CAPT Strand 4: GM Rice Safety (2012)
A biotech company produces a new genetically modified (GM) variety of rice. It claims the rice is as safe for humans to eat as non-GM rice. Due to public concern, the company agrees to have its researchers perform a study using rats to test the safety of its product. Researchers planned the following study.

 Rats in study group 1 will receive GM rice.

 Rats in study group 2 will receive non-GM rice.

 Both groups of rats will be of the same species.

 The trials will last for 6 months.

 Data on final weight, overall health, and/or death rate will be collected for each group.
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1. 

a) Identify two additional factors that the researchers need to hold constant in order to ensure

that their results are valid.

b) Explain why these factors need to be held constant.

GM Rice Safety – Correction Sheet

Sample Response:

Factors Held Constant:

 The number of rats in each study group

 The age of the individual rats in each study group

 The initial weight of the individual rats in each study group

 The initial health conditions of the individual rats in each study group

 The gender distribution of the rats in each study group

 The additional food sources provided to each study group

 The amount of water provided to each study group

 The amount of rice each study group received

 The living/environmental conditions for each study group

 The feeding time of each study group

 Other acceptable responses

Explanation (may be general or specific to the factors selected):

 If some of the rats are older than others, they may die of natural causes before the trials are over, and that would skew the results.

 If some rats start out heavier than others, then comparing the final weights between the two study groups may not provide valid data.

 Male rats may respond differently to the diet than female rats, so the gender distributions amongst the groups must be the same.

 Environmental conditions can affect the health of the rats (including habitat size, temperature

variations, etc.).

 The amount of food and/or water each group receives must be the same or variations in final

weight/health could result.

 Additional food sources must be the same, because different types of food provide different

nutrients.

 Other acceptable responses

3-Point Rubric:

Score 3

The response identifies two factors that researchers need to hold constant in order to ensure the validity of their results and explains why one of these factors needs to be held constant.

Score 2

The response identifies two factors that researchers need to hold constant in order to ensure the validity of their results, but fails to or incorrectly explains why one of these factors needs to be held constant.

-or-

The response identifies one factor that researchers need to hold constant in order to ensure the validity of their results and explains why this factor needs to be held constant.

Score 1

The response identifies one factor that researchers need to hold constant in order to ensure the validity of their results, but fails to or incorrectly explains why this factor needs to be held constant.

-or-

The response identifies a correct explanation for why factors need to be held constant but fails to

provide a valid additional factor that researchers need to hold constant to ensure the validity of their results.

Score 0

The response describes little or no accurate or relevant information.

Strand IV: Cell Chemistry and Biotechnology

Expected Performance: D INQ.5 Identify independent and dependent variables, including those that are kept constant and those used as controls.

Response 1:  (2)
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Response 2:   (1)

a. The two factors that need to be held constant is the type of rat and the amount of time for the trials. 

b. The type of rat needs to be held constant because maybe different types of rat have different metabolism rate, or different diet.  The other factor that needs to held constant is the amount of time it takes for the trials because if feed one of them over a longer period of time then the other, you’ll get different results. 
Response 3: (3)

One factor that the researchers need to hold constant is the age of the rats.  This is important because depending on how old the animal is, it could be healthier than another rat which would affect the results of the study.  Another factor the researchers should hold constant is the weight of the rats.  The final weight will be taken at the end of the study (6 months) but if the original weight of the rats were not equal than those results will not be valid.  

Response 4:  (0)

a. One additional factor that the researchers need to hold constant is whether it’s able to be grown locally.  Another factor is that they’re testing it on rats for humans, so the results could differ ultimately. 

b. These factors need to be held constant because if they’re going to sell this product they need to make sure that it’s actually safe for humans so they don’t get a recall on it.  Also, if developing nations are going to get this crop (or anybody) they should know if it can be grown locally to help support others.   

Response 5:   (0)
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Response 6:  (2)

a) The beginning weight and health of all the rats needs to be the same, the type of environment they live in while eating the rice needs to be the same. 

b) They need to be held constant because if not your results would not be valid, and you cannot get a correct theory based on your results. 
