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Task/Assessment Name: Pal’s Campground #2

Unit or Course:  Grade 8 Science, Water Quality Analysis by Abiotic Factors and Environmental Impact Unit
Developers: Hilary Peck and Pete LaFlamme
Purpose:  Summative Assessment for Water Quality & Environmental Impact Unit; Student work will be scored and graded and answers given will be used to inform/adjust instruction.

Vermont Framework Standards: 


Inquiry: 7.1

Universe, Earth and Environment: - Natural Resources 7.15  


Life Science: - Interdependence within Ecosystems 7.13 

Vermont Grade Expectations or Local Learning Goals: 

S7-8:2  Predicting results (evidence) that support the hypothesis. 

S7-8:4 Accurately quantifying observations using appropriate measurement tools.

Using technology to collect, observations (e.g., use of probe).

S7-8:8 Explaining relevance of findings.

Citing experimental evidence within explanation.

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. 
Teacher Materials and Administration Notes: 

· Students may need to work in groups to collect data if test kits or materials are limited.  They should work independently, keeping their Pal’s Campground packet out of view of others.  It is recommended that students collect raw data on separate paper which can be attached to their packets later.

· This Task and Scenario can both be modified in many ways to adjust for your local curriculum’s chemistry, water, or environment content objectives. 

· “Before Construction” water may actually be collected by students during a long-term or local stream or river study, may be representative/ hypothetical data generated from internet research, or created by the teacher.

· This task is designed such that “During Construction” water  is actual brook water from the same source as the “Before” sample, but the teacher manipulates the oxygen, phosphate levels, pH ,and turbidity to simulate the effects of campground construction by allowing water to stagnate, adding soap, vinegar/ lime, and extra sediments, respectively. The teacher simply tells the students what  the “During”  sample  temperature was.  The teacher will need to spend time adjusting for realistic amounts that will result in measurable changes.  

· This Performance Assessment could be done as a follow-up to “Pal’s Campground #1” designed as a 7th grade task focusing on the impact of the campground on the biotic factors of the brook.
Scenario::

Pal’s Campground #2


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, and you were the scientist in charge of making sure the Brook stays healthy, what abiotic factors would you measure to monitor water quality?
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Question/Task #1:

Both abiotic and biotic factors can be used to monitor stream water quality.

What does abiotic mean?                       

List some examples of chemical and physical factors.
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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. 

S7-8:36 Identifying an abiotic change.

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

Knowledge: Definition of abiotic and recall of examples of abiotic factors 
4. Expected (correct) student response:

Student gives definition of abiotic as the, physical and chemical (i.e. non-living) aspects of a natural environment. 

Student lists any abiotic factors including turbidity, temperature, light, flow rate, color, odor, alkalinity, hardness/ conductivity (calcium, magnesium), nitrate, oxygen, phosphates, chlorine, chromium, copper, and iron.  They may list biotic factors (bacteria, algae, etc,) as contributing to turbidity.

5. Score Guide:

    Points:

    Key Elements:

       0


incomplete or incorrect definition (ex: student mentions only physical 




or chemical but not both, or gives definition of biotic factors 





instead.); no abiotic factors listed or others given (ex: biotic or 





unrelated quantities such as density, etc.)

       1


complete, correct definition of abiotic 

       1


lists any number of abiotic factors, same of which may be in Question #2
Question/Task #2:

Study Figure 2.  Think about the equipment, manpower and the work required to build a campground road, trails, footbridge, office, outhouses and tent sites with fire rings.  

Choose 1 of the following abiotic factors and circle it: 

dissolved oxygen, pH, turbidity, temperature, or phosphates  
Using your experiences and knowledge of human impact on natural resources, explain whether this abiotic factor might increase or decrease during the construction of a campground along a mountain brook: (this explanation will be used as your hypothesis in task #5).

State your reasons why you think certain construction-related activities will affect this factor.  
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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. 

S7-8:2  Predicting results (evidence) that support the hypothesis. 

