Name: ____________________________________________________ Period: _____________ Living Environment Lab
Lab # _______ Laboratory Skills and Scientific Method

To carry out experiments this year, you will need certain skills. This activity is designed to work on:

· Observation vs. Inference

· Hypothesis forming

· Measuring

· Data Collecting

Part 1: Review of Tools and Scientific Method

Abstract
In this experiment you will demonstrate ability to successfully interpret the difference between observation and inference, form appropriate hypotheses, make accurate measurements, collect and organize data and form appropriate conclusions.

Preface: 

Observations require use of our senses to take in information from the external environment. Inferences are the body’s way of interpreting the observations we make. 

Observation vs. Inference

The picture below is one taken of a fossil of a dinosaur at an archeological dig site. The accounts below were written by a person who was present when it was discovered.
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June 12, 1978


This morning when I arrived to the site, there was excitement among the workers hired from the village.  Most were holding their hands in the air as if to show a size of an object. They were talking louder and faster than usual so I thought I should have a look. The area we had been digging in was still 100 feet from me when I heard someone scream “Eureka!” I sped up my pace and arrived only to see the most beautiful site I had ever seen. Three of my colleagues where standing over the fossilized skull of a Tyrannosaurus Rex. 

Write (I) for inference or (O) for observation next to each statement.

________1. The men who discovered the dinosaur where scientists.

________2. The date of this account is June 12, 1978

________3. The date this account was written is June 12, 1978

________4. The person who exclaimed “Eureka!” is the person who discovered the fossil.

________5. The person writing this is a scientist.

________6. The person writing this is a male.

________7. The fossil has teeth shaped like those of a meat eater (carnivore).

________8. There are fewer teeth on the lower jaw than those on the top.

________9. This fossil shows that Tyrannosaurus Rex was a scavenger.

________10. The village the workers were hired from was far away.

________11. This organism had died from starvation.

________12. This was the fossil that they were looking for.
Hypothesis Formation Based on Observation:
Below are observations under a heading. Based on those observations, form a hypothesis that is supported by the observations and record it in the space provided. Remember: If
(condition) then   (prediction).
Scenario 1: Mosquito Populations

During periods of drought (2 or more week without rain) there appear to be less mosquitoes.

During periods of heavy rains there appear to be more mosquitoes at night.

Hypothesis: ______________________________________________________________________________________

_________________________________________________________________________________________________










Scenario 2: Decomposition of Matter

In warm climate areas, dead organisms decay at a rate faster than those in colder climates.

Hypothesis: ______________________________________________________________________________________

_________________________________________________________________________________________________











Scenario 3: Mold
Dirty dishes (containing food residue) left in the sink have mold on them within 7 days.

A glass of water (just H2O), in this same time period, does not develop mold.

Hypothesis: ______________________________________________________________________________________

_________________________________________________________________________________________________









Measuring:

Using a METRIC ruler, measure the lines below in mm and cm. Write their lengths using the appropriate unit at the end of the line.
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               ** For example        
                                         45 mm, 4.5 cm

1. 

2. 

3.

4.

5.

Using a METRIC ruler, Draw and label the units for these objects.
	A square with 1.5 cm sides


	A circle with a 2 cm diameter



	A rectangle, 2cmX4cm


	A triangle with all sides equal to 2.5 cm

	A circle with a 1cm radius


	


Data: Collection and Organization

Plant Height vs. Water
Plants need water to grow. Depending on the species, the amount can affect the plants survival. Below is some data (randomly collected) a student gathered about how different bean plants grew with different amounts of water.

Water added daily in mL / Plant Height in cm

20/45, 15/30, 10/21, 30/60, 40/75, 50/10, 60/8, 70/0
What is the Dependent Variable?






What is the Independent Variable?







Create a data table to hold the data in an organized way. You need headings in the table. You must arrange the data in the water going from least to most. When you are done, make a line graph the data on the grid next to it. Include labeled axis and an appropriate title (Dependent vs. Independent).

     Create Data Table Here 

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


What is the relationship between water added and the growth of the plant?






