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NAME OF THE LESSON/UNIT: Speleology: Project Underground 
 

GRADE LEVELS: Upper Elementary / Middle School  
 
I.  INTRODUCTION TO THE UNIT 
 
Speleology, project underground, focuses on the cave ecosystem. The unit will look recreation of 
caving, how caves are formed, the biology within caves, and protection of caves. Students will be 
offered choice options to explore their own interests within the cave ecosystem while asked to 
self-reflect on their own ideals. The unit takes a global approach when examining the 2018 
Thailand cave rescue.  
 
This unit was created to bring awareness to the diversity of the cave ecosystem. Arkansas is home 
to a vast world of underground life and caving opportunities. This unit is the opportunity to share 
and provide students a chance to learn more about the world beneath their feet.  
 
Each parallel is provides equal focus; however, each parallel is approached differently. The core 
parallel is provides students hands-on exploration the science explorations in content. The 
connections parallel provides students the opportunity to view caves through a variety of 
different media formats. The practice parallel asks students to problem solve real-world 
challenges and the identity parallel has students self-reflect while finding areas of interest.  
 
There are 16 lessons in this unit; 4 of each parallel. The time of each lesson is approximant as 
each lesson should be modified to meet the needs of the students. The unit is designed around 
student choice and interest. Students will be introduced to new concepts through hands-on 
experiences and group discussion. Then students will be allowed to explore individually or in 
small groups. The teacher will be able to help modify learning material for students as needed 
through choice.  
 
Background Information for the Unit 
 
Students may come into the unit with little to no knowledge about caves. Students may also be 
experts about the caving system. This unit was designed for students to have choice to explore 
areas of interest to account for varying areas of knowledge and ability. This course could be used 
in a variety of classrooms but was specifically designed for a gifted and talented upper 
elementary classroom. This unit is idea for high ability learners because it offers choice in 
product, research areas, hands-on activities, and timelines. The unit covers a wide range of 
content and integrates multiple disciplines, as reflected in the Knowledge Menu.  
 
CONTENT FRAMEWORK 
 
National or State Standards:  

Reading/Language Arts Performance Standards Common Core State Standards: College and 
Career Readiness Anchor Standards 

Curriculum Development Project 
CIED 5813 Curriculum for the Gifted 

Spring 2020 
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SD1: Integrate and evaluate content presented in diverse media and formats, including 
visually and quantitatively, as well as in words. (CCSS.ELA-LITERACY.CCRA.R.7) 
SD2: Delineate and evaluate the argument and specific claims in a text, including the validity 
of the reasoning as well as the relevance and sufficiency of the evidence. (CCSS.ELA-
LITERACY.CCRA.R.8)  
SD3: Write arguments to support claims in an analysis of substantive topics or texts using 
valid reasoning and relevant and sufficient evidence. (CCSS.ELA-LITERACY.CCRA.W.1) 
SD4: Write informative/explanatory texts to examine and convey complex ideas and 
accurately through the effective selection, organization, and analysis of content. (CCSS.ELA-
LITERACY.CCRA.W.2) 
SD5: Produce clear and coherent writing in which the development, organization, and style 
are appropriate to task, purpose, and audience. (CCSS.ELA-LITERACY.CCRA.W.4) 
SD6: Use technology, including the Internet, to produce and publish writing and to interact 
and collaborate with others. (CCSS.ELA-LITERACY.CCRA.W.6) 
SD7: Conduct short as well as more sustained research projects based on focused questions, 
demonstrating understanding of the subject under investigation. (CCSS.ELA-
LITERACY.CCRA.W.7) 
SD8: Gather relevant information from multiple print and digital sources, assess the 
credibility and accuracy of each source, and integrate the information while avoiding 
plagiarism. (CCSS.ELA-LITERACY.CCRA.W.8) 

 
 

Social Studies Performance Standards: College, career, & civic life for social studies 
state standards: 

SD9: Use maps, satellite images, photographs, and other representations to explain 
relationships between the locations of places and regions and their environmental 
characteristics. (D2.Geo.2.3-5) 
SD10: Gather relevant information from multiple sources while using the origin, 
structure, and context to guide the selection. (D3.1.3-5) 
SD11: Draw on disciplinary concepts to explain the challenges people have faced and 
opportunities they have created, in addressing local, regional, and global problems at 
various times and places. (D4.6.3-5) 
SD12: Generate questions about individuals and groups who have shaped significate 
historical changes and continuities. (D2.His.3.3-5.) 
SD13: Explain how and why perspectives of people have changed over time. 
(D2.His.5.6-8.) 
SD14: Infer the intended audience and purpose of a historical source from 
information within the source itself. (D2.His.11.3-5) 
SD15: Generate questions about multiple historical sources and their relationships to 
particular historical events and developments. (D2.His.12.3-5). 
SD16: Use evidence to develop a claim about the past. (D2.His.16.3-5) 
 

 
National Science Standards: Next Generation Science Standards (NGSS) 

SD17: Analyze and interpret data from fossils to provide evidence of the organisms 
and the environment in which they lived long ago. (3.LS4.1) 
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SD18: Construct an argument with evidence that in a particular habitat some 
organisms can survive well, some survive less well, and some cannot survive at all. (3-
LS4-3) 
SD19: Make a claim about the merit of a solution to a problem caused when the 
environment changes and the type of plants and animals that live there may change. 
(3-LS4-4) 
SD20: Support an argument that plants get the materials they need for growth chiefly 
from air and water. (5-LS1-1) 
SD16: Compare multiple solutions designed to slow or prevent wind or water from 
changing the shape of the land. (2-ESS2-1) 
SD21: Identify evidence from patterns in rock formations and fossils in rock layers to 
support an explanation for changes in a landscape over time. (4-ESS1-1) 
SD22: Generate and compare multiple solutions to reduce the impacts of natural 
Earth processes on humans. (4-ESS3-2) 
SD23: Construct a scientific explanation based on evidence for how environmental 
and genetic factors influence the growth of organisms. (MS-LS1-5) 
SD24: Evaluate competing design solutions for maintain biodiversity and ecosystem 
services. (MS-LS2-5) 
SD25: Analyze and interpret data for patterns in the fossil record that document the 
existence, diversity, extinction, and change of life forms throughout the history of life 
on Earth under the assumption that natural laws operate today as in the past. (MS-
LS4-1) 
SD26: Construct an explanation based on evidence for how geoscience processes 
have changed Earth’s surface as varying time and spatial scales. (MS-ESS2.2) 
SD27: Develop a model to describe the cycling of water through Earth’s systems 
driven by energy from the sun and the force of gravity. (MS-ESS2-4)  
SD28: Apply scientific principles to design a method for monitoring and minimizing a 
human impact on the environment. (MS-ESS3-3) 

 
Technology Standards: Technology Foundation Standards for Students 

SD29: Students evaluate the accuracy, perspective, credibility, and relevance of 
information, media, data, or other resources. (3b) 
SD30: Students curate information from digital resources using a variety of tools and 
methods to create collections of artifacts that demonstrate meaningful connections 
or conclusions. (3c) 
SD31: Students build knowledge by actively exploring real-world issues and problems, 
developing ideas and theories and pursuing answers and solutions. (3d) 
SD32: Students break problems into component parts, extract key information, and 
develop descriptive models to understand complex systems or facilitate problem-
solving. (5c) 
SD33: Students use collaborative technologies to work with others, including peers, 
experts, or community members, to examine issues and problems from multiple 
viewpoints. (7b) 
SD34:  Students contribute constructively to project teams, assuming various roles 
and responsibilities to work effectively toward a common goal. (7c) 
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SD35: Students explore local and global issues and use collaborative technologies to 
work with others to investigate solutions. (7d) 

 
Organizing Concepts and Principles: 

 
Discipline-Specific Concepts:  

C1: Interdependence 
C2: Adaptation  
C3: Survival 
C4: Conservation 
C5: Responsibility 
C6: Connections 
 

Principles: 
P1: Organisms on Earth interact and depend in a variety of ways on other living and nonliving 
things in their environments. 
P2: Organisms obtain and use energy to carry out their life processes. 
P3: All living things have characteristics in common.  
P4: Living organism have identifiable features that allow them to survive as a species.  
P5: Living things exhibit patterns of behavior in their structures, behaviors and chemical 
makeup.  
P6: Living things interact with their environment. 
P7: All living things have identifiable characteristics or traits that allow for survival.  
P8: An organism’s structure helps it survive.  
P9: Organisms of the same kind differ in their individual characteristics or traits.  
P10: Scientists classify and organize living and nonliving things in categories to better 
understand them and their relationships.  
P11: Earth’s minerals have physical and chemical characteristics.  
P12: Cycles produce constant change on Earth. 
P13: Parts of an ecosystem are dependent on each other.  
P14: Changes in environment can affect the survival of individuals and of species.  
P15: Human activities can have positive and negative effects on the environment.  
P16: People are inspired by elements to produce a variety of artistic creations.  
P17: Everyone faces his or her own unique set of challenges.  
P18: Overcoming challenges sometimes requires thinking in new ways.  
P19: Being able to face and overcome challenges is a valuable trait in life.  
P20: Reading fiction can be a means to self-discovery.  
P21: Natural resources can be affected by human interactions.  
P22: Geography influences needs, culture, opportunities, choices, interests, and skills.  
P23: Local actions can have global effects. 
P24: The study of the continuum of human civilization reveals the ideals, beliefs, values, and 
institutions of its   people.  
P25: Rocks and minerals have characteristics that make them useful to people.  
P26: Earth’s geological features have changed over time.  
P27: Earths minerals undergo change over varying lengths of time.  
P28: Earth’s resources are limited.  
P29: Water plays a major role in shaping Earth’s surface.   
P30: Water is essential for life on Earth. 
P31: Knowledge of the past helps one understand the present and make decisions about the 
future.  
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Essential Knowledge: 
K1: The most common type of cave, solution caves, is formed by a chemical reaction between 
circulating groundwater and bedrock composed of limestone or dolomite. (Encyclopedia 
Britannica online) 
K2: Karst is a type of rock landscape where the dissolving of the bedrock has created caves. 
Karst landscape forms when much of the water falling on the surface interacts with and 
enters the subsurface through cracks, fractures, and holes that have been dissolved into 
bedrock. After traveling underground, the water is then discharged from springs, many of 
which are cave entrances. (Encyclopedia Britannica online) 
K3: Caves are non-renewable resources. (National Park Services: Caves and Karst) 
K4: Cave types include solution caves, volcanic caves, glacier caves, and sea caves. (National 
Park Services: Caves and Karst) 
K5: Caves are often a system of interconnected passages by the weathering of rock. (Science 
Kids: Earth Facts, Fun Cave Facts for Kids) 
K6: Recreational or scientific exploration of a cave system is called caving, potholing or 
spelunking. (Science Kids: Earth Facts, Fun Cave Facts for Kids) 
K7:  Caves can be formed by many geological processes including chemical actions, erosion 
from water, tectonic and volcanic forces, microorganisms, and pressure. (Science Kids: Earth 
Facts, Fun Cave Facts for Kids) 
K8: Stalactites are created by the continuous dripping of mineral rich water, which little by 
little leaves mineral deposits on the ceiling as the minerals harden. (Science Kids: Earth Facts, 
Fun Cave Facts for Kids) Stalactites hang down from the ceiling. (World of Phenomena- Cave) 
K9: Stalagmites are created as the mineral rich water droplets fall to the cave floor leaving 
Cave Facts for Kids) Stalagmites rise up from the ground. (World of Phenomena- Cave) 
K10: Caves have been used throughout human history as shelter, for burials, and as religious 
sites. Many archaeological treasures and ancient paints have been found in caves around the 
world. (World of Phenomena- Cave) 
K11: Cave inhabiting animals include bats, fish, salamanders, insects, crayfish, and spiders. 
(World of Phenomena- Cave) 
K12: Bats root in or near caves because caves are dark, the temperature inside is generally 
moderate, and the ceilings provide protection from predators. (World of Phenomena- Cave) 
K13: Troglobites are a type of animal that only live within cave ecosystems, they often have 
some unique characteristic such as a loss of pigment coloring and no eyesight or eyes which 
developed due to the extreme darkness. (World of Phenomena- Cave) 
K14: Animals that live in caves and underground karst habitats are often highly specialized 
and sensitive species. (U.S. Fish & Wildlife Service: Arkansas Ecological Service Office: 
Arkansas Caves and Karst Habitat) 
K15: The animals found in Arkansas cave and underground karst habitats include bats, 
salamanders, cavefish, cave crayfish, cave spiders, cave crickets, and other invertebrates such 
as cave pill bugs (roly-polies), and tiny snails. (U.S. Fish & Wildlife Service: Arkansas Ecological 
Service Office: Arkansas Caves and Karst Habitat) 
K16: Animals found in Arkansas caves that are federally protected by the Endangered Species 
Act include:  

Four species of bats: Ozark big-eared bat, gray bat, norther long-eared bat, and 
Indiana bat 
Two species of crayfish: Benton Cave Crayfish and Hell Creek Crayfish 
One species of fish: Ozark cavefish (U.S. Fish & Wildlife Service: Arkansas Ecological 
Service Office: Arkansas Caves and Karst Habitat) 
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K17: Information about the past can be interpreted from fossils.  
K18:  By surveying, or mapping caves, we can systematically document exploration to 
determine where cave passages lie and possibly gain insight into additional passage that 
could otherwise go undiscovered. http://www.mospeleo.org/cave-maps 
K19: Maps help us conceptualize the relationship between the surface above and the cave 
below. http://www.mospeleo.org/cave-maps 
K20: Cave surveying is a slow process which involves field time collecting data within the 
cave. Depending upon the nature of the cave, these trips can be very demanding yet 
incredibly rewarding. http://www.mospeleo.org/cave-maps 
K21:  Cave surveyors use a specific set of symbols and measurements to create cave maps.  

 
Essential Skills: 

S1: Contribute to the success of a group or team.  
S2: Visualize or imagine 
S3: Participate in a group / class discussion  
S4: Self-reflecting 
S5: Use resources to conduct research 
S6: Interpret information from a variety of sources 
 

UNIT ASSESSMENTS 
 
Pre-Assessments 
Throughout the unit, students will be asked to discuss, complete the K-W in a K-W-L chart, fill out 
an anticipation chart, complete an information ‘dump’ and more. The pre-assessments are 
informal assessments done before the lesson to gauge learner knowledge and interest. The 
assessments will help guide the individual lesson, discussion, and help the teacher assist students 
through product development.  
 
On-going Assessments 
Formative assessments will include observations, discussions, exit-tickets, and products. These 
assessments will also include self-reflections. These assessments will help the teacher know if 
students are understanding and connecting with the content. 
 
Summative Assessments 
There are 3 major summative assessments (or projects) within this units. The first is the PSA 
writing assignment in Lesson 7. Students will be asked to select an area of conservation and write 
a concise persuasive piece for others. The second summative assignment is the cave mapping in 
Lesson 10. Students will be asked to create a sketch of a map and interpret maps during station 
activities. Students will take their knowledge of the cave system and put it into a drawing. The 
final summative activity is the cave activism. Students will choose an area of caving that is 
personal to them and create a product to inform others. This can be any reflection of the unit and 
any product. Students may choose to work independently or in groups.  
 
 
 
 
 
 
 
 

http://www.mospeleo.org/cave-maps
http://www.mospeleo.org/cave-maps
http://www.mospeleo.org/cave-maps
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UNIT SEQUENCE AND TEACHER REFLECTION 
 
Lesson 1: Your Inner Dragon: Imaginary Cave Tour (Identity) 
 (1+ hour) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C2: Adaptation 
2. C3: Survival 

Principles: 
1. P17: Everyone faces his or her own unique set of challenges. 
2. P18: Overcoming challenges sometimes requires thinking in new ways.  
3. P23: Reading fiction can be a means to self-discovery.  

Knowledge: 
1. K5: Caves are often a system of interconnected passages by the weathering of rock.  
2. K6: Recreational or scientific exploration of a cave system is called caving, potholing or 

spelunking.  
Skills: 

1. S2: Visualize or imagine 
2. S3: Participate in a group / class discussion  
3. S4: Self-reflecting 

Standards: 
1. SD1: Integrate and evaluate content presented in diverse media and formats, including 

visually and quantitatively, as well as in words. (CCSS.ELA-LITERACY.CCRA.R.7) 
2. SD31: Students build knowledge by actively exploring real-world issues and problems, 

developing ideas and theories and pursuing answers and solutions. (3d) 
Essential Question (s): 

1. How does a storyteller (through words or visuals) help the viewer experience the 
story? 

2. What does the author want the reader / viewer to remember about the story? 

3. How does do people overcome individual challenges?  
 
Introduction 
As students enter the classroom, play cave 
sounds and have the lights dimmed.  
 
Tell students they will be going on an 
imaginary caving experience through 
literature!  
 
Have students sit on the floor and spread out. 
Encourage students to close their eyes as you 
read the story.  
 
Read the story “Imagine your Inner Dragon” 
from pages 13-15 from the packet 
http://www.amazingcaves.com/Caves%20Tea
chers%20Guide.pdf.  

http://www.amazingcaves.com/Caves%20Tea
chers%20Guide.pdf 
 
Cave Sounds- 
Cave Water: Natural [Recorded by myNoise]. 
On Brown Noise [iTunes]. 2014 
 
 
I plan to sit on the floor with them!!  
 
This lesson is being ‘coded’ as identity 
because students will be asked to reflect on 
their feelings during the imaginary cave 
experience even though this is an experience 
through literature.  
 
 
 

http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
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After the imaginary cave experience, have 
students share with a partner how they felt as 
they were caving.  

• What was exciting?  

• What was scary?  

• Did you enjoy the visualizing 
experience?  

 
Following the literature cave exploration, 
show the DVD, Journey Into Amazing Caves by 
IMAX. The video lasts 39 minutes.  
 
Following the video, have students again 
reflect on their feelings of the cave after 
seeing the visuals.  

• What was exciting?  

• What was scary?  

