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AMAZON MISSION INTRODUCTION

Deep in the heart of the tropical rain forests of Brazil and  
Venezuela lives a group of indigenous people known as the 
Yanomami (Yah-no-mah-mee). From the time they !rst inhabited 
the earth, the Yanomami lived in harmony with the environment, 
isolated from the rest of the world. "ey thrived in the lush rain 
forest, abundant with natural resources and wildlife—that is,  
until recently. In just the last few decades, outsiders have entered  
the Yanomami territory. "is contact now threatens their very 
existence, and the Yanomami need your help! Imagine that you are 
joining the community service team at your school on a mission to 
the Amazon rain forest. You will investigate, and hopefully solve, 
the problems of the Yanomami. "e future of the Yanomami people 
depends on you and your classmates! 

   INTRODUCING THE ENGINEERING DESIGN PROCESS (EDP)  

 
Design a medicine carrier that can safely transport malaria 
medicine while keeping it cool in a tropical climate.

 
Design a water-!ltration system to remove mercury from  
a river.

 
Design a virus intervention plan to contain the spread of  
the #u.
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STUDENT PAGE
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AMAZON MISSION INTRODUCTION (CONTINUED) 

 

YANOMAMI WAY OF LIFE
"e community service team has done some initial research on the Yanomami people. 
"ey’ve found that there are approximately 20,000 Yanomami people currently living in 
Amazonia. "e Yanomami live together in villages that may have as few as 40, and as many 
as 400, inhabitants. "ere are about 
250 independent villages in the 
Amazon rain forest. In each village, 
the Yanomami people live together 
in a single, circular structure called 
a shabono. Within the shabono, 
families cluster together around 
their handmade hammocks and 
hearth !res. With no walls separating 
the families, privacy is rare in a 
Yanomami village. "e center of 
the shabono consists of a large open 
space where the children play and 
the adults engage in celebrations.

"e Yanomami’s simple way of life o$ers a glimpse into the way all humankind lived nearly 
20,000 years ago. "eir days consist of hunting, gathering, !shing, gardening, and making 
necessary items, including hammocks, baskets, and bows and arrows. In contrast to the 
industrialized world’s digital age of music, television, and video, the Yanomami pass the time 
with storytelling and spiritual activities. 

THREATS TO YANOMAMI EXISTENCE 
In the 1960s, gold was discovered in the Yanomami territory. At that time, gold miners did 
not have the technology to e$ectively mine in a tropical rain forest. However, advancements 
in mining and travel technologies in the late 1900s eventually gave gold miners the means 
to enter and mine in Amazonia. With no government regulations to stop outsiders from 
entering the Yanomami land, gold-mining activity in the Amazon rain forest grew quickly. 
Miners in Amazonia had little concern for the Yanomami villagers or their land while on 
their search for gold. "ey cut down trees to make way for mining pits, polluted the water 
and air with chemicals, and scared o$ game with loud drilling. "ey introduced life-
threatening diseases to the Yanomami, and even shot and killed some of the Yanomami 
villagers who got in their way. 

Indeed, if life for the Yanomami continues in this way, it is estimated that the Yanomami 
people will become extinct in the next decade. You and your community service team must 
do what you can to save them! 

Name
STUDENT PAGE

shabono
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Design 
Challenge ! 

Malaria Meltdown!

INTRODUCTION

One of the Yanomami villages has already contacted the community 
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1. DEFINE THE PROBLEM: MALARIA MELTDOWN!

In order to get the medicine to the village, you and your classmates will !rst #y to Manaus, 
Brazil. From there, you will take a helicopter to a clearing that is approximately 13 km from 
the Yanomami village. "e medicine will remain safe during the #ights, stored in a large 
temperature-controlled refrigerator. However, once you’ve reached the helicopter landing, 
you must carry the medicine the rest of the way to the village by foot. "e hike to the village 
will take 2 hours. "e Amazon rain forest has an average temperature of 37˚C this time of 
year. In the heat of the rain forest, medical o%cials think that their current medicine carrier 
will not be able to keep the medicine below 30˚C for very long. "ey fear the medicine will 
spoil before it reaches the village. "e hospital needs your engineering team’s help to design a 
new medicine carrier that can keep the medicine between 15˚C and 30˚C for the entire hike!

E NG I N E E R I NG CR ITE R IA

 

 

        
              

Your model should be as low in cost as 
possible.

You will place an egg inside of the carrier, and 

meter. Both the egg and the carrier must remain 
intact.

ENGINEERING CONSTRAINTS

You are limited to the following materials for your carrier design:

  corrugated cardboard

  foam board

  bubble wrap

  aluminum foil
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R E S EARCH

2. RESEARCH THE PROBLEM: MALARIA MELTDOWN! 
RESEARCH PHASE 1: ANALYZE THE CURRENT MEDICINE CARRIER

A team of engineers has already done some initial testing on the current medicine carrier. 
"e team cooled the medicine to the minimum temperature of 15°C and then placed it 
inside the carrier. "e carrier was then placed in a 37°C laboratory room. "e team checked 
the temperature of the medicine every 10 minutes for 2 hours. "e results of their test are 
provided in Table 1.1 and Graph 1.1 below.

Table 1.1: Temperature of Medicine Over Time in Current Container  

(in 37ºC Lab Room)

Graph 1.1: Temperature of Medicine Over Time in Current Container  

(in 37ºC Lab Room)

TI M E 

(M I N)

0 20 30 40 50 70
(2 hr)

TE M P 

(˚C)

20.2 24.2 27.2 32.5 33.5 34.3 35.3
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Use Table 1.1 and Graph 1.1 to answer the questions below and on the next page.

 1. Based on the graph, describe how the temperature is changing as time goes on.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 2.  Using a ruler, draw a straight line that goes through the data points at 0 and 10 
minutes.

              
   What does this slope tell you about what is happening to the medicine’s temperature 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 3.  Using a ruler, draw a straight line that goes through the data points at 110 and  
120 minutes.

