
 

AEB 313: Research methodology and applied biostatistics. 
Edo University Iyamho 
 

                                                 

EDO UNIVERSITY IYAMHO  

Department of Biological Sciences  
  

COURSE CODE: AEB 313 

COURSE TITLE: RESEARCH METHODOLOGY AND APPLIED BIOSTATISTICS 

NUMBER OF UNITS: 3 Units 

COURSE DURATION: Three hours per week 

 

COURSE LECTURER:   DR (MRS) M.O. AGBUGUI  

COURSE DETAILS:  

Week 1: Nature of scientific research and research experimentation  

Week 2: Statistics and basic concepts 

Week 3: Sampling techniques 

Week 4: Frequency distribution 

Week 5-6: Graphical representation 

Week 7-8: Measures of central tendency 

Week 9-10: Measures of dispersion  

INTENDED LEARNING OUTCOMES 

At the completion of this course, students are expected to: 

1. Define and apply Mendel’s law of Independent Assortment 

2. Understand the concept behind linkages and recombination  

3. Discuss and analyze sex linked characters and their presentation 

4. Know the uses and application of sex liked characters. 

    

RESOURCES 

• Lecturer’s Office Hours: 

DR (MRS) M.O. AGBUGUI: Mondays 9-10am and Thursday 1-3pm 
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• Course lecture Notes:         http://edouniversity.edu.ng/staff/agbugui–marian-onwude 

• Assessments 

• 2 assignments  

• 1 test 

• Practical Sessions (Assessments take 30% of final grade) 

• Exams: 

• Final, comprehensive (according to university schedule): ~ 70% of final grade 

 

Assignments & Grading 

• Academic Honesty: All practical sessions should be done independently, unless explicitly stated 

otherwise on the assignment handout. 

• You may discuss general solution to practical examinations 

• Presentations should be taken seriously; this is an integral part of group discussion and an 

opportunity for all students to interact efficiently. 

 

• NO LATE HOMEWORKS ACCEPTED 

• Turn in what you have at the time it’s due. 

• All home works are due at the start of class. 

• If you will be away, turn in the homework early. 

 

MODULE 1  

NATURE OF SCIENTIFIC RESEARCH AND EXPERIMENTTION 

• The students are expected to be introduced into the whole idea of research and research 

experimentation 

• Know what it takes to plan a research 

• Obtain, arrange and analyse data for research  

 

 

BASIC CATEGORIZATION OF RESEARCH STUDIES 

A research is categorised under practical investigation. It also involves critical thinking and 

enquiry into some aspects in any desired field of study. 

This could involve practical work in the field or laboratory work or analysis. In the field of 

science, research must be practical involving numerous steps and measures. 

HOW TO DESIGN A GROUND BREAKING STUDY 

1. ITS ORIGIN: this arise from your mind, a persisting worry or question out of curiosity. 

The burning desire to know, quest for results at the end of the inquiry. 

2. PRINCIPLES OF RESEARCH 

A) Identify the problem 

http://edouniversity.edu.ng/staff/agbugui–marian
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B) Investigate 

C) Design a method 

D) Carry out the practical work 

E) Collect data 

F) Draw up inferences 

G) Compare results to former or background knowledge 

H) Acknowledgements and bibliography or references 

PLANING A RESEARCH 

SELECT A RESEARCH TOPIC 

 This would be guided by the design (experimental design) this will determine whether a 

research will succeed or fail. 

A research would be able to answer the following questions 

a). what kind of records will be made and how they will be kept. 

- how frequent will the readings be 

- - how will the results be presented e.g. as tables, graphs, charts, etc 

b). how will the eventual results be analysed statistically 

 - collect the type of data and kinds of data; sometimes vital pieces of information are 

lacking 

 - determine the kind of statistics to use at the planning stage. 

c). a planned experiment is an attempt to make something happen 

 A). a plan is a road to success. Think of the questions you hope to answer through this 

experiment 

 propose anwers that make sense 

 make guesses 

 **a guess is a hypothesis; an educated guess anyway. Make several guesses or 

hypotheses, weigh them if possible and form an opinion 

B). The need for control 

This improves your work and keeps your experiment under check 

Your research experiment has two parts. The experimental part and the control part. The 

difference is the variable you are testing. 

