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INTRODUCTION
Biostatistics is one of the statistical instrument that is used in medical research worldwide. Its aim is to collect, analyze, make inference and communicate to the public with the purpose of eradicating many of the public health problems.
Scientific method is one of the criteria that is used in the statistics of public health, observations are made, data collected, inference is made to come up with conclusion about the outcomes of the study done. The results are disseminated to the public to make decisions from the outcomes of the study.
The studies are done using samples that are collected from the population. And probabilities are made to come out with the true picture of the population based on the samples collected.  Estimations are made using confidence intervals where by population mean, sample mean, and population standard deviation and sample standard deviation are used as well.

PART 1
 BIOSTATISTICS OVERVIEW
1. WHAT IS THE SCIENTIFIC METHOD FOR BIOSTATISTICS?
Scientific method for biostatistics is a process of testing and analyzing with the aim of finding measurable results. When conducting research, scientific method is used to collect measurable, empirical evidence, in an experiment related to a hypothesis that is designed to support or contradict a scientific theory. (Getu, 2004)
It involves collecting data by trying to answer an interesting question. The steps in scientific methods are: make an observation, form a hypothesis, test the hypothesis and predictions in the experiment that can be reproduced, analyze data and draw conclusions accept or reject the hypothesis or modify the hypothesis if necessary, and lastly reproduce the study until there are no discrepancies between observations and theory.
2. WHAT IS THE ROLE OF BIOSTATISTICS IN SCIENCE?
Biostatistics is a critical and invaluable tool in developing public health policy and initiaatives. Biostatistics as the statistical process and methods applied to the collection, analysis and interpretation of biological data and especially data relating to human biology, health and medicine. Public health officials, health care professionals and the scientific community rely on accurate and timely data to deal with outbreaks and infectious diseases such as EBOLA ns COVID-19.
Health data are obtained from a variety of sources including surveys, medical records, claimants, vital records, disease registers and per reviewed literatures. Data is used to develop public health initiatives, identify barriers to care and even influence public policy. For instance data can help in evaluating program impact by increasing g rates of patients attending follow- up appointments after surgery, increasing immunization rate, and monitoring progress towards a specific health goal. (Getu, 2004)
Biostatistics uses statistics to analyze health data, plays a critical role in informing and supporting public health initiatives, especially during national health emergencies with the aim of protecting the health of local, national and global population.
3. WHAT IS DESCRIPTIVE STATISTICS?
Descriptive statistics is one branch of statistics that deals with the description of data in a clear and informative manner using tables and graphs. It also refers to the method used to summarize a body of data with one or two meaningful figures. (Getu, 2004)
Exploratory data analysis(EDA) is vital before making inference from data , it is essential to examine all the variables with the main aim to , listen to the data, to catch mistakes, to see pattern in the date, to find variations of statistical assumptions and to generate hypothesis.
4. EXPLAIN VARIATION WITH STATISTICAL REASONING.
Variation is the examination of patterns and striking deviations from those patterns. Variation is that which not a pattern. Variation is the fuel to statistical imagination; statistical reasoning begins when variation is observed.  Variation helps in exercising statistical imagination in order to understand the issues behind the data. Variation plays a critical role throughout statistical problem solving. Measurement can be predicted through the use of rules and tools of probabllity models. Natural laws do not perfectly predict the phenomenon and vibration is uncertainty in natural. (Getu, 2004)

5. WHAT ARE SOME TYPES (SOURCES) OF VARIATION?
In statistics variations can be either explained or unexplained. The explained ones are termed induced and are categorized as; Measurement error (reliability and validity) All epidemiological investigations involve the measurement of exposures, outcomes and other characteristics of interest (e.g. potential confounding factors).Types of measures may include: Responses to self-administered questionnaires, responses to interview questions, laboratory results, physical measurements, information recorded in medical records, diagnosis codes from a database. All these measures may be subject to some degree of systematic measurement error and therefore result in the introduction of bias into the study. (Getu, 2004)
The other one is sampling error; Because of the play of chance, different samples will produce different results and therefore this must be taken into account when using a sample to make inferences about a population. Sampling error may result in errors like; Rejecting the null hypothesis when it is true (a “false positive”) and Failing to reject the null hypothesis when it is false (a “false negative”). Sampling error cannot be eliminated but with an appropriate study design it can be reduced to an acceptable level. 
The last type or source of variability is a mistake; this is attributed to wrong measurement parameters, for instance recording thumbs in centimeters instead of millimeters. This can transform everything to a wrong direction and interpretation.

