Life Science
· Compare the effect of antibiotics on gram-positive and gram-negative bacteria. (Grow your own cultures with agar & petri dishes) 

· Run a bioassay to test for toxicity in water or soil. 

· Test the effect of ultraviolet radiation on bacteria growth 

· Experiment with plant genetics (plant hybrids, cross-breeding) 

· Test factors like smoke or pollution that might affect transpiration rates for plants 

· Investigate the effects of increased oxygen or carbon dioxide concentration on plant germination 

· Find out the differences in properties and effects of organic vs. chemical fertilizers 

Earth Science 


· Explore methods of erosion prevention, test effects of different soil composition on erosion (e.g. how does more clay compare to more sand?) 

· Experiment with methods of flood management and containment 

· Investigate the effects of sunspots on weather patterns 

· Work with methods for forecasting weather 

· Test the concentration and effect of minerals and pH in soil and water samples. (Use water test strips and a soil analyzer) 

· Determine chemical makeup of rain in your area; test possible hazardous effects 

· What causes a tsunami? Demonstrate this with a model
A Tsunami (Japanese for 'harbour wave') is a wave generated by an undersea earthquake,landslip or volcanic eruption so if you want to demonstrate what causes a tsunami rarher than it effect that it may have then we have to think about simulating an undersea earthquake.
· Compare the porosity of different types of soil
Soils are made of particles of different types and sizes. The space between particles is called pore space. Pore space determines the amount of water that a given volume of soil can hold. Porosity is the percentage of the total volume of soil that consists of pore space. This is an important measurement in areas where drinking water is provided by groundwater reserves
· How to make your own fossil
Though scientists have found many, many fossils, they are not all that common. It takes very special conditions for fossils to form. Here's how you can make a modern day fossil.
· What is "weathering"? Demonstrate how it happens to mountains
When rocks are worn down by water, wind, or other means, that is weathering. Soil is made up of weathered rock particles, so without weathering, there would be no soil. Try the following activities to see how rocks can weather.
· Demonstrate how erosion happens in different ways
No matter where you look, the land you see is a battleground. On one side of the battle are the forces beneath the surface. These forces cause the crust to be faulted, folded, tilted, and lifted. On the other side of the battle are the natural processes of weathering and erosion. Once rock has been broken up by weathering the small pieces can be moved by water, ice, wind, or gravity.
· What is a sink hole? Explain how it is formed and where it is more likely to be found
Sinkholes are common where the rock below the land surface is limestone, carbonate rock, salt beds, or rocks that can naturally be dissolved by ground water circulating through them
· Does the amount of moisture in the atmosphere vary from place to place?
Relative humidity, combined with air temperature, can be used to estimate the actual amount of moisture in the atmosphere, sometimes referred to as precipitable water. Water vapor acts as a green house gas by trapping infrared radiation reflected from the earth. This explains why desert temperatures can become much lower at night, as there is little moisture in the air to trap the heat.
Physics
· Study acoustic models and methods of noise control. (A sound measurement kit might be helpful) 

· Experiment with the effect of storage temperatures on batteries 

· Develop improvements in battery chargers; try methods of using solar cells to recharge batteries 

· Compare the bending strength and durability of different building materials 

· Experiment with building materials that are fire-preventative 

· Design industrial uses of magnets; test the effects of magnetic and electromagnetic fields on living organisms such as brine shrimp 

