Chter 1
BIOSTATISTICS

After studymg thls chapter students will be able to:

. Defme biOStatISthS and its uses.
_' Define and calculate mean, median a
¢ Sketch abar chart for a given sef{q

ey

You know that the sci A involves statistical methods. In the field
of biolog t, analyse, and interpret data for getting results and
for under Ing various phenomena. In this chapter, we will study the main
uses and principles of biostatistics.

11.1- INTRODUCTION OF BIOSTATISTICS

Biostatistics is a branch of statistics that applies statistical methods to biological
sciences. Biostatistics is essential for designing biological experiments, clinical
trials, and epidemiological studies.

Uses of Biostatistics

The major uses of biostatistics include:

1- Designing Experiments and Studies { (,T\ Q \3\5\3

Biostatistics helps in plannmg E\%‘;&m s to ensure that the
data collected will be ansv&‘er the research questions.
For instance, in a chmcé\ ‘E\r\ﬂ g a new drug, biostatisticians determine the

sample s;i% &R 't6'detect a significant effect.
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BIOSTATISTICS

2- Analysing Biological Data @)3 S

&\C
Biostatistics involves applyin mm to analyse data. This

analysis can uncover nd patterns. For example, analysing

the growth ra it ér different environmental conditions can reveal
how fa light and water affect growth.

3- Interpreting Results

After analysing data, biostatistics helps to interpret the results in a meaningful
way. For example, interpreting the results of a survey on the prevalence of a
disease in a population can guide public health interventions.

4- Predicting Outcomes

Biostatistics can be used to create models that predict future outcomes based
on current data. For instance, predicting the spread of an infectious disease
within a population helps in planning vaccination campaigns and allocating
In public health, bigstatisti

resources. 5
oS
@\u e-based insights that guide
policy decisions and

on COVID- ad to the implementation of COVID-19 vaccination
campai '

5- Public Health and Policy Maki&g

1- Epidemiology

Epidemiologists use biostatistics to study the distribution and determinants of
health and diseases in populations. For example, analysing data on COVID-19
infection rates, recovery rates, and the effectiveness of vaccines involves
biostatistical methods.

2- Genetics

Biostatistics is used in genetic research to analyse the inheritance of traits and
the association of genetic variations with diseases. Foyinst tic studies
@ ges like diabetes and

use biostatistics to identify geneticia “\;
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PLANT PHYSIOLOGY

3- Agriculture

In agricultural research, biostatistics helps i
effectiveness of fertilizers, and the resi

For example, com @
farming practice @ ical analysis.
4- cnni\@ﬂw

Biostatistics is crucial in the design and analysis of clinical trials that test new
treatments and drugs. For instance, determining whether a new medication is
more effective than a placebo requires rigorous statistical testing to ensure the
results are statistically significant.

I th%p yields, the
e

pests and diseases.
heat varieties under various

11.2- MEAN, MEDIAN, AND MODE

The mean, median, and mode are the measures that help summarize and
understand data sets. The mean provides an overall average, the median gives
the middle value, and the mode hlghltghts the mo % r%a@ lue.

Mean

The mean, also kn ge is the sum of all the values in a data set’
dwuded o values. It represents the central value of a data set.
Formula

Sum of All Data Points
Number of Data Points

Mean =

Example

Consider the following data set representing the heights (in cm) of five
students: |

150, 160, 165, 155, 170.

Mean 504‘1’50*’165*155*1

s avgfgﬁ\gﬁﬂ
So, the mean heigﬁ&ﬁ@@&\ﬁ&\l\“l
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2- Median

The median is the middle value of a data set when t rranged in
ascending or descending order. If tbg m he median is
the middle value. If the) dlan is the average of

the two middle value “
Steps to M&dlan

1. Arrange the data in ascending order.
+1

2
3. If the number of values (n) is even, the median is the average of the values at

positions (%) and (-'21 + 1).

2. If the number of values (n) is odd, the median is the value at the position

|
Example
Consider the data set: 150, 160, 165, 155, 170.

1. Arrange in ascending order: 150, 155, 160, 165, 170.

s ok
it MU

So, thewmght is 160 cm.

For an even number of values, consider the data set: 150, 160, 165, 155.

1. Arrange in ascending order: 150, 155, 160, 165.
2. Number of values (1) = 4 (even).

3. Median is the average of the values at positions (%) = 2 and (% + l) =3

Median = 15521“" = = 157.5

"2'

So, the median height is 157.5 cm.

3- Mode @@ @CQ@
The mode is the va % equently in a data set. A data set

may have one , one mode, or no mode at all.
@]
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Steps to Calculate Mode

1. Count the frequency of each value in the data ﬁw@ @Om
2. The value with the htghes re u?ﬁ@ géﬁ

Example 1 Q@

Consider the 6 160, 165, 155, 160.

e Frequencies: 150 (1), 160 (2), 165 (1), 155 (1).
e The value with the highest frequency is 160.
So, the mode of the data set is 160.

Example 2
Consider the data set: 150, 160, 160, 155, 155.

e Frequencies: 150 (1), 160 (2), 155 (2).
o The values with the highest frequency are 160 and 155.