• Did you enjoy the video experience?  
 
As an exit ticket, have students write about 
whether they enjoyed hearing about the cave 
experience (visualizing) or whether they 
preferred viewing the DVD. 
 

 
 
 
 
 
 
Judson, S. (Director). (2004). Journey into 
amazing caves [Film]. IMAX.  
 
 
I like this exit ticket because I want to know 
students learning preference. I would assume 
most students would like the movie 
experience. My goal during the unit would be 
to provide students with a lot of exposure to 
different cave elements.  
 

 
 Lesson 2: People and Caves (Connections) 
 (1+ hour) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  

1. C2: Adaptation 
2. C6: Connections 

Principles: 
1. P15: Human activities can have positive and negative effects on the environment.  

2. P16: People are inspired by elements to produce a variety of artistic creations.  
3. P24: The study of the continuum of human civilization reveals the ideals, beliefs, 

values, and institutions of its people.  
Skills: 

1. K1: The most common type of cave, solution caves, is formed by a chemical reaction 
between circulating groundwater and bedrock composed of limestone or dolomite. 

2. K2: Karst is a type of rock landscape where the dissolving of the bedrock has created 
caves. Karst landscape forms when much of the water falling on the surface interacts 
with and enters the subsurface through cracks, fractures, and holes that have been 
dissolved into bedrock. After traveling underground, the water is then discharged from 
springs, many of which are cave entrances. 

3. K5: Caves are often a system of interconnected passages by the weathering of rock. 
4. K8: Stalactites are created by the continuous dripping of mineral rich water, which 

little by little leaves mineral deposits on the ceiling as the minerals harden. (Science 
Kids: Earth Facts, Fun Cave Facts for Kids) Stalactites hang down from the ceiling. 
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5. K9: Stalagmites are created as the mineral rich water droplets fall to the cave floor 
leaving Cave Facts for Kids) Stalagmites rise up from the ground. 

6. K10: Caves have been used throughout human history as shelter, for burials, and as 
religious sites. Many archaeological treasures and ancient paints have been found in 
caves around the world. 

Skills: 
1. S2: Visualize or imagine 
2. S5: Use resources to conduct research 

Standards: 
1. SD1: Integrate and evaluate content presented in diverse media and formats, including 

visually and quantitatively, as well as in words. (CCSS.ELA-LITERACY.CCRA.R.7) 
2. SD17: Identify evidence from patterns in rock formations and fossils in rock layers to 

support an explanation for changes in a landscape over time. (4-ESS1-1) 
3. SD11: Draw on disciplinary concepts to explain the challenges people have faced and 

opportunities they have created, in addressing local, regional, and global problems at 
various times and places. (D4.6.3-5) 

4. SD27: Students build knowledge by actively exploring real-world issues and problems, 
developing ideas and theories and pursuing answers and solutions. (3d) 

5. SD31: Students explore local and global issues and use collaborative technologies to 
work with others to investigate solutions. (7d) 

Essential Question (s): 
1. What can we learn about the past from cave art?  
2. How can people tell what has happened to Earth? 
3. How has nature inspired various types of artists? 
4. What are the significant symbols and icons of civilizations/cultures? 

 
Materials: 
For Paint 

• small piece of red clay (hematite) 

• kaolin clay 

• gypsum 

• chalk 

• charcoal (purchased from biology 
supply company) 

For brushes 

• Reeds 

• palm fronds 

• long grasses 

• sticks  

• hair or fur 
Other items 

• Mortar and pestle 

• Water 

• shells, clay pots, or gourd bowls 

• toothpicks 

• brown grocery sacks cut into large 
rectangles (or thick brown paper) 

• Pictures of ancient cave art 

https://cavecurriculum.weebly.com/lesson-
11---people--caves.html 
 
http://www.amazingcaves.com/Caves%20Tea
chers%20Guide.pdf 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://cavecurriculum.weebly.com/lesson-11---people--caves.html
https://cavecurriculum.weebly.com/lesson-11---people--caves.html
http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
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If needed art paint and art brushes can be 
used as a substitute for the items listed for a 
less authentic experience.  
 
Introduction 
Ask students: “What attracts people to caves, 
both today and throughout history?” Record 
student answers on a chart and for them to 
view.  
 
Activity 1: Look at how people have used 
caves through history.  
 
Have students brainstorm and think about 
how people might have used caves in the 
past. This should be a discussion.  
 
Share the information from the 
powerpoint_script sheet 
(https://cavecurriculum.weebly.com/uploads/
8/7/9/9/8799429/lesson_11_powerpoint_scri
pt.pdf) with students in a discussion format 
setting. Students should be encouraged to 
share with the whole class and with other 
students as well.  
 
 
Activity 2: Closer look at caves. (ART) 
 
Students will now be looking at the caves, 
specifically the La Grotte Chauvet-Pont d’Arc 
Ardeche in France.  
 
First, have students watch and discuss the 
videos on cave art.  
 

• https://www.youtube.com/watch?v=
ZjejoT1gFOc 

• https://www.youtube.com/watch?v=
aSF4zk2nsTU 

• https://www.youtube.com/watch?v=
uUNODUpkT2o 

 
The following video is specific to the cave we 
will be exploring!  
 
Read this article with students and then show 
the video to introduce the cave.  
https://www.historytoday.com/archive/mont
hs-past/discovery-lascaux-cave-paintings 

I would probably have both available to 
students to use in case the ‘real’ materials 
proved to be too frustrating for students. 
However, I would NOT let the students know 
or see the paint and brushes. I would not 
want them to know there was an easy out!  
 
 
 
 
The information from this lesson was 
obtained from the link above 
(Lesson 11: powerpoint_script 
https://cavecurriculum.weebly.com/uploads/
8/7/9/9/8799429/lesson_11_powerpoint_scri
pt.pdf 
 
 
Finding high quality visuals for cave history 
has been difficult (especially without access to 
a library). We will be exploring fossils in the 
next lesson so our discussion will start 
students thinking about other ways caves 
have been used through history.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There is some conflicting information on the 
discovery of the cave. Most reports state the 
boy was 18 when the boy discovered the 
cave, not 14 as this article states. Also the 

https://cavecurriculum.weebly.com/uploads/8/7/9/9/8799429/lesson_11_powerpoint_script.pdf
https://cavecurriculum.weebly.com/uploads/8/7/9/9/8799429/lesson_11_powerpoint_script.pdf
https://cavecurriculum.weebly.com/uploads/8/7/9/9/8799429/lesson_11_powerpoint_script.pdf
https://www.youtube.com/watch?v=ZjejoT1gFOc
https://www.youtube.com/watch?v=ZjejoT1gFOc
https://www.youtube.com/watch?v=aSF4zk2nsTU
https://www.youtube.com/watch?v=aSF4zk2nsTU
https://www.youtube.com/watch?v=uUNODUpkT2o
https://www.youtube.com/watch?v=uUNODUpkT2o
https://www.historytoday.com/archive/months-past/discovery-lascaux-cave-paintings
https://www.historytoday.com/archive/months-past/discovery-lascaux-cave-paintings
https://cavecurriculum.weebly.com/uploads/8/7/9/9/8799429/lesson_11_powerpoint_script.pdf
https://cavecurriculum.weebly.com/uploads/8/7/9/9/8799429/lesson_11_powerpoint_script.pdf
https://cavecurriculum.weebly.com/uploads/8/7/9/9/8799429/lesson_11_powerpoint_script.pdf
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Chauvet Pont D’Arc: The First Paintings 
https://www.youtube.com/watch?v=1VkU4-
nVmC4 

 
Go on a virtual tour of the cave! (Free 
Version) 
https://archeologie.culture.fr/chauvet/fr/visit
e-virtuelle 
 
Tip: Go room to room by the timeline at the 
bottom. Explore each room by reading the 
bullseye dots in each room. You can move the 
mouse around to explore the room 360 style.  
 
After viewing all the information, have 
students discuss:  

• What do you know?  

• What did you notice?  

• What do you wonder? 

• Can you say it another way? 
(Connections) 

• Tell me more.  
 
Students will complete a 3-2-1 activity (See 
Appendix A) before moving on to the ART 
Activity.  
 
Art Activity 
Students will be making cave art like that of 
ancient people.  
 
First, students will take the brown paper sack 
(or thick brown paper) and crumble it, open it, 
and then repeat. Have students then smooth 
the paper back out as best they can. This will 
create a bumpy weather-looking piece of 
paper. This paper can be taped to a wall or 
even under a desk.  
 
Students should look at their ‘cave walls’ to 
see if they can envision images of primitive 
animal shapes, clouds, or other primitive-
looking patterns. Students will need to use 
their imaginations, just as ancient cave 
dwellers did. If no images are visible (or 
imagined), students can simply paint an image 
onto the paper.  
 

dates change (8th or 12th) and several articles 
will say that the date is unknown between the 
two.  
 
 
This website is actually in French, so it needs 
to be translated into English.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The background information on page 7 from 
the instructional packet provides great 
information for both the teacher and the 
student. 
http://www.amazingcaves.com/Caves%20Tea
chers%20Guide.pdf 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.youtube.com/watch?v=1VkU4-nVmC4
https://www.youtube.com/watch?v=1VkU4-nVmC4
https://archeologie.culture.fr/chauvet/fr/visite-virtuelle
https://archeologie.culture.fr/chauvet/fr/visite-virtuelle
http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
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Students will carefully grind small chunks of 
the desired rock or mineral, using a mortar 
and pestle. Place the pigment dust into a 
gourd bowl or large shell, and drip water onto 
the paint dust and stir paint with a toothpick. 
Keep adding water, a small amount at a time, 
until the paint is the desired thickness for 
painting. Follow the same procedure for other 
colors needed.  
 
To create brushes, ask students to select 
small amounts from the provided brush 
materials. (Students should try different 
items).  
 
Students can also look at ideas via books or on 
the internet if needed. Their cave art should 
resemble what might be found in a cave.  
 
If there is still time, number the cave art. Give 
students a sheet (see appendix B) and have 
students make their own interpretations of 
the new cave art. 
 

 
 
 
 
 
 
 
 
 
 
For brushes, I would probably have the 
students go out and gather their own 
materials from the surrounding area!! 

 

Lesson 3: Fossils and Artifacts (Practice) 
 (1 hour 30 minutes+) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C4: Conservation 
2. C5: Responsibility 
3. C6: Connections 

Principles: 
1. P10: Scientists classify and organize living and nonliving things in categories to better 

understand them and their relationships. 
2. P25: Rocks and minerals have characteristics that make them useful to people.   

Knowledge: 
1. K10: Caves have been used throughout human history as shelter, for burials, and as 

religious sites. Many archaeological treasures and ancient paints have been found in 
caves around the world. 

2. K17: Information about the past can be interpreted from fossils.  
 

Skills: 
1. S1: Contribute to the success of a group or team. 
2. S2: Visualize or imagine 
3. S3: Participate in a group / class discussion 
4. S5: Use resources to conduct research 
5. S6: Interpret information from a variety of sources 
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6. S7. Produce a piece of writing.  

Standards: 
1. SD4: Write informative/explanatory texts to examine and convey complex ideas and 

accurately through the effective selection, organization, and analysis of content. 
(CCSS.ELA-LITERACY.CCRA.W.2) 

2. SD5: Produce clear and coherent writing in which the development, organization, and 
style are appropriate to task, purpose, and audience. (CCSS.ELA-LITERACY.CCRA.W.4) 

3. SD7: Conduct short as well as more sustained research projects based on focused 
questions, demonstrating understanding of the subject under investigation. (CCSS.ELA-
LITERACY.CCRA.W.7) 

4. SD17: Analyze and interpret data from fossils to provide evidence of the organisms and 
the environment in which they lived long ago. (3.LS4.1) 

5. SD21: Identify evidence from patterns in rock formations and fossils in rock layers to 
support an explanation for changes in a landscape over time. (4-ESS1-1) 

6. SD25: Analyze and interpret data for patterns in the fossil record that document the 
existence, diversity, extinction, and change of life forms throughout the history of life 
on Earth under the assumption that natural laws operate today as in the past. (MS-
LS4-1) 

7. SD26: Construct an explanation based on evidence for how geoscience processes have 
changed Earth’s surface as varying time and spatial scales. (MS-ESS2.2) 

8. SD30: Students curate information from digital resources using a variety of tools and 
methods to create collections of artifacts that demonstrate meaningful connections or 
conclusions. (3c) 

9. SD33: Students use collaborative technologies to work with others, including peers, 
experts, or community members, to examine issues and problems from multiple 
viewpoints. (7b) 

Essential Question (s): 
1. How do archeologists discover fossils?  
2. What story of Earth’s history can rocks and minerals tell us? 
3. How can people tell what has happened to Earth? 
4. How have fossils helped scientists understand Earth’s geological history? 

 
Materials 

• 4 Sensory Tables / large plastic 
storage containers each filled w/ sand 
and dirt mixture 

• Different types of fossils  

• Pieces of ‘clay’ plates or other 
artifacts 

• small tools 

• pieces of trash 

• Bucket 

• Ribbon / String 

• Tape 

• Flags to mark dig sites 

• digging tools  

• brushes for digging  

• notebook / paper for recording 
 

Adapted from 
https://betterlesson.com/lesson/630221/disc
overing-fossils-a-classroom-dig 
 
 
I would like the mixture to be a harder 
material so students have to work to find the 
items. (But not too hard) 
 
 
Here are examples of possible fossil kits.  
https://www.carolina.com/physical-earth-
sciences/earth-and-space-science/earth-
science-fossils-geologic-
time/10691.ct?intid=srchredir_fossil 
 
 
 

https://betterlesson.com/lesson/630221/discovering-fossils-a-classroom-dig
https://betterlesson.com/lesson/630221/discovering-fossils-a-classroom-dig
https://www.carolina.com/physical-earth-sciences/earth-and-space-science/earth-science-fossils-geologic-time/10691.ct?intid=srchredir_fossil
https://www.carolina.com/physical-earth-sciences/earth-and-space-science/earth-science-fossils-geologic-time/10691.ct?intid=srchredir_fossil
https://www.carolina.com/physical-earth-sciences/earth-and-space-science/earth-science-fossils-geologic-time/10691.ct?intid=srchredir_fossil
https://www.carolina.com/physical-earth-sciences/earth-and-space-science/earth-science-fossils-geologic-time/10691.ct?intid=srchredir_fossil
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Prepare the sensory table / plastic storage 
containers by placing the oldest fossils 
(trilobites etc.) on the bottom, then the clay, 
then tools, then the trash pieces. Pack the 
sand and dirt between the items. If desired, 
wet the sand/dirt and let dry to make it a bit 
hard to find the items.  
 
Introduction 
Start by asking students what they know 
about paleontologists and archeologists. 
Students will fill out an individual K-W-L 
(Appendix C). This can be done as a group, yet 
students should also fill out their own as well.   
 
After the discussion, watch the video 
introducing the different disciplines.  
https://www.youtube.com/watch?v=zOJlCdM
vWAI 
Following the video, discuss:  

• What do you know? 

• What did you notice? 

• What do you wonder?  

• Can you say it another way? 
(connections) 

Have students add to their K-W-L chart under 
the L.  
 
Activity 
Now students will be able to their own dig! 
Have students brainstorm (from the video) 
digging expectations. Examples include: 

• Go slow and gently 

• Record findings in notebook 

• Stay in your dig site 

• Remove your dirt  

• Protect your findings  
 
Students will need to make a grid of their dig 
site. As a group, they need to decide how to 
do this and how big to make the grid. Use the 
flags to mark each site. As they dig, they will 
record what they find in their notebooks. 
Findings should be drawn, labeled, and 
identified.  

• Is it an artifact or a fossil? 
o How do you know?  

• Is it old or new? 
o How do you know? 

 

 
 
 
 
 
 
 
 
The K-W-L is a pre-assessment as well as a 
post assessment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.youtube.com/watch?v=zOJlCdMvWAI
https://www.youtube.com/watch?v=zOJlCdMvWAI


 15 

Students need to use resources, as a group, to 
identify all the fossils found during their dig.  
 
After finding their fossils, students will write 
up a scientific report stating their findings 
including:  

• the name of the fossil 

• the location the fossil was found  

• the process of the discovery  

 
 
 
The write up could be individually or as a 
group.  

 

Lesson 4: Cave Types and Formations (Core) 
(2-3 hours) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C1: Interdependence 
2. C2: Adaptation 
3. C6: Connections 

Principles: 
1. P11: Earth’s materials have physical and chemical characteristics. 
2. P12: Cycles produce constant change on Earth. 
3. P16: People are inspired by elements to produce a variety of artistic creations.  
4. P27: Earth’s minerals undergo change over varying lengths of time.  
5. P28: Earth’s resources are limited. 
6. P29: Water plays a major role in shaping Earth’s surface.  

Skills: 
1. S1: Contribute to other success of a group or team.  
2. S5: Use resources to conduct research.  
3. S8: Brainstorm or generate a group of ideas.  
4. S9: Produce a piece of art or visual representation to convey meaning.  

Knowledge: 

1. K2: Karst is a type of rock landscape where the dissolving of the bedrock has created 
caves. Karst landscape forms when much of the water falling on the surface interacts 
with and enters the subsurface through cracks, fractures, and holes that have been 
dissolved into bedrock. After traveling underground, the water is then discharged from 
springs, many of which are cave entrances. 

2. K4: Cave types include solution caves, volcanic caves, glacier caves, and sea caves. 
3. K5: Caves are often a system of interconnected passages by the weathering of rock. 