              
   What does this slope tell you about what is happening to the medicine’s temperature 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 4.  Based on the graph and your answers to questions 2 and 3, describe how the rate of 
change in the temperature changes over time.

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
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2. RESEARCH THE PROBLEM: MALARIA MELTDOWN!  
RESEARCH PHASE 1: ANALYZE THE CURRENT MEDICINE CARRIER  

(CONTINUED)



© Museum of Science (Boston), Wong, Brizuela  Amazon Mission  

2
1 2

3
456

7
8

R E S EARCH

 5.    If the team of engineers left the medicine in the carrier in the 37˚C laboratory room 
for an entire day (24 hours), what do you think the medicine’s temperature would be 
at the end of the day               °C

  Explain your reasoning.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 6.  "e temperature of the medicine must not drop below 15°C and must not rise above 
30°C. Using the variable T to represent temperature, write these constraints in the 
form of a compound inequality on the line below.

  __________________________________________________________________

    Using a colored pencil, graph this inequality directly on Graph 1.1, and shade the 
region that represents all acceptable temperatures for the medicine.

 7.  Compare the graph of the current medicine carrier to the shaded region of acceptable 

your answer.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 8.  Imagine a better medicine carrier that could keep the medicine between 15°C and 
30°C for the entire 2-hour period. What might the graph of the temperature versus 

Sketch one possible graph for this better medicine 
carrier directly on Graph 1.1, and label it “Better Carrier.” "ere is more than one 
correct answer.

ideas in detail.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

Name
STUDENT PAGE
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2. RESEARCH THE PROBLEM: MALARIA MELTDOWN!
RESEARCH PHASE 2: INVESTIGATING DIFFERENT MATERIALS

Now that you have completed some research on the old design, you are ready to investigate 
some new materials for your design. You will use your body temperature to simulate the 
37°C tropical climate of the Amazon.

Student jobs: Assign each member of your group to one of the four jobs listed below.

Heater: _______________ Timer: _______________
Cooler: _______________ Recorder: _______________
 
STEP 1:  COOLER—Place the uncovered thermometer stem in ice. Cool thermometer to  

10°C or colder.
STEP 2:  HEATER—For the “bare hands” trial, place the thermometer stem between your 

palms. For trials with materials, place one layer of material on each palm and then 
place the thermometer stem between the pieces of material. Make sure that the 
materials completely cover the thermometer stem, including the tip. Also, do not 
fold the materials. Press palms together. When the thermometer reads 15°C, say 
“Start timing!” Keep your palms pressed !rmly together for 1 full minute.

STEP 3:  TIMER—When you hear the Heater say “Start timing!” immediately click “start” on 
your stopwatch. Shout “Time!” at every 10-second interval (when the watch reads 
10, 20, 30, 40, 50, and 60 seconds).

STEP 4:  HEATER—Watch the thermometer. Each time the Timer shouts “Time!” read the 
temperature aloud. "e Recorder should record the values that the Heater reports 
in Table 1.2 below.

STEP 5: Repeat steps 1–4 with a di$erent material.

Table 1.2: Temperature of Different Materials Over Time

MATERIAL
TEMPERATURE (ºC) ON THERMOMETER

0 sec 20 sec 30 sec 40 sec 50 sec

º

2.  corrugated 
cardboard

º

3. foam board º

4. bubble wrap º

5. aluminum foil º
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2. RESEARCH THE PROBLEM: MALARIA MELTDOWN!
RESEARCH PHASE 2: INVESTIGATING DIFFERENT MATERIALS 

 1.    Graph your data from Table 1.2 on the grid below. Remember to label the axes, color 
in the key, and give the graph a title. Use the rubric provided by your teacher to assess 
your work. "en use your graph to answer the questions that follow.

KEY

Name
STUDENT PAGE
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Name
STUDENT PAGE

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
 

_________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
 

Explain.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
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2. RESEARCH THE PROBLEM: MALARIA MELTDOWN!
RESEARCH PHASE 3: COMBINING DIFFERENT MATERIALS

Now that you have investigated how well individual materials keep out the heat, you will 
take a look at how di$erent materials work in permutation. You will test         
and             .

 1.    Come up with four di$erent ways that you could combine these two materials. 
Each permutation can have anywhere from 2 to 5 total layers of material. For each 
permutation, identify the innermost and outermost layers.

Permutation 1 Permutation 2 Permutation 3 Permutation 4

I N N E R MOST LAYE R

 2.    Of the permutations you identi!ed above, which do you think will be the best 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
 
 3.    Using the same steps that you used to conduct the experiment in Research Phase 2, 

test all four permutations you identi!ed above. You will need two sets of materials for 
each permutation to make a “sandwich.” Record your results in the table below.

Table 1.3: Temperature versus Time for Different Permutations of Materials

Material 
Permutations

Temperature (ºC) on Thermometer

0 sec 20 sec 30 sec 40 sec 50 sec

2.

3.

4.

2
1 2

3
456

7
8

R E S EARCH

Name
STUDENT PAGE



© Museum of Science (Boston), Wong, Brizuela  Amazon Mission  

 4.    You will be presenting your results to the class. Decide as a group how to best display 
the results of your experiment. "en use the grid below to display your data. Use the 
rubric provided by your teacher to assess your work.

 5.    Based on the results of your experiment, what advice would you give to your 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
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3.  BRAINSTORM POSSIBLE SOLUTIONS: MALARIA 
MELTDOWN!

You’ve done some great research and are ready to think about some possible medicine-carrier 
designs. As you brainstorm possible solutions, keep these design criteria and constraints in 
mind.

E NG I N E E R I NG CR ITE R IA

GOOD I NSU LATOR

LOW COST 

R UGG E D AN D PROTECTIVE

Your model should be as low in cost as 
possible.

You will place an egg inside of the carrier, 
and you will drop the carrier from a height of 

 egg and the carrier must 
remain intact.

