DOCUMENT RESUME

ED 359 052 SE 053 476

AUTHOR Thomson, Barbara S.; Hartog, Martin D.

TITLE Activities To Teach Mathematics in the Context of
Environmental Studies.

INSTITUTION ERIC Clearinghouse for Science, Mathematics, and

SPONS AGENCY

Environmental Education, Columbus, Ohio.
Office of Educational Research and Improvement (ED),
Washington, DC.

PUB DATE Mar 93

CONTRACT RI88062006

NOTE 170p.; Available from ERIC/CSMEE, 1929 Kenny Road,
Columbus, OH 43210-1015 ($17.50).

PUB TYPE Guides - Classroom Use - Teaching Guides (For

EDRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT

Teacher) (052) -- Information Analyses - ERIC
Clearinghouse Products (071)

HMF01/PCO7 Plus Postage.

Animals; Context Effect; Energy: Enrichment
Activities; Environmental Education; Geometric
Concepts: *Integrated Activities; Interdisciplinary
Approach: *“Investigations: Learning Activities:
*Mathematical Concepts; *Mathematical Enrichment:
Mathematics Education; *Mathematics Instruction;
Middle Schools; Plant Growth; Population Growth;
*Problem Solving; Secondary School Mathematics; Solid
Wastes; Transportation; Water Resources; Weather
Communication (Mathematics): *Connections
(Mathematics); NCTM Curriculum and Evaluation
Standards

The National Councii: of Teachers of Mathematics'

(NCTM) "Curriculum and Evaluation Standards" recommends that
mathematical connections be made betwren mathematics and other
disciplines. This book presents 35 activities for middle school
students that integrate the teaching of mathematical concepts with
environmental concepts. An introduction discusses the neec for
mathematical connections and provides the rationale for utilizing
environmental studies as a context from which to learn mathematics.
Each activity provides a reference for its source, the NC"M standards
for middle school mathematics addressed by the activity, student
objectives, background information, materials needed, procedures,
methods for closure, and evaluation suggestions. The activities are

grouped according to the following environmental concepts: (1) energy
and natural resources; (2) plants and animals; (3) population
description and growth; (4) solid waste disposal; (5) transportation;
(6) water resources; and (7) weather and air. An index classifies the
activities according to the NCTM Standards for grades 5-8. The eight
curriculum standards addressed are: computation and estimation;
patterns and function; algebra; statistics; probability; geometry;
measurement; and number and number relationships. General standards
addressed by the activities are problem soiving, mathematical
connections, reasoning, and mathematical communication. A summary
discusses how the activities were chosen and encourages teachers to
let students expand the context of the activities themselves by
making the activities more relevant to local issues. (MDH)




TR

PRIt - S

o'

TR MM 5% 5ol LAyr7T »

STITURE

TR e R ot A i W T

IR

Aruitoxt provided by Eic:

mw._
g

ED359052

Activities to Teach
Mathematics in the

Studies

Context of Environmental

U.S. DEPARTMENT OF EDUCATION
Oftice of Educational Research and Improvement
EDUCATIONAL RESQURCES INFORMATION
CENTER (ERIC)
C*his document has been reproduced as
received from the person or organization
onginating 1t

C' Minor changes have been made to tmprove
reproduction quality

& Poaints of view of opinions stated in this docu-
ment do not necessarily represent official
OERI position or policy

Clearinghouse for Science, Mathematics,
and Environmental Education

1929 Kenny Road

Columbus, OH 43210-1015

®

Cous o

T

I
ki




|

A B3 Bl B

PRINTED WITH
@ SOY INK|_




Activities to Teach Mathematics
in the Context of
Environmental Studies

‘ I




Activities to Teach Mathematics
in the Context of
Environmental Studies

Barbara S. Thomson
Martin D. Hartog

The Ohio State University

March 1993

Produced by the

Enlc Clearinghouse for Science, Mathematics,
and Environmental Education

The Ohio State University

1929 Kenny Road

Columbus, OH 43210-1015

i

C;- .




]

Cite as:

Thomson, B. S., & Hartog, M. D. (1993). Activities to teach mathematics in the context of
environmental studies. Columbus, OH: ERIC Clearinghouse for Science, Mathematics,
and Environmental Education.

