Course:
02.461
Physical Science Applications in Agriculture

Unit 1:
Tools and Methods of Science
Lesson 1:
Conducting Experiments

QCC:
175, 180, 181
Objectives: 

1. 
Identify the steps in planning and designing experimental research projects.

2.
Define the terms associated with experimental research.

3. 
Illustrate how the research process is applied to laboratory or field experiments.

4. 
Identify the steps required when conducting experimental research.

Teaching Time:

5 Hours
References:

Buriak, Philip & Edward W. Osborne. Physical Science Applications in Agriculture. 
Interstate Publishers, Inc. Danville, IL. 

Materials and Equipment:

Three types of soil

Three water collection containers with measurements

Water

Teaching Procedure

Introduction and Mental Set

Set up experiment for researching the effects of soil texture or water holding capacity.  Give them a situation, for example, having a problem with the soil bedding; plant dries our 1 to 2 hours after we water causing wilting problems and ask AWhat could be the problem?@
Discussion

1.
From students comments, identify the problem (list this step on the board).  The problem is: does soil texture affect water holding capacity?
2.
Bring trays from greenhouse that were watered lately.  Question about watering habits, time before dry.  This is the 2nd step of the scientific method (list on board or on overhead).
3.
Would having a different soil type alleviate the problems?

How can we fix the problem?
4.
Now we have formulated a solution to the problem or have answered the question.  This is the 3rd step in the process (list on board).
5.
Our hypothesis would be that we predict a more compact soil with smaller soil particles such as clay.  Water movement is more restricted than in a porous soil.  This would be our hypothesis (see no. 1).  Have several students set up and conduct experiment.
6.
This is step four in the process (list on board). What is our independent variable (see note 2 & 3)?
7.
Ask AWhat happened?@  Ensure amount of water that has leaked through (note 4).
8.
This is the final step-we evaluated our results.  We can follow this experiment up by testing the soil in plants in the greenhouse.
9.
Inform the students that they have just followed the five steps of scientific inquiry.

A.
Steps one, two, and three are all part of planning and designing the experiment.  

B.
The first step is to identify the problem. 

C.
In step two, we predict the results or develop the hypothesis.

D.
Step three consists of designing by determining the observation and measurement procedures, the control measure, and the selection of variables.  Once we select our variable, all others must be eliminated by holding their characteristic constant.  This ensures proper control of other factors that might influence the dependent variable.

E.
The control is: once our experiment has been conducted and measured, it is important to ensure that this experiment can be replicated.

· Replication is an exact duplication of the experiment.

· If our results cannot be duplicated, the validity of the results will be questionable.

10.
Steps four and five of scientific inquiry are part of conducting the experiment.  All measurements should be consistent and accurate.  Another important factor is that the results are recorded in a set format or pattern.

11.
The environment should be clean and safe to conduct the research.  Safe practices should always be observed. 
Summary

Review the five steps of scientific inquiry.  This research process is the same whether it is conducted by an institution or by an ag science class.   The problems are more diverse and difficult but the process remains the same.
Evaluation

Written test

1.1.1
Definitions
1.
Hypothesis-a tentatively accepted theory that explains the relationship between to variables.  In this case, soil texture and water movement through the soil.

2.
Independent Variable-the characteristic that you believe will affect another variable.  In this case, the soil texture is our independent variable.

3.
We can adjust this variable to see how it affects our dependent variable.  Manipulation is controlling the independent variable in an experiment.  This manipulation is known as the treatment.  Our dependent variable in this case is the water absorption or movement through the soil.  The amount of water absorbed is dependent on how we change the soil type of texture.

4.
Our dependent variable must be measurable in some way.  We can measure water absorption by adding equal amounts of water to different soils and measuring the water that moves through the soil and drains into a container.

5.
Control-a group in an experiment where the procedure or agent under test is omitted for comparison to the treatment group.
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