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All the skills listed are important in environmental science careers.  While watching the video, make a note in the second column of any skills the scientist mentions that they use in their work and what they say about them.

	Skill set
	What the scientist says about the skills they need
	When and how you used the skills
(to complete later)

	Accuracy and attention to detail 
	
	

	Communication skills – written 
	

	

	Communication skills – verbal
	

	

	Record keeping
	

	

	Presentation skills
	

	

	Technical skills (using equipment in the right way)
	

	

	Ability to work as a member of a team
	

	

	Enthusiasm
	  

	

	Self-discipline (keeping focussed on the task)
	

	

	Flexibility 
	

	

	Patience 
	

	

	Time-management
	

	


Biotic sampling technique A: Quadrat
[image: ]Equipment and materials
Per group
Tape measures, 2
Quadrat
Identification key 
Paper and pen to record results 
Procedure
1   To find the distribution of plants in an area, use quadrats to take random samples across the area. Random sampling avoids bias. One way to do this is to use two long measuring tapes to create ‘X’ and ‘Y’ axes in the area. Then use a table of random numbers as coordinates to select positions in the grid to place each quadrat, as shown in the diagram. Place enough quadrats to be a representative sample.

2   Identify (and note) all the plant species in each quadrat and estimate each species’ percentage cover. Record the data in a table like this one:

	Sample number
	Plant species observed
	Estimated % cover for each species
	Notes

	1
	
	
	

	2
	
	
	

	
	
	
	



3   For each species, show how many quadrats it appears in (frequency), and calculate its average percentage cover. To calculate average percentage cover for each species:
· add together all the percentage cover values for one species 
· divide by the number of quadrats.
4   Present a summary of the data as a bar chart or table with the species in alphabetical order.
5   Compare your data with another survey. Compare the list of species, the number of species, the frequency of occurrence of each plant species, and the percentage cover of each species.

[image: ]Biotic sampling technique B: Point frame
Equipment and materials
Per group
Point frame with 10 pins
Identification key 
Paper and pen to record results
Procedure
1   To find out the distribution of plants in an area, choose a line through your environment at random and start with the point frame at one end. For each species, record how many pins are touching an example of the species. If a plant is touching any single pin in two places, count that as 1 pin touched. 
2   Add up the numbers of pins touched for each species of plant and record the data in a table like this one:

	Sample number
	Plant species observed
	Number of ‘pin touches’ for each species
	Notes

	1
	
	
	

	2
	
	
	

	
	
	
	



3   Move the point frame along the line, taking samples at one metre intervals. 
[bookmark: _GoBack]4   Compare samples to see how the frequency of each species changes along the line. Look to see if each species occurs all along the line, or if some occur in clusters.
5   Present a summary of the results by listing all the species in alphabetical order. Show in a table the frequency of each species, by showing the total number of pins touched. In addition show the distribution of species along the sampling line. 
6   Compare your data with another survey. Compare the number of species you find, the range of species you find and the frequency of occurrence of each plant species. Also compare how the species are distributed along the sampling line.








[image: ]Biotic sampling technique C: Continuous line transect
Equipment and materials:
Per group
Long measuring tape 
Identification key 
Paper and pen to record results

Procedure
1   To find out the distribution of plants along a transect, place a measuring tape in a straight line along the area to be sampled. 

2   Work from one end of the tape to the other. Note the plant species which are touching one edge of the tape. Record the plant species and its distance along the tape (e.g. grass 10 cm-21 cm).

3   Present the results in a chart like the one below, showing the distribution of each species along the transect. Show the species in the chart in the order you found them as you worked along the transect.

	
	North                                                                                         South

	
	Dry land
(0-22 m)
	Marsh
(22-45 m)
	Swamp
(45-62 m)
	Open water
(62-65 m)

	Rhododendron
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Soft Rush
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Alder
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Wood Club Rush
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Reed Mace
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Marsh Bedstraw
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Water Mint
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Yellow Iris
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Branched Burreed
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Duckweed
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C. Pondweed
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



(Based on data from www.countrysideinfo.co.uk/wetland_survey/trans1a.htm) 

4   Compare your results with a later survey, or one from another area, by comparing which species are present, and their pattern of distribution along the line.
Measuring abiotic factors
Equipment and materials
Per group
Electronic or other data collection devices e.g. 
· Temperature: An ordinary mercury thermometer or electronic temperature probe
· Humidity: An electronic moisture probe to measure the humidity of the atmosphere
· Windspeed: An anemometer
· Light: A light meter
Paper and pen to record results
Procedure
1   For each device think carefully about the following:
· Where to place it – ground level or higher?
· Where exactly to survey – randomly, or around identified features? For instance, it might be interesting to find out the effect of a hedge or building on windspeed, and on light levels.
· How long to leave the device before reading the result. Some devices take a while to settle.
· How to present your data. Will you link it to a map (or photograph) of the area, or show it as a table or graph?
· How to compare your data with data collected in another place.

2   Set up your device and leave it for the required time. Come back to it and collect the data when it is ready.
To plan
Read the information about the sampling technique(s) you are going to use.

When you carry out your survey you will need to:
Make a sketch map of the area showing the North–South direction, and any obvious features (such as large trees, ponds, paths or buildings) and the slope of the ground. You could take a photograph and add labels to it. If you have access to a device that gives you GPS information, then a map reference is also useful.
Use a key to identify the plants in the area. A key is a guide showing the species that are likely to be there, with detailed information allowing you to tell one species from another. Collect a single leaf or flower if there is a species you cannot identify from the key and bring it back to the laboratory to find out more about it.

1   Use this information to plan in your group what you are going to do. Think about these questions:

· What is the reason for making this survey?
· What area will you be surveying?
· What species are you expecting to find? (The key to grassland plants will help with this.)
· Which biotic sampling technique are you going to use?
· What equipment will you need?
· Who will carry out each of the tasks?

2   Now think about how you will record your data.
· How you will record your results? Make a table with the right headings.
The class will also be collecting information about the abiotic factors in the area (such as light and temperature). You might need to share this information with other groups.

· Agree with the other groups how to present information about abiotic factors.
· Make a table with the right headings to record the results.
To analyse and report
Go back to the original question which led to your survey. 
Write a report explaining what you found out.
Your report should include:
· the reason for carrying out the survey
· a sketch of the area
· a description of the technique you used
· the equipment you used
· a chart or table summarising your observations
· a conclusion – an answer to the original question which is supported by your findings. If your results do not help you to answer the question, explain why.



Environmental scientists – skills and techniques
1   After completing your school grounds survey, go back to the skills table you used in lesson 1 and make a note of the skills you have used in the work. 

2   Which skills do you already have for this work?

3    Which skills would you need to develop?

4    Do you think working in environmental science could be a good career for you? What skills do you have that would be useful in this career?
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