MATE R IAL COST FOR 1 SQUAR E M ETE R (m2)

corrugated cardboard

foam board $2.25

bubble wrap

aluminum foil $0.50
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B RAI N STOR M
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E NG I N E E R I NG CON STRAI NTS

(m2

Table 1.4: Cost per Square Meter (m2) of Materials for Medicine Carrier
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INDIVIDUAL DESIGN

Working on your own, use the results of your research and the cost information provided in 
Table 1.4 to imagine one possible medicine-carrier design. Sketch your idea in the space below. 
Label all materials and the dimensions (length, width, and height) of your carrier.  
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B RAI N STOR M

Name
STUDENT PAGE



Amazon Mission  © Museum of Science (Boston), Wong, Brizuela

4. CHOOSE THE BEST SOLUTION: MALARIA MELTDOWN!

TEAM DESIGN

 1.    Have each member of your team share his or her ideas with the group. For each idea, 
think about the following:

 2.    As a group, decide on one “best” solution. Draw a three-dimensional sketch of 
the medicine-carrier design in the space below. "en label the materials and the 
dimensions of the carrier (length, width, height, and so forth). Draw a cross section 
of the carrier to show the order of materials you are layering. Use the rubric provided 
by your teacher to check the quality and completeness of your drawing. Practice using 
the rubric on the sample drawings provided by your teacher.

4
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 3.    Look at the design you drew on page 58. Imagine what this carrier would look like if 
it were completely opened up and unfolded onto a single, #at surface. "is is called 
the net of your three-dimensional design. Draw this net as best you can in the space 
below. Label all side lengths of your net. Use the rubric provided by your teacher to 
check the quality and completeness of your drawing. Practice using the rubric on the 
sample drawings provided by your teacher.

  EXAMPLE

4
1 2

3
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7
8

CHOOS E

cube

net of a cube
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Amazon Mission  © Museum of Science (Boston), Wong, Brizuela

 4.    Using the net you drew in problem 3, calculate the approximate surface area of your 
medicine-carrier design. "is surface area will help you !nd the approximate cost of 
each layer of material in your carrier. 

 
S HOW YOU R WOR K

 5.    Using the table below, calculate the cost of each material and the total cost of your 
design.  

Table 1.5: Calculating Cost

MATE R IAL N U M B E R 
OF 

LAYE RS 
N E E DE D

AR EA OF 
EACH 
LAYE R 
(YOU R 

ANSWER TO 
PROBLEM 4)

TOTAL 
AR EA 

FOR ALL 
LAYE RS 
OF TH I S 

MATE R IAL 
(m2)

COST PE R 
SQUAR E 
M ETE R 

(m2)

TOTAL 
COST 

FOR EACH 
MATE R IAL 

($)

corrugated 
cardboard

foam board $2.25

bubble wrap

aluminum foil $0.50

        Total cost:     
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5. BUILD A PROTOTYPE/MODEL: MALARIA MELTDOWN!

Following your design from Step 4, gather all necessary materials and construct a model of 
your medicine carrier. As you build your model, draw or use words to describe any changes 
to your original design in the space below. Use the rubric provided by your teacher to assess 
your work.
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6. TEST YOUR SOLUTION: MALARIA MELTDOWN!

You may use the rubric provided by your teacher to assess your work on the next few pages.

INSULATOR TEST
Student jobs: Assign each member of your team to one of the four jobs listed below.

Heater: _______________ Timer: _______________
Cooler: _______________ Recorder: _______________

STEP 1:   COOLER—Place uncovered thermometer stem in ice. Cool thermometer to 10°C  
or colder.

STEP 2:    HEATER—Get extra pieces of the materials you used for your design. Layer the 
materials as you did when you constructed your carrier. Place one stack of materials 
in each palm, and then place the thermometer stem between the stacks. Make sure 
that the materials cover the entire thermometer stem, including the tip. Press palms 
together. When the thermometer reads 15°C, say “Start timing!” Keep your palms 
pressed !rmly together for 1 full minute.

STEP 3:   TIMER—When you hear the Heater say “Start timing!” immediately click “start” on 
your stopwatch. Shout “Time!” after exactly 1 minute (60 seconds).

STEP 4:    HEATER—Watch the thermometer. When the Timer shouts “Time!” read the 
temperature aloud. 

STEP 5:   RECORDER—Record the temperature after 1 minute:  _____________ °C
 

 yes   no

RUGGED/PROTECTIVE TEST
Place a raw egg in a sandwich bag inside your carrier. Seal the bag shut. Measure a height of  
1 meter from the ground, and drop your medicine carrier from this height.

 yes   no
 yes   no

LOW-COST TEST
In order to keep the medicine at an acceptable temperature for 2 hours in the 37°C Amazon 
rain forest, the actual carrier would have to be 11 times thicker than your design that works 
for 1 minute. "is means you will need 11 times more materials for the actual carrier than 

      
Show your work below. Compare this cost to other teams’ solutions.
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7. COMMUNICATE YOUR SOLUTION: MALARIA MELTDOWN!

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 4.    If you could use any materials on Earth, what materials would you use to make your  

  __________________________________________________________________

  Explain why you would choose these materials.  _____________________________
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

Be prepared to present your answers to questions 1–5 to the class.
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8. REDESIGN AS NEEDED: MALARIA MELTDOWN!

 1.    Based on the tests of your medicine-carrier design, what changes could you make to 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 
  Explain how these changes would improve your design.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 
 2.  Identify one thing that you learned from another group’s medicine-carrier design that 

you can use to improve your design.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 
  Explain how this will improve your design.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
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TEAM EVALUATION: MALARIA MELTDOWN!

teamwork experience by completing this evaluation and sharing your thoughts with your 
team. Celebrate your successes and discuss how you can improve your teamwork during the 
next design challenge.

RATE YOUR TEAMWORK. excellent, 0 is 
very poor. Explain how you came up with that rating.

LIST THINGS THAT WORKED WELL. Example: We got to our tasks right away and stayed 
on track.

