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	Lesson Plan Title

	Journey to the Caves 

	Discipline and Topic

	This lesson will provide students with a detailed overview of two main types of caves. Students will learn the processes of erosion and deposition work in different ways to form each cave and the landforms within. This will be incorporated into a unit in which students are studying the various forces that change and shape our world and the landforms associated with these processes.

	Target Population

	General Characteristics

This lesson is for 6th grade students in a general Science class at a urban public charter school. The students are on average 11-12 years old and are approximately an even mix of males and females. The classes are all heterogeneous in terms of ability and socioeconomic status. Each class contains several students who have IEP or 504 plans and two classes have students who are English Language Learners. All students have been in this Science class since August, receiving 50 minutes of Science instruction each day.
Entry Competencies
The students are already able to pull key facts out of an informational text through strategies of pulling out main ideas and supporting details. Students are also able to annotate a written text. The students have some limited experience with decoding images from a previous ecosystems unit, so students should be able to pull key details out of photographs and diagrams. Students also have discussion skills and have been trained in respectful disagreement, building on ideas, and defending claims with evidence. The students will also have previously learned about the processes of erosion and deposition in the previous lessons on rivers, valleys, and canyons.  
Learning Styles

While individual learning styles vary, on average the students are interpersonal learners; they prefer to work in groups and discuss what they are learning. The students are also visual and kinesthetic learners, preferring to view models and diagrams to support the knowledge rather than just read. This is evident as students refer back to previous labs, demonstrations, videos, and images to support written work later. 


	Curriculum Alignment and Standards

	This lesson fits into my unit on Landforms. The overarching goal of this unit is to understand how the surface of our Earth has changed over time due to various processes. In addition to studying cave formation, students also investigate rivers, mountains, volcanoes, and earthquakes. This lesson follows the lessons on rivers, so students already have learned about erosion and deposition, and can see how these same processes that caused rivers and canyons to form also relate to caves. This unit comes during the fourth quarter of the year. Students already have an understanding of the interrelationships among living organisms and their nonliving environments and of Chemistry (related to deposition in caves) from previous units, so these concepts are revisited.

This lesson satisfies two NYS Common Core Learning Standards for English Language Arts & Literacy. 

· Reading Standards for Informational Text (Grade 6) - 7. Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in words to develop a coherent understanding of a topic or issue. 
· This standard is satisfied in the lesson because the students are looking at images of caves, reading about caves, and creating labs to demonstrate cave formation. They then must integrate this knowledge to form their own understanding of cave formation.

· Speaking and Listening Standards (Grade 6) – 2. Interpret information presented in diverse media and formats (e.g., visually, quantitatively, orally) and explain how it contributes to a topic, text, or issue under study. 
· This standard is satisfied when the students discuss what they have learned. Throughout the lesson, students are engaging in informal conversations. In addition, students must be able to express their understanding of the knowledge in their poster projects and the accompanying presentation.

	ISTE NETS Standards

	NETS-Student:

· 1. Creativity and Innovation. C. Use models and simulations to explore complex systems and issues.

· This standard is met as students go on “virtual field trips” to the different caves, viewing pictures both of what the caves look like as well as sequences of images showing how they are formed. These pictures act as models for the students. Students will also model and simulate some of the cave formation processes with tangible materials on a smaller scale.

· 2. Research and Information Fluency. B. Locate, organize, analyze, evaluate, synthesize, and ethically use information from a variety of sources and media.

· This standard is met as students integrate information from peers, visuals, virtual field trips, and readings and learn how to present this information in a way that is both clear and does not violate the rules of plagiarism.
NETS-Teacher:

· 2. Design and Develop Digital Age Learning Experiences and Assessments. A. Design or adapt relevant learning experiences that incorporate digital tools and resources to promote student learning and creativity.

· This standard is met as the teacher evaluates different images of the four key types of caves to find ones that best support the learning goals. The teacher also must sort the pictures in a meaningful sequence that maximizes the learning potential. The teacher also helps the students find resources to support their poster projects, which can be digital or hand drawn.
· 4. Promote and Model Digital Citizenship and Responsibility. B. Address the diverse needs of all learners by using learner-centered strategies providing equitable access to appropriate digital tools and resources.

· By using written work, models, and visuals, the needs of all learners are being addressed as students gain information through different modalities. Also, much of the work is learner centered as students work with the visuals on the computers and models and build understanding through discussions rather than listen to lectures and memorize information. All students will have access to the same technological and other resources, and will be able to revisit those resources that they thought most helpful as they work on their projects.

	Goals

	Students will be able to explain the natural processes that form caves and the features within them.

	Objectives (State)

	· The 6th grade students will compare and contrast two of the four types of caves, earning at least a “meets expectations” on the rubric for the Venn Diagram homework.

· The 6th grade students will illustrate the process of cave formation, earning at least a “meets expectations” on the given rubric for the poster project.

