states, use the official twoletter postal service abbreviation (e.g. New York, NY: McGrawHill). Spell out country names if outside Australia or the United
States.

CONCLUSION

A thesis or dissertation is a document submitted in support of
candidature for an academic degree or professional qualification
presenting the author’s research and findings. In some contexts, the
word “thesis” or a cognate is used for part of a master’s course, while
“dissertation” is normally applied to a doctorate.

5.0

SUMMARY

At the end of the unit, we learnt about theses and dissertation, the
organizational sequence of writing a theses and dissertation. We also
learnt the standard chapter format for writing a theses and dissertation
for soi science.
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6.0

TUTOR-MARKED ASSIGNMENT

1.
2.
3.

Define a thesis/dissertation
Highlight the standard sequence of a thesis/dissertation.
Discuss the standard chapter format for soil science

7.0

REFERENCES/FURTHER READING

Theses and Dissertation Guideline School of Postgraduate Studies,
Ahmadu Bello University, Zaria 2015, Ahmadu Bello University
Press
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JOURNALS AND THEIR FORMATS

CONTENTS
1.0
2.0
3.0

4.0
5.0
6.0
7.0

Introduction
Objective
Main Content
3.1
Features of a Journal
3.2
Journals and their Formats
Conclusion
Summary
Tutor-Marked Assignment
References/Further Reading

1.0

INTRODUCTION

A journal is a periodical publication in which scholarship relating to a
particular academic discipline is published. Academic journals serve as
permanent and transparent forums for the presentation, scrutiny and
discussion of research. They are usually peer-reviewed or refereed.
Content typically takes the form of articles presenting original research,
review articles, or book reviews. The purpose of an academic journal,
according to Henry Oldenburg (the first editor of philosophical
transactions of the royal society), is to give researchers a venue to
“impart their knowledge to one another, and contribute what they can to
the Grand design of improving natural knowledge, and perfecting all
philosophical arts and sciences.

2.0

Objective

By the end of this unit, you should be able to;





define a journal
highlight the features of a journal
discuss the features of a journal

3.0

MAIN CONTENT

3.1

Features of A Journal

Text: The text of the manuscript, should appear in the following Order;

Title

Authors name(s) and address (es),

Abstract,

Introduction
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Materials and methods
Results,
Tables,
Discussions,
Conclusion
Recommendation(s)
Acknowledgment
References,
Legends,
Figures and plates

Title page:
The title of the paper should reflect the content and the main theme of
the paper. The full names of addresses of authors (including names of
institutions and country) should be stated. In the case of joint authorship
or multiple authorship, the name and mailing address of the author to
whom further correspondence would be referred should be indicated.
Authors’ names should start with surnames then initials of other names.
You can write your title as one statement or use the main/subtitle format
For example you can write:

