Instructions for Sorting Feedback Loops

[bookmark: _Int_blWfT4p8]In this activity, you will consider short narratives, some of which describe a feedback loop.  Please sort these narratives into the provided matrix. The columns convey whether the outcome of a feedback loop, taken in its entirety, is desirable or undesirable. The rows of the matrix convey whether a feedback loop is positive, negative, or not a loop. Remember:

· A feedback loop is a chain of influences which form a circuit, such that something (A) influences something else (B) and then B in turn influences A, perhaps after intermediate steps.

· In a positive feedback loop, a change in the state of the system causes a further change in the same direction: An increase to an element of the system will cause a further increase; a decrease to an element of the system will cause a further decrease. [This is also referred to as a "reinforcing" feedback loop, as the net effect of the loop is to amplify or reinforce the effects of a disturbance.]

· [bookmark: _Int_DPX2nEDo]In a negative feedback loop, an initial change in the state of the system causes a subsequent change back toward the prior state of the system. An increase to an element of the system will cause a subsequent decrease back towards where it began; a decrease will cause a subsequent increase back towards where it began.  [This is also referred to as a "balancing" loop, as the net effect of the loop is to diminish the effects of a disturbance to the system, thus tending to keep the system in balance or equilibrium.]

[bookmark: _Int_xqsoLAFp]Below are twelve short narratives. The narratives are marked with letters. If you think the narrative describes a feedback loop, place the corresponding letter into the appropriate box of the matrix, to show whether the narrative describes a positive or negative feedback loop and whether it has a desirable or undesirable outcome. Or, if you think the narrative does not describe a feedback loop, place the corresponding letter into the row that says, "not a feedback loop" and in the column that corresponds to whether you think it has a desirable or undesirable outcome.






	
	Desirable Outcome
	Undesirable Outcome

	Positive Feedback Loop
	
	

	Negative Feedback Loop
	
	


	Not a Feedback Loop
	
	


  
(a) Water is the most abundant molecule in the human body, making up 70% of our body weight. We can only survive for a few days without water. If a person hasn't been consuming enough liquids, the sodium concentration in their blood increases. The hypothalamus detects when the sodium concentration is too high and sends a signal to the body that the person consciously feels as thirst, the desire to drink. Feeling this desire, the person seeks out something to drink or foods with lots of liquid. 
(b) Johannes Gutenberg invented the printing press with moveable type around 1450 A.D. With the increased availability of books, more people learned how to read. As literacy became more widespread, more people found that they needed spectacles for the first time. This caused an increase in investment in lens-making across Europe, which enabled the invention of the telescope and microscope. 
(c) When some stores or restaurants close in a part of a city, the empty storefronts and decreased foot traffic can make the area seem less appealing. Shoppers and night-life seekers are then less likely to come to this area. With fewer customers visiting the area, income in the remaining stores or restaurants goes down, and eventually other stores or restaurants may go also go out of business.
(d) Air conditioners for homes and businesses became affordable and widespread in the United States in the middle decades of the 1900's, and then gradually spread to other countries. As summer temperatures in low to mid-latitudes rose under the influence of global climate change, use of air conditioning became more widespread. Since the 1980's, most air conditioners have used HFCs, or hydrofluorcarbons, as their refrigerant. When HFC's leak into the atmosphere, they are a potent greenhouse gas, even more effective than carbon dioxide at trapping heat in the atmosphere. 
(e) Sometimes called "the breadbasket of the world, Ukraine has historically exported millions of tons of grain. After Russia attacked Ukraine in 2022, Ukrainian farmers were unable to harvest some of their wheat crop, and freight shipments were blocked from leaving Ukrainian ports. As a result, there were food shortages in many parts of Asia and Africa. In the Sahel region of west Africa, shortage of imported food combined with drought caused widespread starvation.
(f) Farmers in the United States Midwest put fertilizer on their crops. Some of the fertilizer washes off in rainstorms and flows down streams and rivers into the Mississippi River. The Mississippi River carries the fertilizer downstream to the Gulf of Mexico. The fertilizer causes algae in the coastal waters to grow and reproduce much faster than usual. Masses of dead algae accumulate in the water and on the seafloor. Decomposition of the dead algae uses up a lot of the dissolved oxygen in the water. Without dissolved oxygen, fish die. 	Comment by kastens@ldeo.columbia.edu: In general, I think we should avoid unexplained acronyms  (although this one may be widely recognized that its OK as is).
(g) In a culture where slimness is prized, a person may become dissatisfied if their weight deviates too much from the culture's image of ideal body type. They may then plunge into an intensive dieting regime, which brings their body type back down towards alignment with the culture's ideal. But then, satisfied with their new body, they ease off on their dieting regime and their body weight goes back up again.
(h) Based in an old industrial town, MCG works in parts of its city where poverty is high. In such areas, stores tend not to sell fresh fruits and vegetables, because the local residents can't afford them. MCG sets up community gardens in vacant lots and brings mobile markets selling fresh fruits and vegetables into the target neighborhoods. The organization's model is that with access to more healthy food, the residents will be less vulnerable to certain chronic conditions such as obesity and diabetes. As their health improves, they will be more able to find regular work. and raise their income level and support their families. As a higher fraction of the population is able to work regularly, the poverty level of the community will be reduced. Eventually, residents will be able to afford healthier food, stores will begin to carry such products, and MCG's food programs will no longer be needed. 
(i) In Australia there is a phrase called "cutting down the tall poppies." Sometimes, in a group of colleagues, if one person begins to excel above the others by working longer or harder, the other workers will criticize or make fun of that person. In order to avoid such criticism and fit in better with the group, the excelling person will then cut back on their work effort. When this dynamic develops, the group are said to be "cutting down the tall poppies.
(j) During childbirth, the pressure of the baby's head on the cervix causes the mother's pituitary gland to release pulses of the hormone oxytocin into her bloodstream. The increase in oxytocin concentration in the blood causes the uterus to contract more strongly. Stronger and more frequent uterine contractions increase the pressure on the cervix. 
(k) In a marine ecosystem, algae are small floating plants that are able to make use of energy from the sun via photosynthesis. Algae are eaten by zooplankton and crustaceans. Zooplankton, in turn, are eaten by fish and small sharks. Top ocean predators include dolphins, toothed whales, and large sharks. Humans consume aquatic life from all sections of the marine ecosystem. 
(l) In many modern vehicles, the driver can indicate a desired vehicle speed. If the car starts to go faster than this, for example going down a hill, the system will decrease the opening of the throttle. This will decrease the amount of oxygen coming into the internal combustion engine, which will slow down the car.