Plant Nutrients and Growth

Plants need more than water to grow. Two specific nutrients they need are nitrates and phosphates. 

Four bean plants were grown under four different conditions. One bean plant was grown with only water, one with 10% nitrates, one with 10% phosphates and one with 10%phosphates and nitrates mixed together. Below is a list of the results after 40 days.

Water: 45cm,    10% nitrates: 83cm,

10% Phosphates: 77cm,    10%phosphate&nitrates: 143cm
What is the Dependent Variable?






What is the Independent Variable?






Create a data table to hold the data in an organized way. You need headings in the table. When you are done, create a bar graph the data on the grid next to it. Include labeled axis and an appropriate title (Dependent vs. Independent)


       Create Data Table Here

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


What is the relationship between the nutrients added and the growth of the bean plant? ___________________________
_________________________________________________________________________________________________

Why or why is it not reasonable for the student to say that nitrates, phosphates and calcium will make the plant grow best? ____________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________

Conclusions: Determining the Validity of Conclusions
As a student biologist, you must be able to determine if conclusions made by other biologists are valid or have sound reasoning based on the data. Below are some examples of good and poor conclusions.  

> Two students tested the claim that a specific brand could hold 0.5 gallons of water. They bought 4 bags of 20 balloons (80 balloons in all) and filled each with exactly 0.5 gallons of water. At the end of the experiment, 78 of the 80 balloons did not break when the full amount of water was added. 

Do you accept or reject the companies claim?




Reason?









   


    
> Tina tested the “likability” of several different soft drinks with students from Holley CSD. At the end of her “experiment” the data showed that most students enjoy extreme vanilla milk. Her conclusion is that all students in the United States would rather drink extreme vanilla milk than any other drink. 

Do you accept or reject her hypothesis:




Reason:














> Bobby hypothesized that if he increased the temperature of his goldfish’s water, it would swim faster. As he increased the temperature, the fish began swimming faster up to a certain temperature. When the water reached 105˚F the fished stopped swimming and floated to the top.

Do you accept or reject his hypothesis?




Reason:














> Sean had heard that if you perform a certain action before feeding an animal, that animal will associate the action with being fed. For example if you ring a bell before you feed your dog, the dog will associate the bell with food. Sean wanted to test this hypothesis so he bought a 10 guinea pigs. For five of them used an air horn right before they ate and for the other 5 he whistled “Mary had a little lamb”. He found that the 5 that were treated with the air horn had no excitement at all about being fed while the other 5 became excited. He concluded that there isn’t enough evidence to fully support the claim and he should repeat the experiment with several other types of sounds.

Do you accept or reject Sean’s conclusion?



Reason:














Part 2: Putting It All To Good Use
For every trait of every species on earth, there is variation. Height, size, color, smell, intelligence, speed, etc… This included humans. For most of these traits, the greatest part of the population is in the middle of the two extremes while a small percentage are at the ends. For example, most human males are around 5 foot 8 while there are some taller than 7 foot and shorter than 4 foot. 

Humans are 99.99% genetically identical. The 0.01 percent difference accounts for the differences you see between yourself and everyone else. The difference we are going to measure for this part of the lab is the difference in hand size. There are some conditions we must set to ensure that we collect consistent data:

1. Always measure the LEFT hand.

2. The hand must be flat

3. Measure from the tip of the middle finger to the first crease in the wrist below the hand

4. Measure in centimeters


Hypothesize about the variation of sizes you will find in the class (great or small). Remember: If__Then__.
Hypothesis: _____________________________________________________________________________
________________________________________________________________________________________
Data you are collecting:

Male or Female

First and Last Name

Hand Size

Instructions: Please record your data and graph on a separate sheet of paper. Attach the papers to your lab for your final submission. You will need to:

· Create a data table to hold the data of all your class mates.
· When done, rewrite your data table so that you have TWO data tables (one for males and one for females). They should go from shortest to longest hand length.
· Graph the two different populations hand sizes vs. their name.
· Include :
· A Title (Dependent vs. Independent)
· Label the axis
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