LIST THINGS THAT DID NOT WORK WELL. Example: We argued a lot and did not come to 
a decision that everyone could agree on.

HOW CAN YOU IMPROVE TEAMWORK? Make the action steps concrete. Example: We 
need to learn how to make decisions better. "erefore, I will listen and respond without 
raising my voice. 

Name
STUDENT PAGE
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Design 
Challenge P 

Mercury Rising!
INTRODUCTION
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1. DEFINE THE PROBLEM: MERCURY RISING!

"e Yanomami people presented their argument to the local miners. Reluctantly, the miners 
agreed to use a portion of their pro!ts to fund a water-!ltration system that will !lter out at 
least 75% of the mercury in the freshwater near the mining operation. However, they will 
not provide any money for the !ltration system until they receive a design plan that meets 
some requirements.

Your task is to design a small-scale water-!ltration system that can be scaled up to an actual 
system. Your smaller model only has to !lter 250 mL of water. For the actual system, the 
miners will hire contractors to build a system that is several thousand times larger.

E NG I N E E R I NG CR ITE R IA

 LOW COST  
                                             

 F I LTE R I NG RATE                                   

 F I LTE R I NG AB I LITY        
               

Your filter design should be as low in cost as 
possible.

Your design must filter at least 540 liters of water 
per day.

enough to ensure that 75% of the mercury is 
removed).

E NG I N E E R I NG CON STRAI NTS

You may use any or all of the following materials to design and build your filter:

  plastic bag

  plastic stirrers

  plastic straws

  small and large cups

  tape
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2. RESEARCH THE PROBLEM: MERCURY RISING!
RESEARCH PHASE 1: MINIMIZING COST

Scientists have discovered a material that absorbs mercury. "is material has been coated over 
the surface of di$erent sized spheres. "ese mercury-absorbing spheres are called Mercatrons. 
"e costs per package of the di$erent sized Mercatrons are listed in the table below.

Table 2.1: Cost of Mercatrons 

M E RCATRON  
DIAM ETE R (CM)

COST PE R PACKAG E 
OF 10 M E RCATRON S

0.4

$0.30

2.0 $2.40

2.4

"e miners have agreed to pay for the removal of 75% of the mercury in a small region of the 
Amazon River near the mining operations. For your scaled-down model, scientists tell you 
that the contaminated water must have contact with a minimum of 400 square centimeters 
(cm2) of the surface of the Mercatron before exiting the !lter in order for at least 75% of the 
mercury to be dissolved.

 1.    Make a prediction about which size of Mercatron will give the miners the lowest cost 
for the !ltration system:    

  Explain your prediction.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
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 2.    Perform the necessary calculations to complete the table below. Show your work 
and round your answers to the nearest hundredth. To !nd the surface area of each 
Mercatron size, use the formula:

2

(3.14 is an approximation of ! )

Table 2.2: Total Cost for Different Sized Mercatrons

Name
STUDENT PAGE

0.4 2.0 2.4

Surface area of Mercatron (cm2)

Total number of Mercatrons needed 
for a total surface area of 400 cm2

Total number of packages needed

$0.30 $2.40

Total cost

WOR KS PACE

           
Compare this answer to your prediction in problem 1.
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2. RESEARCH THE PROBLEM: MERCURY RISING!
RESEARCH PHASE 2: MINIMUM AND MAXIMUM FILTRATION RATES

You will test the model of your !lter design with 250 mL of water. "erefore, it is important 
to !gure out what is an acceptable amount of time to !lter 250 mL, based on the engineering 
criteria.

 1.   Minimum rate: Your !lter must !lter at least 540 liters of water per day. Convert this 
#ow rate into seconds per 250 mL.  

 2.    Maximum rate: "e water must #ow at a rate of less than 1 liter per minute. Convert 
this #ow rate into seconds per 250 mL.

 3.    Based on the #ow rates you found in problems 1 and 2, write a compound inequality 
to represent the range of acceptable numbers of seconds to !lter exactly 250 mL  
of water.

S HOW YOU R WOR K

S HOW YOU R WOR K
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2. RESEARCH THE PROBLEM: MERCURY RISING!
RESEARCH PHASE 3: INVESTIGATING FLOW RATE

Now that you have !gured out the range of acceptable #ow rates, you can try to !gure out 
what type of !lter will give you an acceptable #ow rate. You will investigate how the size of 
the !lter’s outlet relates to #ow rate.

Student jobs: Assign each member of your group to one of the four jobs listed below.

Heater: _______________ Timer: _______________
Pourer: _______________ Measurer: _______________

STEP 1:  MEASURER–Get a cup, and poke a hole in the center of the bottom of the cup 
using one of the four instruments listed in Table 2.3. "en, using a ruler, measure 
the diameter of the hole you created in millimeters and record it in Table 2.3.

STEP 2:  HOLDER–Hold the cup over the measuring cup. "e cup’s hole should be facing 
directly downward into the measuring cup. Cover the hole with your !nger.

STEP 3:  POURER–Start pouring water into the cup until the cup is almost full. When the 
Holder releases his or her !nger and water is coming out from the hole, say, “Start 
timing!” Keep pouring water into the cup to keep the water at the same level during 
the entire trial. 

STEP 4:  TIMER–When you hear the Pourer shout, “Start timing!” start the timer. 

STEP 5:  MEASURER–Watch the measuring cup. If the water is dripping out at a very slow 
rate, when the water level reaches 50 mL, shout, “Stop timing!” If the water is 
coming out at a fast rate, when the water level reaches exactly 250 mL, shout, “Stop 
timing!” 

STEP 6:  TIMER–When you hear the Measurer shout, “Stop Timing!” stop the timer. If the 
Measurer stopped the time when the water level reached 50 mL, multiply the time 
(in seconds) by 5 and record the time value in Table 2.3. If the Measurer stopped 
the time when the water level reached 250 mL, record the time (in seconds) in  
Table 2.3.

