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Lessons 12–16 

Engineering Challenge 

Prepare 
In previous lessons, students developed an understanding of the warming effect of sunlight. In Lessons 12 

through 16, students use that knowledge to solve a problem during an Engineering Challenge. Students 

follow the engineering design process to build a model of a shelter that would protect archaeologists 

working at a dig site from the warming effects of sunlight. In Lesson 12, students define the problem that 

the archaeologists face. In Lesson 13, students test various materials to determine which ones make more 

shade and, therefore, would keep the archaeologists cooler. In Lessons 14 and 15, students plan, create, 

and improve their shelters. In Lesson 16, students share their shelters with the class and consider that 

shelters are designed for many purposes, including protection from the weather. 

Student Learning 

Knowledge Statement 

People can use the engineering design process to create shelters for shade.  

Application of Concepts 

Task 

Engineering Challenge 

Phenomenon Question 

How can we help archaeologists feel cooler when 

they work? 
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Objectives 

• Lessons 12–16: Apply the engineering design process to create a shelter that helps archaeologists 

feel cooler when they are working in the sunlight.  

Texas Essential Knowledge and Skills Addressed 

1.2A Ask questions about organisms, objects, and events observed in the natural world. 

(Addressed) 

1.2B Plan and conduct simple descriptive investigations. (Addressed) 

1.2C Collect data and make observations using simple tools. (Addressed) 

1.2E  Communicate observations and provide reasons for explanations using student-

generated data from simple descriptive investigations. (Addressed) 

1.3A Identify and explain a problem and propose a solution. (Introduced) 

1.3C Describe what scientists do. (Introduced) 

1.5A Classify objects by observable properties such as larger and smaller, heavier and 

lighter, shape, color, and texture. (Addressed) 

1.5B Predict and identify changes in materials caused by heating and cooling. (Mastered) 

1.6A Identify and discuss how different forms of energy such as light, thermal, and sound 

are important to everyday life. (Addressed)   

English Language Proficiency Standards Addressed 

1C Use strategic learning techniques such as concept mapping, drawing, memorizing, 

comparing, contrasting, and reviewing to acquire basic and grade-level vocabulary. 

2F Listen to and derive meaning from a variety of media such as audio tape, video, DVD, 

and CD ROM to build and reinforce concept and language attainment. 

2I Demonstrate listening comprehension of increasingly complex spoken English by 

following directions, retelling or summarizing spoken messages, responding to questions 
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and requests, collaborating with peers, and taking notes commensurate with content 

and grade-level needs. 

4A Learn relationships between sounds and letters of the English language and decode 

(sound out) words using a combination of skills such as recognizing sound-letter 

relationships and identifying cognates, affixes, roots, and base words. 

 

Materials 

 Lesson 12 Lesson 13 Lesson 14 Lesson 15 Lesson 16 

Student Science Logbook (Lesson 6 Activity Guide B) ●     

Science Logbook (Lesson 12 Activity Guide) ● ● ●  ● 

Roof materials exploration (1 set per student pair): prepared roof 
materials (1 of each material), safety goggles (2), tape 

 ●    

Flashlight (1 per group of 4 students)  ●  ●  

Shelter building (1 set per student pair): copy of Mesa Verde dig site 
template from Lesson 12 Resource B (1), painter’s tape, access to 
prepared roof materials, safety goggles (2), prepared shelter  
frame (1), wooden dolls (3) 

  ● ●  

Teacher Engineering Challenge Rubric (Lesson 12 Resource A)  ● ● ● ● ● 

Engineering Design Process Visual (Lesson 6 Resource B) ● ● ● ● ● 

Sticky note or magnet (1) ● ● ● ● ● 

Anchor model Mesa Verde dig site: anchor model, copy of  
Mesa Verde dig site template from Lesson 12 Resource B (1),  
small rocks (1

2
 cup), wooden dolls from Lesson 2 (3)  

● ● ● ●  

Flashlight (1) ● ●  ●  

Shelter frame preparation for anchor model and student pairs: 
building straws (12 per shelter frame), connectors (8 per shelter 
frame)  

 ● ● ●  
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 Roof materials preparation: 3″ × 5″ index cards (70), aluminum  
foil (1 roll), jumbo craft sticks (120), plastic mesh (6 square feet),  
lace (6 square feet), ruler (1), screen (6 square feet) 

 ● ● ●  

Casa Batlló Photographs (Lesson 16 Resource)     ● 

Preparation Cue “Native American Ruins Near Durango” video (Durango Herald 
2019): http://phdsci.link/1520. 

●     

Prepare a copy of Lesson 12 Resource B and place it on top of the 
anchor model. Then use the template as a guide to construct a model 
dig site. Make three rings of small rocks on the circles to represent 
dig sites, and position three wooden dolls on the crosshairs to 
represent archaeologists.  

