
UMUC Biology 102

Lab 1: The Scientific Method

Exercise 2:

Determine which of the following observations (A-J) could lead to a testable hypothesis.

For those that are testable: 

  Write a hypothesis and null hypothesis

  What would be your experimental approach?

  What are the dependent and independent variables?

  What is your control?

  How will you collect your data?

  How will you present your data (charts, graphs, types)?

  How will you analyze your data? 

1. When a plant is placed on a window sill, it grows faster than when it is placed on a coffee table in the middle of the living room.
Hypothesis.
If plants are placed on a window sill, then they will grow faster than those placed in the middle of the living room.
Null hypothesis.
If plants are placed on the window seal, they will grow at the same rate as those placed in the middle of the living room.
Experimental approach.
Samples will be used during the experiment. One sample will be placed in the middle of the living room while the other will be placed on a window sill. The two samples will be observed over a period of time and data on their growth recorded.
Dependent and independent variables.
 The independent variable is the position where the plant is placed while the dependent variable is the growth of the plant.
Control.
The control in this experiment is to ensure that throughout the experiment period the samples are not moved.
Data collection.
Data will be collected through observation. The height of the plants can be measured after a certain period of time.
Data presentation.
The obtained data can be presented using a line graph. This is because the data is continuous.
Data analysis.
Data analysis is done by comparing the growth rate between the two samples. This is to be able to test the validity of the hypothesis.

2. The teller at the bank with brown hair and brown eyes and is taller than the other tellers.

The statement could not lead to a testable hypothesis.

3. I caught four fish at seven o’clock in the morning but didn’t catch any at noon.

The statement could not lead to a testable hypothesis.




4. The salaries at Smith and Company are based on the number of sales. Billy makes 3,000 dollars more than Joe.

The statement could not lead to a testable hypothesis.






5. When Sally eats healthy foods and exercises regularly, her blood pressure is lower than when she does not exercise and eats fatty foods.

The statement could not lead to a testable hypothesis.

6. Bob bought a new blue shirt with a golf club on the back for twenty dollars because he did not want to spend the forty dollars its costs for a blue shirt with a golf club on the front.

The statement could not lead to a testable hypothesis.

7. For the past two days the clouds have come out at 3 pm and it has started raining at 3:15 pm.
Hypothesis.
If clouds come up at 3 pm, then it starts raining at 3:15 pm
Null hypothesis.
If clouds come up at 3 pm, it does not start raining at 3:15 pm.
Experimental approach.
The approach for this experiment will be to observe the time that the clouds form and when it starts raining. This will be conducted on a daily basis to ensure that the hypothesis is tested.
Independent and dependent variables.
The independent variable is the time that the clouds come out while the dependent variable is the time that it starts raining.
Control.
The control in this experiment is to ensure that the time is strictly kept.
Data collection.
The data are obtained by observation of the time that the clouds form and when it starts raining.
Data presentation.
The data will be presented with the use of bar graphs. This is because the data for each day is independent.
Data analysis.
The analysis of the data will be achieved by checking the time in which the clouds form and the time it rains. This will then be compared to the details in the hypothesis to find out if the hypotheses hold.

8. George did not sleep at all the night following the start of daylight savings.

The statement could not lead to a testable hypothesis.

9. Ice cream melts faster on a warm summer day than on a cold winter day.

The statement could not lead to a testable hypothesis.

10. How can you apply scientific method to an everyday problem? Give one example.
The scientific method can be applied in everyday problem by ensuring that the solutions to the problems are analytically found. This is by anticipating a particular outcome and carrying out analysis to be able to prove the anticipated result to be either correct or wrong (Oxlade, 1999). Before a solution to the problem is established, a procedure on how to conduct research about it should be established. An example of an everyday problem where scientific method may be applied is, for example, finding out the effect of alcohol on students performance.
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