STEP 7: Repeat steps 1–6 with a new hole-poking instrument from Table 2.3.
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Table 2.3: Flow Rates for Different Size Outlet Holes

Outlet hole was made by Diameter of outlet  
hole (mm)

Time for 250 mL to flow 
through cup (seconds)

pin

small nail

large nail

chopstick
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2. RESEARCH THE PROBLEM: MERCURY RISING!
RESEARCH PHASE 3: INVESTIGATING FLOW RATE 

 1.    Graph your data from Table 2.3 on the grid below to show the relationship between 
the diameter of the outlet hole and the time it takes for 250 mL of water to #ow 
through the cup. Remember to label the axes and give the graph a title. Use the rubric 
provided by your teacher to assess your work. "en use your graph to answer the 
questions that follow.

 2.    Describe the relationship between the diameter of the outlet hole and the time it takes 
for 250 mL of water to #ow through the cup.

  __________________________________________________________________

  __________________________________________________________________

   __________________________________________________________________
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 4.    Based on your graph, what size diameter would create a #ow rate that is exactly in the 

  __________________________________________________________________

 5.   What factors, other than outlet size, might a$ect the #ow rate of the water through the 

  __________________________________________________________________

   __________________________________________________________________
   __________________________________________________________________
   __________________________________________________________________
 
 6.    Consider the factors you listed in question 5. Put a star next to the factor you 

would like to test. As a group, create an experiment you could do to test this factor. 
"en, describe, in step-by-step detail, how you will go about testing this factor (use 
additional paper if needed).

  __________________________________________________________________

   __________________________________________________________________
   __________________________________________________________________
 
 7.     After you have received approval from your teacher, conduct the experiment you 

designed above. Draw a table in the grid below, give it the appropriate labels, and 
record the results of your experiment in the table.

6
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 8.    You will be presenting the results of your experiment to the class. Decide as a group 
how to best display your results. "en use the grid below to display your data. 
Remember to label the axes and give the graph a title. Use the rubric for graphs to 
assess your work.

 9.    Based on the results of your experiment, what advice would you give to your 

  __________________________________________________________________

   __________________________________________________________________

   __________________________________________________________________
 
Use the rubric for experiment design provided by your teacher to assess your work for 
problems 6–9.
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3. BRAINSTORM POSSIBLE SOLUTIONS: MERCURY RISING!

You’ve done some great research and are ready to think about some possible water-!lter 
designs. As you brainstorm possible solutions, keep the design criteria and constraints in mind.

E NG I N E E R I NG CR ITE R IA

 LOW COST                                                               

 F I LTE R I NG RATE                                    

 F I LTE R I NG AB I LITY        
                     

Your filter design should be as low in cost as 
possible.

Your design must filter at least 540 liters of water 
per day.

water per 
enough to ensure that 75% of the mercury is 
removed).

E NG I N E E R I NG CON STRAI NTS

You may use any or all of the following materials to design and build your filter:

  plastic bag

  plastic stirrers

  plastic straws

  small and large cups

  tape

Table 2.1: Cost of Mercatrons

M E RCATRON DIAM ETE R (CM) COST PE R PACKAG E OF 10 M E RCATRON S

0.4

$0.30

2.0 $2.40

2.4
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INDIVIDUAL DESIGN

On your own, think about what your !lter might look like and how it might work. What 

 
draw your ideas in the space below. Label the inlet, the outlet, and the Mercatrons in  
your drawing.
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4. CHOOSE THE BEST SOLUTION: MERCURY RISING!

TEAM DESIGN

Discuss your ideas as a team, and then decide upon one “best” solution. Draw the water !lter 
design in the space below. "en label the materials to be used and the functions of various parts 
of the design. Use the rubric provided by your teacher to check the quality and completeness 
of your drawing.
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5. BUILD A PROTOTYPE/MODEL: MERCURY RISING! 

Following the design you chose in Step 4, gather all necessary materials and construct a 
model of your water !lter. As you build your model, draw or use words to describe any 
changes to your original design. Use the rubric provided by your teacher to assess your work.
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6. TEST YOUR SOLUTION: MERCURY RISING!

You may use the rubric provided by your teacher to assess your work on the next few pages.

FLOW-RATE TEST
Student jobs: Assign each member of your group to one of the four jobs listed below.

Heater: _______________ Timer: _______________
Pourer: _______________ Measurer: _______________
  
STEP 1:  HOLDER—Place the measuring cup inside of the water basin. To begin, hold the 

water !lter so that the opening where the water exits the !lter is directed into the 
basin, but NOT into the measuring cup.  

STEP 2:  POURER—Pour water at a steady rate into the !lter. Continue this for the  
entire test.

STEP 3:  HOLDER—Watch the water exit your !lter. Once the water seems to be #owing 
out of the !lter at a steady rate, move the !lter so that the water #owing out goes 
directly into the measuring cup and say, “Start timing!”

STEP 4: TIMER—When you hear the Holder shout, “Start timing!” start the timer. 

STEP 5:  MEASURER—Watch the measuring cup. When the water level reaches exactly 250 
mL, shout, “Stop timing!” 

STEP 6: TIMER—When you hear the Measurer shout, “Stop timing!” stop the timer.  

 yes  no

 yes   no

  yes  no
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7. COMMUNICATE YOUR SOLUTION: MERCURY RISING!

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
 
  Be prepared to present your answers to questions 1–4 to the class.
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8. REDESIGN AS NEEDED: MERCURY RISING!

 1.  Based on the test of your water !lter-design, what changes could you make to  

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

   __________________________________________________________________
 
  Explain how these changes would improve your !lter design.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

   __________________________________________________________________
 
 2.  Identify one thing that you learned from another group’s water-!lter design that you 

could use to improve your !lter design.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

   __________________________________________________________________
 
  Explain how this would improve your !lter design.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

   __________________________________________________________________
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TEAM EVALUATION: MERCURY RISING!

teamwork experience by completing this evaluation and sharing your thoughts with your 
team. Celebrate your successes and discuss how you can improve your teamwork during the 
next design challenge.