●     

Prepare shelter frames. (See Lesson 13 Resource.)  ●    

Prepare roof materials for student exploration and shelter building. 
Cut the aluminum foil, plastic mesh, lace, and screen into 3″ × 5″ 
pieces. Cut enough of the materials to create 70 pieces of aluminum 
foil and 40 pieces each of plastic mesh, lace, and screen. Also gather 
120 jumbo craft sticks and 70 index cards. Then determine how 
students will retrieve roof materials during lesson activities. Either 
line up all materials by item on a counter or table for students to 
access when needed or gather a set of materials for each student pair 
in a box or bag beforehand for ease of distribution and cleanup. 

 ●    

Prepare to distribute a copy of Lesson 12 Resource B to each  
student pair. 

  ●   

http://phdsci.link/1520
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Lesson 12 
Objective: Apply the engineering design process to create a shelter that helps archaeologists feel cooler 

when they are working in the sunlight.  

Launch  5 minutes  

 

With the sound muted, play the “Native American Ruins Near Durango” video (Durango Herald 2019) 

(http://phdsci.link/1520) from 0:10 to 2:20. Explain that the video shows archaeologists working at  

a dig site in Colorado.  Tell students that archaeologists are scientists who study people who lived long 

ago.  Explain that archaeologists dig through soil and rocks to find clues about how people used to 

live.  Share that a place where archaeologists dig for clues is called a dig site.  

► What do you think the weather is like where the archaeologists are working? Why do you think so? 

 I think it is sunny because it looks bright. 

 I think it is warm because there are people wearing short-sleeved shirts. 

► How do you think the archaeologists feel as they work outside in this weather? 

 I think they are hot. 

Teacher Note 

Before beginning Lesson 12, review the Engineering Challenge rubric (Lesson 12 Resource A). Use the 
rubric to assess students throughout the Engineering Challenge, from Lessons 12 through 16, by  
looking and listening for evidence of engagement as students participate in each stage of the  
engineering design process.  

Agenda 

Launch (5 minutes) 

Learn (27 minutes) 

 Ask About an Engineering Problem  

(27 minutes) 

Land (3 minutes) 

Spotlight on Knowledge and Skills 

Ask students to share examples of clues that 
they think archaeologists may look for at 
Mesa Verde. Revisit the Mesa Verde Long 
Ago Knowledge Deck poster, and have 
students look and listen for examples of 
things that the Ancestral Pueblo people 
made and used at Mesa Verde. For 
photographs of artifacts found at Mesa 
Verde National Park, visit the National Park 
Service website: http://phdsci.link/1521.  

English Language Development 

Students will encounter the term 
archaeologist throughout the module. 
Sharing the Spanish cognates arqueόloga 
(feminine) and arqueόlogo (masculine) may 
be helpful (4A). 

Teacher Note 

The archaeologists in the video are working 
in an area east of Mesa Verde National Park, 
near Durango, Colorado (2F).  

http://phdsci.link/1520
http://phdsci.link/1521
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 They might feel hot and thirsty because they are in the sunlight and it is warm. 

Display the engineering design process visual (Lesson 6 Resource B), and have students locate the visual in 

their Science Logbooks (Lesson 6 Activity Guide B). Review the six stages of the process: Ask, Imagine, 

Plan, Create, Improve, and Share. Tell students that during the next few lessons, they will go through 

these stages, just as engineers do, to help solve a problem that the archaeologists face.  

Learn  27 minutes  

Ask About an Engineering Problem (27 minutes) 

Place a sticky note or magnet next to the Ask stage on the engineering design process visual (Lesson 6 

Resource B). Remind students that engineers begin the engineering design process by asking what the 

problem is and how they might solve it.  

Show students the prepared dig site on top of the anchor model. Tell students that the dolls represent 

archaeologists working at a dig site at Mesa Verde. Explain that the small rocks on top of the mesa 

represent areas where the archaeologists have been digging for clues about the past.  

 

Dim the classroom lights. Turn on the flashlight, and shine it straight down at the anchor model.  

► How is our dig site like the one in the video? 

 Our dig site has archaeologists too because you put the dolls there. 
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 In our dig site, the flashlight is like the sunlight shining on the archaeologists.  

Draw comparisons to develop the understanding that the classroom dig site is a model of a dig site where 

archaeologists work. Confirm that the light from the flashlight represents sunlight. Ask students to  

Think–Pair–Share in response to the following question, and use equity sticks to select the students who 

share.    

► What problem do you think the archaeologists might have if they work in the sunlight all day?  

 They might get too hot. 

 They could get a sunburn. 

 They might get thirsty. 

Confirm that the archaeologists would feel hot while working in the sunlight all day.  

► What is the problem we need to solve?  

 The archaeologists are too hot. 

 It is too warm in the sunlight. 

Invite students to draw a picture of the problem in the Ask section of their Science Logbooks (Lesson 12 

Activity Guide). After students finish drawing, place them in pairs. Have student pairs discuss similarities 

and differences between their pictures. As students discuss their pictures, encourage them to add new 

details they would like to include.  

Sample student response:  

 

Teacher Note 

Use equity sticks to elicit responses from a 
variety of students. Randomly select a 
student’s name from a container that  
holds all students’ names on slips of paper  
or craft sticks.  