6.  WHAT IS THE BIOSTATISTICS PARADIGM? � 
Biostatistics paradigm tries to discover simple explanation of the phenomenon. This is on hypothesis, variables, principle of parsimony and inter-relationships.  The paradigm argues that basic statistics courses should be concerned with emphasizing that statistics is the discipline concerned with statistical evidence; producing it, interpreting it and using it. 
Statistical evidence consists of observations in the content of probability model where; the model is collection of probability distributions indexed by parameter and observations are conceptualized as having been generated according to one of the distribution model. Observations leads to answer of the three questions; i) what do I believe?, ii) what do I do?, iii) what does the data say?. Presenting the evidence in data with respect to the probability model which generated the data is best achieved by using the law of likelihood and likelihood (support) intervals.
7.  WHAT ARE THE TYPES OF VARIABLES? DEFINE EACH ONE
Variables can be classified as quantitative (numeric) or qualitative (categorical).for instance  CD4 count represents numbers (or counts) of CD4 lymphocytes per liter of peripheral blood, and thus is numeric. The amount of active drug in a 20–mg Prozac capsule is the actual number of mg of drug in the capsule, which is numeric. Due to random variation in the production process, this number will vary and never be exactly 20.0–mg.
Prior myocardial infarction status can be classified in several ways. If it is classified as either
yes or no, it is categorical( qualitative). If it is classified as number of prior MI’s, it is numeric.
Further, numeric variables are broken into two types: continuous and discrete. Continuous
variables are values that can fall anywhere corresponding to points on a line segment. Some
examples are weight and diastolic blood pressure. Discrete variables are variables that can take on only a finite (or countably infinite) number of outcomes. Number of previous myocardial infarctions and parity are examples of discrete variables.
Similarly, categorical variables also are commonly described in one of two ways: nominal and
ordinal. Nominal variables have distinct levels that have no inherent ordering. Hair color and
sex are examples of variables that would be described as nominal. On the other hand, ordinal
variables have levels that do follow a distinct ordering. Examples in the medical field typically
 relate to degrees of change in patients after some treatment (such as: vast improvement, moderate improvement, no change, moderate degradation, vast degradation/death).
Dependent vs Independent Variables
Applications of statistics are often based on comparing outcomes among groups of subjects. That
is, we’d like to compare outcomes among different populations. The variable(s) we measure as
the outcome of interest is the dependent variable, or response. The variable that determines the
Population a measurement arises from is the independent variable (or predictor). For instance,
If we wish to compare bio availabilities of various dosage forms, the dependent variable would be AU C (area under the concentration–time curve), and the independent variable would be dosage form. The labels dependent and independent variables have the property that they imply the relationship that the independent variable “leads to” the dependent variable’s level. However they have some unfortunate consequences as well. The dependent variables are the response and the independent variable(s) as explanatory variables. (Getu, 2004)
8. WHAT ARE MEASUREMENT SCALES?
There are different types of measuring scales derived from quantitative and qualitative variables. From quantitative variables we have numerical scales likes continuous scales which takes no gaps in the rolls for example; age, height blood pressure measurements. There is also discrete which deals mostly with counts for example, number of antenatal first visits, number of previous tuberculosis patients. 
From qualitative variables we have nominal scale which mostly deals with names and has no distinct ordering, for example; hair couler, ethnicity i.e. African American. The other one is ordinal scale whereby there is ordering followed, for example education scores, degree of pain ie, minimal, moderate, severe, very severe. The other scale is liket scale.       
9. WHAT ARE EXPLORATORY DATA METHODS?
Exploratory data methods are methods of critically performing initial investigations on data so as to discover patterns, to spot anomalies, to test hypothesis and to check assumptions with the help of summary statistics and graphical representation. I is good practice to understand the data first and try to gather as many insight from it. EDA (Exploratory Data Anlysis) is all about making sense of data in hand before making them dirty.
PART 2
PROBABILITY & PROBABILITY DISTRIBUTIONS
1. WHAT IS THE DIFFERENCE BETWEEN A POPULATION AND A SAMPLE?
Population is a complete set of elements (persons or objects) that possess some common characteristics defined by the sampling criteria established by the researcher. It is composed of two groups’ i.e target population and accessible population. Target population complies of the entire group of people or objects to which the researcher wishes to generalize the study findings, e.g. all school dropout girls, all low birth weight infants etc. accessible population deals with the portion of the population to which the researcher has reasonable access, may be a subset of the target population. e.g.  all school dropout girls in Balaka township, all low birth weight infants admitted at Comfort community hospital.
Sample are the selected elements chosen for the participation in a study .sampling is a process of selecting a group of elements like; people, events, behaviours etc.  sampling frame  is a list of all elements in the population from which the sample is drawn. Examples of samples be like; a list of school dropout girls in Balaka township living in Mponda community, a list of all low birth weight infants admitted at Comfort community hospital in the month of January. (Malone H. Evelyn, 2016)
2. WHEN DO YOU KNOW THAT YOUR DATA REFERS TO A SAMPLE? WHEN DO YOU KNOW THAT YOUR DATA REFERS TO A POPULATION?
Numerical values or measures of a characteristic of the population are termed parameter while numerical value or measure of a characteristic of a sample is termed statistic. Population parameters are often based on the sample statistics.
When a 250 girls are picked randomly from 2500 girls at a local town council for contraceptive use assessment. In this scenario, 250 girls are sample while 2500 girls is a population.