Standards: 
1. SD21: Identify evidence from patterns in rock formations and fossils in rock layers to 

support an explanation for changes in a landscape over time. (4-ESS1-1) 
2. SD26: Construct an explanation based on evidence for how geoscience processes have 

changed Earth’s surface as varying time and spatial scales. (MS-ESS2.2) 

3. SD29: Students evaluate the accuracy, perspective, credibility, and relevance of 
information, media, data, or other resources. (3b) 

4. SD30: Students curate information from digital resources using a variety of tools and 
methods to create collections of artifacts that demonstrate meaningful connections or 
conclusions. (3c) 
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5. SD32: Students break problems into component parts, extract key information, and 
develop descriptive models to understand complex systems or facilitate problem-
solving. (5c) 

6. SD34:  Students contribute constructively to project teams, assuming various roles and 
responsibilities to work effectively toward a common goal. (7c) 

Essential Question (s): 
1. How does Earth’s surface and underground change?  
2. How can people tell what has happened to Earth? (caves) 
3. What story of Earth’s history can rocks and minerals tell us? 

 

 
 
 
 
 
 
 
 
 
Introduction Activity and Pre-Assessment:  
Play the YouTube video: 
https://www.youtube.com/watch?v=nzoLZoT
qQa8 showing ‘Amazing Drone Video of the 
World’s Largest Cave’ from MSNBC. Then, ask 
students to write, draw, and/or label ALL they 
know about caves on a ½ sheet of paper. Give 
students roughly 5 minutes to complete the 
task. (Appendix D) 
 
 
 
Discussion 
After gathering individual pre-knowledge of 
caves, lead the students in a discussion about 
prior experience with caves. Some guiding 
questions might include:  

• Who has been to a cave?  

• How did you feel inside a cave?  

• Who wants to explore a cave? With a 
tour or without a tour?  

• What do you see in a cave?  
 
*During discussion, try to cover animals, 
formation, feel as this will be part of the next 
part 
Prior to doing the group work, students will 
be given an anticipation guide (Appendix E) to 
fill out before group work and after group 
presentations.  
 

I want to introduce students to 4 of the main 
cave types but the focus of unit will be on 
solution caves. Solution caves are familiar to 
students and are common in the area. It will 
be a brief intro to the different types of caves 
students might hear about then focus will 
shift to the formations in a solution cave.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The goal of this discussion is to gain insight 
into what experiences students have had with 
exploring caves and their overall interest level 
in caves. A secondary goal is to raise interest 
level and for them to see my interest level as 
well!  
 
 
Purpose of the questions is to see what terms 
the students use and animals they say. I know 
this can come on the individual papers but 
possibly the discussion spurs others’ thinking.  
 
Hopefully, the anticipation guide will also help 
spark student thinking.  
 
 
 

https://www.youtube.com/watch?v=nzoLZoTqQa8
https://www.youtube.com/watch?v=nzoLZoTqQa8
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Types of Caves  
Students will be working in groups to explore 
the different types of caves, create a cave 
poster, and then will report back to the class. 
Students will be exploring solution caves, lava 
caves, sea caves, and glacier caves.  

• As a class, brainstorm what should 
belong on the posters and create a 
class checklist. Items might include a 
picture, definition, formations, 
animals within, locations, how formed 

• Students should be provided 
resources for research such as 
websites and / or books.  

• Students should be placed into even 
groups.  

• Group materials: posters, markers, 
glue, etc. 
 

Provide students time as long as they 
continue to be progressing and working. As 
they are working, the teacher will walk 
around and question / guide students towards 
completion. Encourage students to add 
additional material / detail to group poster.  
 
Groups will present poster.  

I want students to work in groups to complete 
this activity for exposure to the different cave 
types. The focus will be on solution caves for 
the duration of the unit. Information is more 
readily available for solution caves so the 
other groups might need additional assistance 
locating information.  
 

 

Lesson 5: Making Carbonic Acid (Core) 
 (1 hour) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C1: Interdependence 
2. C6: Connections 

Principles: 
1. P11: Earth’s materials have physical and chemical characteristics. 
2. P25: Rocks and minerals have characteristics that make them useful to people.  
3. P26: Earth’s geological features have changed over time.  
4. P27: Earth’s minerals undergo change over varying lengths of time.  

Knowledge: 
1. K1: The most common type of cave, solution caves, is formed by a chemical reaction 

between circulating groundwater and bedrock composed of limestone or dolomite. 
2. K2: Karst is a type of rock landscape where the dissolving of the bedrock has created 

caves. Karst landscape forms when much of the water falling on the surface interacts 
with and enters the subsurface through cracks, fractures, and holes that have been 
dissolved into bedrock. After traveling underground, the water is then discharged from 
springs, many of which are cave entrances. 

3. K4: Cave types include solution caves, volcanic caves, glacier caves, and sea caves. 
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4. K5: Caves are often a system of interconnected passages by the weathering of rock. 
5. K7: Caves can be formed by many geological processes including chemical actions, 

erosion from water, tectonic and volcanic forces, microorganisms, and pressure. 

Skills: 
1. S1: Contribute to the success of a group or team 
2. S3: Participate in a group / class discussion 
3. S6: Interpret information from a variety of sources 

Standards: 
1. SD26: Construct an explanation based on evidence for how geoscience processes have 

changed Earth’s surface as varying time and spatial scales. (MS-ESS2.2) 
Essential Question (s): 

1. How can people tell what has happened to Earth? 
2. How are scientists able to sort and identify rocks? 
3. How does Earth’s surface and underground change?  
4. How can people tell what has happened to Earth? (caves) 
5. What story of Earth’s history can rocks and minerals tell us? 

 
Materials 

• examples of acids and bases 

• pictures / diagram of the pH scale 
(Appendix F) 

• can of soda pop 

• safety goggles (1 per student) 
For each student or pair/small group: 
Activity #2 Part 1 

• small cup of white table vinegar 
(acidic pH) 

• small cup of distilled water (neutral 
pH) 

• small cup of baking soda/distilled 
water solution (basic pH) 

• 3 pieces of red litmus paper 

• 3 pieces of blue litmus paper 

• Dropper or pipette 

• Making Carbonic Acid Student 
Worksheet 1 per student (Appendix 
H) 

Activity #2 Part 2 

• small cup of fresh club soda or seltzer 
water 

• small cup of flat club soda or seltzer 
water 

• 2 pieces of red litmus paper 

• 2 pieces of blue litmus paper 
Activity #3 

• Small clear cup of distilled water (1 
per student) 

• drink straw (1 per student) 

• Universal indicator solution 

https://cavecurriculum.weebly.com/lesson-6-
--making-carbonic-acid.html 
 
This activity actually makes me nervous 
because it is outside my ‘wheel-house.’ 
However, I do not shy away from doing a 
great activity with my students just because I 
am ‘uncomfortable’ with it. This will be a 
great activity to demonstrate my learning to 
students and to also show my growth as well. 
 
 
 
 
 
 
 
 
 
Setup 
For Activity #2 pour small amounts of white 
table vinegar and distilled water into small 
cups (e.g. Dixie cups).  Make a solution of 
baking soda and distilled water and pour it 
into small cups.  At least two days prior to the 
teaching of the lesson, open a can or bottle of 
club soda or seltzer water and let it sit out and 
become “flat”.  Pour small amounts of fresh 
and flat club soda or seltzer water into small 
cups.  
 
 

https://cavecurriculum.weebly.com/lesson-6---making-carbonic-acid.html
https://cavecurriculum.weebly.com/lesson-6---making-carbonic-acid.html
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• Universal indicator pH color chart 
(appendix I) 

 
 
 
Introduction 
Watch the Brainpop videos below and add 
vocabulary to the alpha boxes. (Appendix J) 

• Acids and Bases: 
https://www.brainpop.com/science/
matterandchemistry/acidsandbases/ 

o acid 
o pH scale 
o base (in chemistry) 
o ion 

• pH Scale: 
https://www.brainpop.com/science/
matterandchemistry/phscale/ 

 
Discuss the video and answer questions as 
needed.  
 
Activities 
Activity 1 

• Display the pH scale for students 
(Appendix K).  

• Review the term pH from the video. 
Students should have this term in 
their cave alpha boxes.  

• Explain to the students that scientists 
use something called the pH scale to 
measure how acidic or basic (also 
known as alkaline) something is.   

o The pH scale measures acidity 
in the same way that a ruler 
measures length.  

o pH stands for potential 
hydrogen and is a 
measurement of the 
hydrogen ion (H+) 
concentration in a liquid.  If 
there is a high H+ 
concentration, the pH 
indicates that a solution is 
very acidic.  If the solution is 
neutral, there is only a small 
H+ concentration, and the pH 
reflects that.  If the solution is 
basic or alkaline, there is 
almost no H+ concentration.   

For Activity #3 transfer universal indicator 
solution to smaller containers for the students 
to share (if necessary).  Pour small amounts of 
distilled water into clear cups. 
 
 
 
This lesson is designed for students who are 
at the junior high or high school level. Thus, 
these students would most likely have a 
background in acids and bases. I want to build 
a base knowledge for students before our 
discussion. 
 
 
 
 
 
 
 
 
 
  
 
I think this would most likely be a guided 
activity as I do not believe many students 
would have much experience with chemistry 
or dealing with acid / bases.  
 
 
 
 
 
Explain to the students that pH is nothing 
more than a way of telling how concentrated 
a hydrogen ion solution is.  The pH scale 
ranges from 0 (strongly acidic) to 14 (strongly 
basic/alkaline).  A concentration that is 
neither acidic nor basic is neutral and 
registers in the middle of the pH scale.  Use 
the concept of money to communicate an 
understanding of acid/base strength to the 
students.  Assign a neutral pH (7) the value of 
1 cent.  A pH of 6 (or 8) is ten times stronger, 
so it is worth 10 cents.  A pH of 5 (or 9) is ten 
times stronger than that, so it is worth 100 
cents (or $1).  A pH of 4 (or 10) is 10 times 
stronger than that, so it is worth $10.  
 
 

https://www.brainpop.com/science/matterandchemistry/acidsandbases/
https://www.brainpop.com/science/matterandchemistry/acidsandbases/
https://www.brainpop.com/science/matterandchemistry/phscale/
https://www.brainpop.com/science/matterandchemistry/phscale/
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Activity 2 Part 1 

• Tell the students that they are going 
to test some common household 
substances to see if they are acidic, 
basic, or neutral.   

• Explain safety procedures to be 
followed in the classroom.  Tell the 
students that they are to keep their 
safety goggles on at all times.   

• Give each student or pair/small group 
of students a small cup of white table 
vinegar, a small cup of distilled water, 
a small cup of baking soda/distilled 
water solution, 3 pieces of red litmus 
paper, 3 pieces of blue litmus paper, 
and a dropper or pipette.   

• Pass out a copy of Making Carbonic 
Acid Student Worksheet (Appendix H) 

o Tell the students that the 
small strips of red and blue 
paper are called litmus 
paper.   

o Explain that litmus paper has 
been treated with a fungi that 
sensitizes the paper to the 
acidic or basic qualities of a 
substance.  By placing a drop 
or two of each sample onto 
the litmus paper they will not 
know the exact pH of the 
solution but they will be able 
to get a rough estimation as 
to whether each substance is 
an acid, a base, or neutral.  

o Explain to the students how 
to use the litmus paper and 
what the color change of the 
litmus paper means.  

o (Appendix I) One way the 
students can help remember 
is to think: Red = Acid; Blue = 
Base.  

o Tell the students that they 
are to use the dropper to 
place one or two drops of 
each solution on a strip of red 
litmus paper and on a strip of 
blue litmus paper.   

o They will then observe and 
record their results on their 

 
Students will do their own activity but will 
follow along with the teacher. Students will 
observe and record their own findings.  
 
 
 
I remember doing these activities when I was 
in school and this helped me put into context 
the concepts that we were studying. I wanted 
to be able to bring this into the classroom.  
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copy of the Making Carbonic 
Acid Student Worksheet.   

o Explain to the students that 
the color change should be 
instantaneous but caution 
them to look at the results 
carefully.   

• Discuss the results and review some 
of the common acids and bases and 
their associated pH. (white table 
vinegar is an acid; distilled water is 
neutral; baking soda is a base) 

 
Part 2 

• Hold up a can of soda pop and have 
the students raise their hands if they 
have ever had soda pop before.   

• Ask the students if they think soda 
pop is acidic, basic, or neutral.  Why?   

o Explain to the students that 
they are going to test some 
club soda with litmus paper 
to find out if it is acidic, basic, 
or neutral.   

o Tell them that club soda is 
just like the soda pop that 
they drink but it does not 
have any flavoring in it.   

• Give each student or small group of 
students a small cup of club soda, one 
piece of red litmus paper, and one 
piece of blue litmus paper.   

o Have the students test the 
club soda with their litmus 
paper by allowing them to dip 
the end of the piece of litmus 
paper into the club soda.   

o Ask the students to record 
their observations on 
their Making Carbonic Acid 
Student Worksheets.  

• Once all of the students or small 
groups of students have tested their 
club soda ask them what color the 
litmus paper turned.  Why? (Club 
soda is slightly acidic due to 
carbonation)   

• Ask the students if they know why 
soda pop is fizzy.  Explain to the 
students that soda pop is mostly 
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carbonated water.  Carbonated water 
is water that is mixed with carbon 
dioxide under pressure. 

• Ask the students what the chemical 
formula is for water and write H2O on 
the board.   

o Explain the chemical formula 
by telling the students that 
water is made up of one 
oxygen and two hydrogen 
atoms.   

• Ask the students what chemical 
transformation needs to take place in 
order for the water to become acidic. 
(The hydrogen needs to separate 
from the oxygen) Have the students 
take a deep breath in and then 
exhale.   

o Explain to the students that 
when we exhale our bodies 
release carbon dioxide (CO2).   

• Ask the students what happens when 
water mixes with carbon 
dioxide.  Write the equation on the 
board: H2O + CO2 = H2CO3 (carbonic 
acid).   

o Explain that the hydrogen 
ions are now bonded to 
carbon instead of 
oxygen.  The water is now 
acidic or a weak carbonic 
acid.   

o Tell the students that 
carbonic acid is what makes 
soda pop fizzy. 

• Ask the students what happens when 
soda pop is left out on the counter. (It 
loses carbon dioxide and goes flat) 

• Give each student or small group of 
students a small cup of flat club soda, 
one piece of red litmus paper, and 
one piece of blue litmus paper.   

• Have the students test the flat soda 
pop with the litmus paper and record 
their observations on their Student 
Worksheets.   

• Ask the students what color the 
litmus paper turned.  Why?   
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• Discuss the results with the students. 
(Flat club soda is neutral due to lack 
of carbonation) 

Activity 3 

• Tell the students that they are going 
to make their own carbonic acid.  

•  Explain to the students that you will 
be giving each of them a small clear 
cup filled with distilled water.   

• Ask the students if the distilled water 
is an acid, a base, or neutral. (Neutral; 
this should be review from Activity #2 
Part 1).   

• Tell the students that for this activity 
they will be using a universal indicator 
solution instead of litmus 
paper.  Explain to the students that a 
universal indicator is a solution which 
undergoes several color changes over 
a wide range of pH values.  The color 
is used to “indicate” pH 
directly.  (Display the Universal pH 
Color Chart for the students to view.)   

• Ask the students what color would 
result in a neutral solution? 
(Green)  An acid? (Yellow-red)  A 
base? (Green-blue).   

o What color should the 
universal indicator solution 
change in the distilled water? 
(Green)  

• Tell the students that once they 
receive their small cup of distilled 
water, they are to add several drops 
of universal indicator solution and stir 
it into the water until the water turns 
noticeably green.   

• Caution the students that universal 
indicator solution is alcohol-based 
and flammable.   

• Always remind them of safety 
procedures and instruct them to wear 
their safety goggles . 

• Ask the students how they can make 
the distilled water go from being 
neutral to being an acid. (Add carbon 
dioxide)   

• Reference the chemical equation 
from Activity #2 Part 2 and explain 
that a chemical change is required.   

 
 
 
This activity allows students to do more 
exploration on their own. It could be more of 
a demonstration or it could also be a group 
activity depending on how comfortable the 
students / teacher is within the classroom. 
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o Where can the students get 
carbon dioxide from?   

o Have the students take a 
deep breath and exhale- 
(They can add carbon dioxide 
to the water by blowing air 
into it)   

o Explain to the students that 
they will each received a 
straw.  They can use the 
straw to stir the universal 
indicator solution into the 
distilled water.  

• Tell the students that when they are 
given the signal, they are to use the 
straw to gently blow air into the cup 
of distilled water.   

• Remind the students that universal 
indicator solution is alcohol-based 
and flammable.  

• Instruct the students that blowing too 
hard into the straw could result in 
spilling or getting the solution on 
them.   

• Warn them not to inhale through the 
straw.   

o This could lead to ingestion of 
the universal indicator 
solution which could cause 
them to get ill and have to 
seek medical attention.  

• Ask the students what they think will 
happen to the distilled water as they 
blow carbon dioxide into it.   

o How will they know if there 
has been a chemical change?  

o What does it mean if the 
color of the water changes?   

• Tell the students to record their 
predictions on their Student 
Worksheet. 

• Pass out the materials to the 
students.   

o Allow them time to mix 
universal indicator solution 
into their cups of distilled 
water and to record their 
predictions.   
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o Give the signal and allow the 
students to blow air into their 
cups.   

o Within several seconds the 
students should observe a 
color change from green to 
red/orange indicating that 
the distilled water has 
become acidic.    

o Tell the students to consult 
the Universal pH Color Chart 
if necessary and to record 
their observations on their 
Student Worksheet.   

• Discuss the results as a class. 
 
Wrap-up / Discussion 

• Upon completion of the experiment 
and cleanup of the students’ 
workstations ask the students how 
water might turn to carbonic acid in 
nature.   

• Explain to the students that after it 
rains, or snow melts water will travel 
through the soil and pick up carbon 
dioxide from decaying plants and 
other organic material.  This process 
creates a weak carbonic acid like what 
the students just created in class.   

• Ask the students where the carbonic 
acid will go once it passes through the 
soil.   

• Explain that the weak carbonic acid 
will encounter the bedrock.   

• Ask the students to think about what 
would happen if the bedrock is 
limestone.   

• Explain to the students that if the 
bedrock is limestone (or another 
carbonate rock), the carbonic acid will 
slowly dissolve it.   