Document development:

David L. Haury, ERIC/CSMEE Editor

Dawn D. Puglisi, Development Coordinator

Christine M. Janssen, Copyeditor

Dorothy E. Myers, U. S. Department of Education Reviewer
Christine Janssen & J. Eric Bush, Cover design and page layout

Accession Number: SE 053 476
This document and related publications are available from ERIC/CSMEE Publications,

The Ohio State University, 1929 Kenny Road, Columbus OH 43210-1015. Information
on publications and services will be provided upon request.

ERIC/CSMEE invites individuals to submit proposals for monographs and bibliographies
relating to issues in science, mathematics, and environmental education. Proposals must
include:

* A succinct manuscript proposal of not more than five pages.
* An outline of chapters and major sections.
e A75-word abstract for use by reviewers for initial screening and rating of proposals.

e A rationale for development of the document, including identification of target
audience and the needs served.

e A vita and a writing sample.

This publication was funded by the Office of Educational Research and Improvement, U. S.
Department of Education under contract no. RI-88062006. Opinions expressed in this
publication do not necessarily reflect the positions or policies of OERI or the Department
of Education.




4 ™
ERIC and ERIC/CSMEE

The Educational Rescurces Information Center (ERIC) is a nationa’ information
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Foreward

This activity guide was carefully crafted to be both responsive to current
needs in mathematics education and anticipatory of emerging trends. The guide
most explicitly responds to the standards recently published by the National
Council of Teachers in Mathematics (NCTM). The activities presented here were
specificallydesigned and organized to promote attention to instructional strategies
associated with the NCTM standards. In harmony with current ideas and
priorities, the guide also promotes active investigation and interaction among
students, integration of mathematics and other school subjects, and problem
solving.

This guide is also well aligned with initiatives that promote issue-oriented
instruction, global awareness, and real-world applications. Each activity is this
guide invites students to apply their knowledge and skills to problems and
investigations of global significance. Given the complexity and magnitude of the
environmental challenges we face, there could be no better context for honing
ore’s mathematical skills and habits of mind.

On behalf of the Clearinghouse, I thank Barbara Thomson and Martin
Hartog for this ground-breaking contribution. Qur hope is that this will be the
firstin aseries of activity guides that bring substance and innovation to the quest
for world-class standards and performance in mathematics and science aducation.

The Clearinghouse supports the development of activity guides in order to
translate research findings and policy statements into practical ideas for
instructional practice. Readers are encouraged to offer comments on this
activity guide and other documents we have produced; we welcome your
criticisms, suggestions, and ideas.

David L. Haury, Director

ERIC Clearinghouse for Science,
Mathematics, and Environmental Education
1929 Kenny Road

Columbus, OH 43210-1015
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INTRCDUCTION

What are the Standards and how can environmental studies be used to implement them?

In 1989, the National Council of Teachers of Mathematics (NCTM) published the Curriculum
and Evaluation Siandards for School Mathematics (Standards). This document provided a
response to the call for reform made by diverse sectors of the mathematics and science education
communities, as well as the education community in gencral. A Nation ar Risk (National
Commission on Excellence in Education, 1983) and Educating Americans for the 21st Century
(National Science Board Commission on Precollege Education in Mathematics, Science, and
Technology, 1983) exemplify that call for reform to which the Standards is a response.

As $0 often is the case, the actual contents of the Standards are not completely original. A
focus on probicm solving and critical thinking, forinstance, was alrcady proposed inthe NCTM's
An Agendua for Action (1981). The Standards did, however, provide a set of comprehensive
guidelines for a new vision of the mathematics classroom, where the process by which students
construct and use their own mathematical knowledge receives a higher priorily than the object
of thatknowledge. This process would involve an increased use of manipulatives and technology
In a cooperative setting 1o allow students to construct their mathematical knowledge.

This reform implies that the mathematics teacher will become less of a disseminator of
information and more of a task chooser, who orchestrates classroom activities in a way that allows
students to explore mathematical concepts, form conjectures about the relationships involved in
those concepts, test out those conjectures while interacting with the teacher and peers, and look
for how thosc relationships can be justified.

What are the “connections” cailed for in the Standards?

