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Task/Assessment Name: 
PALS Campground 1

Unit or Course: Grade 7 Science (Water Quality Analysis by Biotic Indicators and Environmental Impact)

Developers: Pete LaFlamme/Hilary Peck

Purpose: Summative Assessment for grade 7 students.  

Vermont Framework Standards: 

Universe, Earth and Environment: -

          Inquiry 7.1

          Natural Resources 7.15;  


Life Science: - Interdependence within 







Ecosystems 7.13
Vermont Grade Expectations or Local Learning Goals:

S7-8:4 Using technology to collect, quantify, organize, and store observations 
S7-8:49 Identifying a human activity in a local environment and determining the impact of that activity on a specific local natural resource. 

S7-8:36 Identifying an abiotic or biotic change in a local ecosystem and predicting the short- and long-term effects of this change. 

S7-8:38 Comparing and sorting organisms with similar characteristics into groups based on internal and external structures recognized by scientists

S7-8:8 Devising recommendations for further investigation and making decisions based on evidence

Teacher Materials and Administration Notes:

Students should first have some knowledge of benthic macro invertebrates and the use of dichotomous keys. There is an excellent online key at SOS Stream Study that is extremely user-friendly. Also, they should have had some experience collecting, counting, and identifying macro invertebrates, as well as calculating water quality based on their abundance. To really assess students’ ability to use a key to classify, be sure to include at least some species (pictures, specimens, etc.) that students will be less familiar with or not at all.  Since students will be collecting aquatic organisms in a cold water habitat as a 

prerequisite, waders and safety procedures for entering, collecting organisms, and exiting a brook or river should be provided. The best data table, in my opinion, for recording macro invertebrates found, and for calculating a “Pollution Tolerance Index Rating” (Water Quality Assessment) can be found at www.hoosierriverwatch.com.

Scenario
Pal’s Campground #1


Dave and Al love the outdoors and nature.  They have bought a 20-acre piece of land along a mountain brook. (See Figure 1)  They think the area will make an ideal campground for year-round use.  Figure 2 shows their plan for Pal’s Campground which they must submit to the local planning and zoning board.  This board’s job is to balance the economic benefits with potential costs from any damage to the natural environment. The board controls where and when construction projects can occur and how big they can be.  Dave and Al want to make sure the mountain brook stays healthy and the area remains an attractive place to camp.  In order to increase the recreation potential, Dave and Al would like to stock the brook with trout for fishing and would like to have birding workshops on spring weekends.  Should the local zoning board approve their plan? If the campground gets built, what biotic factors might indicate water quality and should these be monitored for changes?
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Question/Task #1:

Which of these is a biotic factor and is used to assess stream water quality? (Circle your answer)

a. sunlight

b. water temperature

c. [image: image20.wmf]macroinvertebrates

d. substrate

1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question.

S7-8:38

3. Pre-requisite skills and knowledge students need to be successful:

Knowledge of stream study terms,ie. macroinvertebrate, biotic, abiotic, etc.

Recommend: Identification and evaluation of organisms during the study of this unit development, using real stream organisms.

4. Expected (correct) student response: 
Answer C: macro invertebrates should be circled because they are biotic and are used to assess stream water quality.

5. Score Guide:

    Points:

    Key Elements:

   ___1___

_Answer C is chosen

   ___0___

Answer A,B, or D is chosen

Question/Task #2:

Circle the benthic macro invertebrates pictured below that are insects. How do you know? Give at least 2 reasons below.
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1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S7-8:38 Comparing and sorting organisms with similar characteristics into groups based on internal and external structures recognized by scientists

3. Pre-requisite skills and knowledge students need to be successful:

Knowledge of external characteristics of Class Insecta. 

Appropriate vocabulary and knowledge of the class of insect.
4. Expected (correct) student response: 
Pictures 1,2, and 3 are all insects because of the presence of 6 legs, 3 body regions, and 2 antennae.