• Ask the students why carbonic acid 
will dissolve limestone. (The main 
mineral found in limestone is calcite 
which dissolves in most acids)   

• What do they think will happen if this 
process continues for a long period of 
time?  (This is the process that leads 
to the formation of solution caves) 
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Lesson 6: Cave Formations (Core) 
 (1+ hour) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  

Principles: 
1. P11: Earth’s materials have physical and chemical characteristics. 
2. P12: Cycles produce constant change on Earth. 
3. P27: Earth’s minerals undergo change over varying lengths of time.  
4. P28: Earth’s resources are limited. 
5. P29: Water plays a major role in shaping Earth’s surface.  

Knowledge: 
1. K1: The most common type of cave, solution caves, is formed by a chemical reaction 

between circulating groundwater and bedrock composed of limestone or dolomite. 
2. K6: Recreational or scientific exploration of a cave system is called caving, potholing or 

spelunking.  
3. K7: Caves can be formed by many geological processes including chemical actions, 

erosion from water, tectonic and volcanic forces, microorganisms, and pressure. 
4. K8: Stalactites are created by the continuous dripping of mineral rich water, which 

little by little leaves mineral deposits on the ceiling as the minerals harden. (Science 
Kids: Earth Facts, Fun Cave Facts for Kids) Stalactites hang down from the ceiling. 

5. K9: Stalagmites are created as the mineral rich water droplets fall to the cave floor 
leaving Cave Facts for Kids) Stalagmites rise up from the ground. 

Skills: 
1. S1: Contribute to the success of a group or a team  
2. S2: Visualize or imagine 
3. S3: Participate in a group / class discussion 
4. S5: Use resources to conduct research 
5. S7: Produce a piece of writing 
6. S9: Produce a piece of art or visual representation to convey meaning 

Standards: 
1. SD1: Integrate and evaluate content presented in diverse media and formats, including 

visually and quantitatively, as well as in words. (CCSS.ELA-LITERACY.CCRA.R.7) 
2. SD4: Write informative/explanatory texts to examine and convey complex ideas and 

accurately through the effective selection, organization, and analysis of content. 
(CCSS.ELA-LITERACY.CCRA.W.2) 

3. SD5: Produce clear and coherent writing in which the development, organization, and 
style are appropriate to task, purpose, and audience. (CCSS.ELA-LITERACY.CCRA.W.4) 

4. SD6: Use technology, including the Internet, to produce and publish writing and to 
interact and collaborate with others. (CCSS.ELA-LITERACY.CCRA.W.6) 

5. SD7: Conduct short as well as more sustained research projects based on focused 
questions, demonstrating understanding of the subject under investigation. (CCSS.ELA-
LITERACY.CCRA.W.7) 

6. SD16: Compare multiple solutions designed to slow or prevent wind or water from 
changing the shape of the land. (2-ESS2-1) 

7. SD21: Identify evidence from patterns in rock formations and fossils in rock layers to 
support an explanation for changes in a landscape over time. (4-ESS1-1) 

8. SD27: Develop a model to describe the cycling of water through Earth’s systems driven 
by energy from the sun and the force of gravity. (MS-ESS2-4)  
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9. SD30: Students curate information from digital resources using a variety of tools and 
methods to create collections of artifacts that demonstrate meaningful connections or 
conclusions. (3c) 

10. SD34:  Students contribute constructively to project teams, assuming various roles and 
responsibilities to work effectively toward a common goal. (7c) 

Essential Question (s): 
1. How does Earth’s surface and underground change?  
2. How can people tell what has happened to Earth? (caves) 
3. What story of Earth’s history can rocks and minerals tell us? 

 

Throughout the unit, students will be turning 
the classroom into a LARGE solution cave 
complete with stalagmites, stalactites, other 
cave features and cave creatures (fake of 
course!).  
 
 
Introduction 
Lead the class in a discussion on what they 
would see or how they would feel when 
walking through a solution cave.  
 
Lead a class demonstrate on cave formations. 
Materials needed:  

• Sugar Cubes 

• Tray 

• Modeling Clay 

• Book  

• Water in a cup 

• Flashlight 
 
Place the cubes close together (but with room 
between for water to flow through) to form a 
rectangle in the tray. Form a piece of clay into 
a pancake that is larger than the sugar cube 
rectangle. Place the clay over the cubes and 
press the outer edge down so that it attaches 
to the tray. Leave openings in the front and 
back. Place a book under one end of the try so 
that it is tilted.  
 
Ask students:  

• What will happen when the water 
flows through the ‘cave?’  

• Why do you think that? Tell me more. 

• How should the water be poured? 
Why? Tell me more.  

• Where should we pour the water? 
Why? Tell me more.  

 

Adapted from Cave Experiment 
https://www.acs.org/content/dam/acsorg/ed
ucation/resources/k-8/science-
activities/planetearth/land/caves.pdf 
 
 
 
 
I would like to have cave sounds playing in the 
background during this discussion. 
https://mynoise.net/NoiseMachines/caveWat
erNoiseGenerator.php  
 
 
 
 
 
 
 
 
 
The goal of this discussion is to get students 
thinking about erosion and what will happen 
when water works through the cubes. The 
experiment will be done several times and 
students will be encouraged to try different 
sugar cube placements as well. 
 
 
 
 
 
All the activities and questions should follow 
the students’ line of thinking.   
 
 
 
 
 
 

https://mynoise.net/NoiseMachines/caveWaterNoiseGenerator.php
https://mynoise.net/NoiseMachines/caveWaterNoiseGenerator.php
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After discussion, pour the about ½ a cup of 
water (slowly) in a stream that runs into the 
sugar cube ‘rocks’. After a few minutes, check 
to see if any of the rock has eroded and if a 
cave is being formed. Use a flashlight to 
explore inside.  
 
Ask students: 

• What did you notice?  

• Should we try something different?  

• What would you do differently next 
time? 

• What do you think would change? 
Why? Tell me more?  

• What is the difference between the 
clay and the sugar cubes? What do 
you notice? Tell me more.  

 
If needed, pour more water through the 
‘cave’ and repeat the above questions.  
 
Continue to repeat the experiment and 
questioning as students are interested and 
materials last.  
 
 
 
Explain to students that they will be 
researching solution cave formations. Their 
goal will be to research and create different 
cave structures. They will have access to a 
variety of recycled materials such as paper, 
straws, cardboard tubes, and cardboard. They 
will also have access to art material like 
construction paper, tape, glue, paint etc.  
 
Students will be provided research resources 
and told to find cave features. They will be 
asked to find features in a solution cave, 
identify the location in the cave, and be able 
to create the structure. Students will be asked 
to become the ‘expert’ for their cave feature. 
As students choose features, record features 
and student names in a public location such 
as a whiteboard.  

 

As students are working, the teacher will walk 
around to be sure students can identify the 
cave formation, know the cave feature’s 
formation and distinguishing features, 

 
The overall goal is to get students to 
understand that water from above ground 
seeps into the ground and moves through 
caves to carve the features.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Students may work in pairs and in small 
groups. As they find their formation, they will 
need to be able to talk about their formation. 
Then they can create a model for it and a 
label with description for it.  
 
 
 
The students will record the name and 
description on an index card. Think: museum 
description.  
 
 
 
 
This process should be led by the students 
through guided questions. They may put up 
more than one feature if decided. It might not 
be a 3D model but just 1D if that is what is 
able to be hung.  
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location in the cave, and essentially be the 
cave feature expert. Students will record 
feature name and a description on a half 
sheet of paper or card stock to be added to 
the cave feature.  
 
Once students have created their feature 
description, they will use the recycled 
material to make a model of the cave feature 
to place in the classroom. This will be a large 
3D model. If it is a stalactite, it would be hung 
from the ceiling. A stalagmite would be on the 
floor beneath. Allow students time to look 
around other’s models.  
 
When time has ended, discuss with students:  

• What do you notice?  

• What else should be done?  

• What would you do differently? 

• What information about caves did 
you learn today?  

 
To finish, the students will each share one 
thing that they learned about caves. 
 

 

Lesson 7: Cave Hydrology (Practice) 
 (1 hour 30 minutes; multiple class periods for PSA writing) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C1: Interdependence 
2. C4: Conservation 
3. C5: Responsibility 
4. C6: Connections 

Principles: 
1. P21: Natural resources can be affected by human interactions.  
2. P23: Local actions can have global effects.  
3. P29: Water plays a major role in shaping Earth’s surface.  
4. P30: Water is essential for life on Earth. 

Knowledge: 
1. K1: The most common type of cave, solution caves, is formed by a chemical reaction 

between circulating groundwater and bedrock composed of limestone or dolomite. 
2. K2: Karst is a type of rock landscape where the dissolving of the bedrock has created 

caves. Karst landscape forms when much of the water falling on the surface interacts 
with and enters the subsurface through cracks, fractures, and holes that have been 
dissolved into bedrock. After traveling underground, the water is then discharged from 
springs, many of which are cave entrances. 

3. K5: Caves are often a system of interconnected passages by the weathering of rock. 
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Skills: 
1. S1: Contribute to the success of a group or team 
2. S3: Participate in a group / class discussion 
3. S5: Use resources to conduct research 
4. S7: Produce a piece of writing 
5. S8: Brainstorm or generate a group of ideas 
6. S9: Produce a piece of art or visual representation to convey meaning 
7. S10: Conduct scientific explorations  

Standards: 
1. SD1: Integrate and evaluate content presented in diverse media and formats, including 

visually and quantitatively, as well as in words. (CCSS.ELA-LITERACY.CCRA.R.7) 
2. SD4: Write informative/explanatory texts to examine and convey complex ideas and 

accurately through the effective selection, organization, and analysis of content. 
(CCSS.ELA-LITERACY.CCRA.W.2) 

3. SD5: Produce clear and coherent writing in which the development, organization, and 
style are appropriate to task, purpose, and audience. (CCSS.ELA-LITERACY.CCRA.W.4) 

4. SD7: Conduct short as well as more sustained research projects based on focused 
questions, demonstrating understanding of the subject under investigation. (CCSS.ELA-
LITERACY.CCRA.W.7) 

5. SD8: Gather relevant information from multiple print and digital sources, assess the 
credibility and accuracy of each source, and integrate the information while avoiding 
plagiarism. (CCSS.ELA-LITERACY.CCRA.W.8) 

6. SD16: Compare multiple solutions designed to slow or prevent wind or water from 
changing the shape of the land. (2-ESS2-1) 

7. SD22: Generate and compare multiple solutions to reduce the impacts of natural Earth 
processes on humans. (4-ESS3-2) 

8. SD26: Construct an explanation based on evidence for how geoscience processes have 
changed Earth’s surface as varying time and spatial scales. (MS-ESS2.2) 

9. SD27: Develop a model to describe the cycling of water through Earth’s systems driven 
by energy from the sun and the force of gravity. (MS-ESS2-4)  

10. SD28: Apply scientific principles to design a method for monitoring and minimizing a 
human impact on the environment. (MS-ESS3-3) 

Essential Question (s): 
1. What is the impact of groundwater on the cave ecosystem?  
2. What is the human impact of groundwater on the cave ecosystem? 
3. What effect do people have on their environment?  
4. Why is it important to learn about protecting groundwater? 

 

Materials Needed: 
 
Per Group: (One extra set for the teacher) 

• Eight two-liter plastic soda bottles 
(the bottoms should already be cut 
off the bottom of the bottoms- but 
keep them!) 

• Tape 

• Sharp scissors 

• Plastic tube long enough to attach the 
bottles according to diagram and to 

http://www.amazingcaves.com/Caves%20Tea
chers%20Guide.pdf 
 
 
 
This activity is taken from a teacher’s guide 
that goes along with the IMAX film “Journey 
Into Amazing Caves.” It is designed as a 
demonstration but will be modified to do in 
small groups.  
 
 

http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
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match the diameter of the bottle neck 
opening 

• Small stones, sand and aquarium 
gravel 

• Food coloring 

• Bowl of water 

• Measuring cup 

• Aluminum Foil 
 
Introduction 
Together as a class, read the article published 
by the U.S. Department of the Interior and the 
National Park Service’s page on Caves and 
Aquifers.  
https://www.nps.gov/articles/caves-and-
aquifers.htm 
 
Discuss the map.  

• What do you notice?  

• What patterns do you see?  

• What makes you wonder?  

• What questions do you have?  
 
Vocabulary:  
Have students brainstorm definitions to the 
following words:  

• karst 

• watershed 

• sinkhole 

• aquifer  

• groundwater  
These words should be added to the alpha 
boxes. (Appendix J) 
 
Definitions from the resource:  

• Karst: terrain where the topology is 
formed from dissolving rock, usually 
limestone, and is characterized by 
sinkholes, underground streams, and 
caves. Made up of 10% earth’s 
surface,  

• Watershed: area of land where all 
water collects and drains into a 
common body of water such as a 
lake, river or ocean 

• Sinkhole: depression in the ground 
caused by the collapse of underlying 
rock (containing passageways formed 
in limestone) which provides direct 
conduits for surface water 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This vocabulary will be heavily used 
throughout the whole unit and is used by the 
professionals in the field. I do want the 
students to create their own versions of the 
definitions and become comfortable using the 
terms in a variety of settings as we move 
throughout the unit.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.nps.gov/articles/caves-and-aquifers.htm
https://www.nps.gov/articles/caves-and-aquifers.htm
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• Aquifer: underground water reservoir 

• ground water: water that infiltrates 
the soil and is stored in slowly flowing 
reservoirs (aquifers); used loosely to 
refer to any water beneath the land 
surface 

 
Activity 
This activity will be a guided experience for 
students. Students will be following along 
while doing the experiment with the teacher.  
 
Assembly the two watershed bottles as 
indicated by the diagram.  
 

Construction of Karst Watershed Model 
 
 

• Cut off the bottom 2 ½ inches of 
bottom #1 and tape it on one side, 
making a hinge.  

• Cut the top 3 inches off bottom #2 
and set it aside. Pour 2 inches of 
water into the bottom of the bottle.  

• Place bottle #1 upside down into 
bottle #2. (See diagram).  

• Insert the plastic tube through bottle 
#1. (Aluminum foil may be inserted 
around tube to make it fit securely.) 

• Pack stones into the inverted bottle 
around the tube, making stone level 
higher at the edges and lower in the 
center.  

• Place a layer of sand on top of the 
stones.  

 
 
 
 
 
 
 
 
I want students to do this along with the 
teacher because students will learn best while 
doing it hands on. There will also be varying 
results between groups. Additionally, having 
the groups do it along with the 
demonstration, students will be able to see 
the results as well.  
 
Mostly likely, I would probably have the bottle 
already assembled for the students since I 
would want to have the focus on the guided 
demonstration activity and discussion.  
 
This exploration and demonstration is made 
‘smaller’ but is a representation of what 
geologists would do in the field. Geologists 
would study groundwater movement and 
pollution. Since it would be dangerous to 
students to find a polluted sinkhole, we are 
conducting a demonstration.  
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• Lay the remaining portion of bottle #2 
upside down on the sand, making 
sure the plastic tube extends through 
the screw cap portion. Arrange the 
tube until it extends no higher than 
the screw cap portion of the cut 
bottle. Tape this into position.  

 
Construction of Non-Karst Watershed Model 

• Follow steps 1-3 for Karst Model 

• Pack stones into the inverted bottle, 
again higher at the edges and lower in 
the middle. Make sure that you do 
not place too many stones, as other 
layers (representing other soil layers) 
will be added to the model. 

• Place a layer of aquarium gravel 
(slight packed) higher at the edges, 
lower in the center. 

• Place a layer of sand on top of the 
grave, again, higher at the edges and 
lower in the center.  

 
Guided Demonstration 
*Either guide students to construct their 
bottles or identify non-karst / karst bottles.  
 
1. Have students identify the ground water, 
rocky layer, and soil layer for each model. 
Also, have students identify the sinkhole in 
the karst model.  
2. Discuss what would happen to run-off 
water and rain in each model. Have students 
provide models.  
3. Stimulate rainfall by pouring ¼ cup of water 
into both watershed models. Pour water onto 
model at a time. Have students make 
observations and share aloud. Discuss.  
  
What would happen if there was pollution? 
Brainstorm different types of pollution (oil, 
trash, etc.) What types of substances can 
make their way into ground water? Create a 
list.  
 
4. Illustrate how pollution can travel through 
the water system by using food coloring (red). 
Place several drops of red food coloring onto 
the soil layer of each model. If desired, 
represent different pollution types (more 
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food coloring for oil spill) for different groups. 
Be sure to have the non-karst and karst use 
the same drops per group.  
 
5. Have students discuss how the pollution 
moves through the model. Which model did 
the pollution move the fastest? How might 
the pollution affect the area around it? Cave 
life? How can pollution be prevented from 
entering our ground water in real life?  

STOP AND PAUSE:  
Watch the following videos of real reports on 
sink holes or ground water contamination:  
 
Sinkhole at Mosaic: 
https://www.youtube.com/watch?v=8tNHpH
RXAQQ 
 
Science Behind what causes Sinkholes:  
https://www.youtube.com/watch?v=p9K8iEc6
ZH8 
 
Sinkhole in Louisiana Swallows Tree:  
https://www.youtube.com/watch?v=a7cOSzE
KvrQ 
 
Sinkhole on Missouri Golf Course Uncovers 
Amazing Underworld: 
https://www.youtube.com/watch?v=nYzGYX
M7XAA 
 
Lead a discussion with students about how 
sinkholes, aquifers, ground water, and caves 
are all interrelated. How does pollution affect 

I also want students to understand that 
people will often dump dead animals and 
trash into sink holes thinking that because the 
holes are so deep it does not matter.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.youtube.com/watch?v=8tNHpHRXAQQ
https://www.youtube.com/watch?v=8tNHpHRXAQQ
https://www.youtube.com/watch?v=p9K8iEc6ZH8
https://www.youtube.com/watch?v=p9K8iEc6ZH8
https://www.youtube.com/watch?v=a7cOSzEKvrQ
https://www.youtube.com/watch?v=a7cOSzEKvrQ
https://www.youtube.com/watch?v=nYzGYXM7XAA
https://www.youtube.com/watch?v=nYzGYXM7XAA
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caves? How can we help prevent pollution? 
How can we educate others about pollution?  
 
