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List of High School Simulations - February 2017 

Biology 

Simulation Name Learning Objectives Techniques 

Antibodies Learn about the concepts of antibodies and antigens.        
Understand the ABO and Rhesus blood grouping systems        
and their importance in blood transfusions. You will apply         
your knowledge to help a young couple determining a         
potential risk for Rhesus disease. 

Blood Typing 

Carbohydrates A scientific paper states that carbohydrate loading can        
improve the performance of endurance cyclists. Your goal        
is to learn how carbohydrates are digested and taken up          
by the body to be used as energy source. 

Reading scientific papers 
Analyzing blood sugar   
measurements 

Cellular Respiration This lab covers main pathways of glucose metabolism and         
energy use. The storyline starts with a contract for the          
student by the National Football Team to perform a study          
on how our body utilizes the energy. The goal is to           
improve the training plan of the players. After a general          
introduction to basic concepts guided by a conversation        
with your colleague you have to make decisions about the          
design of the experimental setup. 

Respirometry 

Diabetes Learn the basics about Type II diabetes. You will be          
trained in how to measure your own blood sugar levels          
and how to give yourself an insulin shot. You will also           
learn how to put together a healthy meal plan and how to            
easily manage your blood sugar levels. 

Blood glucose measurement 
Insulin Injection 

Enzyme Kinetics Study the kinetics of the enzyme Alcohol Dehydrogenase        
using a simulator that will allow you to play with different           
reaction conditions. You will study the wild-type enzyme        
activity relative to that of an enzyme with a mutation that           
leads to the Asian Glow syndrome.  

Spectrophotometry 
Data analysis of enzyme    
kinetics measurements 

Eutrophication Utilize microscopy and spectroscopy techniques to solve       
the massive fish kill mystery. Investigate how dissolved        
nitrogen levels and an algal bloom are linked to the fish           
population. 

Sampling 
Spectrophotometry 
Fish necropsy/dissection 

Evolution Learn the basic mechanisms of evolution in order to         
simulate how a population evolved over hundreds of        
years. Learn how random mutations are the basis of         
natural selection. 

Evolution 

Gene Expression In this lab, take samples of lean and obese pigs and           
analyze the levels of gene expression by PCR, RT-PCR,         

RNA isolations 
cDNA synthesis 

 

 Page 1 of 4 

 



 

Customer Service | High School Simulations  

 

NGS and qPCR experiments. Next generation sequencing 
Gene expression 
qPCR 

Gene Regulation In this lab, students will learn about gene expression         
regulation and its real life application in designing a         
stem-like cell that is also known as induce Puripotency         
Stem (iPS) cells.l  

Microscopy 
RT-PCR 
Western blot 

Introduction to Food 
Macromolecule 

In this simulation, you will help your friend get a healthy           
diet. You will investigate the types of macromolecules        
found in food. By performing a series of biochemistry         
tests, you will know the contents of various food items.          
Can you convince your friend to stop starving herself in          
the attempt to lose weight? 

Benedict test 
Iodine test 
Sudan test 
Biuret test 

Introductory CSI The Introductory CSI Simulation takes you through the        
investigation of a murder mystery. As a forensic analyst,         
you will need to use the Polymerase Chain Reaction and          
Gel Electrophoresis techniques to obtain the DNA       
fingerprint that will help you identify the murderer. Will         
your experiments reveal the truth? 

DNA packaging 
DNA complementary 
DNA replication 
PCR and DNA replication    
comparison 
Short Tandem Repeats 
PCR 
Gel electrophoresis 

Introductory 
Fermentation 

In the Introductory Fermentation Simulation, you will be        
responsible for a second-generation bioethanol production      
plant that converts waste into bioethanol. You will conduct         
a pilot-scale experiment and develop a process for        
efficient bioethanol production. 

Fermentation 
Bioreactor and auxiliary   
equipment 
Conditions impact on   
Fermentation 

Lab Safety Learn everything you need to know to survive your first          
day in the laboratory 

GHS hazard pictograms 
Working with corrosive   
chemicals 
Safety station 
Laboratory Dress Code 

Marine Biology Solve the massive fish kill mystery by collecting and         
analyzing fish and water samples. Perform fish       
necroscopy and spectrophotometric analysis to collect      
clues for solving the mystery. 

Sampling 
Spectrophotometry 
Fish necropsy/dissection 

Microscopy Investigate an intestinal disorder that is similar to celiac         
disease. You will have to use different types of         
microscopy techniques (light microscopy, transmission     
electron microscopy and fluorescence microscopy) to      
examine intestinal sections of a chicken as your research         
model.  