S7-8:49 Determining the impact of a human activity on a specific, (local) natural resource.

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

Knowledge:  The human impact that construction activity constitutes including the processes of clearing land, building, burning brush, operating heavy equipment, human foot traffic, littering, bringing in construction materials, mixing concrete, etc.

4. Expected (correct) student response:

“oxygen might go up if more plants can grow in the water because photosynthesis releases oxygen, or if more oxygen gets dissolved in the water because the water moves faster (ripples) because of some changes in the path of the stream; or oxygen might go down if a lot of living things die at once because decomposers use up the oxygen, or if the water moves slower because less oxygen will get dissolved in it, or if the temperature goes up causing less oxygen to stay dissolved in it and causing animals to be more active and use more oxygen. pH might go up or down depending on what substances are introduced to the water from soil run-off or chemicals from trucks (oil, gasoline, coolants, detergents) because those chemicals change pH, or because more rain water might get into the brook without first being filtered by plants and rain water might have a different pH.  turbidity might go up if more sediments are getting into the water from the removing plants that normally hold soil in place or from trucks and people creating compacted areas or rutted areas that will carry water and soil into the brook when it rains, or it might go up if the number of small or microscopic organisms increases as a result of water changes causing the water to look cloudy because these living things aren’t transparent.  temperature of the water might go up if more sun light and heat is getting to the water when the shade-providing trees are removed.  phosphates come from detergents which might get into the water from the trucks after they’re washed or from the construction workers using soaps or other chemicals in or near the water, or the lack of vegetation might allow fertilizer run-off if there are any farm fields or lawns near by”

5. Score Guide:

     Points:

    Key Elements:

   
 0

no qualitative or quantitative predictions made

 1

1 abiotic change predicted as increase or decrease 

 1                 
reasoning explained that shows correct understanding of cause and 





effect 

Question/Task #3:

· Your teacher will assign you to a group for data collection only.  

· You will need your own separate data card and a pencil to record data and observations.

First, you will be sampling water from a designated Brook.  This water represents water in the campground brook “Before Construction.”  Next, you will testing water provided to you by your teacher.  This water represents “After Construction: 

Directions:

1.  Read the Materials and Procedure for the data assigned to your group.

2.  Turn this packet over on your desk and wait for the teacher’s direction to report to your group. 

3.  Bring your data card and a pencil with you to your group.





4.  Attach your data card to the box below.

5.  Report these data to the class as directed.



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. 

S7-8:4 Accurately quantifying observations using appropriate measurement tools.

Using technology to collect, observations (e.g., use of probe).

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

Skills:  Student must be able to read and follow the procedures for each test; use equipment appropriately and correctly, and record results.

4. Expected (correct) student response:

Student records data on a card, which is then attached to the Data box area.   {Although some organization and labeling would be necessary to avoid confusion and is proper technique, there are no assessable science 7-8 GEs for data collection regarding organization (suggest  either math or technology GE’s be considered), unless students elect to use technology* to make the initial recording of data. (*a pencil is technology so what does Using Technology mean??- electronic any available text devices, graphing calculators, remote sensors, and probes can all be used here at the discretion of the teacher)

5. Score Guide:  

     Points:

    Key Elements:

0 

No data collected.

1                       Data collected but improperly so such that at least some results are inaccurate or incomplete.

1
Measurement tools used correctly and results appear to be reasonable.

1
Student elects to do take and record results from multiple samples to improve accuracy or ensure reliability. *  (If this aspect of conducting experiments is taught)

Question/Task #4:

Organize your data and other observations into a Table using the space below.  



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. 

S 7-8:4 Using technology to organize data.  (If computer-generated tables or charts are an option.)

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

Skills:  Students need to be able to draw a titled data table, with row and column 

headings and unit labels.

            Students need to accurately transcribe data from the paper to the table. 

Expected (correct) student response: 

See the table for the accuracy of the student response.


5. Score Guide:  (Data table layout and organization are not S7-8 assessable GEs)

     Local Points:

    Key Elements:

0
no table, or data is organized or displayed in another format (ex: list) or in an inappropriate way (ex: attempt to graph, etc.)