                  2500                                                    250
                                          2500 250


3. WHAT IS STATISTICAL INFERENCE?
Statistical inference is an attempt to make a conclusion about the data that has been collected from the sample; it helps in finding out what is true or not true about the population. The observation from the population is made data is collected from the sample then analysis is done from the observed data to make inference.
Before making inferences from data it is essential to examine all your variables; To listen to the data: - to catch mistakes - to see patterns in the data - to ﬁnd violations of statistical assumptions - to generate hypotheses …and because if you don’t, you will have trouble later.
4. WHY IS PROBABILITY THE BASIS OF STATISTICAL INFERENCE?
Probability is mostly used to give proper conclusion to the estimation of the random sample, so inference depend on the calculations done from the probability, that is through analyzing the mean , mode medium , standard deviation as well as the confidence interval. We cannot measure all the observation but we collect sample and the observed data makes inference, all these to be achieved probability is the center. Probability model is the basis for inference. Probability is the underlying foundation for the methods of statistical inference.
5. HOW DO YOU USE STATISTICAL INFERENCE?
Statistical inference is used when we want to make conclusion about the data to see what is true and not true about the population. When the coin is tossed and the results turns out as TT, no head it means there is no inference, when it is H T, Inference is possible since there is one head, and when it is HH inference more likely.  Data favour one hypothesis relative to another. Probability provides a measure of uncertainty associated with the occurrences of events or outcomes.

6. CREATE SOME DATA USING A METHOD SIMILAR TO COIN TOSSING.  ONE IDEA IS TO WRITE VARIOUS COLORS ON PIECES OF PAPER AND TAKE THEM OUT OF A HAT. REMEMBER TO PUT THE COLOR TAKEN OUT BACK
In a bag containing red capsule and yellow capsule, find the probability of picking at least a red capsule?
Probability distribution of a number of capsules
	outcome
	frequency
	probability