Differentiation 

If students do not identify the problem the 
archaeologists face, remind them of the 
sunlight, shade, and temperature 
investigation from Lesson 9. Consider 
prompting students with questions such as 
these:  

• How did you feel in the sunlight?  

• What did we find out about the 
temperature in sunlight? 
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Bring the class back together. Begin a class problem and solution chart with three columns. Record the 

problem in the left column, and leave the other columns blank.  

Sample class chart: 

What is the problem?   

The archaeologists feel too 
warm in the sunlight. 

  

Remind students that, like engineers, they will figure out ways to solve the archaeologists’ problem. 

Introduce the Phenomenon Question How can we help archaeologists feel cooler when they work?  

Place students in pairs again. Have student pairs brainstorm ways to help archaeologists feel cooler 

whenever they are working at a dig site.  Ask students to record ideas by adding to the picture they 

drew earlier in the Ask section of their Science Logbooks (Lesson 12 Activity Guide).  

Sample student response:  

 

After students finish, bring the class together. Have students share the ideas they drew for helping the 

archaeologists feel cooler. Discuss similarities and differences between students’ ideas.   

Highlight solutions that involve making shade to help the archaeologists feel cooler.  Develop the 

idea that students can design a shelter that makes shade to protect the archaeologists from the sunlight. 

Add the solution to the class chart. 

  

Spotlight on Knowledge and Skills 

In this lesson, students make observations 
and gather information to define the 
problem the archaeologists face. Look and 
listen for evidence that students’ ideas 
represent a potential solution to help the 
archaeologists feel cooler.  

Differentiation 

If students need support making connections 
between the archaeologists’ problem and 
the need for shade, remind students of the 
sunlight, shade, and temperature 
investigation from Lesson 9.  

Content Area Connection: English 

Consider explaining that by brainstorming, 
students can think of several ideas before 
deciding on one idea to draw about in  
their Science Logbooks. If students are 
already familiar with the term brainstorm 
from writing, connect this activity to their 
prior experiences of brainstorming to 
generate ideas. 
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Sample class chart:  

What is the problem? What is the solution?  

The archaeologists feel too 
warm in the sunlight.  

We will create a shelter that 
makes shade for the 
archaeologists. 

 

Let students know that in addition to identifying problems and coming up with ideas for how to solve 

them, engineers need to figure out whether their solutions are effective. Using the flashlight and the 

model dig site, demonstrate the problem again. Explain that students will design and make a model 

shelter for the model dig site. 

► How will we know whether our model shelter works? 

 It will be a place that we know the archaeologists will feel cooler, because they will be in the 

shade. 

 The dolls will be in the shade. 

Remind students that they have learned that people feel cooler in shady areas than in sunny areas, and 

confirm that students will know their shelter works if the model archaeologists are in the shade. Explain 

to students that after they create their shelter, they will need to test it to see if it is effective. 

► How can we test our model shelter to find out if it works?    

 We can shine a flashlight on the dig site and look to see if it is shady in the shelter. 

 We can take our shelter outside and measure the temperature in the shelter and in the sunlight 

to see which is cooler. 

Confirm that students will use a flashlight to test whether their shelter provides shade for the model 

archaeologists. Record on the class chart students’ ideas about how to evaluate their shelters. Explain 

that students will revisit these ideas when they are ready to test their shelters. 

  

Differentiation 

To support student understanding, draw 
pictures to accompany the statements on 
the chart (e.g., people sweating in sunlight,  
a cover over the people) (1C).  

Teacher Note 

Students may suggest using a thermometer 
to compare the temperature inside and 
outside the shelter, similar to the sunlight, 
shade, and temperature investigation in 
Lesson 9. In this Engineering Challenge, 
students do not measure temperature but 
instead use what they have learned about 
temperature in sunlight and shade to design 
a solution that reduces the warming effect 
of sunlight. 
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Sample class chart:  

What is the problem? What is the solution? 
How will we know whether 

the solution works? 

The archaeologists feel too 
warm in the sunlight.  

We will create a shelter that 
makes shade for the 
archaeologists. 

When we shine a flashlight on 
the shelter, the archaeologists 
will be in the shade, which 
means they should feel cooler. 

Land  3 minutes  
Draw students’ attention back to the engineering design process visual (Lesson 6 Resource B). Review that 

in the Ask stage, engineers ask what the problem is and how they might solve it. To wrap up the Ask 

stage, have students Think–Pair–Share about what they did during the lesson.  

Sample student responses:  

 We figured out the problem. The archaeologists are getting too warm when they are working in 

the sunlight.  

 We decided to make a shelter that can help keep the archaeologists cool.  

 We thought of how we could test our shelter to see if it makes shade.  

Tell students that in the next lesson, they will move to the Imagine stage. 

Teacher Note 

Keep this chart on display for the  
class to refer to throughout the  
Engineering Challenge.  

Teacher Note 

To remind students of the problem they  
are working to solve, consider attaching to 
the engineering design process visual a 
drawing or photograph of archaeologists 
working (1C).  
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