	Underlying Educational Theory

	This lesson involves discussion and modeling as educational strategies. Constructivist theories are incorporated as students work with “water” and “wind” in the classroom to carve out their own landforms, mapping the impact of different angles, speeds, and obstacles to these forces. Students will also take virtual field trips through a Webquest to different caves to see the vast scope involved in these landforms as well as use what they learned in their own experiments to speculate on how these real landforms must have formed. Students will engage in both whole class and small group discussions to come to agreements about the formation of these caves.

	Materials Description and Timing

	There are 8 MacBook’s that will be borrowed for the lesson. Students will work through the webquest on these MacBook’s in groups of 3. This grouping will promote discussion of the material they encounter while still enabling enough time “on” the computer as well as easy view for all. While students work on their posters, the same computers will be available for individual students to look for pictures to support their work.
A webquest is used because it allows students to work through the information at their own pace. It also allows the students to engage in small group discussions as they learn the material, which is more meaningful than taking notes as a whole class. Specific sites were selected based on the appropriateness of text, ease of use, and clarity and quality of visuals. Thus, for each site I include both website selecton rubrics and visual rubrics for the main visuals they students will learn from. The three websites utilized in the webquest are:

· National Caves Association: http://cavern.com/Default.aspx
· “How Caves Form” by Rick Groleau (PBS NOVA): http://www.pbs.org/wgbh/nova/earth/how-caves-form.html
· “Caves and Karsts” (National Parks Service): http://www.teachersdomain.org/assets/wgbh/ess05/ess05_int_caveintro/index.htm
Two models are used in this lesson. The first model shows the formation of solution caves. Salt represents that limestone that is able to dissolve. The clay represents the firmer earth above the limestone. As students watch the water dissolve the salt, they see how the cave can grow around cracks in the surface of the Earth. The second model shows how the repeated action of waves can wear away at sandstone to create a sea cave. The compacted sand represents the land next to the water. Pushing the ruler through the water simulates waves. Students will see how the “cave” continues to grow as waves continue to strike the sand. Both models provide meaning the students can use as they begin the webquest.

	Supplemental Materials/Links

	The following website will be provided to students as resources to help them find visuals and additional supporting details as they work on their poster projects:
· The Virtual Cave: http://www.goodearthgraphics.com/virtcave/ - Has many good photographs and diagrams sorted by type of cave.

In addition, students will be able to use the book Caves by Sally Walker, National Geographic Magazines that are in the classroom, and several children’s encyclopedias.

	Lesson

	Day 1 – 80 minute block
Time

Student Role

Teacher Role 

Warm Up

5 minutes
-List what they know about caves in their notebooks for 3 minutes.
-Students will share what they already know about caves with their small groups.
-Display question on white board asking students to list what they already know about caves.
-Prompt students verbally to share responses with their small groups.
Modeling

15 minutes

-Students will be gathered around one model that the teacher is showing.

-Observe the models, taking detailed notes in their Science notebooks. Notes will include diagrams, written labels, and explanations of what they see. 

-Prompt students to gather around the model table.

-Tell students you are going to show them how two different types of caves form.

-Set Up Demo 1:

  -Pour salt into the bottom of a clear plastic container.

  -Add a layer of modeling clay across the top of the sand.

  -Poke some holes in the clay with a toothpick.

   -Slowly, pour water onto the clay.

   -Guide the students to observe what happens to the salt as the water seeps through the holes.

-Set-Up Demo 2: 

   -Pile wet sand into a plastic tray. Push all the sand to one side and compact it together.

   -Pour water into the other side of the plastic tray.

   -Use a ruler to simulate waves in the water.

   -Guide the students to observe what is happening to the sand as the waves hit it.

Webquest
40 minutes
-Work in teams of three to complete the Webquest, reading and using visuals from various websites.
-Introduce Webquest and review expectations. Inform students that they will be learning more about the two types of caves they just observed.
-Walk between groups, facilitating conversations and answering questions as needed. Prompt students with questions reminding them of the demonstrations and asking them to think about connections.
-Informally observe progress.
Class Discussion

15 minutes

-As a class, students will discuss the relationship between what they learned in the Webquest and what they observed in the models. Students are expected to respond to the thoughts of others, build on ideas, and add original connections.

-Prompt students to answer the following question: How does what you learned during the Webquest relate to what you saw in the models at the beginning of class.

Wrap Up
5 minutes
-Think of one fact they learned about caves.
-Receive homework.

-Whisper answer to exit question as they leave classroom.
-Prompt students to share one thing they have learned about caves today as they exit the classroom.
-Distribute homework.

-Record exit question answers.
Homework
-Students will complete a Venn Diagram either on the computer or hand written that compares and contrasts Sea Caves and Solution Caves.
Day 2 – 80 minute block
Warm Up
20 minutes
-Students will answer warm-up questions displayed on the board for 12 minutes.
-Students will share answers with their small group for 8 minutes.
-Teacher will display warm up questions on the board: Based on what you learned in class yesterday, explain in words, pictures, or both how a Solution Cave forms. Based on what you learned in class yesterday, explain in words, pictures, or both how a Sea Cave forms.
-Teacher will prompt students to discuss the answers to the questions.
Poster Project

60 minutes

-Will select either Sea Caves or Solution Caves for their poster project. 

