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Background
Cause of Chagas Disease
· Chagas is caused by a protozoan parasite called Trypanosoma cruzi, or the trypanosome parasite.2
· Chagas is transmitted through broken skin into the blood.
· The protozoan parasite can be introduced into the body by the insect parasite called the “Assassin bug,” from an infected blood transfusion, or congenitally (from pregnant mother to unborn child).2
Symptoms of Chagas Disease
· Chagas progresses in two stages. The first is the acute stage which happens soon after the infection.3 This stage is seen most frequently in children. Symptoms of the acute stage include fever, swelling of the lymph glands, enlargement of the liver and spleen, or local inflammation at the site of infection.4 The second stage is the chronic stage which may happen several years later. During the chronic stage lesions form, affecting the organs mentioned above.3
· Most who contract Chagas die from heart failure.4
· Somewhere between 16 to 18 million people are currently infected with Chagas.4
Chagas in Peru
· Chagas in Peru is primarily limited to the southwestern region. A lower incidence of the disease occurs in a part of the northern region.7
· It is estimated that 680,000 people in Peru are infected with Chagas, and that 6.8 million people are at risk of contracting Chagas disease.9
History of Chagas Disease
· Chagas is a disease found solely in Latin (South and Central) America.1
· It was first described by Carlos Chagas in 1909.1
· In 1948 the anti-vectorial activity of insecticides was confirmed.6
· In 1953 Gentian Violet was discovered as a chemoprophylactic agent against Trypanosoma cruzi-infected blood to present spread through transfusion.6
· Genetic material from Trypanosoma cruzi was cloned in 1986.6
· In 1991 Argentina, Bolivia, Brazil, Chile, Paraguay, and Uruguay began the Initiative for the elimination of Chagas disease.5
· In 1997 Columbia, Ecuador, Peru and Venezuela met for the Andean Countries Initiative.5
· There is no current treatment for the chronic stages of Chagas.4
· Upon testing South American mummies, it was found that about 41% of the mummies tested had Chagas disease, suggesting that the disease has been infecting Central and South Americans for at least 9,000 years.8
Sources
1 http://www.who.int/tdr/diseases/chagas/default.htm
2 http://www.who.int/tdr/diseases/chagas/diseaseinfo.htm


3 http://www.who.int/ctd/chagas/disease.htm
4 http://www.who.int/ctd/chagas/burdens.htm
5 http://www.who.int/ctd/chagas/strategies.htm
6 http://www.who.int/ctd/chagas/dates.htm
7 http://www.fac.org.ar/tcvc/llave/c296/cornejo.htm
8 http://www.cnn.com/2004/HEALTH/02/03/ancient.disease.ap/
9 http://www.icp.ucl.ac.be/~opperd/parasites/press4.htm
Story Summary
While visiting their friend Robert, Connie and Roman overhear Despry, an artifact thief, planning to steal items from a 6,000 year old archaeological dig. They travel to Peru to foil the plan and meet Manuel, a poor shepherd who gives Connie and Roman a place to stay for the night. That night, they encounter a black insect they have never seen before. The next morning, Manuel helps Connie and Roman by going to the dig site and helping Robert load artifacts into boxes that Despry plans to steal. After Despry takes the boxes, Manuel returns and explains that he hid the box that contained the real artifacts. Late at night, Connie and Roman use their Backpack Computer to transport the box to Robert’s office at the museum. Despry has to quit his job and flee that country. Connie and Robert discover that the bug they caught in Peru may be responsible for a serious illness among the people of the villages.

Lesson Summaries, Flow and TEKS 
Summaries for all lessons and key TEKS covered are listed on the following pages, organized by subject area. Cases in which lessons should be preceded by other lessons are also noted on these pages. If all lessons are to be used, it is recommended that lessons be used in ascending order.
Lesson Flow and TEKS: Science

	Lesson
	Learning Focus
	Major Concept
	Key TEKS
	Prerequisites

	Science 1
	Knowledge
	Radioactive carbon accumulates in living things and decays at a constant rate. These unstable atoms are incorporated into plant tissues from the air and passed on to animals and soil microbes. The presence of radioactive carbon in living things enables archaeologists to determine the age of artifacts up to 50,000 years old within a reasonable degree of accuracy.
	6.3(A,B,E)
6.7, 6.8
	None

	Science 2
	Hypothesize
	Students compile a list of clues from the adventure story and establish hypotheses about the cause of the sickness. Symptoms, environmental variables, and missing information are all considered. Students articulate tests for their hypothesis and further predictions.
	6.2(A, C)
6.3(A, B)
	None

	Science 3
	Analyze
	Students investigate possible modes of transmission –​ food, air, water, and skin contact –​ and evaluate likelihood based on clues from the adventure story.
	6.2(C)
	None