	RR
	1
	

	 RY
	1
	

	YR
	1
	

	YY
	1
	

	total
	4
	1


Therefore: Probability of at least a red capsule
=P (RR) + P (RY) +P (YR)
=  + + 
= 
7. DEFINE PROBABILITY?
Probability is defines as a measure of uncertainty associated with occurrences of events or outcomes. It means possibility; it describes basically the extent to which something is likely to happen. Many events cannot be predicted with total certainty; we can predict only the chance of an event to occur.
8. DEFINE PROBABILITY DISTRIBUTION. WHAT IS THE PURPOSE OF A PROBABILITY DISTRIBUTION?
Probability distribution is a statistical function that describes all the possible values and likelihoods that random variables can take within a given range. The range is bounded within minimum and maximum possible values, but precisely where the possible value is likely to be plotted on the probability distribution depends on standard deviation, skewness and kurtosis.
The purpose of probability distribution is to create normal distribution or bell curve. It is also used to to create cumulative distribution functions which add up the probability of occurrences and will always start at a zero and end at 100%. It also depicts the expected outcomes of possible values for a given data generating process. Public health officials use probability distribution to anticipate the spread of pandemics in an area or worldwide over time and to hedge their risk.
9. WHAT IS A Z VALUE? HOW DO YOU INTERPRET A Z VALUE?
The Z- value is attest statistic for Z-test that measures the difference between an observed statistics and its hypothesized population parameter in units of the standard deviation. Z- score describes the position of raw score in terms  of its distance from the mean, when measured in standard deviation units. The Z- score is positive if the value lies above the mean and negative if it lies below the mean.
The Z- value tells how many standard deviations you are away from the mean. If the Z- value is equal to 0, it is on the mean. A positive raw score reveals the raw score is higher than the mean average eg+1, and the negative z- score tells that the score is below the mean average eg z-score of -2.
10. WHEN WOULD YOU USE A PROBABILITY DISTRIBUTION?
Probability distribution can be used in: binomial distribution, that is when only  two events may happen, that are mutually exclusive. For instance when the coin is tossed only two results are expected, in this this case the probability is 50% for both events. It can also be used on two events that are mutually exclusive but not equally possible , for instance that a new born baby will be left handed or right handed.
It can also be used in Poisson distribution, where it is useful to describe the probability that a given event can happen within a given period, for instance, how many thoracic traumas could need the involvement of the thoracic surgeon in a day, or a week etc. These events are independent from another, are within a given interval the event may present from 0 to infinite times and for them to happen increases when the period of observation is longer.
It can also be used in distribution of continuous variables; an example of continuous variable is the systolic blood pressure.  Single histogram is used to represent an interval of the measure of interest between intervals on X- axis, while the height represents the number of measured values within the interval.
11. HOW DO YOU CALCULATE A PROBABILITY WITHIN A NORMAL DISTRIBUTION USING THE Z VALUE?
Probability within normal distribution is calculated using the formulae , where by X is raw score,  is the population mean, and is the population standard deviation.  when solving.
For instance when x is 80  to find z- score
Z = 
Z =1.67
From the Z table 1.67 = 0.9525
Subtract 0.9525 from it will be 
1 – 0.9525
= 0.0475
PART 3
 SAMPLING DISTRIBUTION AND ESTIMATION
1. DEFINE A SAMPLING DISTRIBUTION. WHY IS IT CONSIDERED THEORETICAL?
Sampling distribution is the distribution of all possible values taken by the statistic when all possible samples of a fixed size n are taken from the population. It is theoretical idea because one do not actually built it. The samples are of the same size and are randomly drown from the same population.
2. DEFINE A DISTRIBUTION OF SAMPLING MEANS. WHY ARE SAMPLING MEANS DIFFERENT?
Distribution of sampling mean is the probability associated with every possible sample mean. 
 