So, the data set is bimodal with modes 160 and W@ @

Example 3 g
Consider the data set: 15 170,

o Frequ 160 (1), 165 (1), 155:(1), 170.(1).
e All values have the same frequency.

So, this data set has no mode.

A bar chart is a graphical representation of data using bars of different heights
or lengths. It is used to compare the quantities of different categories. Bar
charts are effective for comparing different categories and visually representing
the distribution of data.

Steps to Create a Bar Chart:

2 O
1. Gather the data to be repre ente rn\ b@
2. Arrange the data »@% -L\ n’- théir corresponding values.
3. Draw W -axis) and a vertical axis (y-axis).
4,

Label the-x-axis with the categories and the y-axis with the values.
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5 Determine the scale for the y-axis based on the range of values in the
data set. Divide the axis into equal intervals.

6. For each category, draw a bar ith a ,@@g to its value.
ce

Ensure the bars are of e d evenly

O
7. Label each bar \@ name and value.

Example 2

Consider the following data representing the number of plants belonging to
different species found in a field survey:

Species | Number of Plants

Species A 15
Species B 20
Species C 10

Species D
1O
Speaes E 30 /‘Y\T\Y\W\\w / ,

aps .
1. Collect Data: W Mollected in the table above.
2 ata is organized in the table with species and their

cor spondmg number of plants.

3. Draw Axes: Draw the x-axis and y-axis.

4. Label the x-axis with the species: A, B, C, D, E. Label the y-axis with the
values i.e., number of plants. ;

5. Scale the Axes: The highest value is 25. Use a scale with intervals of 5 i.e,,
015710, 15,20, 25

6. Draw Bars: For each species, draw a bar up to the correspondlng number
of plants. |

7. Label the Bars: Label each bar with the spec énar@m its value.

i @\m%@@m




Chart: Number of Plan @ @@m

10

Number of Plants
v

i

Species A SpeciesB  Species C  Species D  Species E
Species

"feSults, 'predlctmg outcomes and informing pubhc health pol:cy
° -Mean is the sum of all values divided by the number of values. 6
¢ Means provides an overall average, useful for understanding general trends

e M_&dlan is the middle value when data is ordered. If even number of values,
the median is the average of the two middle values.

* Median is useful for understanding the middle value, especially with skewed ¢
data. | | g iAo

* Mode is the value that appears most frequently.
* Mode highlights the most common value, usefu 5 @@c&l Idata;..-._-;..}_

analysis. tiedte “

* Bar charts"’h": :"FP_ com: .- :;e d_
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A. Seléd thé correct ansﬁers
g

PHYSIOLOGY

SRR S AR i

for the
What is the primanspyr %@%
a) To analyse fi @m

b) To Wﬂr&

c) To design engineering models

arethods to biological sciences
d) To study historical events

In biostatistics, which method is used to predict future outcomes based on
current data?

a) Designing experiments b) Drawing charts

¢) Taking average d) Analysing data

Which of the following best describes the mean of a data set?

a) The most frequently occurring value

b) The middle value when data is ordered

¢) The sum of all values divided by the number of values

d) The difference between the highest and lowe u @@

If the data set is 5,8, 12, 1 2 @ 70
a)8 @) m )12
) 15 0“ d) 20
Whatlis the mean of the data set: 7, 8, 9,10, 117

a)7 b) 8
)9 d) 10

When the number of values in a data set Is even, how is the median -
calculated?

a) By choosing the middle value

b) By taking the average of the two middle values

c) By selecting the most frequent value

d) By adding all values and dividing by the total number of values

In a data set with values 3,3,678299 what is the mode?
a) 3 b) 6

Q7 B@@@@ 9 |
If a data set has no repe W Frode’

a) The highes The average of the data set -
C)WO d) The median value
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9. In a bar chart, what does the height or length of each bar represent?
a) The total number of categories '

b) The value of the correspondmg category @ @@\?@
¢) The average of all values 5
d) The difference b m@% owest values
10. When const rt, which axis usually represents the categories?
a) Vertic Y. ams)

b) Horizontal axis (x-axis)
¢) Both axes equally represent the categories
d) Neither axis represents the categories

. Write short answers.

B
1. Define biostatistics.

2. What is the median of a data set?

3. How is the mean calculated?

4. What does the height of a bar in a bar chart represent?
5

o

1

Write answers in detail.

S\ ©
. Explain the importance of bi “ of public health. Provide
examples of how it k bublic health decisions.

P DISCUSS t etween mean, median, and mode. Include
exampl ere each measure is most appropriate to use.

3. Describe the steps involved in creating a bar chart using Excel. Include a
discussion on how to customize the chart for better visualization and
interpretation of data.

4. Provide a detailed example of how to calculate the mean, median, and
mode of a data set. Use the following data set for your calculations: 12, 15,
22, 8,719, 25; 15.

5. You are given the following data set, create a bar chart to represent the
number of different types of fruits sold at a market in one week:

e Apples: 30
e Bananas: 45

e Oranges: 2 o@©m
o Grapgs: 25O mmc&@@W@

e Mangoes: 15 %;
Ensurew and provide a title for the chart.
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. What is the mode of a data set? m




