Background: Reward Training Effects in Captive Chimpanzees
Historical Perspective on the Paper: 
Research is commonly conducted on wild animals, such as mice, rats and even primates, that are captive and held in unnatural environments. This very fact alone  suggests that they might be under stress. Certainly, such animals would probably experience stress when forced to submit to physical restraint and pain, as would occur with getting injected with a syringe, having blood samples taken, and the like.

Stress can be both mental and physical, and in both cases will affect bodily function. Thus, in an experiment where some bodily function is an independent variable, they results can be affected not only by the experiment but also by any stress that is associated with the procedures. Scientists call this “confounding variables.” Clearly, it is a good idea to keep stress to a minimum.

The idea in this paper is that stress can be reduced if it is paired with some kind of pleasant experience (think of a dentist giving a child a lollipop reward).  In theory, you ought to be able to teach an animal to  do things it might not otherwise do if you give it a reward for doing what you want it to. This is the basic idea of training circus animals, housebreaking pets, and  the like.

The blood indicators of stress used in the study are blood glucose, the number of white blood cells (the ones that help fight off infections), and the number of young white cells. Each indicator is affected by release of the hormone, cortisol, which occurs under stress conditions. While measuring cortisol is a more direct (and better) indicator of stress, these other measures are indirect, though usually fairly reliable.

Cortisol mobilizes white cells to  fight infections by causing more white cells to be released into the blood. Segmented (seg.) white cells are old cells whose nucleus is breaking up (the segmentation refers to the  nucleus). Young white cells have a distinct nucleus that is not segmented. A stressed animal might show a higher percentage of segmented white cells.
“Within subjects” is a comparison of results coming from the same animal. This is compared with “Among subjects” in which data are not tracked in that way but just lumped together and averaged.  Within subject comparisons are usually preferred because the variation is reduced. This is often called a “paired experiment,” as when a pair of twins are compared with each other, rather than comparing data from two people who differ greatly because they are not genetically identical.
Vocabulary:

Words belonging to word families*:

	Word
	Family of

Related Words
	Meaning common to the family
	Meaning of

This word

	confound
	confusing, confuse
	not clear, mixed up
	data mixed up so a clear explanation is difficult

	operant
	operate, operative,  operation
	doing a procedure
	a procedure for teaching

	conditioning
	condition
	situation, state
	a kind  of learning

	reinforcement 
	reinforce,  enforce,
	to support
	to support

	clarify
	clear, clarity
	understandable, seeing through
	understand

	physiological
	physical, physique
	refers to body
	body functions

	segmented
	segment
	pieces or part
	broken up into pieces

	centrifuge
	center, centrifugal, centripetal,
	related to the center 
	a device that slings blood or tissue at high speed in a horizontal circle. Particles and cells get separated according to their weight. 

	involuntary
	voluntarily,  volunteer
	want to, willing
	not willing


* Many words occur in families of related words. In many cases, a student may already know one word in the family (italicized here) and that makes it easier to have a general idea of what all words in that category mean. Meaning often becomes evident by the context in which a given word is used. This, in our opinion, is the efficient way to expand one’s vocabulary, while at the same time emphasizing that each word has its own contextual nuance.