3. WHAT ARE THE MOST FREQUENTLY USED SAMPLING DISTRIBUTIONS? DEFINE EACH ONE.
There are two most frequently used sampling distributions these are; sample mean, sample proportion and central limit theorem.
Sample means is defined as we take many random samples of a given size n from a population with mean µ and standard deviation σ . Some sample means will be above the population mean µ and some will be below, making up the sampling distribution.
Sample proportion is the random variable of. When the sample size is large the sample proportion is normally distributed.
Central limit theorem, it states that the distribution of a sample variable approximate a normal distribution (a bell curve) as the sample size becomes larger, assuming that all samples are identical in size and regardless of the populations’ actual distribution shape.
4. DEFINE ESTIMATION FOR BIOSTATISTICS
Estimation refers to the process of guessing the unknown value of a parameter e.g.( population mean) using the observed data.
5. WHAT IS POINT ESTIMATION?
Point estimate are single points that are used to infer parameters directly. For example, Sample proportion   (“p hat”) is the point estimator of p. (Malone H. Evelyn, 2016)
6.  WHAT IS INTERVAL ESTIMATION? HOW WOULD UNCERTAINTY AND VARIABILITY AFFECT THE INTERVAL ESTIMATION?
Interval estimate: a range of numbers, called a conﬁdence interval indicating, can be regarded as likely containing the true value of parameters.
Interval may be wider or narrower depending on the degree of certainty, or estimation precision, that is required.
An interval estimator of a population under random sampling consists of two random variables, which are called the upper and the lower limits of interval estimator, whose values decide intervals which expect to contain the parameter estimated. 
7. WHAT IS CONFIDENCE INTERVAL ESTIMATION
 A confidence interval estimator is an interval within which we can estimate, with some confidence, that the true population parameter will lie in the interval..
8. WHY IS A 95% CONFIDENCE INTERVAL COMMONLY USED?
A 95% confidence interval is commonly used because it is mostly accurate, if all possible samples are taken, 95% of them would include the true population mean somewhere in their interval. Or we can be 95% confident that the interval contains the true population mean. (Malone H. Evelyn, 2016)
9. WHAT IS THE DIFFERENCE BETWEEN Z AND t- DISTRIBUTION WHEN IS EACH ONE USED? 
Unlike the normal distributions where all normal curves are just rescaling’s of the standard normal curve, each Z distribution is diﬀerent. As the degrees of freedom increases, the t distributions converge to the standard normal. t distributions will be useful for statistical inference for one or more populations of quantitative variables. (Bret, 2011)
10. DEFINE DEGREES OF FREEDOM? WHY IS IT USED?
Degrees of freedom refer to the maximum number of logically independent values, which are values that have the freedom to vary, in data sample.
Degrees of freedom are used to determine if certain null hypothesis can be rejected based on the total number of variables and samples within the experiment.
11. HOW DOES SAMPLE SIZE AFFECT THE ESTIMATION?
The sample size is the number of participants or specimen required in a study and its estimation is important for both in vivo and in vitro studies. The sample size establishes the power and the impact of the study. (Malone H. Evelyn, 2016) 
The sample size evaluation primarily depends on the study design and the outcome which is estimated prior to the start of the study. The determination varies with the statistical inference of the study which is done by either confidence interval technique or test of significance procedure (hypothesis testing).
12. HOW DO YOU CALCULATE THE NEEDED SAMPLE SIZE (n) INORDER TO ESTIMATE A DESIRED RANGE FOR A TRUE POPULATION MEAN TO WITHIN 95% CONFIDENCE INTERVAL? WHAT ARE THE THREE STEPS IN CALCULATION?
STEPS
i. Specify the width of the confidence interval eg  6
ii. Make assumption about the standard deviation based on the previous data,eg = 10
iii. Solve for n
Example
Suppose we want to estimate the true population means age within  6 years;
 95% . =    . 
=  1.96 . 
Then would set of 6 = 1.96 . 
Solving for n
   n =  = 10.671
a sample size of 11 would allow us to estimate the mean age to within 
CONCLUSION
Biostatistical data is very useful in making decisions about the health of the entire population, and the biostatistians mostly works in research to find out more about the determinants of pandemics and their possible solutions.
The statistics are also used to find out more about the possible vaccinations that might be effective for the uprising health emergency pandemics that are arising now a day and in the near future. Some information is kept for referencing focusing on the rising of similar pandemics in the near future.
Confidence intervals are the best estimates of the population based on the samples being used, the mostly used confidence interval is 95% confidence interval, and on this one the findings gives 95% confident to the researcher about the accuracy of the data being analyzed in relationship to the population. When population increases confidence interval becomes small and when the population decreases the confidence interval becomes bigger.
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