Gather ideas as students discuss and build 
upon thoughts. Keep ideas on a centralized 
area.  
 
Exploration Time 
Allow students to explore and test their ideas. 
  
This will be a time for students to ‘play’ with 
the additional materials, look on websites, 
and do their own research. It will be based of 
the brainstorm list students did from the 
discussion. This is what geologists do!  
 
Plan to have some local print material about 
ground water or other information about 
conservation to share! (Appendix L) 
 
Following the exploration time, students will 
create a PSA: Public Service Announcement. 
 
Write the PSA steps / goals on the board:  

• Choose an Issue: Relating to pollution 
in groundwater ending in our caves 

• Hook your audience 

• Get your facts straight!  

• Be straightforward (The less words 
the better!) 

 
Students will need to use the PSA checklist to 
help guide the quality of their own PSA. 
(Appendix M)  
 
After students have created their PSAs, hang 
them or post them in a central location. I 
would have students walk around ‘gallery’ 
style to view each of the PSAs. Each student 
would be given 3 sticky notes and would be 
asked to provide positive feedback to their 
peers. The sticky notes will be placed on the 
PSA posters hanging.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The plan would be to have several examples 
of PSAs available for students to see. Students 
WILL be creating print PSAs ‘for distribution’ 
so print examples will be provided. These 
could be storyboarding examples or posters. 
Students will most likely have seen PSAs in 
their own life as well and will want to share.  
 
When we look at these examples- we will see 
if these PSAs are using comedy or emotion – 
which is more effective? Does that matter?  
 
I would like to post them on a blog or other 
area to share with ACTUAL geologists and 
those who work with ground water to share 
feedback. Making it public would create more 
‘buy-in’ from students.  
 
 
I only want the students to provide the 
positive feedback and not the ‘constructive’ 
feedback. Too often (in my opinion) students 
get into a competitive mindset and look for 
what can be improved. I want students to see 
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what is positive so they can learn from those 
as well. 

 

Lesson 8: Clean Water Challenge (Practice) 
 (2 hours) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. S1: Contribute to success of a group or team 
2. S3: Participate in a group / class discussion 
3. S5: Use resources to conduct research 
4. S7: Produce a piece of writing 
5. S8: Brainstorm or generate a group of ideas 
6. S10: Conduct scientific explorations 

Principles: 
1. P23: Local actions can have global effects. 
2. P21: Natural resources can be affected by human interactions.  
3. P30: Water is essential for life on Earth.  
4. P28: Earth’s resources are limited.  

Knowledge: 
1. K1: The most common type of cave, solution caves, is formed by a chemical reaction 

between circulating groundwater and bedrock composed of limestone or dolomite. 
2. K2: Karst is a type of rock landscape where the dissolving of the bedrock has created 

caves. Karst landscape forms when much of the water falling on the surface interacts 
with and enters the subsurface through cracks, fractures, and holes that have been 
dissolved into bedrock. After traveling underground, the water is then discharged from 
springs, many of which are cave entrances. 

3. K3: Caves are non-renewable resources.  
4. K5: Caves are often a system of interconnected passages by the weathering of rock. 

Skills: 
1. S1: Contribute to the success of a group or team 
2. S4: Self-reflecting 
3. S3: Participate in a group / class discussion 
4. S8: Brainstorm or generate a group of ideas 
5. S10: Conduct scientific explorations 

Standards: 
1. SD4: Write informative/explanatory texts to examine and convey complex ideas and 

accurately through the effective selection, organization, and analysis of content. 
(CCSS.ELA-LITERACY.CCRA.W.2) 

2. SD7: Conduct short as well as more sustained research projects based on focused 
questions, demonstrating understanding of the subject under investigation. (CCSS.ELA-
LITERACY.CCRA.W.7) 

3. SD20: Support an argument that plants get the materials they need for growth chiefly 
from air and water. (5-LS1-1) 

4. SD16: Compare multiple solutions designed to slow or prevent wind or water from 
changing the shape of the land. (2-ESS2-1) 

5. SD28: Apply scientific principles to design a method for monitoring and minimizing a 
human impact on the environment. (MS-ESS3-3) 

Essential Question (s): 
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1. How can protect our water sources?  
2. Why is it important to protect our water sources?  
3. Why is water essential for sustaining life on Earth?  

 

Materials: 

• ‘dirty’ water sample 

• plastic cups 

• paper towels 

• cotton balls/discs 

• coffee filters 

• sponges 

• pieces of nylon (tights), cheese cloth, 
felt, various fabrics 

• sand and/or gravel 

• rubber bands 

• salt 

• empty pop bottles, milk jugs,  

• screen 

• string, wire, twist ties 

• scissors 

• activated charcoal 

• denture cleaning tablets 

• clay or plumbers putty 

• dish detergent 

• baking soda 

• corn meal 

• sugar 

• plastic cling wrap / aluminum fool 

• variety of tape 
***other supplies that are on hand (note: not 
all of the supplies listed are helpful!) 
 
Students should work in pairs or small groups 
to problem solve. They will be work on a 
challenge and otherwise will be allowed to do 
their own research or problem solve on their 
own.  
 
Introduction 
Show students the clip from the Apollo 13 
movie.  
https://www.youtube.com/watch?v=ry55--
J4_VQ 
This clip represents a true event when 
astronauts needed the scientists help. The 
scientists were presented with a challenge (to 
help the astronauts return safely home) and 
were given constraints (limited supplies and 
the square peg into a round hole).  

http://www.groundwater.org/file_download/i
nline/fbe4a8cc-a961-475c-b355-
575fe657da62 
 
 
 
 
This challenge can get messy but it will be 
FUN!  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Students will NOT be allowed to work alone 
on this one!  

 

 
 
 
 
This is my FAVORITE video clip to show 
whenever I start to do challenges like this 
one. It shows the ‘real-world’ concept of 
problem solving with constraints.  
 
 
 
 
 
 
 

https://www.youtube.com/watch?v=ry55--J4_VQ
https://www.youtube.com/watch?v=ry55--J4_VQ
http://www.groundwater.org/file_download/inline/fbe4a8cc-a961-475c-b355-575fe657da62
http://www.groundwater.org/file_download/inline/fbe4a8cc-a961-475c-b355-575fe657da62
http://www.groundwater.org/file_download/inline/fbe4a8cc-a961-475c-b355-575fe657da62
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The students will be doing something as 
groundwater scientists in the Clean Water 
Challenge.  
 
Post for students to see the following 
information: 
 
Challenge: Clean a cup of ‘dirty’ water using 
only the supplies available on the supply 
table.  
 
May: Do online research, test multiple 
samples, try multiple ideas, consult other 
classmates, check with the teacher 
 
May not: stop working, stop testing, give up, 
stop trying new ideas 
 
Constraints: (Time limit), only the supplies 
provided on the table  
 
Activity 
Begin by having students spend 10 minutes 
with their group brainstorming ideas. The 
brainstorming may include listing or drawing 
different ideas.  
 
Management Tip: Have only 1 group member 
gather supplies!  
 
Allow students plenty of time to explore and 
test different ideas. Each group should be 
able to try multiple ideas because there is no 
right or wrong answers. The teacher should 
walk around groups and ask students guiding 
questions as well as help students stay on 
track.  
 
At the close of the activity, students should 
reflect on their learning process. 
 
Questions you might ask: 

• What did you find that worked the 
best? 

• Were there any materials that made 
the water worse? 

• Did you use any sort of process in the 
challenge? 

 
 
 
 
 
 
 
 
When doing these challenges, I ALWAYS post 
these on the board for students to see- Then, 
when students ask questions “Can I….” I 
always point to the board… as long as it fits 
within the ‘rules’ or constraints, they are 
allowed to do it. I have found with gifted 
students; they can sometimes get really good 
at finding the loopholes. (And waste time 
doing it!) Posting the rules also saves time 
from repeating it! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reflecting is VERY important! Students will 
sometimes be frustrated if they ‘failed’ during 
the time. I would sometimes leave supplies 
out so they could try again if there was any 
‘free’ time.  
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• If you found something that worked, 
did you try it again? 

• Hearing from others, what might you 
do differently next time? 

• Is it easy or hard to clean water? 

• What if you had to clean all the water 
you used? 

• What are pollutants that make water 
unsafe? How can we prevent 
pollution? 

 
After students have verbally reflected, have 
students reflect on a paper. They should draw 
(and label) their best design and write a 
reflection.  
(see appendix N). 
 

 

Lesson 9: Cave Obstacle Course (Identity) 
 (1 hour) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C1: Interdependence 
2. C2: Adaptation 
3. C3: Survival 
4. C5: Responsibility 

Principles: 
1. P17: Everyone faces his or her own unique set of challenges.  
2. P18: Overcoming challenges sometimes requires thinking in new ways.  
3. P19: Being able to face and overcome challenges is a valuable trait in life.  

Knowledge: 
1. K1: The most common type of cave, solution caves, is formed by a chemical reaction 

between circulating groundwater and bedrock composed of limestone or dolomite. 
2. K2: Karst is a type of rock landscape where the dissolving of the bedrock has created 

caves. Karst landscape forms when much of the water falling on the surface interacts 
with and enters the subsurface through cracks, fractures, and holes that have been 
dissolved into bedrock. After traveling underground, the water is then discharged from 
springs, many of which are cave entrances. 

3. K5: Caves are often a system of interconnected passages by the weathering of rock. 
4. K6: Recreational or scientific exploration of a cave system is called caving, potholing or 

spelunking. 

Skills: 
1. S1: Contribute to the success of a group or team 
2. S2: Visualize or imagine 
3. S3: Participate in a group / class discussion 
4. S4: Self-reflecting 

Standards: 
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1. SD26: Construct an explanation based on evidence for how geoscience processes have 
changed Earth’s surface as varying time and spatial scales. (MS-ESS2.2) 

Essential Question (s): 
1. What physical requirements are needed to go cave exploring?  
2. What does it mean to face a challenge?  
3. How can nature cause challenges?  
4. What steps must be taken to face a challenge?  

 
Introduction 
Students need to understand that caving is a 
group activity that is done at a steady pace. 
There is a difference between commercial 
caving (done as a tourist attraction) and 
adventure caving.  
 
To begin, discuss various caving equipment 
and its uses with students.  
 
Show students caving equipment, preferably 
hands-on, and discuss the uses of each. These 
include:  

• helmet 

• headlamp & additional light sources 

• old clothing (you get muddy!) 

• gloves 

• knee & elbow pads 

• cave pack  

• food and water 

• Repel harness  

• Rope  
 
Also include pictures of people using the 
equipment while caving.  

• What do you know?  

• What do you notice? 

• What do you wonder? 

• Can you say it another way? (Make 
connections) 

• Tell me more.  
 
Discuss the teamwork skills needed to go 
caving together. Focus should be placed on 
trust and communication.  
Create an anchor chart of ideas of positive 
communication and trust ideas that students 
brainstorm to display.  
 
Main Activity 
Tell students that they will be going through a 
cave obstacle course.  

https://us.humankinetics.com/blogs/excerpt/t
eaching-outdoor-adventure-skills-caving  
This lesson covers how to maneuver safely 
and efficiently through a cave using basic 
techniques. The lesson emphasizes specific 
techniques such as crawling, stooping, rolling, 
squeezing through tight passages, and 
negotiating slopes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://us.humankinetics.com/blogs/excerpt/teaching-outdoor-adventure-skills-caving
https://us.humankinetics.com/blogs/excerpt/teaching-outdoor-adventure-skills-caving
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3 things to remember about caving: 
1. Avoid touching formations unless 

doing so is the ONLY way to avoid a 
fall. Touching formations can cause 
irreversible or long-term damage.  

2. Stretch before entering the cave or 
start slowly to allow the body to 
warm up.  

3. Use 3-points of contact. This typically 
means 2 feet and 1 hand. Using this 
method will ensure secure contact 
that will prevent a big spill. Three 
points of contact can also mean using 
feet and butt to slide down a wet or 
muddy area. In some areas of a cave, 
it may be necessary to use 4 points of 
contact. (2 feet and 2 hands.  

Have a student demonstrate the following 
caving techniques and discuss  

• Crawling on hands and feet  

• crawling on belly 

• stooping 

• rolling 

• steep slopes 

• chimney 

• movement with a pack 

• ball-and-chain technique  
 
Then have the students ALL try these 
movements (except movement with a pack 
and ball-and-chain technique) within a large 
space where there is a lot of room to move.  
 
Obstacle Course 
The obstacle course will be made up of easily 
obtained items. Chairs will be placed as 
crawlways. Tables will be placed on their sides 
and pushed together for a side squeeze. 
Students can go under the table. Make one 
table low that students must belly crawl. Pool 
noodles can be used for column formations 
and placed on the floor with table for 
obstacles to climb over.  
 
Use wooden boxes or other objects to 
simulate simple climbing problems to require 
spotting.  
 
Wrap-Up 

 This is covered in previous lessons.  
 
 
 
 
 
 
 
 
 
 
 
The link shared where I found this lesson has 
great information about the WHYS for each 
position.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This obstacle course would best be setup in a 
large empty room or gym.  
 
 
(In the next activity, students will be doing a 
cave mapping activity, the same cave could be 
used for that activity as well.) 
 
 
 
 
If all goes well, it could be fun to do the 
activity in the dark with flashlights and 
headlamps!!  
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To finish, have students share their reflections 
about how they did during the obstacle 
course.  

• What was easy?  

• What was a challenge?  

• What would be exciting (or not)? 
Would you rather go adventure or 
commercial caving? Why? 

Depending on time, I would probably have 
students do this in a Mix-Pair-Share type style 
or just in partners as it would be less intrusive. 

 
Lesson 10: Cave Mapping (Practice) 
 (1 hour 30 minutes) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C1: Interdependence 
2. C4: Conservation 
3. C6: Connections 

Principles: 

1. P11: Earth’s minerals have physical and chemical characteristics.  
2. P12: Cycles produce constant change on Earth.  
3. P18: Overcoming challenges sometimes requires thinking in a new way.  
4. P22: Geography influences needs, culture, opportunities, choices, interests, and skills.  
5. P25: Rocks and minerals have characteristics that make them useful to people.  

Knowledge: 
1. K5: Caves are often a system of interconnected passages by the weathering of rock. 
2. K18: By surveying, or mapping caves, we can systematically document exploration to 

determine where cave passages lie and possibly gain insight into additional passage 
that could otherwise go undiscovered. 

3. K19: Maps help us conceptualize the relationship between the surface above and the 
cave below. 

4. K20: Cave surveying is a slow process which involves field time collecting data within 
the cave. Depending upon the nature of the cave, these trips can be very demanding 
yet incredibly rewarding. 

5. K21: Cave surveyors use a specific set of symbols and measurements to create cave 
maps.  

Skills: 
1. S1: Contribute to the success of a group or a team 
2. S2: Visualize or imagine 
3. S4: Self-reflecting 

Standards: 
1. SD9: Use maps, satellite images, photographs, and other representations to explain 

relationships between the locations of places and regions and their environmental 
characteristics. (D2.Geo.2.3-5) 

2. SD4: Write informative/explanatory texts to examine and convey complex ideas and 
accurately through the effective selection, organization, and analysis of content. 
(CCSS.ELA-LITERACY.CCRA.W.2) 

3. SD5: Produce clear and coherent writing in which the development, organization, and 
style are appropriate to task, purpose, and audience. (CCSS.ELA-LITERACY.CCRA.W.4) 
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4. SD8: Gather relevant information from multiple print and digital sources, assess the 
credibility and accuracy of each source, and integrate the information while avoiding 
plagiarism. (CCSS.ELA-LITERACY.CCRA.W.8) 

Essential Question (s): 
1. How do cave maps reflect history? 

2. How does the cave map interact with people? 
 

Introduction: 
As a class, study the map of the Hotbox Cave 
from Rockcastle County, Kentucky. (Appendix 
O) 
https://startcaving.com/wp-
content/uploads/2020/01/hotboxmap.pdf 
 
Ask the questions: 

• What do you know? 

• What do you notice? 

• What do you wonder? 

• What can you say about the map in 
another way? (make connections) 

• Tell me more. 
 
Give students the map booklet about cave 
mapping and provide students time to read. 
https://hinko.org/hinko/Dowloads/11/2/XI-2-
11.pdf 
 
Again, ask students:  

• What do you know? 

• What do you notice? 

• What do you wonder? 

• What can you say about the map in 
another way? (make connections) 

• Tell me more.  
 
Relate this information back to the Hotbox 
cave.  
 
Activity  
Students will work through 3 different 
stations. This will help control the number of 
students at each activity.  
 
Station #1: Cave Sketching 
Students will crawl through a ‘cave’ created in 
the classroom. The cave will be constructed 
from desks, chairs, dark sheets / blankets, and 
other items. The desks and chairs should be 
arranged so that students will need to crawl 
through various passageways (or tunnels). 

https://tinyurl.com/y9qeao46 
 
 
https://hinko.org/hinko/Dowloads/11/2/XI-2-
11.pdf 
 
 
 
 
 
Teacher notes from the website:  
Plan: At the top, we will find a detailed plan, 
which gives us a good idea of the length, 
shape, and layout of the cave. The map 
contains markers for special passages, and 
then gives cross-sections for each of the 
passages. This gives me a great impression of 
what to expect. 

Projection: At the bottom, the cartographer 
gives us a long-profile, including a scale of 
depth at the left-hand side. This gives us a 
general idea of the slope and ceiling heights. 
We can see straight away that the entrance to 
this cave is a vertical pit, which the plan 
confirms (but it isn’t as easy to tell from the 
top view angle). The end of the tunnels has an 
8 feet pit. 

Features: The draftsman gives us detailed 
notes (both in the plan and long-profile) on 
the topographic details, contents of the cave, 
and any interesting surface features and 
paths. He (I’ve checked) makes good use of 
symbols to show us any ceiling drops, hanging 
ledges, and breakdown (lots of breakdown in 
the mid-section). 

