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SIMULATED EXPERIMENTS 
 

 
 
(1) Mathematics Multimedia Activities & Experiments 
 
Write a lesson plan using an online mathematics experiment. If possible, include data 
analysis using Excel or other spreadsheet program. 
 
 
(2) Simulated Internet-Based Science Experiments 
Although computer simulations are not adequate substitutes for traditional hands-on 
experiments, they may be useful enhancements. Select three on-line simulations and 
write brief lesson plan showing how these can be integrated with hands-on activities to 
improve instruction.   
 
DNA Replication & Protein Synthesis Activity 
HANDS-ON ACTIVITY 
Students color and cut out DNA & RNA nucleotides.  A group of 4 students will use their 
nucleotides to diagram DNA Replication and Protein Synthesis.  Each diagram must be 
accompanied with a thorough explanation of each step in both processes. 
 
COMPUTER SIMULATION 
DNA Replication – process of copying DNA 

1) Hydrogen bonds are broken by enzymes, DNA unzips. 
2) Free-floating RNA nucleotides match up to DNA. 

Transcription – process to make RNA 
 (Very similar to DNA Replication) 
 

1) Hydrogen bonds are broken by enzymes, DNA unzips. 
2) Free-floating RNA nucleotides match up to DNA. 
3) RNA breaks away from DNA and leaves nucleus 
4) DNA strands rejoin together 

 
Translation – using mRNA to build a protein 
End of transcription, RNA has left the nucleus 
mRNA (messanger RNA) – instructions for making a protein 
 

1) Attaches to a ribosome (making proteins) 
2) Ribosome decodes mRNA 

o looks for the “start codon” – AUG 
 Codon – every 3 nitrogen bases 

3) Once the ribosome finds the start codon, it continues to translate the rest of 
mRNA until it reaches the “stop codon” – UAG, UGA 
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4) In between the “start codon” & “stop codon” tRNA brings in an animo acid for all 
the other codons on mRNA 

5) Once the “stop codon” is translated the amino acids join together to make a 
protein 

 
MITOSIS - Students will use both of these animations to observe the different stages of 
mitosis.   
 
Computer Animation 
Identify the major structures and changes that occur in each of the stages of mitosis. 
 
Mitosis – live cell 
How is the live version different?  Which structures are observable?  Which changes are 
observable? 
 
Assignment: construct an animated flip-book of the process of mitosis. 
 
(3) Physics Experiments (Interactive Physics) 
 
(a) Basketball: Design a basketball hoop and shoot a basket. Change the velocity of the 
ball or the elasticity of the backboard to sink the shot in order to make the basket. Include 
a printout showing that you made the basket. 

 
 
(b) Shooting gallery: A target is dropped the instant a gun is fired. Should the marksman 
aim at the target, above the target, or below the target in order to intercept it as it falls? 
Design an experiment that answers this question. With tracking and component vectors 
on, run the experiment, and stop it at the moment the projectile intercepts the target. 
Include a printout of this actual collision. 
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(c) Falling Objects Galielo said that objects accelerate to the earth at the same rate, 
regardless of mass. Design an experiment to test this. Compare the velocity of impact of 
these objects with the velocity of similar objects dropped from the same height on the 
moon. Report your findings. 

  

 
 
(d) Factors affecting the period of a pendulum. Is the period of a pendulum dependent 
upon its length, mass, or both? Design an experiment to answer this question. Compare 
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your results with real pendulums in the labs. Include a printout of your experimental 
design. 
 

    
 
 
(e) Simple Harmonic motion. Do a pendulum or a spring exhibit simple harmonic 
motion? Graph the velocity (vx or vy) or position (x or y) or a pendulum to find out. 
 

 
 
(f) Velocity and acceleration: Design an experiment that monitors the vertical position, 
velocity, and acceleration of a projectile. Include a printout similar to the figure below. 
What is the relationship between velocity, and acceleration? 
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(g) Your experiment: Design an experiment of your choice. Explain the experiment and 
include appropriate screen captures. 
 
deleted 
 
 
 


