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Book: Biology 9th (Pld), Pages no.20,21,22,23.                                          FIRST TERM
Chapter-2. Solving a Biological Problem.

1. Man has always been a Biologist.  Justify the statement.
Man has always been a Biologist. He had to be a biologist in order to live. Earlier in history he was a hunter of animals and a gatherer of fruits, seeds, roots etc. The more he knew about animals and their habitat the more successful hunter he was. The more he knew about plants the better he distinguished between edible from non-edible plants.
2. What are biological methods? Give the significance also.
Biological Method:
The Scientific method, in which biological problems are solved, is termed as biological method. It comprises the steps a biologist adopts in order to solve a biological problem.

Significance of biological method:

The biological method has played an instrumental part in scientific research for almost 500 years. From Galileo’s experiment back in the 1590s to current research, the biological method has contributed to the creation of vaccines and advancements in medicine and technology. The biological method also ensures quality of data for public use.

3. Describe the steps involved in solving a biological problem by a biologist?

Solving of biological problem:
	
 In solving the biological problem, a biologist takes the following steps;
1. Recognition of biological problem
2. Observations
3. Hypothesis formulation
4. Deductions
5. Experimentation
6. Summarization of results (create tables, graphics etc.)
7. Reporting of results

i. Recognition of the Biological problem:
Biologists go for adopting biological method when they encounter some biological problem. A biological problem is a question related to living organisms that is either asked by someone or comes in biologist’s mind by himself.

ii. Observations:
As the first step in solving a biological problem, the biologist recalls his/her previous observations or makes new ones. Observations are made with five senses of vision, hearing, smell, taste and touch.

Types of observations:
Observations may be both qualitative and quantitative. Quantitative observations are considered more accurate than qualitative ones because the former are invariable and measurable and can be recorded in terms of numbers. Examples of qualitative and quantitative observations are given below;

	Qualitative Observations
	Quantitative observations

	1. The freezing point of water is colder than the boiling point.
	1. The freezing point of water is 0o C and the boiling point is 100o  C.

	2. A liter of water is heavier than a liter of ethanol.
	2. A liter of water weighs 1000 grams and a liter of ethanol weighs 789 grams.


	     
Note:
Observations also include reading and studying what others have done in the past because scientific knowledge is ever-growing.

iii. Formulation of Hypothesis:
The tentative explanation of the observations is called hypothesis. It may be defined as a proposition that might be true.

Characteristics of Hypothesis: A Hypothesis should have the following Characteristics:
1. It should be a general statement.
2. It should be a tentative idea.
3. It should agree with available observations.
4. It should be kept as sample as possible.
5. It should be testable and potentially falsifiable in other words, there should be a way to show the hypothesis is false, a way to disprove the hypothesis. 

Conditions of Hypothesis: A great deal of careful and creative thinking is necessary for the construction of a hypothesis. Biologists use reasoning to formulate hypothesis.

Types of reasoning:   Reasoning may be for two types:
a.  Inductive reasoning:
In inductive reasoning specific observations are used to draw general hypothesis. 
For example: I observed cells in x, y and z organisms, therefore all organisms have cells.
b. Deductive reasoning:
Deductive reasoning flows from general to specific. From general observations a biologist constructs specific hypothesis. 
For example: If all organisms have cells and humans are organisms, then humans should have cells.

iv. Deduction:
The biologist draws deductions from the hypotheses. Deductions are the logical consequences of the hypotheses. Deductions are also drawn by using inductive and deductive reasoning. Generally, in the biological method, if a particular hypothesis is true than one should expect (deduction) a certain result. This involves the use of “if - then” logic.

v. Experimentation:
This is the most basic step of biological method in which biologist performs experiments to see if the hypotheses are true. An experiment evaluates alternative hypothesis. A successful experiment is that which demonstrates one or more alternative hypothesis as incorrect (Inconsistent with excremental or observational result). The incorrect hypothesis are rejected and those which prove consistent with experimental results are accepted. An accepted hypothesis needs to be valid and useful. It makes further predictions that provide an important way to further test its validity. 

vi. Summarization of Results:
[bookmark: _GoBack]Biologist gathers actual, quantitative data from experiment. Data for each of the groups are then averaged and compared statistically. To draw conclusion, biologist also uses statistical analysis.

vii. Reporting the results:
Biologist publish their findings in scientific Journals and books, in talks at national and international meetings and in seminars at colleges and universities. Publishing of results is an essential part of scientific method; it allows other people to verify the results or apply the knowledge to solve their problems.               

4. How the scientist contrasts an “Experimental group” with a “Control group”?
In science when doing the experiment it must be a controlled experiment. A scientist must contrast an “Experimental group” with a “Control group”. The two groups are treated exactly alike except for the one variable being tested. For example, in an experiment to test the necessity of carbon dioxide for photosynthesis, one can contrast the control group (a plant with freely available carbon dioxide available) with an experimental group (a plant with no carbon dioxide).The necessity of carbon dioxide would be proved when photosynthesis occurs in the control group and does not occur in the experimental group.

		

WORKSHEET

Activity: The Scientific Process

1. How many steps are there in the Biological Method?
2. What is the Biological Method?
3. In what step of the Biological Method do you collect data?
4. What is the first step of the Biological Method?
5. In which step do you list all the materials you need for the investigation?
6. What is the last step of the Biological Method?
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Overview:

Deals with descriptions.

Colors, textures, smells, tastes,
appearance, beauty, etc.
Qualitative — Quality

Data can be observed but not measured.

Overview:

Deals with numbers.

Data which can be measured.

Length, height. area, volume, weight,
speed. time, temperature, humidity, sound
Levels, cost, members, ages, <te.
Quantitative — Quantity

Example 1:
0Oil Painting

Qualitative data:

+ bluc/green color, gold frame

smells old and musty

texture shows brush strokes of oil paint

peaceful scenc of the country

masterful brush strokes

Example 1: 2

0Oil Painting

Quantitative data:
« picture is 10" by 14"
« with frame 14 by 18"
« weighs 8.5 pounds
« surface area of painting is 140 sq. in.

« cost $300
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The scientific method is the way that scientists
organize and track their studies. As they learn and
experiment, they use the scientific method. They ask
questions and try to find out the answers. You can use
this method, too. Start with a question about something
that interests you. See what you observe about your
topic in the real world. Read about your topic as much as
you can. Organize your observations and take notes.

After you have made a lot of observations, it is
time to set up an experiment. Make a smart guess,
or prediction, about what you think will happen. Use
all the information you have and your common sense.
Scientists call this guess a hypothesis.

Experiments should be done more than once.
Repeating them will let you know what the usual result
will be. It is important to take good notes so you know
the result of each experiment.

By the time you finish, you will either prove that
your guess was right, or you will prove that your guess
was wrong. Either result is okay. You are learning how

Qings work!

~

Answer the following questions based on the reading
passage. Don't forget to go back to the passage
whenever necessary to find or confirm your answers.

Name:

1) What system do scientist use to keep track of
their studies?

2) What should you start with if you are going
to use this system?

3) Should you experiment first, or make
observations first?

4) What do scientists call a smart guess?

5) Why should you do all experiments at least
two or three times?

/
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Qualitative
observations

QuaNtitative
observations

use your senses to
observe the results.

are made with instruments
such as rulers, balances,
graduated cylinders, beakers,
and thermometers.
These results are measurable.

(numbers)
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Example:
There are 13 frees in the 6 acre area
The birds in the 6 acre area are blue, red, and yellow

Qualitative and Quantitative Observations From Sophia.org
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13 Trees Blue, Red, and Yellow Birds