The cave could be the same as the previous 
lesson. However, a simpler cave might be 
better.  

https://startcaving.com/wp-content/uploads/2020/01/hotboxmap.pdf
https://startcaving.com/wp-content/uploads/2020/01/hotboxmap.pdf
https://hinko.org/hinko/Dowloads/11/2/XI-2-11.pdf
https://hinko.org/hinko/Dowloads/11/2/XI-2-11.pdf
https://tinyurl.com/y9qeao46
https://hinko.org/hinko/Dowloads/11/2/XI-2-11.pdf
https://hinko.org/hinko/Dowloads/11/2/XI-2-11.pdf
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Use the chairs to block passages. The sheets 
can be used to make the tunnel darker and 
students can use flashlights. Inside the tunnel, 
place bat guano (not real of course!), 
stalactites, stalagmites, rockpiles, a ‘lake or 
pond’ etc., for students to record on their 
map.  
 
Students will crawl through the tunnel and 
record their map from a bird’s point of view.   
 
 
Station #2 Cave Maps 
Students will be looking at a variety of cave 
maps. http://cavecartography.com/index.html 
 
Students should observe the caves and as a 
group discuss the cave maps.  

• What do you know?  

• What do you notice? 

• What do you wonder? 

• Can you say it another way? (Make 
connections) 

• Tell me more.  
 
After students have discussed the maps, they 
will each choose a map and then write a 
descriptive paragraph to go along with it. The 
paragraph should describe the characteristics 
found in the map and be detailed enough that 
if someone was to read the description, then 
the person could pick the map from the pile.  
 
Station #3 “How to” Cave Sketching 
 
Students will watch videos on cave sketching 
and will have the opportunity to sketch their 
own caves! This is part of cave sketching but 
also taps into the art side for students!  
 
How to draw a cave 
https://www.youtube.com/watch?v=DdrgsmP
1xrk 
 
https://www.youtube.com/watch?v=J3Z3Z5B
Vau0 
 
https://www.youtube.com/watch?v=eiWxarP
H1VU 
 

Allow students to choose the paper (graph, 
lined or white) Students may also choose to 
take a clipboard or a notebook.  

Oh… allowing children to crawl around under 
a dark tarp…..WHOOP!  

By placing the students in groups, this will 
help control who is in which group. If there 
are some students who should NOT be under 
a dark tarp unsupervised, then this can be 
controlled by group placement.  

The maps should be printed off from the site.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Students will need access to their own 
computers so they can pause videos as 
needed.  
 
I thought this would be a ‘fun’ and practical 
station because cave sketchers need to be 
good sketchers! They need to know how to 
draw and be very good at it.  
 
 
 
 
 
 
 
 
 

http://cavecartography.com/index.html
https://www.youtube.com/watch?v=DdrgsmP1xrk
https://www.youtube.com/watch?v=DdrgsmP1xrk
https://www.youtube.com/watch?v=J3Z3Z5BVau0
https://www.youtube.com/watch?v=J3Z3Z5BVau0
https://www.youtube.com/watch?v=eiWxarPH1VU
https://www.youtube.com/watch?v=eiWxarPH1VU
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How to draw a cave from words into picture 
https://www.youtube.com/watch?v=ZJAE4WY
aOEc 
 
To conclude the day, students will reflect by 
writing on an index card if they would have an 
interest in being a cave surveyor / cave 
sketcher and why / why not. What parts did 
they enjoy or not enjoy?  
 

 
 
 
 
 The self-reflection is more if the identity 
parallel lesson, but I believe it is important to 
have students reflect on how they did overall. 
Additionally, I want to know if they had any 
interest or not.  

 
Lesson 11: Thailand Cave Rescue (Connections) 
 (2 hours) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C1: Interdependence 
2. C2: Adaptation 
3. C3: Survival 
4. C6: Connections 

Principles: 

1. P17: Everyone faces his or her own unique set of challenges.  
2. P18: Overcoming challenges sometimes requires thinking in new ways.  
3. P19: Being able to face and overcome challenges is a valuable trait in life.  
4. P23: Local actions can have global effects. 
5. P31: Knowledge of the past helps one understand the present and make decisions 

about the future.  
Knowledge: 

1. K1: The most common type of cave, solution caves, is formed by a chemical reaction 
between circulating groundwater and bedrock composed of limestone or dolomite 

2. K2: Karst is a type of rock landscape where the dissolving of the bedrock has created 
caves. Karst landscape forms when much of the water falling on the surface interacts 
with and enters the subsurface through cracks, fractures, and holes that have been 
dissolved into bedrock. After traveling underground, the water is then discharged from 
springs, many of which are cave entrances. 

3. K5: Caves are often a system of interconnected passages by the weathering of rock. 
4. K6: Recreational or scientific exploration of a cave system is called caving, potholing or 

spelunking. 

Skills: 
1. S1: Contribute to the success of a group or team 
2. S2: Visualize or image 
3. S3: Participate in a group / class discussion 
4. S4: Self-reflecting 
5. S5: Use resources to conduct research 
6. S8: Brainstorm or generate a group of ideas 

Standards: 
1. SD16: Use evidence to develop a claim about the past. (D2.His.16.3-5) 
2. SD21: Identify evidence from patterns in rock formations and fossils in rock layers to 

support an explanation for changes in a landscape over time. (4-ESS1-1) 

https://www.youtube.com/watch?v=ZJAE4WYaOEc
https://www.youtube.com/watch?v=ZJAE4WYaOEc
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3. SD28: Apply scientific principles to design a method for monitoring and minimizing a 
human impact on the environment. (MS-ESS3-3) 

4. SD29: Students evaluate the accuracy, perspective, credibility, and relevance of 
information, media, data, or other resources. (3b) 

5. SD30: Students curate information from digital resources using a variety of tools and 
methods to create collections of artifacts that demonstrate meaningful connections or 
conclusions. (3c) 

6. SD31: Students build knowledge by actively exploring real-world issues and problems, 
developing ideas and theories and pursuing answers and solutions. (3d) 

7. SD32: Students break problems into component parts, extract key information, and 
develop descriptive models to understand complex systems or facilitate problem-
solving. (5c) 

8. SD33: Students use collaborative technologies to work with others, including peers, 
experts, or community members, to examine issues and problems from multiple 
viewpoints. (7b) 

9. SD34:  Students contribute constructively to project teams, assuming various roles and 
responsibilities to work effectively toward a common goal. (7c) 

10. SD35: Students explore local and global issues and use collaborative technologies to 
work with others to investigate solutions. (7d) 

Essential Question (s): 

1. How did the contribution of many help save the lives of the 13 soccer players and their 
coach?  

2. How can one event connect people across the world? 
3. How does one try to solve difficult problems?  

 

Introduction 
https://www.youtube.com/watch?v=d7uhm_
OlXj4  
 
Begin by showing students the YouTube video 
by CNN “The Miraculous Story of the Thai 
Cave Rescue.”  
 
Then, lead a discussion with questions like the 
following:  

• What are your thoughts? What are 
you thinking?  

• What did you notice? Tell me more.  

• Who was involved in the rescue? 
What was his/her role?  

• What else would you like to know? 
(record questions or have a student 
record) 

 
Examine Cave Map: (Appendix P) 
 
Have students look at the map. And ask 
students the same questions to discuss with 
partners.  

1. What does do you notice?  

This can be a sensitive topic for students so it 
will be important to be open and watchful of 
student discussion.  
 
 
 
 
 
The discussion should be led primarily by the 
students and questions should build on 
student thinking. The goals of the discussion 
should be: 

1. Tap into the emotional side of this 
event 

2. Show the connections (world-wide 
and cross discipline) that went into 
the rescue 

 
Some of the thoughts I would expect students 
to think about include:  

• Boys spent 10 days before being 
found (no food, no light--- what about 
bathrooms?)  

• One person died- navy seal 

https://www.youtube.com/watch?v=d7uhm_OlXj4
https://www.youtube.com/watch?v=d7uhm_OlXj4
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2. What do you know?  
3. What do you wonder? 
4. Can you say it another way? 

(Connections) 
5. Tell me more.  

 
After students have discussed with partners, 
allow them to share with the whole group and 
discuss.  
 
 
Students will discuss how the possible rescue 
options that the rescue teams considered:  
https://www.youtube.com/watch?v=3g_-
agsDW5o 

1. Teach the boys to swim out with 
scuba gear 

2. Drag students out of cave with 
medical equipment (sedation) 

3. Leave students in the cave with 
supplies to wait until water drains 
after the monsoon season 4 months 
later  

 
In small groups, students will brainstorm 
and/or research to complete the chart.  

Pluses Negatives Experts 
Needed 

 
 
 
 

  

 
The chart will be completed for each of the 3 
different scenarios.  
 
After groups have completed their charts, 
allow students to share with the whole class. 
See what should be added or taken off… etc. 
Share with students what was ultimately 
decided and why that decision was made.  
 
Exit Ticket (Appendix Q) 
Students will write a 3-2-1 to summarize 
learning for the day.  
 

• Boys sedated on way out- meaning 
and why 

 
Students should understand that the tunnel is 
long and narrow. This makes it dangerous; 
especially in the narrow, flooded passage. The 
video should help with understanding as well.  
 
I want students to understand that this was a 
VERY real discussion that happened during 
the first 2-3 weeks during the rescue efforts. 
The YouTube video will help show this as well. 
People were having these conversations 
about what would be best.  
 
While students are working, the teacher will 
walk around to discuss thinking with students. 
Help might include providing additional 
research material, get students thinking about 
pluses or negatives to balance out the chart, 
or to bring in other students into the 
discussion.   
 
 
I want students to be able to summarize their 
own learning. This will also provide me a 
check for understanding in their OWN words 
what they learned and to check for any 
miscues. I can build on this understanding for 
future lessons.  

 
 
Lesson 12: Thailand Rescue (Identity) 
 (2+ hours) 

https://www.youtube.com/watch?v=3g_-agsDW5o
https://www.youtube.com/watch?v=3g_-agsDW5o
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UNIT SEQUENCE REFLECTION 

Concepts:  
1. C1: Interdependence 
2. C2: Adaptation 
3. C3: Survival 
4. C5: Responsibility 
5. C6: Connections 

Principles: 

1. P17: Everyone faces his or her own unique set of challenges.  
2. P18: Overcoming challenges sometimes requires thinking in new ways.  
3. P19: Being able to face and overcome challenges is a valuable trait in life.  
4. P23: Local actions can have global effects. 
5. P31: Knowledge of the past helps one understand the present and make decisions 

about the future. 
Knowledge: 

1. K1: The most common type of cave, solution caves, is formed by a chemical reaction 
between circulating groundwater and bedrock composed of limestone or dolomite 

2. K2: Karst is a type of rock landscape where the dissolving of the bedrock has created 
caves. Karst landscape forms when much of the water falling on the surface interacts 
with and enters the subsurface through cracks, fractures, and holes that have been 
dissolved into bedrock. After traveling underground, the water is then discharged from 
springs, many of which are cave entrances. 

3. K5: Caves are often a system of interconnected passages by the weathering of rock. 
4. K6: Recreational or scientific exploration of a cave system is called caving, potholing or 

spelunking. 

Skills: 
1. S1: Contribute to the success of a group or team 
2. S2: Visualize or image 
3. S3: Participate in a group / class discussion 
4. S4: Self-reflecting 
5. S5: Use resources to conduct research 
6. S8: Brainstorm or generate a group of ideas 

Standards: 
1. SD16: Use evidence to develop a claim about the past. (D2.His.16.3-5) 
2. SD21: Identify evidence from patterns in rock formations and fossils in rock layers to 

support an explanation for changes in a landscape over time. (4-ESS1-1) 
3. SD28: Apply scientific principles to design a method for monitoring and minimizing a 

human impact on the environment. (MS-ESS3-3) 
4. SD29: Students evaluate the accuracy, perspective, credibility, and relevance of 

information, media, data, or other resources. (3b) 
5. SD30: Students curate information from digital resources using a variety of tools and 

methods to create collections of artifacts that demonstrate meaningful connections or 
conclusions. (3c) 

6. SD31: Students build knowledge by actively exploring real-world issues and problems, 
developing ideas and theories and pursuing answers and solutions. (3d) 

7. SD32: Students break problems into component parts, extract key information, and 
develop descriptive models to understand complex systems or facilitate problem-
solving. (5c) 
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8. SD33: Students use collaborative technologies to work with others, including peers, 
experts, or community members, to examine issues and problems from multiple 
viewpoints. (7b) 

9. SD34:  Students contribute constructively to project teams, assuming various roles and 
responsibilities to work effectively toward a common goal. (7c) 

10. SD35: Students explore local and global issues and use collaborative technologies to 
work with others to investigate solutions. (7d) 

Essential Question (s): 
1. How can one event in time be seen through multiple viewpoints? 
2. How did the contribution of many help save the lives of the 13 soccer players and their 

coach?  
3. How can one event connect people across the world? 
4. How does one try to solve difficult problems? 

 
Introduction 
Ask students to silently reflect on how they 
felt yesterday when they discussed the 
Thailand cave rescue. Give silent time to think 
about. Then, give students the option to write 
about their feelings or to share with a partner. 
Then, if anyone wants to share with the class, 
they may.  
 
 
 
Using pictures, such as those in Appendix R, 
brainstorm people involved in the Thailand 
cave rescue. The goal is to help students 
come up with a perspective role to write 
about while following the timeline. The only 
roles that are not an option are those needing 
rescue.  
 
Possible Ideas: 

• Navy Seals (British, Thailand, USA) 

• Medical (Doctor, Nurse, Medic, 
Psychologist, helicopter pilot)  

• Police 

• Food Service 

• Media 

• Family 

• Public views 

• Volunteers  
 
Students will pick a role and as they learn 
more about the timeline of the rescue, the 
will individually or in groups, take notes about 
how that role might perceive the rescue. In 
other words, the student is writing the notes 
from that person’s perspective.  

Students will take on the perspective of a 
person involved in the Thailand rescue and 
create a product describing the rescue.  
 
I will be guiding students through this 
together while they take notes. I do not want 
them to take to do open research due to the 
sensitive nature of the topic. This helps me 
control the discussion and information etc.  
 
I want to tap into the feelings of hearing 
about the news. Students will have had time 
to reflect and think about this information. 
Some students might have even talked about 
it more at home. I know I have had a student 
(or two) in the past that I would have had to 
really watch with this lesson as it would have 
tugged HARD at the heart strings. This ‘pre-
assessment’ observation activity will help me 
see how students are doing.  
 
 
Students will already be familiar with the 
Thailand cave rescue and people involved. 
This should be a discuss as the students 
brainstorm and some leading questions to 
help students generate ideas.  
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We will place the roles into a RAFT (Appendix 
R) for the project.  
 
Together, read the book Trapped in a 
Thailand Cave by S.L. Hamilton which is part 
of the Xtreme Rescues series. The book 
follows the timeline of the rescue. While 
reading, we will stop along the timeline to 
discuss the individual roles, watch videos, and 
take notes.  
 
June 23, 2018 Twelve boys and their soccer 
coach enter the Tham Luang Cave and the 
monsoon rains caused the cave to quickly fill 
with water.  
 
Read the following report from NPR shared on 
June 25, 2018 sharing the news of the 
trapped boys. 
https://www.npr.org/2018/06/25/623183444
/divers-search-flooded-cave-in-thailand-for-
12-missing-boys-and-their-soccer-coac 
 
July 2, 2018 The boys and the coach were 
found alive (but hungry!)  
https://www.cbsnews.com/news/thailand-
cave-rescue-update-soccer-team-found-alive-
today-in-tham-luang-nang-non-2018-7-2/ 
 
https://www.bbc.com/news/world-asia-
44688909 
 
https://www.bbc.com/news/world-asia-
44688909 
 
July 2, 2018 Now that the boys were found, a 
decision must be made how to rescue them. 
Return to the charts made by the students 
about the 3 options  

1. Teach the boys to swim out with 
scuba gear 

2. Drag students out of cave with 
medical equipment (sedation) 

3. Leave students in the cave with 
supplies to wait until water drains 
after the monsoon season 4 months 
later  

 

 
The R of the RAFT is currently empty as I want 
students to have input into their role. I could 
brainstorm potential roles that would fit, but I 
want their ‘buy-in.’ The other parts are also 
flexible if students can justify their thinking. 
However, most will probably fit into those 
areas. Multiple roles will fit into one of the 
boxes. For example, medics, media, and 
family members could all write emails home 
to family about the cave rescue.  
 
 
 
 
 
 
I want to show the different reports from 
different news agencies. Students will be 
given time to discuss and share between 
videos. Some students might want to just 
write by themselves and others might want to 
talk to others. I will also talk out loud about 
my feelings and thoughts as well.  
 
 
The book being used for this lesson (and to 
develop the timeline) uses 3 different options: 
1) wait for the water to go down 2) drill a 
shaft 3) swim out using scuba gear. The first 
and third are the same as the previous lesson 
in which a news report was used to generate 
the 3 options. However, the 2nd is different 
than the previous lesson. We will discuss the 
2nd option in the book and why this option 
was probably quickly dismissed in favor of 
looking at the other 2. (and then replaced 
with ultimately sedating the boys).  
 
