Tygerberg Leader Instructions

Travel to Nature Center – 5min

Site Introduction: Tygerberg Nature Preserve –20 minutes (Large Group- 60 students)

Students will be introduced to the nature preserve via a 15-20 powerpoint/slideshow by Hestelle, the Preserve’s nature center educator.  She will provide background on the area’s history, location, general climate, and plants and animals.

Breakout into Research Teams (approximately 10 students, associated adults, and 1 leader) – 5min

Travel to study sites – 5min 

Part 1: Guided observation of the site —20 minutes (Research Teams- 10 students) 

(30min for first group of the 2 days to help students better understand journaling)

Instructions

Learners should receive guiding questions on the bus and will have been given a short briefing on journaling before arriving.  You should however make sure students understand what they will be doing for 20-30min before just letting them begin.

After a very brief introduction to each site and the guiding questions, learners will observe the site for thirty minutes with the goal of making observations related to the guiding questions. Learners will record their answers to the guiding questions, as well as personal observations, sketches, ideas, questions they develop, etc. in a student journal that will be provided to each learner. 

Group leaders and assistants will facilitate this guided observation and discovery period. Their roles will be to provide information as needed to help the learners discover and observe information for themselves, not simply to deliver information about the site. This type of learning process is inquiry based. 

Common Guiding Questions

1. What are the living (biotic) and non-living (abiotic) parts of the environment?

2. What are the challenges that organisms (microbes, plants and animals) face in this environment?

3. What adaptations do organisms have that help them meet these challenges?

4. Predict what might happen to the life in this environment if the challenge is changed (temperature, precipitation, pollution, habitat reduction or destruction, etc.). 

5. Identify one or two environmental questions that you might like to answer with further research of this environment.

6. How do the environmental challenges and adaptations of organisms vary between this site and the other field sites you have visited?

Tygerberg Nature Preserve: Site-Specific Guiding Questions
1. Describe the vegetation: types, sizes, thickness, color, and health of leaves.

2. How does the type and characteristics of the vegetation change across this landscape?  

3. How does vegetation here compare to the vegetation in your part of the world?

4. Where and how might carbon be stored and cycled through this ecosystem?
Part 2: Facilitated group discussion—15 minutes (Research Teams- 10 students)

Common Instructional Components

GLOBE leaders facilitate a brief twenty-minute group discussion about the observations that learners have made of the study site. The goals of this discussion period are to get learners to: share their personal observations and answers to several, but not all of the guiding questions; identify compelling observations; facilitate development of new questions about the site; and motivate the development of possible research questions and predictions that could be scientifically investigated. Learners will be encouraged to share drawings observations in their journals with others. Leaders should also keep a journal and, if appropriate, share them with the learners.
Part 3: Data collection—35 minutes (Research Teams- 10 students)

Materials

2 student instruction packets (instructions, glossary, aerial photo)

2 16m strings marked at 4m intervals

4 4m strings

8 corner flags

1 calculator

1 student resource packet (maps, tables, figures, data)

1 vis-à-vis marker

1 local vegetation packet

Students will now begin the major part of the field study investigation.  Have them break into two smaller groups and give each group the materials they need for plot set up and assessment (see student instructions for additional details).

Remind students they should read the glossary terms before they begin.

Some student groups may need help with their site selection.  Remind them to use their general site observations and select a site (4m x 4m) that seems relatively representative of the surrounding area.

During plot set up and assessment you and other adults should support student collaboration and teamwork.  You should float between groups and assist by answering student questions.  Attached is a local vegetation packet, which may be helpful to either you or students as they evaluate their plot.

Students will need to share the calculator between groups.  

Average percent cover – You may need to help students realize that finding percent cover can be very subjective and it is very likely that individuals will have different values.  However, if there is one student who has a significantly different value, help them figure out what he/she may have done differently and do not include this value in finding the mean unless the problem is resolved.

Biomass and Carbon Storage – There are many ways to assess biomass and carbon storage and this is just one of them.  Scientists may use different methods depending on experiment constraints such as money or time, vegetation traits such as size and abundance, or data use type, such as knowing an exact value vs. having a value in the right ballpark so it can be compared to other estimates.  (One other example: we measure the circumference of trees at 1.35m off the ground and then use established equations to find biomass and carbon.)

Difference between small group plots – Differences in carbon storage results may result from a different classification of species into groups or the specific site location that the group chose.  Help students realize that these differences are why scientists often use many plots to do a complete on the ground analysis of carbon storage and uptake.

Aerial photo – From your discussion about many plots you will also want to guide students to realize that it is not always possible (time or money efficient) to take on the ground measurements, but that you can use an overhead view (aerial photos, remote sensing) to make landscape predictions of carbon storage.

Part 4: Use of resources to answer essential questions—40 minutes

Tell students they will now use field data and the student resource packet to answer the essential questions.  10 students crowed around 1 resource packet might be a little cumbersome, so you may want to suggest ways for all students to get involved.  Hand out single pages to individuals or pairs and have them read over the materials and contribute their information to the group discussion.  You may want to make sure that one student has emerged as the leader and is helping the group move forward.  If this does not occur you may want to assign tasks to individuals, such as question reader, information gatherer, recorder.  These roles can be changed with each new question.

During this portion of the activity you will want to be an active facilitator, making sure students are all participating as well as gaining a basic understanding of the concepts being discussed, especially the connections between concepts.  

One of the most important concepts to drive home is how each individual student is a player on the global stage and the place they live as well as their personal actions affect everyone else.  

The ultimate goals of this exercise are to show students how science is conducted, make them think about the scientific and inquiry process, and help them realize they are part of a global citizen and scientific community.

Travel to and board buses – 5 minutes