As a factor in the choice of appropriate activiues, the Standards call for cstablishing
connections among different branches of mathematics, and also between mathematics and other
disciplines. Specifically, for the middle school grades 5-8:

The mathematics curriculum should include the investigation of mathematical
connections so that students can apply mathematical thinking and modeling to
solve problems that arise in other disciplines, such as art, music, psychology,
science, and business. (p. §4)

The Standards call for increased attention 1o “connecting mathematics to other subjects and
to the world outside the classroom™ (NCTM, 1989, p. 70).  An cxcellent source for such
connections exists in the realm of environmental issues. The middle-school student is beginning
to reach the stage of development where interest in the outside world becomes heightened. As
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blossoming young adults, students arc beginning o scc that their existence has significance
beyond the safe harbor of their familics and communitics. A “global awarcness” is growing, and
environmental issues supply asctting of interest thatis rich with mathematical concepts and that
offers the vehicle by which the desired connections can be made. Figure 1 illustrates the growth
of a middle-school student as concentric circles. The innermost circle represents the child’s
world at birth, with the ever-extending circle reaching out to the world as the child grows. The
middle-school child has reached the stage where he or she beginsto beaffected by environmental

issues.

Expanding

Environment

Figure 1. The expanding environment of the middle-school student.
How can Environmental Studies be used to form connections?

Using environmental studics as a context, various topics in the Grades 5-8 curriculum canbe
approached. This booklet of activitics is organized so that overall curriculum geals of problem
solving, reasoning, and communication can be interwoven with specific mathematics topics
through the context of Environmental Studies. The specific content includes the topics identified
in the Strandards:

Xiv

14




1. Number and Number Relationships.
Computation and Functions.
Algebra.

Patterns and Functions.

Statistics.

Probability.

Geometry.

® N o s WN

Measurement.

1

' This bookletchooses topics in Environmental Studies and presents suitable problems related
to the topic that can be integrated into one of the content areas above. The problem-solving
situations should lead to the study of the mathematical concepts inherent in the problems. This

I investigation can be conducted in a full-class setting, butitis the hope of the authors that teachers
will encourage small-group learning to investigate the problems. The small-group setting fosters

I the need for students to communicate their ideas to one another and allows students to sce that
mathematics is not a teacher-centered body of knowledge, but a process that helps us describe

I the world around them.

The authors hope that this integrated approach to mathematics and science will help cach
student see the interrelatedness of the subjects versus an isolated view of each subject, which is
ali too often the result of the students’ current classroom experiences.

Q XV
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Energy Conservation

LEVEL: Grades 5-7
SUBJECT: Mathematics and Environmental Education
REFERENCES: Scharmann, L. C. (1989). Energy Conservation: A project for grades

5-7. Science Activities, 26(4), 8-14.

MATHEMATICS STANDARDS:
Measurement
Numbers
Patierns and Functions

OBJECTIVES: The students will learn:

1. To read meters for electricity consumption.
2. To collect and organize data.

3. To interpret percentages and ratios in solving problems.

AcCTIvVITY:

BACKGROUND:
This activity is taken from the article mentioned by Scharmann and
was the grand prize winner for Creative Ideas. Scharmann clearly sets
the stage for the activity:

“In working with energy conservation, elementary and middle school
students integrate both science and mathematics concepts and skills
while developing a personal conservation ethic. This project promotes
an awareness of electrical energy, including its sources, commercial
production, and patterns of residential consumption. Carrying out the
activity develops their data collection and interpretation skills and
makes them energy conscious. It puts them in the forefront of energy
conservation in their homes and community and shows them that
being a scientist can be fun.” (p.8)

The Materials and Procedures sections come from the article.

MATERIALS:
Large sheets of paper for four classroom wall charts
Graph paper, two to four sheets per student
Xerox copies of figures 1, 2, and 3.
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PROCEDURES:

1. Asanintroduction, explainhow to read an electric meter, using xerox copies of Figure
1. Hand out student activity sheet (Figure 2) and complete the practice activity.

2. With student input, decide on the proper rules for the contest. Be sure that students
understand that size of home or family affects the consumption of electricity. Thus
contest winners will have to be based on the percentage decrease in energy consumption
rather that the absolute decrease or the lowest amount of energy used. This is a hard
concept to get across, but arriving at it by discussion teaches important skills in
experiment design.

3. Prepare, with or without student help, four large wall charts listing all tiie students’
names. Label them “Daily Meter Readings - Initial Week,” “Daily Consumption in
Kilowatts,” “Percentage of Electricity Saved by Each Family.” Set up these tables
in accordance with the samples in figure 3 and 4.