 
 
 
 
 
 
 
I want this part of the lesson to purposefully 
be more emotional to set up part of the 
lesson later. This part of the lesson will be 
very discussion driven.  

https://www.npr.org/2018/06/25/623183444/divers-search-flooded-cave-in-thailand-for-12-missing-boys-and-their-soccer-coac
https://www.npr.org/2018/06/25/623183444/divers-search-flooded-cave-in-thailand-for-12-missing-boys-and-their-soccer-coac
https://www.npr.org/2018/06/25/623183444/divers-search-flooded-cave-in-thailand-for-12-missing-boys-and-their-soccer-coac
https://www.cbsnews.com/news/thailand-cave-rescue-update-soccer-team-found-alive-today-in-tham-luang-nang-non-2018-7-2/
https://www.cbsnews.com/news/thailand-cave-rescue-update-soccer-team-found-alive-today-in-tham-luang-nang-non-2018-7-2/
https://www.cbsnews.com/news/thailand-cave-rescue-update-soccer-team-found-alive-today-in-tham-luang-nang-non-2018-7-2/
https://www.bbc.com/news/world-asia-44688909
https://www.bbc.com/news/world-asia-44688909
https://www.bbc.com/news/world-asia-44688909
https://www.bbc.com/news/world-asia-44688909
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Students need to look through these three 
choices from THEIR new role. 

• How might the chart be filled out 
differently? What would change?  

In groups or individually, recreate the charts 
from the new perspective and share with the 
class.  
 

Pluses Negatives Experts 
Needed 

 
 
 
 

  

 
July 6, 2018 Experienced Thai Navy SEAL and 
skilled diver, Saman Guana, died when he ran 
out of oxygen while placing air tanks along the 
route preparing for a way to get the boys out.  
 
Read and watch the resources. Discussion the 
feelings surrounding the news.  

• How will the student’s individual role 
be impacted by the news? 

• How might this news have changed 
how the ‘role’ feels since the 
boys/coach went missing? 

 
https://www.bbc.com/news/world-asia-
44734385 
 
https://abcnews.go.com/International/thai-
navy-seal-died-wanting-bring-boys-
back/story?id=56409867 
 
July 8, 2018 The rescue began! Five Thai Navy 
SEALS and 13 foreign divers swam 3 hours to 
the trapped soccer team.  

• How will the student’s individual role 
be impacted by the news? 

• How might this news have changed 
how the ‘role’ feels since the 
boys/coach went missing? 

 
https://www.mprnews.org/story/2018/07/08
/operation-to-rescue-thai-soccer-team-in-
flooded-cave-is-underway 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I really want to focus on how the feelings 
during the cave rescue changed with the 
changing news. Additionally, it would have 
affected the different roles differently.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.bbc.com/news/world-asia-44734385
https://www.bbc.com/news/world-asia-44734385
https://abcnews.go.com/International/thai-navy-seal-died-wanting-bring-boys-back/story?id=56409867
https://abcnews.go.com/International/thai-navy-seal-died-wanting-bring-boys-back/story?id=56409867
https://abcnews.go.com/International/thai-navy-seal-died-wanting-bring-boys-back/story?id=56409867
https://www.mprnews.org/story/2018/07/08/operation-to-rescue-thai-soccer-team-in-flooded-cave-is-underway
https://www.mprnews.org/story/2018/07/08/operation-to-rescue-thai-soccer-team-in-flooded-cave-is-underway
https://www.mprnews.org/story/2018/07/08/operation-to-rescue-thai-soccer-team-in-flooded-cave-is-underway
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https://abcnews.go.com/International/rescue
rs-begin-process-removing-boys-cave-
thailand/story?id=56435582 
 
July 10, 2018 All 13 boys and the coach were 
rescued!  

• How will the student’s individual role 
be impacted by the news? 

• How might this news have changed 
how the ‘role’ feels since the 
boys/coach went missing? 

 
https://www.youtube.com/watch?v=ZOEaON
AVExQ 
 
https://www.youtube.com/watch?v=QwkvKvS
vIso 
 
After completing the timeline, the students 
need to take their notes and apply it to the 
RAFT (Appendix R). 
 
Provide time for students to share their 
product with others.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
My preferred method for sharing the 
students’ RAFT project would be online in a 
public format so others could view and 
comment. This could be on a webpage or 
through a digital portfolio. 

 
Lesson 13: Hungry for Survival (Core) 
 (1 hour) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C1: Interdependence 
2. C2: Adaptation 
3. C3: Survival 

Principles: 
1. P1: Organisms on Earth interact and depend in a variety of ways on other living and 

nonliving things in their environments. 
2. P2: Organisms obtain and use energy to carry out their life processes. 
3. P3: All living things have characteristics in common.  
4. P4: Living organism have identifiable features that allow them to survive as a 

species.  
5. P5: Living things exhibit patterns of behavior in their structures, behaviors and 

chemical makeup.  
6. P6: Living things interact with their environment. 
7. P14: Changes in environment can affect the survival of individuals and of 

species. 
Knowledge: 

1. K11: Cave inhabiting animals include bats, fish, salamanders, insects, crayfish, and 
spiders.  

https://abcnews.go.com/International/rescuers-begin-process-removing-boys-cave-thailand/story?id=56435582
https://abcnews.go.com/International/rescuers-begin-process-removing-boys-cave-thailand/story?id=56435582
https://abcnews.go.com/International/rescuers-begin-process-removing-boys-cave-thailand/story?id=56435582
https://www.youtube.com/watch?v=ZOEaONAVExQ
https://www.youtube.com/watch?v=ZOEaONAVExQ
https://www.youtube.com/watch?v=QwkvKvSvIso
https://www.youtube.com/watch?v=QwkvKvSvIso
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2. K12: Bats root in or near caves because caves are dark, the temperature inside is 
generally moderate, and the ceilings provide protection from predators. 

3. K13: Troglobites are a type of animal that only live within cave ecosystems, they often 
have some unique characteristic such as a loss of pigment coloring and no eyesight or 
eyes which developed due to the extreme darkness. 

4. K14: Animals that live in caves and underground karst habitats are often highly 
specialized and sensitive species. 

5. K15: The animals found in Arkansas cave and underground karst habitats include bats, 
salamanders, cavefish, cave crayfish, cave spiders, cave crickets, and other 
invertebrates such as cave pill bugs (roly-polies), and tiny snails. 

Skills: 
1. S1: Contribute to the success of a group or a team 
2. S3: Participate in a group / class discussion 
3. S4: Self-reflecting 
4. S10: Conduct scientific explorations 

Standards: 
1. SD18: Construct an argument with evidence that in a particular habitat some 

organisms can survive well, some survive less well, and some cannot survive at all. (3-
LS4-3) 

2. SD19: Make a claim about the merit of a solution to a problem caused when the 
environment changes and the type of plants and animals that live there may change. 
(3-LS4-4) 

3. SD23: Construct a scientific explanation based on evidence for how environmental and 
genetic factors influence the growth of organisms. (MS-LS1-5) 

Essential Question (s): 
1. How do organisms interact and depend on each other and their environment for 

survival? 
2. How do different organisms obtain and use energy to survive in their environment? 
3. What are the consequences (positive and negative) of human activity within the cave 

ecosystem? 
4. What are the consequences (positive and negative) of changes within the cave 

ecosystem?  

 
Activity 
 
Display the chart (Appendix T) for students to 
see. Form teams and assign each team an 
animal.  
 
Team 1: Wood / Pack Rat 
Team 2: Cave Shrimp 
Team 3: Cave Fish 
Team 4: Cave Crayfish 
Team 5: Cave Salamander 
 
Some of the animals on the chart can only eat 
certain things and if they cannot get enough 
of the proper food types, they will not survive. 
The organisms listed on the chart are 
members of a cave food web. The animals 

Adapted from: 
http://www.amazingcaves.com/Caves%20Tea
chers%20Guide.pdf 
 
There is great background information found 
on the resource.  
 
 
Teacher Prep Notes: Prepare for the activity 
by copying and cutting out food card s to 
match the following guide: For a group of 30 
students make sure you have approximately 
80 cards (10 nut & seed cards, 15 cave insect 
cards, 20 detritus cards, 10 shrimp cards, 10 
fish cards, and 15 bat cards). NOTE: Laminate 
the cards to preserve them for future use.  
 

http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
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listed can eat only the indicated plants or 
animals on the chart.  
 
Move the group to a large outdoor area and 
have students stand in a circle. Place the pre 
prepared food cards, picture-side down, on 
the ground inside of the circle. When you give 
the signal, students will crawl, slide, “swim” or 
slink (no walking on two legs!) to the middle 
of the circle to collect as many of the food 
cards as they can. Remind students that they 
can only pick up the cards of plants or animals 
listed for their cave animal. If students pick up 
a food card not from the approved food list, 
the card should be placed back on the 
ground, face down. 
 
Once most of the cards have been picked up, 
have students return to the large circle. Ask 
each student to count the number of food 
cards they have. Each of them is a member of 
a cave-dwelling food web and needs to have 
at least three appropriate food cards to 
survive. The students who did not gather 
enough appropriate food cards have ‘died’ of 
starvation and will sit out for the next round.  
 
Next, remove five nut food cards and ten 
detritus food cards from the cards that are 
placed inside the circle. This represents the 
effects of the unexpected sealing of a cave 
entrance, thus impeding food from washing 
into the cave. The students who starved 
during round one will stand around the circle 
once the activity has begun.  
 
At a start signal, all remaining students should 
move as the animals they represent to collect 
the remaining cards. How many students 
were able to collect at least three of the 
appropriate food cards during this round? 
What observations did the remaining students 
make?  
 
Following the activity, discuss the 
observations from the simulation.   

• What do you know?  

• What did you notice? 

• Can you say it another way? 
(Connections) 

 
 
 
This activity should be conducted outdoors or 
in a large indoor space. (This is the 
information from the lesson provide. There 
would need to be a large grassy area. You 
could also do it in a gym.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This would be an activity I would probably do 
a several times and have students do as 
different animals. This would allow them to 
try different scenarios. We could even try 
removing different food groups altogether. I 
would also like to try… “What if there were an 
abundance of pack rats?” These animals eat 4 
different foods. 
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Tell me more. 
 
Lesson 14: Cave Biology (Connections) 
 (2+ hours) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C1: Interdependence 
2. C2: Adaptation 

3. C3: Survival 
4. C4: Conservation 
5. C5: Responsibility 

6. C6: Connections 
Principles: 

1. P1: Organisms on Earth interact and depend in a variety of ways on other living and 
nonliving things in their environments. 

2. P2: Organisms obtain and use energy to carry out their life processes. 
3. P3: All living things have characteristics in common.  
4. P4: Living organism have identifiable features that allow them to survive as a 

species.  
5. P5: Living things exhibit patterns of behavior in their structures, behaviors, and 

chemical makeup.  
6. P6: Living things interact with their environment. 
7. P14: Changes in environment can affect the survival of individuals and of 

species. 
Knowledge: 

1. K11: Cave inhabiting animals include bats, fish, salamanders, insects, crayfish, and 
spiders.  

2. K12: Bats root in or near caves because caves are dark, the temperature inside is 
generally moderate, and the ceilings provide protection from predators. 

3. K13: Troglobites are a type of animal that only live within cave ecosystems, they often 
have some unique characteristic such as a loss of pigment coloring and no eyesight or 
eyes which developed due to the extreme darkness. 

4. K14: Animals that live in caves and underground karst habitats are often highly 
specialized and sensitive species. 

5. K15: The animals found in Arkansas cave and underground karst habitats include bats, 
salamanders, cavefish, cave crayfish, cave spiders, cave crickets, and other 
invertebrates such as cave pill bugs (roly-polies), and tiny snails. 

6. K16: Animals found in Arkansas caves that are federally protected by the Endangered 
Species Act include:  

Four species of bats: Ozark big-eared bat, gray bat, norther long-eared bat, and 
Indiana bat 
Two species of crayfish: Benton Cave Crayfish and Hell Creek Crayfish 
One species of fish: Ozark cavefish 

Skills: 
1. S1: Contribute to the success of a group or team 
2. S3: Participate in a group / class discussion 
3. S4: Self-reflection 
4. S5: Use resources to conduct research 
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5. S6: Interpret information from a variety of sources 
6. S7: Produce a piece of writing 
7. S8: Brainstorm or generate a group of ideas 

Standards: 
1. SD28: Apply scientific principles to design a method for monitoring and minimizing a 

human impact on the environment. (MS-ESS3-3) 
2. SD24: Evaluate competing design solutions for maintain biodiversity and ecosystem 

services. (MS-LS2-5) 
3. SD23: Construct a scientific explanation based on evidence for how environmental and 

genetic factors influence the growth of organisms. (MS-LS1-5) 
4. SD18: Construct an argument with evidence that in a particular habitat some 

organisms can survive well, some survive less well, and some cannot survive at all. (3-
LS4-3) 

5. SD19: Make a claim about the merit of a solution to a problem caused when the 
environment changes and the type of plants and animals that live there may change. 
(3-LS4-4) 

6. SD30: Students curate information from digital resources using a variety of tools and 
methods to create collections of artifacts that demonstrate meaningful connections or 
conclusions. (3c) 

7. SD31: Students build knowledge by actively exploring real-world issues and problems, 
developing ideas and theories and pursuing answers and solutions. (3d) 

8. SD33: Students use collaborative technologies to work with others, including peers, 
experts, or community members, to examine issues and problems from multiple 
viewpoints. (7b) 

9. SD35: Students explore local and global issues and use collaborative technologies to 
work with others to investigate solutions. (7d) 

10. SD1: Integrate and evaluate content presented in diverse media and formats, including 
visually and quantitatively, as well as in words. (CCSS.ELA-LITERACY.CCRA.R.7) 

11. SD2: Delineate and evaluate the argument and specific claims in a text, including the 
validity of the reasoning as well as the relevance and sufficiency of the evidence. 
(CCSS.ELA-LITERACY.CCRA.R.8)  

12. SD3: Write arguments to support claims in an analysis of substantive topics or texts 
using valid reasoning and relevant and sufficient evidence. (CCSS.ELA-
LITERACY.CCRA.W.1) 

13. SD4: Write informative/explanatory texts to examine and convey complex ideas and 
accurately through the effective selection, organization, and analysis of content. 
(CCSS.ELA-LITERACY.CCRA.W.2) 

14. SD5: Produce clear and coherent writing in which the development, organization, and 
style are appropriate to task, purpose, and audience. (CCSS.ELA-LITERACY.CCRA.W.4) 

15. SD6: Use technology, including the Internet, to produce and publish writing and to 
interact and collaborate with others. (CCSS.ELA-LITERACY.CCRA.W.6) 

16. SD7: Conduct short as well as more sustained research projects based on focused 
questions, demonstrating understanding of the subject under investigation. (CCSS.ELA-
LITERACY.CCRA.W.7) 

17. SD8: Gather relevant information from multiple print and digital sources, assess the 
credibility and accuracy of each source, and integrate the information while avoiding 
plagiarism. (CCSS.ELA-LITERACY.CCRA.W.8) 

Essential Question (s): 
1. How can humans reduce their impact on the cave ecosystem?  
2. What role do cave biologists play in protecting cave species and to what extent? 
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3. Why does it matter if a species disappears? 
 
Introduction:  
Students will be watching two segments of 
Dirty Jobs that deal with cave biology.  
 
Dirty Jobs: Season 3; Episode 2 “Cave 
Biologist” 
Dirty Jobs: Season 1; Episode 1 “Bat Cave 
Scavenger” 
 
Before showing students the video, have 
students fill out the K and W (independently) 
of a KWL chart (appendix U). Then allow 
students to share their thinking with a group.  
 
Students should fill the K-W out about what 
they know about cave animals and what cave 
biologists do.  
 
Tell students that they will be acting as cave 
biologists doing research on an animal or 
insect of their choice (except bats). They will 
then choose a product to share their 
information.  
 
Display the choice board (appendix V) and 
explain the choice board procedure.  

• The MUST DO column is the 
requirements for student research. 
(This column should be generated 
with student input by asking what 
should be included when researching 
an animal.) 

• Once students have completed 
research and have teacher approval, 
they will move on the second column 
and PICK a product to DO.  

• The second column is the products 
students will create WITH the 
research. This could also be 
generated with student input.   

• Once students have completed their 
product, they can move on to MAY 
DO until it is time for students to 
share their products with the class.  

 
As a class, brainstorm what would be 
important, as scientists, to know about your 
animal. Tell students you will use the bat as an 

 
 
The videos do have some language that 
should be considered before showing to 
students. The episode “Bat Cave Scavenger” is 
classified as TV-PG and “Cave Biology” is 
classified as TV-PG-14.  
 
 
The K (know) will help serve as a pre-
assessment of what students already know 
about cave animals and help determine if 
there are already any misconceptions present. 
The W (want) will help show the interests of 
students as well as help guide the discussion 
for the cave animal research.  
 
As a class, we will study bats and use bats as 
exemplar examples.  
 
 
I LOVE to have students help me create choice 
boards. For the PICK DO column, I like to have 
options for students already because I know 
what materials we have and time. However, I 
always tell students if they have another idea, 
they can ‘pitch it’ to me and I might approve 
it.  
 
 
 
 
 
 
 
 
 
I plan to have a stuffed or other toy bat to use 
to help make this learning more concrete.  
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example. “What would scientists want/need 
to know about the bat?” Create bullet points 
on the MUST DO board.  
 
Once a list is brainstormed, as a class, conduct 
bat research and take notes. The goal is to 
demonstrate taking ABC notes:  
A: Abbreviations 
B: Bulleted Lists 
C: Caveman language  
 
Students will also document their sources 
(books and websites) they used by recording 
information on the note source cards 
(Appendix X). This will be modeled as students 
help research the bat as a class. Record notes 
on a large chart paper in ABC note style as 
students locate information. Model how to 
use the note source cards to record sources 
used as ‘real’ researchers.  
 
 
 
 
Once modeled allow students to pick and 
research their own cave animal. The teacher 
will act as a guide for research and help assist 
students as needed. Research may span more 
than one class period if needed. To wrap the 
learning, have students share one interesting 
fact they learned.  
 
 
 
As students start to move to PICK DO, stop 
the class and model how to choose a product 
that fits your individual learning preference. 
Students will use the gathered notes and the 
product checklist (Appendix W) to create their 
product. As students are working, the teacher 
works as a guide to help students make 
progress, make appropriate choices, and 
assists where needed. Students will be 
working towards a deadline to complete their 
products; just as real practitioners do.  
 