5. Score Guide:

    Points:

    Key Elements:

   
1

Identifies one picture correctly 
   
1

Identifies another picture correctly

   
1

Identifies another picture correctly

   
0

No identifications correct

1

Knowledge of 1 external feature of insects correct
1  

Knowledge of a second external feature of insects correct 

0 

No correct reasons listed

Question/Task #3:

Using your knowledge of benthic macro invertebrate sensitivity as an indicator of water quality, predict (formulate a hypothesis) what you think might happen to the number of intolerant, moderately intolerant, fairly tolerant, and very tolerant  species if the campground were constructed next to the brook. Explain your thinking.

Note: the information you provide in this answer will also be used in task #6.
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1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S7-8:49  Identifying a human activity in a local environment and determining the impact of that activity on a specific local natural resource. 

3. Pre-requisite skills and knowledge students need to be successful:

Knowledge of the environmental impact of a man made disturbance, such as the construction of a campground near a brook

Knowledge of how to write a hypothesis

4. Expected (correct) student response:

If the quality of the water in the brook changes as a result of the campground construction, which it most likely will, then the numbers of intolerant and moderately intolerant macro invertebrates may decrease, and the numbers of fairly tolerant and very tolerant species may increase. This might occur because the intolerant species require good quality water to survive while tolerant species do not.

5. Score Guide:

     Points:

    Key Elements:

1
Knowing that sensitive species’ numbers might decrease and tolerant species numbers might increase
1
Knowing that sensitive species require good quality water while tolerant species do not 
1
Realizing that a campground constructed next to a brook might lower the quality of the water
 
 0

No connections

Question/Task #4:

Using the identification key, correctly identify the 5 macro invertebrates pictured on the next page. Record answers below.
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Species # 1
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Species # 2
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Species # 3
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Species # 4 
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Species # 5

Materials:

Identification key for macro invertebrates
5 samples of macro invertebrates per student (can be pictures, photos, actual, or all of the above)

Magnifiers

Micro projector w/ TV monitor (optional)



1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S7-8:38 Comparing and sorting organisms with similar characteristics into groups based on internal and external structures recognized by scientists

3. Pre-requisite skills and knowledge students need to be successful:

Knowledge of how to use a dichotomous key

Knowledge of external characteristics of macro invertebrates
Knowledge of the appropriate use of lab equipment.

4. Expected (correct) student response:

Correctly identify all 5 species

5. Score Guide:

     Points:

    Key Elements:

   
1

Identify one species correctly
  
1

Identify another species correctly 
1 Identify another species correctly 
1

Identify another species correctly


1                   Identify another species correctly

          0                    None correct

Question/Task #5:

Below are 2 sets of data on the number of macro invertebrates found in another brook. The first set (Table 1) was gathered before a campground was built near the brook. The second (Table 2) was taken after the campground was constructed. Calculate a Pollution Tolerance Index Rating (PTI) for each set of data by following the directions below. Baseline data will need to be provided to work with each table. 

The author of this task used the following data:  For a total score of 29, on table 1, use Stonefly, Mayfly, Caddisfly, Riffle Beetle, Water Penny, Damselfly, Dragonfly, and Cranefly.  On Table 2, use Dragonfly, Crayfish, Midges, Blackfly, and Leech for a total score of 12.  Data may be changed if you wish.

Directions:

1. Count the number of taxa with an x for PT Group 1.

2. Multiply that number by 4. Record answer at bottom of the column.

3. Count the number of taxa with an x for PT Group 2.

4. Multiply that number by 3. Record answer at bottom of the column.

5. Count the number of taxa with an x for PT Group 3.

6. Multiply that number by 2. Record answer at bottom of the column.

7. Count the number of taxa with an x for PT Group 4.

8. Multiply that number by 1. Record answer at bottom of the column.

9. Add the 4 totals together. Record answer in the box at bottom right of the table. This is the Pollution Tolerance Index Rating.

Table 1
“Before Construction”
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Table 2
“After Construction”




1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S 7-8:38

3. Pre-requisite skills and knowledge students need to be successful:

Basic math skills

Working with data tables

Organizational skills

Accurate analysis of data

Drawing conclusions from the acquired data.