. Ask the students to read and record the numbers on their electric meters every day at
the same hour for 6 consecutive days. Agree as a class on the day all will begin. Each
morning have the students record the numbers for the previous day on the wall chart
labeled “Daily Meter Readings-Initial Week.”

5. After the first week, spend one period calculating and graphing the recorded data.
Show or determine with the students how to subtract the previous day’s readings from
the nextday’s to ascertain the number of kilowatts their family used each day. Record
this information on the chart labeled “Daily Consumption in Kilowatts.” Then have
each student graph his or her family’s energy consumption pattern during 1 week,
using a line graph, or simple frequency polygon, as shown in the sample graph in
Figure 5. Ignoring the actual figures, do some of the grapas follow a similar pattern?
Can the students whose graph patterns are similar find similarities in the way their
families live and work?

6. Using the background given in this article and any supplementary sources, explain
why electrical energy conservation is important. Set aside time each day to discuss
ways students can decrease the amount of electricity their family uses. Students can
contact local electric companies or conservation organizations to get resource
materials about saving electricity. The school library may have books or pamphlets
on the subject. Keep alist of all the energy-saving suggestions. Students can be very
imaginative, and the number of ideas they bring in may surprise you. Some student
suggestions are listed in Table 1.

H

7. Once the students agree that they are practicing energy-saving conservation methods
to help reduce the amount of electricity used by their families, choose a date to begin
taking meter readings for 6 consecutive days. Have the students record the numbers
each day, calculate the kilowatts used, and enter this information into thechart labeled
“Daily Conservation After Conservation Education.”
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8. Using the original graph, or redesigning it if necessary, add a new line to each graph
to show the family’s new patiern of electricity use. If all has gone well, the graph
should look something like the sample graph show in Figure 6.

9. Have each student compare his or her own family’s weekly energy consumption
totals and then compute the peicentage decrease. To do this, divide the decrease in
kilowatts used by the original number of kilowatts used, to show what percentage the
decrease is of the original. Fill this all in on the chart labeled “Percentage of
Electricity Saved by Each Family”.

CLOSURE:

In recognition of the energy-conservation efforts of the studen's and their families,
reproduce a Certificate of Conservation (Figure 7) for each famiiy. Fill in the name
of the school or class presenting the certificate, the family name, and the percentage
of energy saved. Add official signatures. Special awards can be given to students
whose families show the greatest percentage decreases in electrical energy
consumption.

EVALUATION:

Have the students write in their journals about their experiences in learning about
reduction in electricity use.

1o
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Reading Electric Meters Activity Worksheet

NAME

Directions: Read each set of dials below, and write the correct reading in the blank space.

6.

Figure 1.
. _J

'Y
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Reading Electric Meters

The four dials are like watch faces lined in arow (note that every other dial moves
counter-clockwise). In the first illustration, the reading is 6,064 kilo-watt hours.

Write 6 Write O Write 6 Write 4

Notice that when the pointer has not quite reached a number, you should record
the number previous—the number “0” (zero) instead of the number “1” (one) on
the second dial, for example.

When the pointer on the particular dial you are recording seems to be directly on
a number, look at the dial to its right; if the pointer on the right side of the dial has
notyet passed “0", then write down the previous lower number on the dial you are
recording. The principle (which makes senseifyou think intermsotaccumulating
tens, hundreds, and thousands) is much easier illustrated than described. The
correct reading for the meter belowis: 5,459 kilo-watt hours. Your meter athome
may have five dials instead of four. If it does, then you should read and record
all five dials.

Write 4 Write 5 Write 9

\_

Figure 2.
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| Meter Reading Charts
N
Daily Meter Readings—Initial Weel
I Readings in Kilowatts
Name Sun Mon Tue Wed Thu Fri
i 1. Bill 9032 9036 9042 9049 9053 9059
2. Karen 6421 6429 6438 6444 6450 64,6
i
19. Susan 7284 7292 7299 7308 7318 7329
I Daily Consumption in Kilowatts
Name Mon Tue Wed Thu Fri Total
l 1. Bill 4 6 7 4 6 27
2. Karen 3 9 6 6 6 35
19. Susan 8 7 9 10 11 45
l Figure 3. Sample wall charts for first week of competition.
Consumption After Conservation Education
i Readings in Kilowatts
Name Mon Tue Wed Thu Fri Total
‘ 1. Bill 3 6 5 4 4 23
2. Karen 6 8 4 5 4 27
19. Susan 7 5 7 7 8 45
I Percentage of Electricity Saved by each Family
Name Total kw Total kw Decrease Percentage
I first week final week in kw saved
1. Bill 27 23 4 14.8
l 2. Karen 35 27 8 229
l 19. Susan 45 34 11 244
I Figure 4. Sample wall charts for final week of competition.
J
3 ™
[
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Sample Graphs

