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Sample Lessons
Scientific Methods in Archaeology

Archaeology gives students the opportunity to apply scientific methods to real situations and to hone critical
thinking skills. 

Archaeologists apply scientific methods by formulating plans to gather and analyze data.  This information helps
them to test hypotheses about the people they are studying. Research also includes analyzing the objects people
made or used (artifacts) and the locations in which human activity took place (sites).  For example, if
archaeologists find corn at a site, they might hypothesize that the former residents were farmers, and test their
hypothesis by analyzing soil samples or noting the presence or absence of farming implements.  Researchers
also engage in "experimental archaeology," the replication of past practices using modern materials, such as
making clay pots using the coil method to learn about ceramic technology.

The lesson, "What Ought to Rot," shows how archaeologists use scientific methods.  Through this activity,
students learn that some evidence from past cultures survives over time, and some does not, thus influencing the
conclusions that researchers can draw.

What Ought to Rot
Prepared by Nan McNutt

Overview

Every archaeological site is affected by conditions such as soils and climate.
Some  sites are found in hot, dry deserts; some in frozen tundra; some under 
water; some in caves; some in soils that drain well or in wet clays.  Wet 
conditions present an interesting situation in which bacteria that decompose
vegetable matter are sealed off from oxygen.  Artifacts buried in wet 
environments are "preserved" until exposed to air.  If not properly treated with
wax or similar consolidants,  they immediately begin to decompose. 

Objectives

This experiment will give students firsthand knowledge about what happens to vegetable matter under different
conditions. It also will reinforce the scientific processes used in any science.  

Age Level
Grades 6 - 8, or gifted 4 - 5

Time Required

This activity will cover a month of observation for at least fifteen minutes once a week.  Plan one period for an
introduction and one for a conclusion.

Materials Required
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30 clear plastic cups (8-ounce)
30 pieces of local fruit (berries or fruit from the store)
water
plastic wrap
a freezer or refrigerator
pottery clay (enough to individually wrap six pieces of fruit)
lamp
masking tape
pea gravel  (7 1/2 cups)
rubber bands
worksheet: Observation Worksheet

Skills Developed
hypothesis, observation, recording, testing/analyzing, drawing conclusions

Vocabulary

constant: a factor in an experiment that is not manipulated
decompose: to break down; to rot
inorganic: materials that have never been alive
organic: materials that were or are alive
oxidation: the combining of a substance with oxygen
variable:  a factor in an experiment that is manipulated

Preparation
This activity is designed to use the scientific method. Hypothesis, observation, recording, testing/analysis, and
drawing conclusions are some of the basics of experimentation, and should be stressed throughout the activity.

Divide the class into five groups.  Set up each of the work stations needed to simulate the site conditions: 
freezer, lamp, and cool and warm places in the room.

This experiment simulates what happens to materials on an archaeological site, but do not tell the students until
they give their results.  Make enough copies of the Observation Worksheet for each student.

CONDITION RESULT

1. Frozen (Arctic site) Fruit remains the same

2. Dry (desert cave site with extremely little moisture
present)

Fruit shrivels up

3. Humid (typical Northwest Coast site, or anyplace with
a lot of moisture)

Fruit rots (smells are terrible)

4. Under water site (a site that is submerged in water) Fruit rots

5. Wet clay (a site that has been covered with mud and
always remained wet)

Fruit remains almost the
same
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Activities

Activity I:  Observation of Sites
Give each group five cups. Have the students in each group set up the cups and label them with masking tape as
outlined below.

Cup 1 (Condition 1 - Frozen)
Put the fruit in the cup, surrounded by gravel, but so the fruit can be 
seen through the cup.  Fill the cup with water and place the cup in a 
freezer.  Label the cup "frozen."

Cup 2 (Condition 2 - Dry)
Fill the bottom of the cup with 4 cm of gravel and carefully place 
the fruit on it or into the gravel, but so the fruit can be seen easily.
Place in a hot, dry (under lamp) location.  Label the cup "dry."

Cup 3 (Condition 3 - Humid)
Fill the bottom of the cup with 4 cm of gravel and place the fruit 
carefully on top of it.  Add water until it just touches the fruit.  Seal
the  cup with plastic wrap and rubber bands.  Be sure the fruit can be 
seen from the outside.  Place the cup in a room temperature location.
Label the cup "humid."

Cup 4 (Condition 4 - Under water)
Same as Cup 1, but stored in a cool place (not a freezer).  Label the 
cup "under water."
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Cup 5 (Condition 5 - Wet clay)
Compress damp clay around the fruit and wrap with plastic wrap.
The fruit must be as airtight as possible.  Fill the bottom of the cup 
with 3 cm of gravel and fill the cup with water until it just begins to
show on top of the gravel.  Place the clay ball on top of the gravel
and seal the cup with plastic wrap and rubber bands.  Store in a 
refrigerator or cool place.  Label the cup "wet clay."

Have students put their cups in the appropriate places around the room.

Ask students the following questions:

1. What does the term "experiment " mean? (testing information for results)

2. What kinds of experiments do you know about? (variety of answers depending on experience) 

3. Can you name all of the components that were used or considered to make up this experiment? (cup,
fruit, gravel, temperature, humidity, air, water, clay) 

Some of these components are called variables; others are called constants.  Variables differed at each site
(temperature, humidity, and the material that surrounded the fruit:  air, water, clay).  Constants remained the
same at each site (cup, fruit, and gravel).

Now have the students refer to the Observation Worksheet, which will be used to record changes.

Ask students to hypothesize about what will happen to each of their fruits.  Tell them that they will observe any
changes over the next five weeks.  Remind them that they cannot open their clay cups until the end of the
experiment.  Have them indicate what variables are affecting each condition.

The steps that occur in an experiment are called scientific processes.  These are hypothesis, observation,
recording, testing/analysis, and drawing conclusions.  These processes are used during any archaeological study.

Ask students to look at the illustration "Applying the Scientific Process " (below).  Discuss their ideas about the
seven steps to help them form a definition of each process and to describe the cyclical nature of the scientific
process.  Ask them to describe, on a separate sheet of paper, the conditions of each site that were set up in each
cup.  They should include a drawing of how each site and its surrounding environment would look.

Activity II:  Observing, Recording, and Concluding

Each group will observe its fruit every seven days and will note changes.  Groups will not report to the rest of
the class at this time.  After four weeks of observing, they will be ready to find out whether their hypotheses
were correct and to state their conclusions before the class.  The rest of the class then can check their hypotheses
with the results.

Ask students to compare their results with their original hypotheses.  Discuss the variables and the conditions
that resulted in the best preservation.
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Name:

Conditions of Experiment (Circle)
Frozen Humid  Under water  Dry Wet clay

Hypothesis:

Description of vegetable material:

Conclusions:
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