– Design Detectives – 

Identifying Experimental Variables and Procedures
Directions:  Identify the independent and dependent variables, any controls, experimental and control groups for each of the following scenarios.  In addition, include step by step procedures.
Scenario #1

After studying about recycling, members of John’s biology class investigated the effect of various recycled products on plant growth.  John’s lab group compared the effect of different aged grass compost on bean plants.  Because decomposition is necessary for the release of nutrients, the group hypothesized that older grass would produce taller bean plants.  Three flats of bean plants were planted with 25 plants in each flat.  The plants were fertilized as follows:  Flat A: 450 g of three-month old compost, Flat B: 450 g of six-month old compost, and Flat C: 0 g compost.  The compost was made of the same materials and the plants received the same amount of sunlight and water each day.  The plants grew for 30 days.  After 30 days, the group recorded the height of each plant in centimeters.

Scenario #2

In chemistry class, Elias determined the effectiveness of various metals in releasing hydrogen gas from hydrochloric acid.  Several weeks later, Elias read that a utility company was burying lead next to iron pipes to prevent rusting on the iron pipes.  Elias hypothesized that less rusting would occur with more active metals.  He placed the following into separate beakers of water: (a) one iron nail, (b) one iron nail wrapped with an aluminum strip, (c) one iron nail wrapped with a magnesium strip, (d) one iron nail wrapped with a lead strip.  Each beaker held the same amount of water, the same mass of metals and the same type and size of iron nails.  At the end of five days, he rated the amount of rust as small, moderate or large AND recorded the color of the water.


Scenario #3

Kelsey read that certain perfume esters would agitate bees.  Because perfume formulas are secret, she decided to determine if the unknown Ester X (the one that agitates bees) was present in four different perfumes by observing the bees’ behavior.  The perfumes were named Eau de Penguin, Wild Roses, Green Apple and Lavender Ice.  Kelsey’s procedure was as follows.  She placed a watch glass containing 10 ml of the perfume 3 meters from the hive opening.  She recorded the time required for the bees to emerge and made observations about their behavior.  After a 30-minute recovery period, she tested the next perfume.  Kelsey then compared the bee behavior to a watch glass of 10 ml of distilled water.  All experiments were conducted on the same day when the weather conditions were similar, e.g. air, temperature, and wind.


Scenario #4

While a construction crew was digging a pool in her backyard, Emma observed that different kinds and amounts of fossils were present in the area behind her house.  She wondered if changes in fossil content occurred in some pattern as one dug from the surface to deeper areas.  Emma marked the bank of the cliff at the end of their property at five positions.  Starting at the surface, she marked every five meters: 0 (at the surface), 5, 10, 15, 20 and 25 m from the surface.  She removed five buckets of soil from each of the positions and determined the kind and number of fossils in each sample.

Scenario #5

Mia read that Aloe vera promoted the healing burned tissue.  She decided to investigate the effect of varying amounts of Aloe vera on the regeneration of planaria.  She bisected (cut in half at the “waist”) the planaria to obtain 10 parts (5 heads and 5 tails) for each experimental group.  She applied concentrations of 0%, 10%, 20% and 30% Aloe vera to the groups.  Fifteen ml of Aloe vera solution was applied to each planaria head and tail.  All planaria were maintained in a growth chamber with identical food, temperature and humidity.  On day 15, Mia observed the regeneration of the planaria parts and categorized the development as full, partial or none.  She measured the length of each segment too.


Scenario #6

Ten pea plant seeds were planted in each of 5 pots that contained 500 g of “Peat’s Potting Soil.”  The pots were given the following amounts of distilled water each day:  Pot 1 = 50 ml, Pot 2 = 100 ml, Pot 3 =150 ml, Pot 4 = 200 ml and Pot 5 = 250 ml.  According to the pea seed package, the recommended amount of water for the pea plants was 10 ml of water daily.  After 40 days, the height of each plant was measured in centimeters.


Scenario #7

Marissa wanted to find out if the color of food would affect whether or not kindergarten children would select it for lunch.  She put food coloring into 4 identical bowls of mashed potatoes.  The colors were red, green, yellow and blue.  One bowl of mashed potatoes was left as the regular white color.  Each child was given the choice to choose the bowl of mashed potatoes of the color of their choice.  Each day she recorded the choice of 100 different students.  She did this for five days.


Scenario # 8

Roberto wondered if the height of a hole punched in the side of a 2-L bottle would affect how far the container of liquid would spurt when the carton was full of liquid.  He used four identical 2-L bottles and punched the same size hole in each.  The hole was placed at different height on one side of each of the containers.  The height of the holes varied in increments of 10 cm, ranging from 10 cm to 40 cm from the base of the bottle.  He put her finger over the holes and filled the bottles with liquid.  He then placed the bottle in the sink and removed his finger.  Roberto measured how far away from the bottle the liquid squirted when it hit the bottom of the sink.


Scenario #9

Michael became interested in insulation while his parents’ new house was being built.  He wondered if the same concept of insulation for keeping houses a constant temperature could be applied to his drinks in the summer.  Michael decided to determine which insulation was best for keeping a cold drink cold in the summer heat.  Using four glasses from his kitchen, Michael wrapped each jar with a different kind of insulation.  The insulation types were Styrofoam, paper towel, aluminum foil and no insulation.  He layered each type of insulation so that the layers were one cm thick around the glass.  Each was attached to the glass by clear tape.  Michael cooled 1000 ml of water to 15 ˚C in an ice bath.  He then added 250 ml of the 15 ˚C water to each glass.  He placed the glasses outside in direct sunlight.  After 30 minutes, he measured the temperature of the water in each glass.  Michael then emptied the water from the glasses, dried each glass and allowed the glasses to cool to room temperature in the kitchen.  He then repeated his experiment five times for each type of insulation. 