Bill's Graph of Electrical Consumption
8-
7=
6 |-
Electrical 5[
Use g =
kW -
(ow) SF
1}

] ! 1 1 1

M T W TH F

Days of Meter Readings

Figure 5. Sample graph showing pattern of energy consumption by one family.
Susan's Graph of Electrical Consumption

12 |-
-
10 =
9 |-
8 -
7
6 b
Electrical S[
Use ; ~
kw po
(w) SF
1 =

| ) 1 L

M T w TH F

Days of Meter Readings

= Before Conservation
=—— = After Conservation
Figure 6. Sample graph amended to compare patterns of energy consumption by one family
during the first and final weeks of project.
. y,

IR R e




ledwouuyg

layoeay,

suorje[njeIsuo))

A £q uorydwinsuod [eaLI}I9[o
1191} Paseardap AJIure) 9y} ‘Spoy3}etl UOH)BAISSU0) SUIUIBS] 19y

"UOIJBAIISU0) £319Ud 10] preme s1yj Jussaxd

:JO sJUIPNYS Y} ‘OWOY I18Y3 UT AJIDLI09[ SAISSUOD 03 A[Iure]

93 JO s310]J0 93 Jo uonIuS0odar u H

%
“LUvavasuoy Ho Syt

&

Y S Y

6 ¢ S20INOSIY [RINIBN pue Adioug




10 » Activities to Teach Mathematics in the Context of Environmental Studies
(
Heat Abscrpiion and Radiation
LEVEL: Grades 7-8
SUBJECT: Mathcmatics and Environmentas Education
REFERENCES: Walton, K. D. (1988). Examining functions in mathematics and science
using computer interfacing. School Science and Mathematics, 88(7),
604-609.

MATHEMATICS STANDARDS
Patterns and Functions

OBJECTIVES: The student will learn:

1. That different objects will absorb and radiate heat at different rates.

2. That the relationship between time exposed to the heat source and the temperature of the
object is a function.

3. That this relationship can be studicd via a graph.

AcTivIry:

BACKGROUND:
The concept of function is a difficult one for students to understand.
However, using laboratory activities can be helpful when students
investigate concrete problems, where a relationship exists and brings
about predictable variation.

Secondly, the availability of computer interfacing or thermistors that
register data gathered from the environment provides immediate
generation of a given relationship. The topic of heat absorption and
radiation has consequences in the study of energy conservation. Solar
heating of homes is an example that could be discussed. It can be
studied in the classroom using heat-sensitive probes interfaced with
a computer or by recording temperatures manually.

MATERIALS:
Computer or blackboard graph
2 heat-sensitive probes (thermistor)
Software to use the computer as a thermometer.
(e.g., science tool kit by Broderbund $54.00)
Black tab
Shiny tab
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PROCEDURES:

After discussing the importance of different rates of heat absorption and
radiation a laboratory is conducted. Two aluminum tabs of metal about 6
inches by 6 inches, one painted a flat black and the other shiny, are attached
to a piece of styrofoam. A slot is cut out in the styrofoam to allow for a
thermometer or thermistor to be inserted. (See Figure 1.) The thermistor is
hooked up to the computer or the thermometer is checked manually by the
students, so that the temperatures will be registered as a function of time. Two
160-watt bulbs are set up so that their light and heat are equally distributed to
the two tabs.

As the tabs heat up, the graphs on the computer are registered on the screen
or plotted by the students (see Figure 2). The differences in the rates of
increase can be seen in the graph. Students are asked to interpret the
differences in how the lines climb. The concept of rate can be introduced and
its connect to the steepness or “slope” of the line shown. This means that the
black tab is absorbing heat faster than the shiny tab.

A second experiment can also be performed. Move the light closer to the
shiny tab so that both tabs reach the same temperature. Then turn the lights
off and let the computer register the temperatures. Let the students again
interpret the graph.