RATE YOUR TEAMWORK. 
very poor. Explain how you came up with that rating. Was it the same, better, or worse than 

LIST THINGS THAT WORKED WELL. Example: We got to our tasks right away and stayed 
on track.

LIST THINGS THAT DID NOT WORK WELL. Example: We argued a lot and did not come to 
a decision that everyone could agree on.

HOW CAN YOU IMPROVE TEAMWORK? Make the action steps concrete. Example: We 
need to learn how to make decisions better. "erefore, I will listen and respond without 
raising my voice.
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1. DEFINE THE PROBLEM: OUTBREAK!

"e Yanomami people need you to design a plan to protect them from a new strain of the #u 
virus that has been introduced to their village. Your plan needs to contain the virus for  
30 days, but it also needs to be as low in cost as possible since the Yanomami people have 
little access to money.

1
1 2

3
456

7
8

DE FI N E

E NG I N E E R I NG CR ITE R IA

 VI R US CONTAI N E D                                                  

 LOW COST                                        

 H IG H CHANCE OF SUCCESS  
                 

    

The percent of villagers infected does not go above 
25% for 30 days.

The plan is as low in cost as possible. You have a 

cost plan that works.

at least four out of five trials.

E NG I N E E R I NG CON STRAI NTS

   There are a total of 40 people in the Yanomami village that you will be helping. All of the 

catching the virus if they come into contact with a sick person.

  You may include any or all of the following interventions in your plan:

I NTE RVE NTION E FFECT OF I NTE RVE NTION COST OF 
I NTE RVE NTION

doctor

reduces chance of getting virus by 50% $750 for a village supply

antiviral hand gel reduces chance of getting virus to 25%

vaccinations reduces starting chance of getting virus 
to 4%
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2. RESEARCH THE PROBLEM: OUTBREAK!
RESEARCH PHASE 1: HOW DOES A VIRUS SPREAD?

 1.    Imagine that one person in the classroom has the virus. Every time interval (“day”), 
the infected person can spread the virus to one other person. Anyone that becomes 
infected with the virus can then spread the virus to one new person every time 

Explain your prediction.
  __________________________________________________________________

  __________________________________________________________________

 2.    You will conduct an experiment as a class. Record the results of the experiment in  
Table 3.1 below.

Table 3.1: How Virus Spreads Through the Classroom

TI M E

(DAYS)

N U M B E R OF 

S ICK PEOPLE

 3.  Describe any patterns that you notice about the data. Try to !nd more than  
one pattern.

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 4. Represent the pattern(s) you found using pictures, symbols, or variables.

 5.    How man

  __________________________________________________________________

  __________________________________________________________________
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2. RESEARCH THE PROBLEM: OUTBREAK!
RESEARCH PHASE 2: THERE’S A DOCTOR IN THE HOUSE

 1.    Imagine the same situation as in Research Phase 1, but now there is a doctor who can 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 2.    You will conduct an experiment as a class. Record the results of the experiment in  
Table 3.2 below.

Table 3.2: How Virus Spreads Through the Classroom When There Is a Doctor

TI M E

(DAYS)

N U M B E R OF 

S ICK PEOPLE

Look for patterns.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 4.   Represent the pattern(s) you found using pictures, symbols, or variables.

___________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

2
1 2

3
456

7
8

R E S EARCH

Name
STUDENT PAGE



Amazon Mission  © Museum of Science (Boston), Wong, Brizuela

2. RESEARCH THE PROBLEM: OUTBREAK!
RESEARCH PHASE 3: EVERYONE HAS AN AIR-FILTRATION MASK

 1.    Imagine, once again, that the virus is spreading in the same way as in Research Phase 
1. You no longer have a doctor. Now, each person in the classroom has an air-!ltration 
mask. When a person is wearing the mask, he or she has a 50% chance of becoming sick 
when coming into contact with an infected person. What do you predict will happen 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
 
 2.    You will conduct an experiment as a class. Please record the results of the experiment 

in Table 3.3 below.

Table 3.3: How Virus Spreads Through the Classroom When Everyone Wears an Air Mask

TI M E

(DAYS)

N U M B E R OF 

S ICK PEOPLE

for patterns.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
 
 4.    Compare your results in Table 3.2 and Table 3.3. Which was more e$ective in slowing 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
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2. RESEARCH THE PROBLEM: OUTBREAK!
RESEARCH PHASE 4: GRAPHING THE DATA
Use the grid below to plot the results of your simulations from research phases 1 to 3. Use a 
di$erent color to plot data from each phase. Label the axes and give the graph a title. Use the 
rubric provided by your teacher to assess your work.

!
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R E S EARCH

KEY
 = no intervention
 =  1 doctor
 =  air masks
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2. RESEARCH THE PROBLEM: OUTBREAK!
RESEARCH PHASE 5: COMBINING INTERVENTIONS

I NTE RVE NTION E FFECT OF I NTE RVE NTION COST OF I NTE RVE NTION

doctor

reduces chance of getting virus by 50% $750 for a village supply

antiviral hand gel reduces chance of getting virus to 25%

vaccinations reduces starting chance of getting virus 
to 4%

"e table above shows the e$ects of each intervention used alone. What would be the e$ects 

answers to the nearest tenth of a percent. "en, write the percentage as a decimal number 
between 0 and 1.

I NTE RVE NTION S
CHANCE OF A H EALTHY PE RSON G ETTI NG 
S ICK WITH TH E S E I NTE RVE NTION S

%

3. antiviral hand gel and vaccination

4.  air  mask, antiviral hand gel, 
and vaccination
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2. RESEARCH THE PROBLEM: OUTBREAK!
RESEARCH PHASE 6: DOCTORS ONLY!