 C). Have a large sample. 
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  This makes your work representative. It helps to make you test as many samples 

and variables as possible. The more samples you have, the more times your experiment is 

repeated and the more subjects you have to test in samples, the more reliable your work and 

conclusion will be. 

 

We can thus conclude that a well-designed experiment has two parts namely an experimental 

part and the control. 

The next step is to collect data 

- Collect all data possible 

- Use a note book to avoid losses 

- The use of  senses to observation 

- Use standard tools to make measurement 

- Avoid pitfalls 

- Use standard measurements 

- Avoid estimations 

BLIND AND DOUBLE BLIND 

These are psychological factors can distort your powers of accurate observation “leading results” 

Water analyses or soil analyses or plant analyses 

It is always better to do the experiment yourself. 

The next step is to arrange and analyse data. When planning an experiment, decide what 

observation and measurement you will require. What method will you use to record data? 

Choose a system or style that is both convenient, deplorable and explainable and easily 

understandable (chart, plots, graphs) just by looking you should be able to deduce some 

clarification. 

The data originally collected is called raw data:- that original original collections before 

treatment or processing. 

The data is usually analysed by statistics 

ANALYAING DATA 

After getting your results, results are either orally or represented or written. Be aware that 

negative results are also adequate results. One good quality of a result is that it should be 

reproduce able 
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MODULE 2: STATICTICS AND BASIC CONCEMPTS 

In this module we learn about statistics: 

The types of statistics 

The place of statistics in modern research 

The basic statistical concepts 

The types of data encountered in biology 

Accuracy of measurements 

How these data are used and theie benefits 

 

STATISITCS.  

Statistics was first designed by mathematicians but its application is in agriculture, biology and 

related fields 

Statistics is the science and art of collecting, organizing, analyzing and interpreting numerical 

data affected by a multiplication of causes, offering objective evaluation of the reliability of the 

conclusion based on data. 

Biostatistics is the statistics applied to biological problems. 
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TYPES OF STATISTICS 

1. DESCRIPTIVE STATISTICS 

The description of the properties of the observed frequency distribution conisicely. 

It involves the summary and orderly presentation of such collected data in a tabular or graphic 

presentation. Mean, median, mode and other quartiles (central tendencies and measures of 

dispersion. 

Measures of dispersion = standard deviation, variance, standard error provide descriptive 

information about a population. 

Measures of central tendencies =  mean, median, mode 

EXAMPLE 

Find the statistics of weight of all female 100L, 200L and 300L microbiology students in EUI 

2. MEASURMENT STATICTICS 

This deals with continuous data (height of 15cm, 25cm, weights of 30kg, 40kg 

 

3. INFERENTIAL STATISTICS 

This is the observed characters in a population sample to give rise to useful generalization and 

inference about the characters of the whole population. 

For example, one needs to conclude if the males in the class are heavier than the females in 

200L. such conclusion can only be made from the characteristics from the sample. This kind of 

statistics can only be probalislistic than determeinsitic. 

 

4. ENUMARATION STATISTICS 

This deals with discrete numbers and attribute data. The result here is either yes or no, for 

example, presence of fruits versus no fruits ; leaves and no leaves. 

5. QUALITATIVE STATISTICS 

These attributes are not measured. For example colour, gender, profession. 

USES OF STATISTICS 

a. The presentation of data and facts and information in a vivid and definite form 

b. Data reduction or condensation of facts 

c. The formulation of test and hypothesis 

d. Developing alternate design for biological experiments 

BASIC STATISTICAL CONCEPTS 

Population 
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The population is defined as the entire collection of measurements about which the statistician 

wishes to draw conclusions. For example the heights of students of Edo University Iyamho. 

In statistics, taking the whole population is cumbersome and tedious to deal with the entire 

populations because of the very large nature of most populations. For example, considering the 

proportion of people with diabetes in Nigeria. It is advisable to take a relatively small population 

of interest. To handle in statistical analyses. E.g the ages of students who have made first class 

honours degree in AEB. 

Sample 

This is a subset of all measurements in the population of interest. Since the population of interest 

are often large, statistician often resort to taking a sub sample to represent the whole population. 

From the characteristics of the sample, it is possible to draw up conclusions about the 

charateristics of the whole population. 