Mathematics teachers will probably need to enlist the cooperation of the
science teacher to see if software like the Science Tool Kit is available and
exactly howitworks. If softwareisn’tavailable, long experiment thermometers
will be needed so temperatures can be registered by hand. Using students to
check time intervals, read the thermometers, graph the points, etc. may even
be an advantage.

CLOSURE:
1. Let the class register their conclusions about the two phenomena of
absorbing and radiating heat.

2. Discuss how these phenomena represent functions.
3. Discuss the consequences of these phenomenain energy conservation.

EVALUATION:

Have each student write his or her own interpretation of how this activity
represents a function and also how the concept of a faster rate of increase
translates to the graphic representation of the phenomena.
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Prospectors
LEVEL: Grades 6-8
SUBJECT: Mathematics and Environmental Education
REFERENCES: Wiebe, A. (Ed.). (1984). Down to earth solutions for mathematics and

science. Book 6. Fresno, CA: Aims Education Foundation. (ERIC
Document Reproduction Service No. ED 283705).

MATHEMATICS STANDARDS:
Measurement
Number and Number Relationships
Problem Solving

OBJECTIVES: The students will learn:

1. To measure appropriate quantities
2. To use ratio, proportion, and percent in meaningful ways.

3. To confront a practical problem and work cooperatively to solve it.

AcCTIVITY:

BACKGROUND:

Discuss some of the ideas involved in running a mining business with
the class. How much do they know about mines? Much of their
information may come from watching western movies like “King
Solomon’s Mine” or “Indiana Jones”. In some communities mines
are economically important. Make a list of ideas they have. Divide
students into 4 or 5 teams and have them conduct some library
research using encyclopedias, Reader’s Guide for Periodicals, and
mining books. The State Department of Natural Resources may also
have some materials if you are in a state that has either strip or shaft
mining. Students will be able to explore and locate material in
cooperation with you and the librarian. It will be interesting to see
how much thought they have put into this type of endeavor. The
question of determining how rich the soil is will almost certainly arise.
The natural consequence of this question is how many minerals can
be extracted from the ground. This activity, adapted frem Wiebe
(1984), gives students the opportunity to experience this problem on
a simple level and to look for possible solutions.

[
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MATERIALS:

Eye protection

Worksheets

Iron filings (available at machine shops) (“Iron Ore”)

Sawdust (available at lumber yards) (“Pulpwood”)

Small plastic bags

Paper cups

Sand

Scale

Magnets (“Magnetic Separator’)

Glass dishes

Balance & gram weights

Plaster of paris

Hammer (“Ore Crusher”)

Paper coffee filters (‘‘Sediment Filter System™)

Strainer

Small pan

Calculators

PROCEDURES:

The goal is to have students determine the compositions of asimulated
core of a m>untain made out of plaster of paris, iron fillings, sawdust,
and sand. It’s possible to let students create their own simulated cores
or the eacher may want to make different cores. Weigh the amounts
of sand, iron ore, and pulpwood in plastic bags. Mix in with the plaster
of paris, and add only enough water to make the plaster thick. Put the
mixture in a paper cup to dry. Students then have the task of deciding
how rich in minerals their prospective mountains are by extracting the
minerals from the core samples they have.

If you decide to let the students make the cores, make them the day
before your start to extract the minerals. Divide the students into
groups of 4 or 5. One student will be designated as the foreman and
the others as workers. The team wili create cores using paper cups as
a form. Each group will keep a record of the minerals in their
simulated core. Groups will then exchange cores with one another,
and their task will be as follows:

Day 1 & 2:
1. Take the simulated core sample of the mountain out of the cup.

2. Makea plan on how to extract the minerals and in whatorder. The
most successful operations use the following method:

a. Use the hammer to pulverize the material. (Students should cover the
material with a towel and use eye protection!!)

9 Y
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Use a magnet to extract the iron.
Place remaining material in water. Remove floating sawdust.
Pour through a filter, trapping the plaster of paris and sand.

Place the plaster and sand into a dish and add water. The sand will sink
with  some plaster. Pour off the floating plaster. Pour through another
filter. Add more water, stir, and pour off floating plaster. Continue until
all the plaster is floated off. Let the sand and sawdust dry before
measuring.

L

3. Extract the minerals from the samples.

4. Record your work and measure the mass of each material, and
record your total mine output . (See worksheet 3.)

DAY 3: The team must now evaluate their mine and its materials. Calculators will
be useful here.

1. Developyour percentagesofeach materi