ACTIVITY NAME: Fossils under your Feet: Using the Paleobiology Database to explore local fossils

AUTHOR AND INSTITUTION: Rowan Lockwood, Department of Geology, The College of William and Mary

EMAIL: rxlock@wm.edu

SUMMARY
(overview of what students will do and the intended outcomes, no more than 1-2 very brief paragraphs.) In this activity, students will explore what types of fossils have been found in their local area, where they were discovered, and how old they are, using the Paleobiology Database (PBDB). 

GOALS
(What concepts and content should students learn from this activity? Are there higher-order thinking skills (e.g. critical thinking, data analysis, synthesis of ideas, model development) that are developed by this activity? Are there other skills (writing, oral presentation, field techniques, equipment operation, etc.) that are developed by the activity.)
After completing these activities, students will be able to:
· Estimate what percentage of their state/province is represented by data in the PBDB
· Describe where fossil organisms have been found in their local county
· List which fossil phyla (plural of phylum) have been found in their local county
· Research the common names of organisms classified in those phyla
· Research when and where one particular species (their choice) lived in the fossil record
· Determine whether that species was a body or trace fossil
· Figure out whether that species is extinct or still living today
· Research what that species looked like, how it fed (if applicable), and its habitat, etc.
· Determine the geologic age of a fossil locality in their local county

CONTEXT FOR USE
Educational level: To be used in an introductory or intermediate undergraduate course, including (but not limited to) physical geology, historical geology, and paleontology.

Class size: Students can work as individuals or in pairs and class size can range from a small seminar (< 10 students) to a large lecture (> 100), as long as sufficient computer equipment is available.

Institution type: Can be used with non-majors or majors from two or four year institutions. Each student or student pair will need access to a laptop or desktop computer connected to the internet, running both Microsoft Word and an internet browser.

Is it lab, lecture, or field exercise: These activities can be used in lecture, lab, or as homework activities.

How much time is needed:
Part 1: Choosing location (5-10 mins)
Part 2: Where are fossils found in your local area (must be completed after Part 1)(15 mins)?
Part 3: What fossils are found in your local area (must be completed after Part 2)(20-40 mins)?
Part 4: How old are the fossils in your local area (must be completed after Part 2)(15 mins)?

Skills or concepts that students should have already mastered before encountering this activity
Before starting this activity, the student should be able to:
- Define what a fossil is (Part 1)
- Find their local county or province on a map of the world (Part 2)
- Estimate an area as a percent (i.e., estimate percentage of a state is covered by dots)(Part 2)
- Define a body versus trace fossil (Part 3)
- Define the term extinct (Part 3)

How is this activity situated in the course?
Presented during unit focusing on local geology or as part of an exploration of fossil types and preservation modes.

How easy (or hard) would it be to adapt the activity for use in other settings?
Very easy. It is divided into four parts and can be modified by picking and choosing which parts (and which questions within parts) to include. It can also be modified by asking all of your students to choose the same town, collection, phyla, or species to focus on. The following towns are guaranteed to yield useful and interesting results:
1. Thermopolis, WY. Ask students to zoom into the center of Wyoming. Thermopolis is located to the northwest of Riverton, WY, just to the north of Boysen Reservoir. They can click on either blue dot near Thermopolis and explore dinosaurs from the Morrison Formation (Jurassic).
2. Walcott Quarry (Burgess Shale), BC: Ask students to zoom into the southern half of British Columbia (Canada). Tell them to look for the large green dot in the middle of the southern half of BC (it will highlight as Cambrian in age). If they keep zooming, they will see that it is just northwest of Adams Lake and just southwest of the Dunn Peak Protected Area. They can click on the green dot and choose any of the collections. There are a _lot_ of fossils in each of these collections, so you might want to limit or divide up the number of Burgess Shale taxa that students explore.
3. Rancho La Brea Tarpits, CA: Ask students to zoom into the southern half of California, focusing on Los Angeles. As they zoom into Los Angeles, ask students to look for “Westwood” to the immediate west of the label for Los Angeles. Students should click on smaller of the two beige dots to the east of Westwood, which will give them access to a dataset with fossil carnivores and insects from the Rancho La Brea tarpits (Pleistocene).
4. Calvert Cliffs, MD: Ask students to zoom into the northern half of the Chesapeake Bay, east of Washington, DC. Zoom into the west shoreline of the bay, where students can see a line of yellow dots all along the shore. When students spot “Chesapeake Beach,” ask them to zoom into that area and choose the yellow (not orange) dot just to the south of “Chesapeake Beach.” This site gives them access to lots of marine mammals, sharks, and mollusks from the Miocene of Maryland.