Effect of drought, aging and phophorus status on leaf acid and
phosphatase activity in rice
OR you can write
Acid phosphatase activity in rice leaves: effects of drought, aging and
phosphorus status
Readers will assume that the subject that comes first in the title is main
focus of the paper, so be sure to reflect that in the paper.
There is a third way of writing a title: that is to make a statement:
Acid phosphatase activity in rice leaves is decreased by drought, aging
and phosphorus status
This is a very clear approach, almost a mini-summary of the paper.
Abstracts
An abstract represents the contents of the article in short form. There are
three types of abstract: informative, indicative and structured: there is
often confusion about the words ‘Abstract’ and ‘Summary’. A summary
restates the main findings and conclusions of a paper, and is written for
people who have already read the paper. An abstract is an abbreviated
version of the paper, written for people who may never read the
complete version. So a summary is not the same as an abstract, although
some journals call the abstracts of the articles they publish ‘summaries’.
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Informative Abstract
An informative abstract should answer the following questions:
Why did you start?
What did you do, and how?
What did you find?
What do your findings mean?
The abstract must be written so that it can be read on its own, for
example, if it is output from a bibliographic retrieval system. Do not
waste words by repeating the title in the abstract. Keep to 250 words or
fewer for an article of 2000 – 5000 words, and to about 100 words for a
short communication, depending on the journal’s requirement’s.
If the reason for doing the study is not clear from the title or the rest of
the abstract, state the purpose. Say what you studied and what methods
you used. Give your main findings concisely and summarize your
conclusions.
Indicative abstracts
Indicative abstracts contain general statements describing what is in the
text, giving readers a general idea of the contents of the paper, but little,
if any, specific detail. They are more common in field reports, long
papers such as review articles, and for books or chapters in books.
They are the lazy way of writing an abstract; many journals will ask for
a mor informative version.
Structured abstracts
Some journals now ask for an abstract with a specific structure,
especially in the medical area, for reports of clinical trials. This sort of
abstract is written mostly as a series of points, although the results and
conclusion sections should be in sentence form. If your target journal
wants a structured abstract. The instructions to Authors will tell you
what headings to use and how long the abstract should be.
Examples of a Structured Abstract
Background: The scientific article in the health sciences evolved from
the letter form and purely descriptive style in the seventeenth century to
a very standardized structure in the twentieth century known as
Introduction, Methods, Results, and Discussion (IMRAD). The pace in
which this structure began to be used and when it became the most used
standard of today’s scientific discourse in the health sciences is not well
established.
Purpose: The purpose of this study is to point out the period in time
during which the IMRAD structure was definitely and widely adopted in
scientific writing
Methods: In a cross-sectional study, the frequency of articles written
under the IMRAD structure was measured from 1935 to 1985 in a
42
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randomly selected sample of articles published in four leading journals.
Results: The IMRAD Structure, in those journals began to be used in
the 1940s. In the 1970s, it reached 80% and in the 1980s was the only
pattern adopted in original papers.
Conclusions: Although recommended since the beginning of twentieth
century, the IMRAD structure was adopted as a majority only in the
1970s. the influence of other disciplines and the recommendations of
editors are among the facts that contributed to authors adhering to it.
Keywords
Keywords or phrases for indexing are often printed at the end of an
abstract. If the journal asks for key words. Choose the most important
and most specific terms you can find in your paper. Refer to previously
published articles in the journal of choice for guidance.
Introduction
This should contain mainly essential background information and
important relevant references. The objectives of the work and its
relevance or contribution must be clearly stated. The literature cited
must be discussed to show the relationships between the published and
the research study.
Materials and Methods
New methods and modifications of established ones should be described
in detail to enable repetition by other workers. For the established and
published methods, references should be made to the relevant
publications. Generally acceptable, scientific terms should be used.
Discuss the factors, problems encountered and the solutions as they
apply to your study. Due attention is given to experimental design,
biochemical analyses and biostatistics.
Results
Table and figures are kept to minimum. Each table is typed on a separate
sheet of paper. Each table must be numbered in Arabic numerals and
should contain brief title on top.
Discussion
This section may be combined with results, one should avoid repetition
of methodology and results in discussion, it should indicate clearly the
significance and implications of the results obtained. It should also
relate to published studies. References should be cited, e.g. Kawo
(1999), Adikwu and Arzai (2000), or Kadiri et al., (1997) if there are
more than two authors.
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Conclusion
Often you will not need to write a conclusions section because you will
have already stated your main conclusions in the final section of the
discussion. You should certainly never include a conclusion just to
repeat what you have said in the discussion. However, if your results
and the subsequent discussion have been especially complicated, it may
be useful to bring all your findings together.
Acknowledgement
Here you should acknowledge technical help and advice that you
received from others. Bodies or individuals granting money that
supported either the research or the authors of the paper should be
mentioned. Keep this section short.
References
References should be arranged alphabetically, following the APA styles
of referencing and the years of publication, only published articles and
books and articles ‘in press’ may be cited. In exceptional cases, citation
of personal communication may be allowed. Examples of citations are
as follows;
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Kadiri, M., Mukhtar, F.B. and Haruna, H. (1997): Responses of some
Nigerian Vegetables to growth regulators treatment. Rev. Biol.
Trop. 45(1): 23-28
Citation from a Book
Mustapha, Y. (1993): An Easy approach to igneous petrology.
University of Abuja Press. Nigeria. Pp 20-30

Citation from an Edited Book
Abdullahi, I.L. (1965): The application of trace elements data to
problems of petrology In: I.L. Hussain, S.K. Mohmmed and D.
Usman (eds). Physics and Chemistry of the Earth. Pergamon,
Oxford. PP 133 214.

Citation from unpublished work
Bassey, S.E. (1984): A gravity study of the lithospheric structure
beneath the West African Rift Valley System in Nigeria and
Cameroon. PhD thesis. Department of Soil Science, University of
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CONCLUSION

Breaking a research paper into the sections Introduction, Materials,
Results and Discussion (IMRAD) is a well-established approach to
writing and publishing scientific research. It has become the main
pattern for research articles in many disciplines. This classical structure
does not fit some disciplines, but it is a useful and systematic way in
which to approach your writing.

5.0

SUMMARY

At the end of the unit, we were able to understand what a journal is, the
features of a journal ranging from the title down to the references and
appendices, we also get see some formats of some journals.

6.0

TUTOR-MARKED ASSIGNMENT

1.
2.
3.

What is a Journal?
Discuss in sequence the features of a journal
List the five most popular journals in soil science. Find samples
of articles in these journals online

7.0
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