In this research phase, you will use a computer model to simulate the spread of the virus and 
!nd the lowest-cost plan that still successfully meets the virus-containment criterion (the 
number of sick villagers must not go above 25% of the village in 30 days). In this scenario, 
you may only use doctors from the list of interventions. "is means that the infection rate  
is 100%! 

 1.  First, make a prediction: How many doctors do you think you will need to successfully 

  __________________________________________________________________

  __________________________________________________________________

 2.    Start by testing your prediction. "en adjust your estimate up or down depending on 
the test results. Test each plan several times (up to !ve times). Put a tally mark in the 
appropriate column as you test the same plan. "en circle YES if the plan works at 
least four out of !ve times.

NUMBER OF 

DOCTORS
COST OF PLAN

TR IALS THAT 

WOR K

TR IALS THAT 

DI DN’T WOR K
S UCCE SS FU L PLAN?

YES         NO

YES         NO

YES         NO

YES         NO

  __________________________________________________________________

  __________________________________________________________________

 5.   Note how expensive it is to implement a successful plan that only uses doctors. What 
can you learn from your observations of how the #u spread in this scenario to help 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
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3. BRAINSTORM POSSIBLE SOLUTIONS: OUTBREAK!

You are now ready to design a plan to contain a virus spreading through the village of  
40 people. Remember to keep these design requirements in mind!

E NG I N E E R I NG CON STRAI NTS

E R TH E I NTE RVE NTION S 
THAT 

I NTE RVE NTION E FFECT OF I NTE RVE NTION COST OF 
I NTE RVE NTION

doctor

vaccinations reduces starting chance of getting virus 
to 4%

antiviral hand gel reduces chance of getting virus to 25%

reduces chance of getting virus by 50% $750 for a village supply

E NG I N E E R I NG CR ITE R IA

 
 V I R US CONTAI N E D                                                  
  

 LOW COST                                        

 H IG H CHANCE OF SUCCESS  
                 

    

The percent of villagers infected does not go above 
25% for 30 days.

The plan is as low in cost as possible. You have a 

cost plan that works.

least four out of five trials.
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INDIVIDUAL DESIGN 

 1.    On your own, come up with one possible solution. Record the interventions  
you chose.

 yes  no
 yes    no

       ________________________________________________________________
       ________________________________________________________________

       ________________________________________________________________
       ________________________________________________________________

 2.  Each member of your team should now describe his or her idea to the group. As you  
discuss your ideas, !ll in the chart below.

 

TEAM M E M B E R 
NAM E

COST OF 
SOLUTION

B E N E FITS OF 
SOLUTION

DRAWBACKS OF 
SOLUTION
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4. CHOOSE THE BEST SOLUTION: OUTBREAK!

TEAM DESIGN

 1.    Consider the chart you !lled out on page 131. As a group, choose the “best” solution. 
Record the interventions you chose.

 yes  no
 yes    no

 2.    For your solution, what is the chance that healthy villagers will get sick if they come 

  __________________________________________________________________

 3.  If you are giving out vaccinations to some but not all of the villagers, how will you 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 
your reasoning.

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
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5. BUILD A PROTOTYPE/MODEL: OUTBREAK!

You do not “build” anything in this design step because you will use a computer simulation 
model to test your plan. In this model, each villager and any doctors move randomly on 
a roughly circular background that is 16 units in diameter. When a healthy villager and a 
sick villager are in adjacent squares, the healthy villager has a percent chance of getting sick 
according to your intervention plan. Doctors can successfully treat one sick villager in one 
of the adjacent squares per day. Computer models use the speed of computers to easily and 
quickly execute complex rules. "ey also allow users to manipulate variables in the model to 
test what happens in di$erent scenarios.
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6. TEST YOUR SOLUTION: OUTBREAK!

You may use the rubric provided by your teacher to assess your work on the next few pages.

ORIGINAL PLAN

number of doctors:                               antiviral hand gel:     yes    no
number of vaccinations:                         yes    no

TR IAL N U M B E R

Number of sick 
people at the 
end of 30 days

1 2 3 4 5  
4 out of 5 times?

 yes    no

NOTES
 1.   Complete the table below using your answers from Research Phase 5. Find the infection 

NO I NTE RVE NTION MAS K ON LY HAN D G E L ON LY MAS K AN D HAN D G E L

Unvaccinated 
infection rate

Vaccinated
infection rate
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Challenge 1: If your original plan did not work, discuss how you can redesign your plan to 
make it work. Test your plan and record your results. Use the following table to determine 
the variables for your new plan and to test your new plan.

Challenge 2: If your original plan works, redesign your plan to !nd a lower-cost plan.

CHANGES TO YOUR ORIGINAL PLAN
Redesigned Plan 1

number of doctors:                               antiviral hand gel:     yes    no
number of vaccinations:                         yes    no

TR IAL N U M B E R

Number of sick 
people at the 
end of 30 days

1 2 3 4 5  
4 out of 5 times?

 yes    no

Redesigned Plan 2

number of doctors:                               antiviral hand gel:     yes    no
number of vaccinations:                         yes    no

TR IAL N U M B E R

Number of sick 
people at the 
end of 30 days

1 2 3 4 5  
4 out of 5 times?

 yes    no

Redesigned Plan 3

number of doctors:                               antiviral hand gel:     yes    no
number of vaccinations:                         yes    no

TR IAL N U M B E R

Number of sick 
people at the 
end of 30 days

1 2 3 4 5  
4 out of 5 times?

 yes    no
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7. COMMUNICATE YOUR SOLUTION: OUTBREAK! 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

Be prepared to present your answers to questions 1–5 to the class.
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8. REDESIGN AS NEEDED: OUTBREAK!

 1.  Based on the test of your virus-containment plan, what changes could you make to 

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  Explain how these changes would improve your virus-containment plan.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 2.  Identify one thing that you learned from another group’s virus-containment plan that 
you can use to improve your virus-containment plan.

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  Explain how this will improve your virus-containment plan.
  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
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TEAM EVALUATION: OUTBREAK! 

teamwork experience by completing this evaluation and sharing your thoughts with your 
team. Celebrate your successes.