Variables 

A variable is an observable quantity or attribute that varies from one biological entity to another. 

Sometimes the term variate is used though its usage is less frequent. It is desire able to 

distinguish between different kinds of variables. The figure below summarizes the classification 

of variables. 

 

 

 

 

Data 

 

Qualitative       Quantitative 

Data are not measured      Numeric data are represented 

e.g hair colur, gender     e.g body weight, height 

 

 

Discrete    Continuous 

Data with only known  Data with any value within a defined range  

fixed variables     e.g body weight or height 

e.g number of students in  

biostatistics class 
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Paramters 

The measures used to describe or characterize a population. For example, the average population 

of a state, the average length of a population of fish species, the range of weight of pregnant 

women for antenatal from January to December 2018. 

A quantity such as a measure of central tendency or dispersion is called a parameter which is 

often used to describe a population. 

It is important to note that parameters are constant for a population; statistics may also vary 

sample to sample taken from the d=same population. A statistic is an estimator of the population 

parameter of a sample. The efficiency, reliability or precision of the statistic as an estimator of 

the population parameters improves as the sample size increases. This is to say that the larger the 

sample size, the higher the reliability of the estimator. 

 

TYPES OF DATA IN BIOLOGY 

Data on interval scale 

Data on nominal scale 

Data on ratio scale 
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MODULE 3: SAMPLING TECHNIQUE AND SAMPLE SIZE DETERMINATION 

In this module student are to learn what sampling is, 

The techniques involved in sampling and 

How to determine sample size in a proposed research 

 

 

What is sampling? 

Selection from a population 

There are two methods of sampling in statistics. Namely; 

The Random Sampling method and the Non Random Sampling method. 

Random Sampling method is also known as probability sampling method: 
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This allows a procedure governed by chance to select the samples and minimizes sampling bias. 

There are different types of random sampling methods 

Simple random sampling: this is the process of selecting a sample that allows individual in the 

defined population to have an equal and independent chance of being selected for the sample. 

This method provides the opportunity for every item to have an equal chance of selection. 

Stratified random sampling: this is the process of selecting a sample that allows identified non-

overlapping sub groups in the defined population to be represented in the same proportion that 

they exist in the population. Stratification controls the distribution of the sample size in the 

strata. For example: 

     Strata 2: Age   Strata 3: Occupatio 

Strata 1: Gender 

Male     <20     Professional 

Female     20-30     Clerical 

     31-40     Blue collar 

          Others 

Cluster sampling: cluster sampling is a type of sampling which involves dividing a defined 

population into intact groups or clusters sharing similar characteristics. Then one or more clusters 

are chosen at random and everyone within the chosen cluster is sampled. For instance, clusters 

might be schools markets, hospitals, patients and geographical zones. In this sampling method, the 

logical cluster are identified, defined and the population members per cluster are estimated.  Using 

all the sample elements in all the selected clusters may be prohibitively expensive or unnecessary. 

Multistage Sampling: this type of sampling is a complex form of cluster sampling. In multistage 

sampling you select an initial first stage sample that is based on groups of elements in the 

population which are called primary sampling units (PSUs). You then create a second stage sample 

by drawing a sub sample from each selected PSU in the first stage sample by repeating this 

operation. It is possible to select a higher stage sample. 
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Systematic sampling: this is a method of choosing a random sample from among a larger 

population by first selecting a fixed starting point in the larger population and then obtaining 

subsequent nth observation. This is often done by using a constant interval between the samples 

taken. The process is similar to an arithmetic progression 

Step 1. Select an integer that must be less than the total number of individuals in the population. 

This integer should correspond to the first subject 

Step 2. Determine an interval by picking another integer which will serve as the constant difference 

between any two consecutive numbers in the progression for example: a researcher has a 

population of 100 individuals and needs 12 subjects. He begins by picking the starting number 5 

and then picks his interval 8. The numbers in his sample will then be------------ 

Non-Random Sampling (Non Probability Sampling methods). 

In this form of sampling, the parameters selected are not at random, that is they do not have 

random selection at any state of the sample selection. Here, there is an increase of sampling 

bias. 

i. Convenience sampling 

This is also called accidental sampling or haphazard sampling. The sampling process 

includes whoever happens to be available at the time. It entails the sample being drawn 

from the part of the population which is readily available and convenient. The result 

obtained here is usually not a concise representation of the population. 

ii. Purposive sampling (or judgmental sampling) 

The process whereby a researcher selects a sample based on convenience or knowledge 

of the group to be sampled. 

