Notes to Instructor
Please read the activity descriptions in the Cover Page for specifics about measurables and expectations for students before you use this activity.

The activity is formatted so that you, as the instructor, have the freedom to arrange or include things as you wish; this also means that you will need to manually input the spacing you desire, as any rearrangement will necessarily modify any out-of-the-box spacing.

Additional Information and Common Pitfalls
Exercise 1
1. The point of Exercise 1 is to get students thinking about what it means to be a function; there isn’t really an intended answer, students are encouraged to be creative with their responses.  
2. Exercise 1 is a good opportunity for group and large discussion--this is a convenient place to clean up misconceptions about what a function is, how students perceive them, etc.
3. The expectations for each kind of representation is left up to the individual instructor/curriculum.  For the purposes of this activity, we use the convention that:
a. Graphical representations show a graph, with labeled axes.
b. Algebraic representations include an equation with proper and consistent function notation, as well as descriptions of the input and output variables.
c. Verbal representations use words to describe qualitative characteristics of the function (e.g. average rate of change, vertex), and include descriptions of input/output units.
d. Numerical representations use tables or coordinate pairs to describe the relationship between inputs and outputs.

Exercise 2
1. Exercise 2 can be done in several ways.  It’s written to be collaborative (in a group of 3 or 4), but can just as easily be assigned as an individual assignment (in portions), or as a project.
2. The base activity is written with linear and quadratic functions, since these are generally simpler for students to pick up and work with.  However, the exercise is designed to be modular; if you have covered any one of the other types of functions, the others can be substituted or added as you see fit.
3. One possible source of confusion is between algebraic and verbal representations; algebraic representations have words, which students could interpret as being verbal.  The defining feature to be impressed upon them is that an algebraic representation uses mathematical notation and will include an equation, while a verbal representation uses only words to communicate the idea.
4. Exercise 2 asks students to do quite a bit for each part, so it could be daunting for students to approach without an example.  Depending on how much time you have allocated, you may want to walk through part A with the students.  Be mindful of how you present the information- the students will likely use your answers as their template.
a. The function is given algebraically, so students need to find the graphical, numerical, and verbal explanations.  They don’t need to be completed in any specific order.

This problem is a good opportunity for instructors and students to have a discussion about two components of modeling: 1) determining if values in the model are appropriate, and 2) the importance of contextual descriptions. Guinea pigs kept in small cages are likely not eating this much lettuce, much larger breeds may eat more; the context of the problem will help determine if the values are appropriate.

The graphical representation should look like this:[image: ]

b. For the verbal representation, answers could vary quite widely.  We encourage instructors to emphasize their own consistent standard.  One possible answer is that “the bird population is increasing by 8000 birds per year in 2000, then decreases parabolically so that in 2003, the population is decreasing by 1000 birds per year, and increasing by 8000 birds per year again in 2006”.  It is also possible to emphasize extrema and roots of the function.

For the numerical representation, answers could vary.  A table using integer values would likely be more familiar to the students, but a table using decimals could be useful to help model thinking about non-integer values.

	g (feedings)
	L(g) kilograms of lettuce

	0
	1

	1
	3

	2
	5

	3
	7

	4
	9




c. It should be stressed that the verbal representations will not be exactly alike- everyone will choose to word things differently.  The key pieces of information the students should communicate are: the independent variable, the dependent variable, and the relationship between them.  A possible verbal representation is: “Initially, the guinea pig had consumed 1 kilogram of lettuce.  After each feeding, the amount of lettuce consumed increased by 2 kilograms per feeding.”
d. The comments here are similar to the other linear functions above.
e. The verbal description here follows the same suggestions/recommendation as part c.

The function naturally has a restricted domain of , but students may need to be encouraged to think about this.
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