RATE YOUR TEAMWORK. excellent, 0 is 
very poor. Explain how you came up with that rating. Was it the same, better, or worse than 

LIST THINGS THAT WORKED WELL. Example: We got to our tasks right away and stayed 
on track.

LIST THINGS THAT DID NOT WORK WELL. Example: We argued a lot and did not come to 
a decision that everyone could agree on.

HOW CAN YOU IMPROVE TEAMWORK? Make the action steps concrete. Example: We 
need to learn how to make decisions better. "erefore, I will listen and respond without 
raising my voice. 

Name
STUDENT PAGE
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EDP: ENGINEERING DESIGN PROCESS

Engineers all over the world have one thing in common. "ey use the engineering design 
process (EDP) to solve problems. "ese problems can be as complicated as building a state-
of-the-art computer or as simple as making a warm jacket. In both cases, engineers use the 
EDP to help solve the problems. Although engineers may not strictly follow every step of the 
EDP in the same order all the time, the EDP serves as a tool that helps to guide engineers in 
their thinking process and approach to a problem. Below is a brief outline of each step.

"e !rst step is to de!ne the problem. In doing so, 

meet to successfully solve the problem (also called 

"e next step is to conduct research on what can be done 

library to conduct investigations and talk to experts to 
explore possible solutions.

Brainstorm ideas and be creative! "ink about possible 
solutions in both two and three dimensions. Let your 
imagination run wild. Talk with your teacher and fellow 
classmates.
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Choose the best solution that meets all the criteria and 
constraints. Any diagrams or sketches will be helpful 
for later engineering design steps. Make a list of all the 
materials the project will need.

Use your diagrams and list of materials as a guide to 
build a model or prototype of your solution.

Test and evaluate your prototype. How well does it 

Communicate with your peers about your prototype. 

Based on information gathered in the testing and 
communication steps, redesign your prototype. Keep 
in mind what you learned from one another in the 
communication step. Improvements can always be 
made!
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MATH AND ENGINEERING CONCEPTS

In these three Amazon Mission activities, you will integrate engineering with math to solve 
problems and design prototypes. Speci!cally, you will:

  collect, represent, and analyze nonlinear data
  represent exponential functions graphically and algebraically
  solve problems involving proportions and scaling, and build scale models
  solve problems involving rates and unit conversions
  use formulas to calculate geometric measurements of a sphere
  draw nets, and calculate the surface area of three-dimensional objects
  apply the engineering design process to solve problems

IMPORTANT VOCABULARY TERMS

AMAZONIA
the Amazon River Basin region, located in northern South America

ANTIMALARIAL MEDICINE
a medicinal drug used to treat and cure a person su$ering from malaria by destroying the 
malaria parasite that is in the sick person’s body

ENDANGERED
in danger of becoming extinct

ENGINEERING
the applications of math and science to practical ends, such as design or manufacturing

ENGINEERING CONSTRAINTS
limiting factors to consider when designing a model

ENGINEERING CRITERIA
speci!cations met by a successful solution

EXTINCT
no longer existing or living

INHABIT
to live, reside, or dwell in

INDIGENOUS
originating from or native to a region
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MALARIA
a disease transmitted to humans by a bite from a female anopheles mosquito; may cause 
fever, chills, fatigue, confusion, anemia, and even coma or death 

MERCATRON   
a !ctional, spherical object coated with a mercury-absorbing material 

MERCURY   
a silvery-white, poisonous metallic element 

PROTOTYPE  
a test model that contains only the essential features of the design, and serves as a basis or 
standard for later stages of the design 

RAIN FOREST   
a forest in a tropical region that has heavy annual rainfall 

SCALE   
a proportion used as a constant relationship between the dimensions of a model and the real 
object it represents 

SCALE MODEL   
an object that has been built to represent another, usually larger, object (the model is the 
same shape and has the same proportions, but is not the same size)

SHABONO   
a large, wooden, circular structure surrounding an open area, which houses an entire 
Yanomami village 

SPHERE   
a three-dimensional geometric !gure, shaped like a perfectly round ball  

VIRUS   
a microorganism that can only grow and multiply in the living cells of hosts such as humans, 
animals, and plants, and can cause diseases to spread in its hosts  

YANOMAMI   
an ethnic group native to the rain forests of Venezuela and Brazil  
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STUDENT WORK SAMPLE 1 
MALARIA MELTDOWN! STEP 4: ENGINEERING DRAWING

Use the rubric provided by your teacher to assess the following student work sample. Write a 
brief explanation for the grade you assign and how the work can be improved.

 1. Grade: ________

 2. Reasons for grade: ___________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 3. How work can be improved: ___________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

Name
STUDENT PAGE
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STUDENT WORK SAMPLE 2 
MALARIA MELTDOWN! STEP 4: ENGINEERING DRAWING

Use the rubric provided by your teacher to assess the following student work sample. Write a 
brief explanation for the grade you assign and how the work can be improved.

 1. Grade: ________

 2. Reasons for grade: ___________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 3. How work can be improved: ___________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

Name
STUDENT PAGE
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STUDENT WORK SAMPLE 3 
MALARIA MELTDOWN! STEP 4: ENGINEERING DRAWING

Use the rubric provided by your teacher to assess the following student work sample. Write a 
brief explanation for the grade you assign and how the work can be improved.

 1. Grade: ________

 2. Reasons for grade: ___________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 3. How work can be improved: ___________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

Name
STUDENT PAGE
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STUDENT WORK SAMPLE 4 
MALARIA MELTDOWN! STEP 4: ENGINEERING DRAWING

Use the rubric provided by your teacher to assess the following student work sample. Write a 
brief explanation for the grade you assign and how the work can be improved.

 1. Grade: ________

 2. Reasons for grade: ___________________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

 3. How work can be improved: ___________________________________________

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

Name
STUDENT PAGE
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