-Students will brainstorm their poster in their notebook, showing the types of pictures and words they might include. 

-As students finish their drafts, they will engage in at least one peer review. During peer review, each student explains their poster and the other student must give at least one compliment and at least one piece of advice. 
-Teacher will introduce poster project. 

-Teacher will walk between students, prompting with questions and assisting as needed.

-Pair off students for peer review of drafts.

Homework

-Students will revise their drafts based on the advice of their peers in class today.

Day 3 – 80 minute block
Poster Project

(80 minutes)

-Students will have the entire class period to work on their poster project final copies. They will have access to the computers to find pictures as needed. They will also have access to crayons, colored pencils, markers, scissors, construction paper, chart paper, and other art supplies as needed.

-Facilitate student use of resources within the classroom.

-Provide assistance as needed with poster projects.

Extension

-Students will research the recent sinkhole that opened near the school. Students will determine the processes that created the sinkhole and compare/contrast them to the cave formation processes.



	Assessment of Students

	1. Venn Diagram (homework after night one): Students will compare and contrast the two types of caves. Students will be able to use classroom resources, such as notes from the webquest and demonstrations, in order to help them with their Venn Diagram. 

Exceeds

(25 pts)

Meets

(20 pts)

Approaches

(17.5 pts)

Below

(12.5 pts)

0

(0 pts)

Facts about Cave 1

(x1)

Includes more than 3 accurate facts
Includes 3 accurate facts
Includes 1 accurate fact
Includes one relevant but not accurate fact
Includes no facts about only stalactites
Facts about Cave 2

(x1)

Includes more than 3 accurate facts

Includes 3 accurate facts

Includes 1 accurate fact

Includes one relevant but not accurate fact

Includes no facts about only stalactites

Facts about both

(x1)

Includes more than 2 accurate facts
Includes 2 accurate facts
Includes 1 accurate fact
Includes one relevant but not accurate fact
Includes no facts in the overlap
Use of Images

(x1)

Includes at least 3 relevant images that enhance the meaning of the written information

Includes at least 3 relevant images in the Venn Diagram

Includes at least 2 relevant images in the Venn Diagram

Includes at least 1 image in the Venn Diagram

No images

2. Cave Formation Process Poster: Students will create a poster of words and pictures showing the step by step process through which one of the two types of caves are formed. Students will choose between Solution Caves and Sea Caves. They will be working on this poster individually, but will get an opportunity to peer review their draft in class before completing the final copy. 

Exceeds

(25 pts)

Meets

(20 pts)

Approaches

(17.5 pts)

Below

(12.5 pts)

0

(0 pts)

Scientific Vocab.

Words

(x1)

Includes at least 10 relevant vocabulary words 
Includes 7-9 relevant vocabulary words
Includes 4-6 relevant vocabulary words
Includes 1-3 relevant vocabulary words
Includes no relevant vocabulary words
Scientific Accuracy

(x2)

Consistently synthesizes relevant and complete details to support vocabulary

Consistently includes relevant and complete details to support vocabulary

Includes relevant details to support at least half of the vocabulary terms

Includes relevant details to support at least 1 of the vocabulary terms.

Does not include any relevant details.

Graphics – Relevance

(x1)

All graphics are related to the topic and make it easier to understand. All borrowed graphics have a source citation.
All graphics are related to the topic and most (more than 80%) make it easier to understand.   All borrowed graphics have a source citation.
All graphics relate to the topic. Most borrowed graphics  (more than 70%) have a source citation.
Some graphics relate to the topic (more than 50%). Some borrowed graphics  (more than 50%) have a source citation.
Graphics do not relate to the topic  OR no borrowed graphics have a source citation.


	Evaluation of Students and Lesson 

	One way I will know this lesson was successful is if 85% of my students are able to earn a meets expectations or higher on both rubrics above. This will tell me that the majority of my students have mastered and can present the content learned.

I will also informally assess my students by asking them to identify what they learned after day 1. If 90% of the students are able to state at least one true fact they have learned, I will know the presentation was successful. If many students are not able to express what they have learned, or give basic level answers unrelated to the new content such as “salt dissolves in water”, I will know to shift the focus in the future. 

I can use the information gained through the assessment rubrics and through the informal questioning to determine if my students are ready to move on or if we need to reexamine cave formation from a new angle.



	Low Tech Modification

	If technology is not available, I plan to have printed copies of each website available that I can copy and distribute to each small group. The students would work through the information in a similar way, but rather than click through and explore on a computer, they would read a section on the handout and discuss it in the small group to fill out the webquest worksheet. If technology is not available as the students work on their poster projects, they will rely on images from the available books and magazines. These images can be traced or photocopied (if that technology is available).