 

 

iii. Quota sampling 

This is the process whereby a researcher gathers data from individuals possessing 

identified characteristics by quotas. The first step is to segment the population into 

mutually exclusive sub-groups, just as in stratifies sampling. Then judgment is used 

to select subjects or units from each segment based on a specified proportion. For 
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example, a researcher wand to examine the height of 200 males and 100 females 

between the ages of 30 and 40. This selection of the sample is non random and this 

second step makes the technique non probability sampling. 

iv. Snowball sampling 

This involves a sampling procedure in which the initial respondents are chosen by 

probability (random) or non-probability (non-random) method and then additional 

respondents are obtained by information provided by the initial respondents. 

SIZE SAMPLE DETERMINATION 

This is a very important parameter when conducting research. The sample size determines a whole 

lot about how far your research can go. If your sample size is too small, you may not have a wide 

range of variable to obtain results or your results may be dismissed or concluded as a case of 

chance. If however your sample size is too large, the cost of your research will make it impossible 

for you to obtain necessary findings. 

FREQUENCY DISTRIBUTION 

Frequency distribution are often the best ways to represent large amount of data that are usually 

encountered in research. In order to do this a list of all the observed variables of the variable under 

construction is stated and how many times the variable occurs.  

Frequency tabulation for Nominal data 

Type of fish  tally    No of times species of fish is observed 

Tillapia  111    3 

Clarias   1111     4 

P.annectens   

Frequency tabulation for Ordinal data 

Frequency tabulation for Interval and Ratio Scale data 

Frequency tabulation based on continous data 

GRAPHICAL PRESENTATION 
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Graphs are pictorial representation of the relationships between variables. Graphs are 

usually meant to simplify presentations, beatify them clarify and makes the results easy to 

read. There are many types of graphs which can be used to make many presentations of data 

depending on the nature of the data. 

The data given are often presented in different forms depending on the nature of the research. 

Examples of such graphs include 

a. Simple line 

b. Multiple lines 

c. Bar 

d. Multiple bars 

e. Histogram 

f. Multiple histogram 

g. Cumulative percentages 

h. Pie chart 

i. Three dimensional  

j. Kite histogram 

Example. Fish biodiversity at Agenebode River 2018 using graphical presentation. 

Specie  jan feb mar apr may jun jul aug sep oct nov 

H. niloticus 12 14 45 

C. gariepinus 

P. jubelini 

P. annectens 

Assignment 

Represent the data using graphs 

State the advantages and disadvantages you noticed. 
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MEASURES OF CENTRAL TENDENCY 

A measure of central tendency is also known as a measure of location which identifies the position 

of the sample or population of all possible values of the variable. 

These measures describe the property of population.  

Some measure of central tendency include  

A. Arithmetic mean: this include sample mean, population mean, weighted mean, geometric 

mean and harmonic mean. Calculations will be given on the board for various types of mean.  

 B. Median: this is the middle measurement of a set of data arranged in an array (descending or 

increasing order of magnitude). It is the central value which divides the data set into two equal 

halves. 

Example: a sample of population of two coleopterans 

Sample a   sample b 

29    3 

16    4 

6    8 

7    7 

8    9  

3    6 

6     

9    5 

N=8    n=9 

If n for specie is even the   

Median = X(n/2) + X(n/2)+1 

  2 
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if  n is odd then median is X(n+1)/2 

CLASS WORK 

Use the following set of data to calculate the median, mode and mean. 

68 66 65 64 65 63 65 69 66 

68 64 66 65 63 62 63 61  

78 46 78 66 98 65 61  

 

CODING OF DATA  

This is done to facilitate statistical computation of data. It is meant to convert original data to a 

state with values much easier to work with. It makes the values simpler for arithmetic operations 

such as linear transformation of data by subtraction, addition or multiplication and division. 

Example    1: Coding by subtraction 

Xi (g)   Coded Xi (g) 

446   6 

339   9 

772   2 

761   1 

∑Xi = 6622g  ∑𝑋 = 42 

Π =   Π =    

Example 2: Coding by multiplication 
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