4. Expected (correct) student response: (Depends on which boxes teacher checks)

Table 1 Stream Quality Score = 29

Table 2 Stream Quality Score = 12

5. Score Guide:
     Points:

    Key Elements:

  
1

Correct score of 29 for Table 1

1                  Correct rating of excellent for Table 1
1

Correct score of 12 for Table 2
1          
Correct rating of fair for Table 2
0         
No correct scores
0      

No correct ratings

Question/Task #6:

Based on the changes in the Pollution Tolerance Index Ratings you calculated in the previous question, and assuming the campground caused these changes, was your hypothesis from Question #3 supported? Support your answer with evidence from the tables.

What other types of factors (biotic and abiotic) may be changing in this ecosystem?


1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S7-8:49 Identifying a human activity in a local environment and determining the impact of that activity on a specific local natural resource. 

S 7-8:36

3. Pre-requisite skills and knowledge students need to be successful:

Knowledge of basic ecological concepts

Data analysis skills

The ability to apply the acquired data, in drawing and stating conclusions.

4. Expected (correct) student response:

The water quality has changed, as evidenced by a decrease in the numbers of intolerant and moderately intolerant macroinvertebrates and an increase in the fairly tolerant and very tolerant ones, therefore my hypothesis was supported. The diversity of other organisms in and around the brook may decrease also since macroinvertebrates are highly reliable indicators of water quality and are an important link in the food chain.

5. Score Guide:

     Points:

    Key Elements:

1
Noting a decrease in the #s of sensitive species and an increase in the #s of tolerant ones
   
1 
          Citing the actual data

0

No data cited
1
Connecting the change in macroinvertebrate #s to a likely decrease in water quality and organism diversity in the ecosystem

   
0

no connection

Question/Task #7:

How could you determine whether the campground might be responsible for the change in the (PTI) Ratings you calculated in Question #5 and not some other source on the brook?


1. Depth of Knowledge :        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S7-8:8 Devising recommendations for further investigation and making decisions based on evidence

3. Pre-requisite skills and knowledge students need to be successful:

Knowledge of fair test for point source pollution on a stream.

4. Expected (correct) student response:

Water quality would need to be monitored at various sites on the stream so that all other possible sources of contamination could be eliminated. Monitoring upstream and downstream of possible sources would give good data since water flow would carry contaminants downstream from the source. 

5. Score Guide:

     Points:

    Key Elements:

1
Knowledge of need to monitor at various sites (both up and downstream)

   
0

Not noting need to monitor at various sites

   
1

Proper explanation
   
0

No explanation 
Question/Task #8:

Assume that the zoning board gives the ok and Pal’s Campground gets built. If the water quality changes as a result, what steps could be taken to restore it to its previous condition? Explain. Refer to Figures 1 and 2 before answering and use as many of these words in your answer as you can: Riparian zone, vegetation, water temperature, erosion, macroinvertebrate, habitat, food chain, sediment, riffle, pollution. 


1. Depth of Knowledge (circle):        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S7-8:49 Identifying a human activity in a local environment and determining the impact of that activity on a specific local natural resource. 

3. Pre-requisite skills and knowledge students need to be successful:

Knowledge of ecological concepts and recommended land use techniques

4. Expected (correct) student response:

The changes between Fig. 1 and 2 are drastic, especially vegetatively. One solution would be to plant trees and shrubs in the Riparian zone to replace those lost during construction. This would help to lower the water temperature by shading the area. A lower water temperature would improve water quality and ecological diversity. The trees and shrubs would also limit erosion and sediment buildup in the brook where riffles occur which, in turn would help to maintain macroinvertebrate habitat (underside of submerged rocks). Another step would be to not allow campers to dump trash, dish soap or other household chemicals, garbage, etc. into the brook. This would help eliminate any campground-caused water pollution. Also, road, bridge, and parking lot maintenance should limit or prohibit use of road salt. Road salt tends to kill or harm vegetation and it has a negative effect on soil and water chemistry. All trails should be well marked for hikers and bikers, and no ATV use should be allowed in the campground. ATV’s are especially harmful to the terrain by wearing away ground cover and setting up conditions that promote soil erosion.

5. Score Guide:

     Points:

    Key Elements:

   
1

2 or more positive steps listed 
   
0

No steps listed 
   
1

Proper explanation for each step listed 
   
0

No explanation 
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Identification Results





Species #1   ___________________________________





Species #2   ___________________________________





Species #3   ___________________________________





Species #4   ___________________________________





Species #5   ___________________________________ 
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