 
 
 
 

 
 
It will be important to provide students with 
quality books and websites for research. This 
can be done through Google classroom and 
by visiting the library prior to the lesson. The 
source cards can be copied on color papered. 
I would put the book source on one color and 
the website source on another color. Then, I 
can visually tell which sources students are 
using most frequently.  
 
A list can be generated and given to students 
or students can research to find cave animals. 
My preference is to have a generated list for 
students so I can already have some resources 
gathered for students.  
 
 
 
 
 
 
 
 
 
 
 
 
SHARING is very important!  
 
 
 
 
I do not want to show or discuss the products 
too soon and overload the students. I would 
rather do this when most students are getting 
close to this part of the project. The focus will 
be taking the information they have 
researched and creating an informative 
product for others.  
 
 
 
I like to give students a deadline to complete 
their work. There might checkpoints along the 
way to make sure they are making progress; 
however, this is real world. 
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After students have checked with the teacher 
and had their products approved as complete, 
the student is able to work on the MAY DO 
options. These are generally seen as ‘fun’ 
options and should be independent.  
 
Students will share their products. This can be 
done individually one by one or presented 
museum style. Half the class can have their 
products set up and stand by to present while 
their classmates walk around to view. Then 
the class switches to view. 
 
 

 
 
Lesson 15: Extreme Life Forms (Connections) 
 (1 hour) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C1: Interdependence 
2. C2: Adaptation 
3. C3: Survival  

Principles: 
1. P4: All living things have identifiable characteristics or traits that allow for survival.  
2. P5: Living things exhibit patterns of behavior in their structures, behaviors and 

chemical makeup.  
3. P6: Living things interact with their environment. 
4. P8: An organism’s structure helps it survive.  
5. P9: Organisms of the same kind differ in their individual characteristics or traits.  

Knowledge: 
1. P1: Organisms on Earth interact and depend in a variety of ways on other living and 

nonliving things in their environments. 
2. P2: Organisms obtain and use energy to carry out their life processes. 
3. P3: All living things have characteristics in common.  
4. P4: Living organism have identifiable features that allow them to survive as a 

species.  
5. P5: Living things exhibit patterns of behavior in their structures, behaviors and 

chemical makeup.  
6. P6: Living things interact with their environment. 
7. P14: Changes in environment can affect the survival of individuals and of 

species. 
Skills: 

1. S1: Contribute to the success of a group or team 
2. S3: Participate in a group / class discussion 
3. S4: Self-reflection 
4. S5: Use resources to conduct research 
5. S6: Interpret information from a variety of sources 
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6. S8: Brainstorm or generate a group of ideas 
7. Produce a piece of art or visual representation to convey meaning 

Standards: 
1. SD18: Construct an argument with evidence that in a particular habitat some 

organisms can survive well, some survive less well, and some cannot survive at all. (3-
LS4-3) 

2. SD19: Make a claim about the merit of a solution to a problem caused when the 
environment changes and the type of plants and animals that live there may change. 
(3-LS4-4) 

3. SD23: Construct a scientific explanation based on evidence for how environmental and 
genetic factors influence the growth of organisms. (MS-LS1-5) 

Essential Question (s): 
1. How do animals and plants survive in extreme conditions? 
2. How do adaptations sustain life?  
3. What might happen if you introduce a new species to an environment? 
4. How can human behavior affect plant and animal behavior? 

 
Introduction 
In groups, have students do “Jot Thoughts” to 
brainstorm animal adaptations with which 
they are already familiar.  
 
Jot Thoughts: 

o Tell students the topic (Animals and 
their adaptation) 

o Set time limit 
o Teammates simultaneously generate 

as many ideas (Polar Bear: White fur) 
as they can in the allotted time.  

o They write the idea on a separate slip 
of paper, announce the idea to 
teammates, and place the idea faceup 
on the team table.  

o They attempt to ‘cover the table’ 
rather than stacking the slips.  

o When time is up, the team processes 
their brainstormed ideas. (Possible 
ideas: group by region, group by 
adaptation) There are many ways to 
process ideas. How students process 
ideas depends on the goal of the 
brainstorming task.  

 
After students have brainstormed, pass out 
the Extreme Life Forms Chart (appendix Y) 
and discuss the extreme life forms and 
adaptations found in caves.  
 
Echolocation 

http://www.amazingcaves.com/Caves%20Tea
chers%20Guide.pdf 
 
 
 
 
 
 
This is going to be used as my pre-assessment 
for the task! I will be walking around and can 
see how students are brainstorming etc. It can 
be a quick way to see what students know.  
 
 
 
 
 
 
Students will choose how they group their 
‘thoughts.’ 
 
 
 
 
 
 
 
I would show pictures or videos during this 
time. 
 
 
Because I LOVE BATS!   

http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
http://www.amazingcaves.com/Caves%20Teachers%20Guide.pdf
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Students will be participating in a simulation 
to better understand how bats use 
echolocation to capture prey.  
 
What the Brainpop video on BATS: 
https://www.brainpop.com/science/diversity
oflife/bats/ 
 
Procedure: 

1. Explain to students that bats are not 
blind, but that eyesight may not be 
the most important sense they use to 
find food. Ask if anyone knows how 
an insect-eating bat finds its food. 
After discussion, give a basic 
explanation of how echolocation 
works. 

2. Ask the students to form a large 
circle. This circle will represent the 
area in which a bat will be looking for 
food. 

3. Ask for a volunteer to be the hungry 
insect-eating bat. Have that student 
come into the center of the circle. 

4. Ask if anyone knows what kinds of 
insects the prey for this predator are. 
As students make suggestions 
(mosquito, gnat, moth, some kinds of 
beetles, and some kinds of crickets) 
have them also come into the center 
of the circle until you have three to 
five types of prey. (Lightning bugs are 
usually not bat food because they are 
poisonous.) 

5. Explain that when the game starts, 
the bat will be blindfolded not 
because it cannot see, but because its 
hearing will be most important. The 
bat will send out its sonar by saying 
"Bat!" often. Tell the insects that this 
represents the bat's sonar signal 
hitting them to see if anything is near. 
Although the insects may move 
around, they must return the signal 
each time by returning their echo, 
saying loudly what they are (example: 
"Mosquito!" of "Gnat!"). The bat must 
hear their echoes to try to catch 
them. Instruct the environment circle 

Adapted from 
http://www.karsteducation.org/ (curriculum 
guide: Bat Echoes) 
 
There is also great background information on 
the website about bats / echolocation.  
 
This activity is being done to help students 
better understand the adaptation of 
echolocation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After completing one or two rounds, have the 
environment circle play an active part in 
returning signals each time the bat calls. Have 
the students look around and determine what 
else would return the bat's signal. If outside: 
trees, a fence, cars, buildings? If inside: the 
walls, chairs, tables? Assign two to four 
students standing beside each other a 
particular item they will represent and 
continue around the circle, with every few 
students representing different items in the 
bat's surroundings. When the bat sends its 
signals out, each person in the circle will 
respond. You may introduce background 
interference by adding constant shuffling of 

https://www.brainpop.com/science/diversityoflife/bats/
https://www.brainpop.com/science/diversityoflife/bats/
http://www.karsteducation.org/
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to remain quiet to allow the bat to 
concentrate on its echolocation skills. 
Have students hold hands to maintain 
their positions and provide a 
protected area in which the bat and 
insects must remain. 

6. After being blindfolded, the bat can 
start saying "Bat!". Remind the bat 
that it is hungry, and the insects that 
they must respond. The bat must tag 
the insect to "capture" it. The 
captured prey become part of the 
environment circle. Play several 
rounds to allow all students the 
chance to experience either the 
predator or prey position. 

Note: With a mixed age group or a very 
aggressive bat, the insects might not stand a 
chance. A student acting as a tree or lamp 
post can be added in the middle of the circle 
and respond "Tree" or "Lamp post" to each 
bat signal sent. This stationary object will 
provide a little natural protection for the 

flying insects. 

Let’s get creative! 

Using the Extreme Life Forms Chart, students 
will create THEIR OWN cave creature 
discovery! Their cave creature MUST have at 
least 4 adaptations listed. (Thus, creativity is a 
must for this activity.) Encourage students to 
create the strangest animal possible, with odd 
combinations of adaptations. Students will 
draw their new creature, label the parts, and 
make it color accurate.  
 
Students will also write a paragraph 
description to explain their new creation. The 
paragraph will discuss the adaptations and 
their importance to the animal’s survival. The 
description should include a creative name! 
Display the animals and the descriptions 

around the classroom.  
 
 
 

feet of the students in the circle. It will add 
confusion and promote concentration by the 
bats to differentiate between prey and the 
natural surroundings. 

 

 
 

 

 

 

 

 

 

 

 

I LOVE the idea of having students being 
creative to create their own ‘strange’ animals. 
This will be challenging for some students and 
fun for other students. I will encourage 
students to ‘think’ outside the box.  
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Lesson 16: Cave Activism (Identity)  
 (Multiple class periods) 
 

UNIT SEQUENCE REFLECTION 

Concepts:  
1. C1: Interdependence 
2. C2: Adaptation 
3. C3: Survival  
4. C4: Conservation 
5. C5: Responsibility 
6. C6: Connections 

Principles: 

1. P1: Organisms on Earth interact and depend in a variety of ways on other living 
and nonliving things in their environments. 

2. P2: Organisms obtain and use energy to carry out their life processes. 
3. P3: All living things have characteristics in common.  
4. P4: Living organism have identifiable features that allow them to survive as a 

species.  
5. P6: Living things interact with their environment. 
6. P7: All living things have identifiable characteristics or traits that allow for 

survival.  
7. P8: An organism’s structure helps it survive.  
8. P13: Parts of an ecosystem are dependent on each other.  
9. P14: Changes in environment can affect the survival of individuals and of 

species.  
10. P15: Human activities can have positive and negative effects on the 

environment.  
11. P21: Natural resources can be affected by human interactions.  
12. P21: Natural resources can be affected by human interactions 
13. P23: Local actions can have global effects.  
14. P28: Earth’s resources are limited.  
15. P30: Water is essential for life on Earth.  

Knowledge: 
1. K3: Caves are non-renewable resources. 
2. K6: Recreational or scientific exploration of a cave system is called caving, potholing or 

spelunking.  
3. K11: Cave inhabiting animals include bats, fish, salamanders, insects, crayfish, and 

spiders 
4. K12: Bats root in or near caves because caves are dark, the temperature inside is 

generally moderate, and the ceilings provide protection from predators. 
5. K13: Troglobites are a type of animal that only live within cave ecosystems, they often 

have some unique characteristic such as a loss of pigment coloring and no eyesight or 
eyes which developed due to the extreme darkness. 

6. K14: Animals that live in caves and underground karst habitats are often highly 
specialized and sensitive species 

7. K15: The animals found in Arkansas cave and underground karst habitats include bats, 
salamanders, cavefish, cave crayfish, cave spiders, cave crickets, and other 
invertebrates such as cave pill bugs (roly-polies), and tiny snails. 

Skills: 
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1. S1: Contribute to the success of a group or team 
2. S2: Visualize or imagine 
3. S3: Participate in a group / class discussion 
4. S4: Self-reflecting 
5. S5: Use resources to conduct research 
6. S6: Interpret information from a variety of sources 
7. S7: Produce a piece of writing 
8. S8: Brainstorm or generate a group of ideas 
9. S9: Produce a piece of art or visual representation to convey meaning 

Standards: 
1. SD1: Integrate and evaluate content presented in diverse media and formats, including 

visually and quantitatively, as well as in words. (CCSS.ELA-LITERACY.CCRA.R.7) 
2. SD2: Delineate and evaluate the argument and specific claims in a text, including the 

validity of the reasoning as well as the relevance and sufficiency of the evidence. 
(CCSS.ELA-LITERACY.CCRA.R.8)  

3. SD3: Write arguments to support claims in an analysis of substantive topics or texts 
using valid reasoning and relevant and sufficient evidence. (CCSS.ELA-
LITERACY.CCRA.W.1) 

4. SD4: Write informative/explanatory texts to examine and convey complex ideas and 
accurately through the effective selection, organization, and analysis of content. 
(CCSS.ELA-LITERACY.CCRA.W.2) 

5. SD5: Produce clear and coherent writing in which the development, organization, and 
style are appropriate to task, purpose, and audience. (CCSS.ELA-LITERACY.CCRA.W.4) 

6. SD6: Use technology, including the Internet, to produce and publish writing and to 
interact and collaborate with others. (CCSS.ELA-LITERACY.CCRA.W.6) 

7. SD7: Conduct short as well as more sustained research projects based on focused 
questions, demonstrating understanding of the subject under investigation. (CCSS.ELA-
LITERACY.CCRA.W.7) 

8. SD8: Gather relevant information from multiple print and digital sources, assess the 
credibility and accuracy of each source, and integrate the information while avoiding 
plagiarism. (CCSS.ELA-LITERACY.CCRA.W.8) 

9. SD19: Make a claim about the merit of a solution to a problem caused when the 
environment changes and the type of plants and animals that live there may change. 
(3-LS4-4) 

10. SD23: Construct a scientific explanation based on evidence for how environmental and 
genetic factors influence the growth of organisms. (MS-LS1-5) 

11. SD28: Apply scientific principles to design a method for monitoring and minimizing a 
human impact on the environment. (MS-ESS3-3) 

12. SD29: Students evaluate the accuracy, perspective, credibility, and relevance of 
information, media, data, or other resources. (3b) 

13. SD30: Students curate information from digital resources using a variety of tools and 
methods to create collections of artifacts that demonstrate meaningful connections or 
conclusions. (3c) 

14. SD31: Students build knowledge by actively exploring real-world issues and problems, 
developing ideas and theories and pursuing answers and solutions. (3d) 

15. SD33: Students use collaborative technologies to work with others, including peers, 
experts, or community members, to examine issues and problems from multiple 
viewpoints. (7b) 

16. SD35: Students explore local and global issues and use collaborative technologies to 
work with others to investigate solutions. (7d) 
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Essential Question (s): 
1. What is the human impact on the cave ecosystem?  
2. How can humans minimize their negative impact on the cave environment?  
3. How can someone persuade others to take action towards a cause?  

 

Introduction 
Show the film “Explore the Hidden and Fragile 
World Inside Caves” by National Geographic.  
 
BEFORE showing the video, be sure to tell 
students that they will need to pay attention 
to the different areas of conservation and 
different roles that the cavers take in cave 
protection.  
 
After the video, lead the students in 
discussion.  

• What do you know?  

• What did you notice? 

• What do you wonder? 

• Can you say it a different way? 
(connections) 

• Tell me more 
 
Keep a list of student thoughts, especially 
when discussing the different areas of 
conservation:  

• White-nose syndrome (bats) 

• Bat population  

• Water pollution 

• Cave entrance plant / animals 

• Specialized cave plant / animals 

• Other ideas?  
 
https://caves.org/conservation/cavingcode.sh
tml 
Review the Caving Code to see how these 
might apply to the conservation areas.  
 
https://caves.org/conservation/policies.shtml 
Either as a class or in small groups, read and 
discuss the National Speleological Society’s 
policies for conservation and preservation.  
 
Conservation Research  
Students will conduct research, either 
individually or in small groups, on an area of 
cave conservation that is of interest to the 
student.  
 

The goal of this activity is to get students to 
think about human impact on the cave 
ecosystem.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I choose this video because it mentions 
conservation as well as different ‘jobs’ that 
each caver takes in the cave. 
 
 
 
 
 
 
 
 
 
 
 
 

https://caves.org/conservation/cavingcode.shtml
https://caves.org/conservation/cavingcode.shtml
https://caves.org/conservation/policies.shtml
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Then, the student(s) will brainstorm a product 
to share their findings with the rest of the 
class. The product will need to share: 

• area of concern of conservation / 
preservation 

• ways that people have impacted the 
cave environment / ecosystem 

• history of the problem 

• current ways that conservationists are 
trying to solve the problem 

• ways ‘we’ can help locally  
 
When working on their product, students 
need to be reminded what makes an effective 
product to capture an audience. 
 
 

This list will serve as a brainstorm list for 
students later when they choose an area of 
conservation to support later in the lesson. 
Students will have open options for their 
conservation areas if they can justify its 
relation to cave conservation / preservation.  
 
 
By reading and discussing the conservation 
and preservation policy, I want students to 
realize there are ACTUAL people behind the 
conservation of caves 
 
 
I want students to be able to have a voice in 
whether they work in groups or individually. 
This might take discussion about how the 
student works best (in a group or alone) and 
with whom the student works best. 
Additionally, if students choose to work in 
groups, students might choose to delegate 
tasks to utilize different talents.  
 
 
Students will be able to brainstorm their 
product choice if they are able to meet the 
research criteria.  
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Appendix A 
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Appendix B 
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Appendix C 

Write down or draw what you know about caves.  

Appendix D 
Students will be given a half sheet of paper.  
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Appendix E 

Appendix F 
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Appendix H 

Appendix I 
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Appendix J 
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Appendix K 

Appendix L 
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Appendix M 
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Appendix N 
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Appendix P 

Appendix O 
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Appendix Q 

Appendix R 
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Appendix S 

https://www.forbes.com/sites/tonybradley/2019/07/23/nat-geo-uses-technology-to-reveal-3d-survey-

of-epic-thai-cave-rescue/#66a8d7867512 

https://www.forbes.com/sites/tonybradley/2019/07/23/nat-geo-uses-technology-to-reveal-3d-survey-of-epic-thai-cave-rescue/#66a8d7867512
https://www.forbes.com/sites/tonybradley/2019/07/23/nat-geo-uses-technology-to-reveal-3d-survey-of-epic-thai-cave-rescue/#66a8d7867512
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Volunteers give massages  

https://www.abc.net.au/news/2018-07-06/thailand-cave-rescue-inspires-volunteers-from-around-the-country/9946260 

Appendix T 

https://www.abc.net.au/news/2018-07-06/thailand-cave-rescue-inspires-volunteers-from-around-the-country/9946260


 80 

 

Appendix U 

Appendix V 
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Appendix X 

Appendix W 
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Appendix Y 