Light microscopy 
Fluorescent microscopy 

Mitosis Investigate a poison extracted from a plant that causes         
animal death. You will utilize light and fluorescence        
microscopy techniques to examine the effect that the        
poison has in cells. You will learn how the cell cycle is            

Microscopy 
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regulated and why its tight control is so important. You will           
observe onion root tips under the light microscope to         
study the progression of the cell cycle, particularly the         
mitosis phase.  

Medical Genetics Investigate the genetic cause of hereditary breast cancer        
within a family. You will build the family pedigree and          
determine whether or not certain traits are hereditary. You         
will then perform a linkage analysis in the virtual         
laboratory, as well as a protein truncation test, in order to           
find the differences between healthy individuals and       
cancer patients.  

PCR 
Gel electrophoresis 
Protein Truncation Test 
DNA sequencing 

Mendelian Inheritance Get to know the principles of Mendelian inheritance. You         
will learn how Mendel's postulates can be applied in order          
to determine how characteristics are passed on from one         
generation to the next. You will also learn what         
inheritance looks like on a molecular level.  

Breeding mice 

Meiosis You will be responsible for performing an in-vitro        
fertilization and ensuring that the embryo is healthy. To do          
so you will need to use your knowledge about meiosis and           
fertilization, and perform a chromosomal abnormality test. 

Microscopy 
In vitro fertilization 

Molecular Cloning Study the role of the protein RAD52 in the DNA repair           
process. You will use the molecular cloning technique to         
assemble an expression vector containing RAD52 along       
with a TetOff regulator, which enables you to use the          
antibiotic Doxyxyline to control the expression of RAD52.        
Additionally, your expression vector will contain GFP in        
order to monitor expression levels by observing the        
strength of the GFP signal.  

Tet-off gene 
DNA extraction 
Transformation 
Colony screening 
Cloning 

Next Generation 
Sequencing 

Obtain a hair sample from an ancient Greenlandic man,         
extract his DNA, and sequence the DNA using Next         
Generation Sequencing technology. You will perform      
Single Nucleotide Polymorphism (SNP) analysis to      
correlate the genomic results with phenotypic      
characteristics such as baldness, earwax thickness, and       
other traits.  

Genomic DNA fragmentation 
End-repair 
A-tailing 
Adapter ligation 
PCR amplification 
Cluster generation 
Sequencing 

Photosynthesis Join an interdisciplinary team on their quest to use the          
waste products of a coal power plant and a salmon farm           
as resources for biofuel production. You will be        
responsible for investigating the use of an algal strain as          
the key method for the waste conversion. You will learn          
how photosynthetic organisms use photosynthesis to      
convert the energy from the sun into the chemical energy          
needed for life. You will also extract the photopigments of          
the algae and determine their photosynthetic activity using        
the Hill reaction. 

Centrifugation 
Working with liquid nitrogen 
Pigment extraction 
Spectrophotometry 
Hill reaction 
Working with experimental   
controls 

Protein Synthesis Use both a eukaryotic and a prokaryotic cellular system to          Mass spectrometry 
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produce human Erythropoietin protein, in order to treat a         
chronic kidney disease. You will investigate the       
differences between both systems and understand the       
process of protein synthesis at a molecular level. You will          
also use mass spectrometry to measure recombinant       
human Erythropoietin in urine samples of cyclists       
competing in a race.  

Protein synthesis 

Chemistry 

Simulation Name Learning Objectives Techniques 

Acids and Bases Learn about acids and bases and how to work with 
corrosive chemicals. 

pH measurements 
Neutralization reaction 

Flow Injection 
Analysis 

Flow Injection Analysis (FIA) Simulation you will learn 
about the scientific innovation process and the flow 
injection analysis machine and technique. You will begin 
the lab by learning about FIA’s invention by Elo Hansen 
and Jarda Ruzicka. Next, you will explore the FIA machine 
and learn how the FIA machine works.  

Flow Injection Analysis 

HPLC Analyze the stability of a diabetes drug that has been 
exposed to extreme conditions. Master the HPLC 
technique to find the appropriate combination of mobile 
phase and columns to carry out your study. 

HPLC 

Ionic and Covalent 
Bonds 

Learn how atoms bond and help a friend analyze two          
mysterious substances. 

Conductivity measurement 
Melting point determination 

Titration Perform an acid-alkali titration and determine the acid        
concentration from a sample. 

Acid-base titration 
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