
EDUCATION EXCHANGE

Packaging: Materials Science for All of Us
Milk is contained in either a cardboard

box or a plastic jug. Cereal is in a box and
soup in a can. Why? Does the packaging
material make a difference? These are the
types of questions that lead students from
kindergarten to 12th grade to focus on
materials science and materials technology.

Materials properties, marketing, manu-
facturing, and cost are relevant to the
development of packaging of retail
goods. Teachers may find many ways to
use these concepts in their classrooms,
depending on the grade level. An elemen-
tary teacher can take a class to the grocery
store and collect samples for analysis and
simple testing. In high school, students
can research these points and develop an
analysis that focuses on the relationship
of material properties with their uses,
then carry out experiments such as the
measurement of heat loss through a foam
plastic hamburger container versus a
paper one.

Our recent elementary-teacher work-
shop on the subject of Developing and
Evaluating Curricula in Elementary
Science Education, held at the Highline
School District, Burien, WA in July 1996
focused on teaching materials properties
as related to package design. The partici-
pants collected many ways that various
grocery products are packaged, as listed
in the Table. The participants easily deter-
mined 5-10 ways that these and other
products are packaged.

The next question for the participants
to address is why the products are pack-
aged in so many different ways. Clearly,
marketing plays a large role, but cost is
also an important factor. Cost per unit
weight of the different items indicates the
importance of cost versus marketability.
Packaging material can also be related to
the shelf life of the product. Other vari-
ables include the degree of processing
(The cereal is sugar-coated) and trans-
parency (To see is to believe).

The teacher workshop on packaging
materials provides the following:
• an introduction to technology and its in-
terdependence on science and engineering;
• a history of materials in packaging and
related technologies;
• definitions and careers (e.g., who does
what in technology applications?);
• structure, properties, and processing
relationships in materials;
• materials selection activities (i.e., taking
apart the packages for selected products
to see what materials are used and to ana-
lyze why); and
• engineering design and its relationship
to materials selection, including factors of

Table: Examples of packaging found in the grocery store for four products.

Soup Popcorn Coffee Fruit Juice

"tin" can
glass jar
styrofoam
rigid plastic cup
foil-lined cardboard
flexible plastic bag
rigid plastic jar

cardboard box
plastic bag
coated paper
rigid plastic jar
glass jar
paper bag
plastic box

coffee can
plastic-lined paper
fiber bags
foil brick
glass jar
rigid plastic jar
cardboard "can"

rigid plastic
waxed cardboard
foil box
metal can
glass jar
cardboard tube
plastic bottles

cost, manufacturability, and availability.
The participants are given specific

assignments with suggestions for their
use with different grade levels, including
a field trip to the grocery store. The par-
ticipants also conduct a case study on
cans and bottles in regards to their
design, manufacture, and use in common
retail products.

The historical end of package develop-
ment1 is an important component as it
helps in integrating the science and social
science curriculum in the school, which is
a current concern of educators. Whereas in
the past available materials were used for
containment of products, materials now
are designed and developed specifically
for the packaging of products. The histori-
cal sequence of materials for packaging
might be as follows: (1) shells, coconuts; (2)
wooden bowls; (3) woven baskets; (4) ani-
mal skin bladders; (5) clay pots; (6) glass
containers, (7) paper and cardboard, (8)
metals; (9) plastics; and (10) composites.

Increasing science literacy among the
general public must start early in the
school system. This packaging activity,
and many like it, can be used to bring sci-
ence and technology to a level where it
can be understood and appreciated by all,
which is a specific goal delineated in the
National Science Education Standards2 and

Education Exchange highlights expe-
riences of scientists and engineers
with local schools (K-12), community
programs, and university programs,
along with helpful hints and
resources. If you would like to share
your own involvement in science
education, contact MRS Bulletin,
Materials Research Society, 9800
McKnight Road, Pittsburgh, PA
15237-6006; fax 412-367-4373; e-mail
Bulletin@mrs.org.

in Benchmarks for Science Literacy.3 A vari-
ety of ways to provide applied materials
science activities as motivational and
learning tools have been collected recent-
ly4-5 but the lack of teacher education in
science (and especially materials) is an
impediment to implementation. This
materials packaging unit developed for
the classroom provides one resource for
educators, scientists, and engineers alike
to implement in schools from kinder-
garten to 12th grade and in communities
to assist teachers and to develop local
programs to motivate students to learn
and appreciate science.
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