· How to build your own electric motor
This home page features award-winning, easy-to-build, and inexpensive electric motors. If you are looking for a simple science project, or if you wish to learn about electricity, magnetism, and electric motors, this web site has it all! Including assembly instructions, a section devoted to how these motors work, and I even provide all parts necessary to build them!
· How to build a wind turbine generator
These plans are for the construction of a machine called a Savonius wind turbine. Wind turbines come in two general types, those whose main turning shaft is horizontal and points into the wind, and those with a vertical shaft that points up. The Savonius is an example of the vertical axis type. It consists of two simple scoops that catch the wind and cause the shaft to turn.
· How to build a wireless telegraph set
The simplest wireless telegraph set consists of a means of generating and controlling a spark which sends out radio waves into the air, and a receiver or detector to detect the radio waves. Probably the simplest way to generate and control a spark is to use a switch (called a telegraph key) to turn on and off a buzzer which generates sparks.
· What the factors that affect the strength of an electromagnet?
Perform various experiments to determine the factors that affect the strength of an electromagnet. For example, you can vary the number of coils of wire around the core, or vary the material of the core.
· High-Ampere Magnetism!
There are a number of science museum exhibits which require many tens of amperes of electric current in a thick cable to generate strong magnetism. One example is a raft of compasses with a 200-amp cable running through the center of the raft. Or, three 100-amp cables with three-phase AC powering them, where the resulting field rotates and can spin a conductive object by induction
· How to build an extremely sensitive electroscope for detecting static electricity
This simple circuit can detect the invisible fields of voltage which surround all electrified objects. It acts as an electronic "electroscope."
· What is the best way to configure shock absorbers?
The purpose of this experiment was to determine the effect of damping in a shock absorber when the piston has different numbers and different size of holes, but keeping the total area of the holes constant.
· How to measure gravitational forced between masses
This page presents a "basement science" experiment which reveals the universality of gravitation by demonstrating the gravitational attraction between palpable objects on the human scale. The experiment deliberately uses only the crudest and most commonplace materials, permitting anybody who's so inclined to perform it.
· Does the brightness of a bulb vary when different gases are used to fill the bulb?
The purpose of this experiment is to determine if the type of gas inside a light bulb has any effect on the brightness of the bulb, and if so what type of gas produces the brightest bulb.
· Analyse the different heat retention capabillities of straw, sand, paper and cloth
The purpose of this experiment was to find out the effect of different types of insulation on heat retention. My hypothesis is that sand will retain more heat than straw, sand, paper, cloth’ batting.
· How to build an extremely powerful solar furnace
For those who dream of giant solar collectors which can generate temperatures high enough to melt steel, below is a method for building your own Solar Furnace of any size you desire.
· How to make a solar-powered oven
The Florida Solar Energy Center conducted a research project on low-cost panel type solar ovens for the Dorothy Ann Foundation on behalf of Solar Household Energy, Inc. The overall purpose of the research project was to attempt to improve the performance, reliability and cost-effectiveness of low-cost solar cookers for use in developing nations.
· How to create a heat engine with the help of magnetism
I originally built this toy using a Canadian nickel coin. Canadian nickels are made of pure nickel, unlike U.S. nickels, which contain so much copper that they are not magnetic. You can build the toy with the nickel or with the Radio Shack rare-earth magnet.
· What is a stereoscope and how can it be used to take 3-dimensional pictures?
The stereoscope is a simple optical instrument which allows us to see in relief drawings and photographs. For us, to see in three dimensions a solid body, is a fact so natural that we do not even take it into account. Also it is normal to see "flat", that is to say lacking a third dimension; drawings or pictures. Did you ever ask yourself why this occurs?
· Explain how fibre optics and optics transmitters work and how they can be used in the transmission of signals
Today’s low-loss glass fiber optic cable offers almost unlimited bandwidth and unique advantages over all previously developed transmission media. The basic point-to-point fiber optic transmission system consists of three basic elements: the optical transmitter, the fiber optic cable and the optical receiver.
· What is the extent of the loss of an audio signal being transmitted through an optic cable, when the cable is bent?
The purpose of this project is to find out the amount of loss in frequency and amplitude of an audio signal, if any, results when the audio signal is transmitted through a fiber optic cable at different degrees of bend diameter. I believe that the audio signal will lose frequency and amplitude when transmitted through fiber optic cable with a smaller degree of bend diameter.
· How can we separate and detect infrared light?
In the year 1800, Sir William Herschel discovered the existence of infrared by performing an experiment very similar to the one we show here. Herschel passed sunlight through a prism. As sunlight passes through the prism, the prism divides it into a rainbow of colors called a spectrum.
· How to create a hand drawn hologram
This interesting eperiment shows you how to make your own hand-drawn hologram
Chemistry

· Test the effects of the pH level of a solution on the corrosion of iron and copper; explore different methods of corrosion prevention 

· Experiment with types, effectiveness, and the impact on nutritional value of preservatives in food. 

· Compare the properties and effects of artificial sweetener vs. sugar or other natural sweeteners 

· Experiment with different methods of water filtration/purification (such as solar distillation) 

· Test the chemical properties and physiological impact of saturated, unsaturated, and trans fats 

· Investigate the role of enzymes and yeast in the fermentation or cheese-making process 

· Use indophenol to test the effect of different cooking methods on the depletion of vitamin C in food 

· Analyze the by-products of gasoline; compare efficiency of various octane levels 

· What is fermentation technology and how can this be demonstrated with yeast?
The purpose of this experiment is to observe the results of cellular respiration of yeasts, using grape sugar as a substrate and yielding carbon dioxide and ethanol.
· How does heat affect the coagulation of eggs?
To determine the influence of heat on thermal coagulation of egg proteins. This will be accomplished by preparing custards with varied heating conditions and egg protein.
· Does the PH level of the acid in our stomachs affect the digestion of proteins?
The purpose of this project was to observe how the digestion of protein varies at different pH levels. My hypothesis was that a pH level of 4 would digest the protein fastest.
Environmental Science
· Compare or develop methods of hydrogen production and storage for use in fuel

· Investigate methods of improving home insulation

· Experiment with expanded uses of solar 

· Test methods for cleaning up and neutralizing the effect of oil in salt water 

· Work with methods of processing/recycling non-biodegradable items; experiment with decomposition aids
 

· Experiment with design and function of wind turbines or waterwheels


· Test for harmful effects of pesticides; test or develop natural/organic alternatives; test the effectiveness of common pesticides such as DEET.

· Are carbon filters less effective when the water contains more chlorine?
The purpose of this experiment was to determine whether the efficiency of a carbon filter decreases faster at higher concentrations of chlorine.
· How do phosphates affect oxygen levels in water?
The purpose of this experiment is to test the effect of a phosphate on the oxygen levels in pond water. I believe that the phosphate will have an effect on the level of oxygen in the pond water. I think that the pond water with only ten drops of the phosphate mixture will have more oxygen than the pond water with fifty drops of the phosphate mixture.
· Are waters in urban areas more polluted than in rural areas?
The purpose of this experiment was to determine whether the level of certain chemicals in the tributaries to the Potomac River was different in the rural area of … compared to the urban area of …
· What is bioremediation and what conditions are required for it?
The purpose of this activity is to develop a test tube model of an oil spill in order to experiment with conditions needed for bioremediation
· What is the relationship between turbidity levels in water and the level of dissolved oxygen?  The purpose of this experiment was to determine if the level of turbidity in water affected the amount of dissolved oxygen. I became interested in this idea because I am interested in water quality and environmental issues. I am interested in water quality because dissolved oxygen keeps fish and other animals alive. The information gained from this experiment could be useful to the fish and wildlife foundation and dam operators. 

