Sustainability Science, Maxwell, 302
Lesson #3: Human & Nature Mental Models about TAKE, MAKE and WASTE
Stage 1 – Desired Results
Established Goals: GLO A
1. Examine mental models and their influence on guiding decisions about how to TAKE resources, MAKE
material goods from those resources and deal with the WASTE.
2. Contrast the linear nature of mental models used to produce synthetic goods (fibers, rubbers, plastics) to
the cyclic nature of mental models humans have sometimes used to produce goods directly from natural
resources
Understandings:
Essential Questions:
SLO A3: How do history
Students will understand that…
1. SLO B2:We are generally not informed about where our material goods
and culture (mental
originate (TAKEN from), how they are made (MAKE) and what is done
models) influence creation
with them after we are done with them (WASTE)
and use of technology (how
we TAKE-MAKE-WASTE
2. There are differences in mental models of nature (the way that the natural
goods)?
world produces fibers, rubbers, plastics) and humans (the way that humans
create fibers, rubbers and plastics)
Knowledge: Origins of animal, plant, and
Skills: 1. SLO B3: Contrast human and natural mental
mineral fibers AND synthetic fibers
models in terms of fibers, rubbers and plastics
Origins of natural AND synthetic rubbers
2. Describe how the products of organic chemistry have
influenced quality of life (C11-5-23)

Stage 2- Assessment Evidence
Knowledge:
A summary of the content to facilitate the
creation of a content-based quiz is included.
Some sample questions are given.

Higher Skills: Assess the degree to which the student
contributes meaningful generalizations about human and
natural mental models to the creation of the display boards
(Checklist could be used to track the contributions
throughout the unit)

Materials Required
Powerpoint Presentation “Examining Our Mental Models” (Slides # 13-16)
Mystery Box (color may vary)
Fabric samples: 1 synthetic (example: polyesters, nylons, acrylics)
1 natural (example: cottons, linens, wools)
1 “blend of synthetic with natural” (example: cotton/poly or wool/acrylic)
Samples of rubbers and plastics (collected by students or you) OR copies of: Petroleum-The Source of So
Much
Class sets of student handouts: Natural and Synthetic Fibers
Rubbers and Plastics
(Credit: Bolton, R., Lamphere, E., & Menesini, M. (1979). Action Chemistry. New York: Holt, Rinehart
and Winston, p. 314-318, 319-325.) As no copyright was obtained, the included handout is a summary
of the content in the original handout.

Stage 3 – Learning Plan
1. Fill the “mystery box” with a synthetic fabric, lead class through discussion that likely
leads to the discovery that we are in general quite ignorant of where everyday ordinary
“stuff” comes from (ie what resources are required to make them-TAKE, the processes to
MAKE them, and what the effects the disposal of them has –the WASTE)
Note: The box contains a synthetic fabric wrapped in plastic packaging but answer the
questions as though you don’t know much about how polyester is made. Respond to any
health concerns/safety concerns as though you ‘have heard’ it may be harmful but really
have no idea on the details.
a)Begin by treating the box very carefully.
b) Create the scenario: “You can have what is in this black box for $_____ but you can’t
know what it is in it until you agree to keep it. I can’t tell you what it is because even I
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don’t really know a lot about it. You have to keep it after you take it. After you are done
with it, you are responsible for returning its parts to where they originally came from in
the most sustainable way. Anybody who wants it has to ensure me that you can comply
with these conditions.”
c) INVITE students to ask questions about the contents
Sample questions and responses:
*something to eat? (shake your head, enlarge your eyes, incredulously respond
“Definitely not”)
*does it have a use for me? (yes, you could use it every day, it will save you time)
*is it harmful? (Yes, I have heard it can be but only when you want to get rid of it.
I don’t really know – ie you lack scientific information)
*what is it made of? (oh a bunch of things were written on the label but they were
all really big words that you didn’t really understand or recognize…)
*where do the parts of it go when I am done with them? (Well, you would have
to break it up into its parts and then I guess you would have to figure that out…I
don’t really know WHAT it is made of so I don’t really know where you will
have to put its parts when you are done…)
d) After you (or the students) feel that the point has been made that we really should
know more about what we buy, SHOW the contents of the box.
e) Expected response will be that polyester is not harmful. Explore their knowledge of
how what it is made of (the TAKE part – what do we need to take from the earth to make
this product), how polyester and plastic are made (ie the MAKE part – what do we do to
make this product), and what how it’s parts get returned to where they originally came
from (the WASTE part- what happens to this product when we deem it no longer usable –
ie when it is considered “waste”). What eventually does it break down to?
2. Slide 13 & 14 DISCUSS “What do our collective responses show about the way we
think (and do not think) about what we consume (ie our mental models)?
Sample answers: we buy things without ever knowing what is in them, where they came
from, how they were made (and we trust that it is all safe). Sometimes we hear that
something is not safe/good for us but we might not really know the details. Invite
students to tell of where they have heard/experienced other examples of this. Discuss
that “fear” can also be a marketing strategy.
TYPE answers directly on the slide for later reference
4. DISCUSS how the answers for the mystery box would have been different for the
fabric sample that is 100% natural (example: 100% cotton shirt) emphasizing the TAKE
– MAKE – WASTE ideas
Sample answers:
TAKE – sun, soil, water, proper growing conditions to grow a cotton plant
MAKE – cotton worms –that’s it – then we might spin it or dye it
WASTE - biodegradable
Emphasize that we have “blends” of fabrics to keep the physical properties that we desire
from both fabric types (example: cotton wrinkles easily but polyester doesn’t)
6. Distribute STUDENT HANDOUTS: Rubber/Plastics & Fibers
Discuss how rubbers and plastics are made, showing samples of rubbers and plastics
OR by using the magazine Petroleum: The Source of So Much
Assign as in-class/homework/groupwork as you wish
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PROJECT LINK  these handouts help students with the TAKE & MAKE reports of the
project
7. Slides 15 & 16 are a summary of the content in the 2 handouts organized so that the
human mental model is contrasted to the natural mental model. This provides the
foundation of comparing the mental models and so some time can be spent on the display
boards at this time.

Extension Learning Activities
DISCUSS (or have students write about) mental models:
a) Why are products with a direct natural origin “a raw material” a “natural resource” (ie
often has direct living connections) are simpler to take, make and deal with as waste?
b) Does the fact that we do not “know” what we consume disturb us? Why/why not?
c) Is the underlying “mental model” that we CAN be disconnected from natural systems
and just let “science” take care of all of the MAKE processes? Is the general public
involved in knowing the origins of what they consume?
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