	Science 4
	Knowledge
Analyze

Hypothesize
	Insects carry and transmit many diseases and illnesses, including food-poisoning bacteria (flies) and malaria and encephalitis (mosquitoes). Students are invited to compare symptoms with those found in the story and restate and evaluate their hypothesis.
	6.2(A, C, D)

6.3(A)
	Science 2

	Science 5
	Analyze
	There are more than 500 million cases of malaria in the world every year. Many of these are in South America. Malaria is transmitted through mosquitoes and multiplies in red blood cells. Malaria can also be passed between human hosts. Students are asked to assess the hypothesis that the cause of the sickness described in the adventure story is malaria.
	6.1(B), 6.2(A, B, C, D)
6.3(A, B)

6.5(A)

Math: 6.11(A,B,C,D)
	Science 2


Lesson Flow and TEKS: Math

	Lesson
	Learning Focus
	Major Concept
	Key TEKS
	Prerequisites

	All
	Solve
	Various
	All: 6.1, 6.5, 6.11(A, B, C)
	None

	Math 1
	Solve
	Numbers, Operations and Quantitative Reasoning
	6.1(B), 6.2(B,C), 6.3(A), 6.4(A), 6.8(D), 6.11(A)
	None

	Math 2
	Solve
	Patterns, Relationships, and Algebraic Reasoning
	6.1(C), 6.2(A, B), 6.3(A), 6.5, 6.8(B, D), 6.11(A,B), 6.12(A)
	None

	Math 3
	Solve
	Geometry and Spatial Reasoning
	6.2(A,B,D), 6.4(A, B), 6.6(C),6.8(A,B, D), 6.10(D), 6.11(A), 6.13(B)
	None

	Math 4
	Solve
	Measurement
	6.2(B,C,D),6.3(A,B,C),6.4(A), 6.8(A,B,C,D), 6.10(D), 6.11(A,B,C,D), 6.12(A)
	None

	Math 5
	Solve
	Probability and Statistics
	6.10, 6.11(A), 6.12(A,B), Science: 6.2(C), 6.4(A,B)
	None

	Math 6
	Solve
	Mathematical Processes and Tools (Carbon 14 Dating)
	6.1(C), 6.2(C), 6.4(A), 6.7, 6.10(D), 6.11(A,D) 6.12(A), 6.13(A,B)
	None


Lesson Flow and TEKS: Social Studies

	Lesson
	Learning Focus
	Major Concept
	Key TEKS
	Prerequisites

	Social Studies 1
	Solve
	Absolute Location
	6.3(A), 6.21(B, C, F), 6.22(A)
	None

	Social Studies  2
	Solve
	Relative Location: Peru
	6.3(B, C), 6.21(B, C, F), 6.22(A)
	None

	Social Studies  3
	Knowledge
	The history, government, people, economy and geography of Peru.
	6.1(A, B), 6.2(A, B), 6.4(A, B, C, D), 6.15(A-D), 6.16(A, B), 6.17(A-C), 6.18(B), 6.19(A), 6.21(E)
	None

	Social Studies  4
	Knowledge
	Factors influencing climate. How the presence of mountains and prevailing winds affect precipitation and climate in Peru.
	6.3(A-C), 6.6(A, B, C), 6.7(A), 6.21(B, C, F), 6.22(A, D)
	None


Lesson Flow and TEKS: Language Arts

	Lesson
	Learning Focus
	Major Concept
	Key TEKS
	Prerequisites

	English 1
	Reading Comprehension
	Students discuss knowledge gained about Peru, take an Investigator’s Challenge Quiz, and describe health problems present in the story.
	6.8(B, C, D), 6.10(B, D, E, L), 6.24(A)
	None

	English 2
	Communicate
	Students conduct Internet research, design informational posters, and write a one-page essay about a place that “lifts their spirits.”
	6.10(L), 6.11(B, C), 6.13(B, C, D, F, I), 6.15(C, F, H), 6.17, 6.24(A)
	None

	English 3
	Vocabulary
Grammar
	Students take a Vocabulary Challenge Quiz, study adjectives and adverbs, and describe a scene of daily life in Peru.
	6.6(A, C), 6.7(A, C, D), 6.9(C), 6.15(A, C), 6.17(D)
	None

	English 4
	Grammar
	Verb tenses and suffixes.
	6.6(A, B, C), 6.9(D), 6.17(F,G)
	None

	English 5
	Vocabulary
Grammar
	Linguistic origins of words from other countries and a proofreading exercise.
	6.6(C), 6.9(G), 6.16(B, D, E, F), 6.17(A, B, G), 6.18(H)
	None
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