Grade level:
College (13-14)
College (15-16)

ACTIVITY DESCRIPTION AND TEACHING MATERIALS
Narrative describing the mechanics of the activity and all the materials needed to implement the activity (or links and references to those materials).
In this activity, students will explore what types of fossils have been found in their local area, where they were discovered, and how old they are, using the Paleobiology Database. 

This activity is designed to be flexible and can be used as a lecture, lab, or homework activity. It is divided into four parts and can be modified by picking and choosing which parts (and which questions within parts) to include. It can also be modified by asking all of your students to choose the same town, collection, phyla, or species to focus on. The duration of the activity ranges from 10 minutes to two hours, depending on which parts are assigned.

Students can work as individuals or in pairs and class size can range from a small seminar (< 10 students) to a large lecture (> 100), as long as sufficient computer facilities are available.

Each student or student pair will need access to a laptop or desktop computer connected to the internet, running both Microsoft Word and an internet browser.

TEACHING NOTES AND TIPS
This section should include notes and tips for instructors who might use the activity (e.g., common areas of confusion, things that need reinforcement, safety guidelines, other practical tips)
Note that several of the questions in this activity are open-ended and intended to promote discussion. As a result, these questions do not have right or wrong answers per se. For more information on how to promote and grade such activities, please see Resource section.

Note also that several of the questions in this activity focus on students’ prior knowledge of fossils found in a particular area (Part 1, Question 2; Part 3, Question 8; Part 4, Question 3). If students are not familiar with local fossils, it is recommended that the instructor delete those questions from the activity. 

ASSESSMENT
This section should describe how the author determines whether or not students (either individually or collectively) are achieving the learning goals outlined for the activity.
Note that assessment for this activity is much easier if instructors choose a specific county, collection, and organism on which all students focus. 
Formative assessment
Can be accomplished in lecture or lab by observing student progress and trouble-shooting challenges. Can also double-check that the major tasks (i.e., choosing a county/province, choosing a collection, listing phyla, choosing a species, finding a image of the species or genus, determining geologic age) are accomplished in a timely manner and are accurate.
Summative assessment
Key summative assessment points include: listing phyla, listing common names, finding a image of the species or genus, describing the species, and determining geologic age. Summative assessment can also be included as midterm and final exam questions focusing on the key summative assessment points listed above.

RESOURCES
This section should include references and links to online resources that discuss the specific activity or will support faculty and/or students using the activity.

What is a fossil?
https://en.wikipedia.org/wiki/Fossil
http://www.bbc.co.uk/nature/fossils

Estimate an area as a percent
http://www.mathvillage.info/node/98

Body versus trace fossil 
https://en.wikipedia.org/wiki/Trace_fossil
http://www.virtualmuseum.ca/sgc-cms/expositions-exhibitions/fossiles-fossils/english/sections/whatare.html

Geologic timescale
http://www.ucmp.berkeley.edu/help/timeform.php
http://www.stratigraphy.org/index.php/ics-chart-timescale
http://www.geosociety.org/science/timescale/
https://en.wikipedia.org/wiki/Geologic_time_scale

Teaching with open-ended questions
https://facultyinnovate.utexas.edu/teaching/assess-learning/question-types/open-ended
https://dschool.stanford.edu/groups/k12/wiki/63fcd/OpenEnded_Questions.html
http://www.washington.edu/trends/teaching-with-open-ended-inquiry/
See videos 4.3.1 through to 4.4.4: http://stemteachingcourse.org/course-content/course-content-2/module-4-assessment/

SHORT DESCRIPTION (1-2 SENTENCES)
In this activity, students will explore what types of fossils have been found in their local area, where they were discovered, and how old they are, using the Paleobiology Database. 


[bookmark: _GoBack]