1
title at top, spanning whole table, separated by a line

1
rows and columns with headings

1
unit labels in headings or cells

1
all abiotic data are correctly placed in designated “cell” and have been accurately transcribed (regardless of accuracy of data)

1
all other observations are correctly placed in designated “cell” and have been accurately transcribed (regardless of accuracy of data)

Question/Task #5:

Copy your prediction/hypothesis made in Question #2.

How well do the data support your prediction?               

What evidence do you have to support your answer?


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. 

S7-8:8 Citing experimental evidence within explanation.

S7-8:36  Identifying abiotic changes in a local ecosystem. 

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

Students need to be able to recognize that decreasing values in the various measures support predictions about values going down or decreasing and that increasing values in the data support hypotheses that factors may go up or increase.  

Students should be able to select an appropriate method for describing changes using words, arrows, or by subtraction. (ex: pH decreased by 1.5, turbidity increased by 1 standard, etc.)

4. Expected (correct) student response:

“No/Yes, my data do/do not support my predictions because I predicted ____ would increase/decrease when and/it actually decreased/increased.  “Before” showed the Brook to have ____, while “During” showed ____.”

5. Score Guide:

     Points:

    Key Elements:

0
no response, or student incorrectly assess the support or refutation of their hypothesis.

1
student correctly assesses the support or refutation of their hypothesis.   



1
student cites numerical data 

1
student discusses other observations as support or refutation of hypothesis  

Question/Task #6:

Assume that it has been scientifically proven that the construction of Pal’s Campground has changed the levels of all of the abiotic factors in the Brook.  Select one abiotic factor and predict what the short-term effects of an increase or a decrease might be on the ecosystem.  Short-term means within one year after construction is complete. Assume the campground opens in the late fall, immediately after construction.  

Explain why an increase or decrease in this factor will have the effects you describe.    


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. 

S7-8:8 Explaining relevance of findings (e.g., So what?) to local environment (community, school, classroom)

S7-8:36  Identifying abiotic changes in a local ecosystem and predicting the short- term effects of these changes. 

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:  Students need to recall facts about abiotic factors – why these are measures of water quality and the effects relative changes in levels of them have on living organisms and on each other.  

4. Expected (correct) student response:

Any or all of the following thoughts are possible given the teaching and learning throughout the larger unit on Chemistry, and Water Quality.  Ideas about air quality and the atmosphere might not be possible at this point.  

“The temperature of the Brook water went up, so I would expect to see changes in the numbers and/or types of organisms that live in the water because some are more tolerant of higher temperatures than others…  

The lack of shade also means more light down below which might allow new plants or new species to grow where there used to be trees and shrubs.  This could change what animals live there because plants provide food and shelter for them... 

Dave and Al will have to mow the tent areas and some of the cut grass might get into the Brook.  We learned that the O2 in the water might go down as decomposers break down the dead grass…  

Lawn mowers some time leak gas and oil, so they might want to use a grass cutter instead.  The picture shows some of the tent areas are right next to the water and we learned how stream banks can erode if there aren’t plant roots, or rocks or something to keep the banks from breaking away.  

Phosphate levels went up a little bit.  Maybe because of some soap or fertilizers getting into the water.  What if campers use soaps to wash dishes or their hands in the Brook even though they’re not supposed to?  If these go up, some animals might not be able to live in the water and some plants might grow too well because phosphorus is a fertilizer for plants.  This might cause blooms, although I think that is more likely to happen in slower-moving water… 

It might be a good idea to measure how fast the water moves, because ripples help dissolve oxygen in it and help plant and animal life.  If the campground construction does anything to change the flow of the brook, O2 and then other things might change.  Turbidity went way up “during construction”.  I guessing that was from more soil and plant matter getting into the water during construction.  Or maybe it’s cloudier because there are more bacteria or other living things in the water.  This could change the food web too, or make people or animals sick if they drink the Brook water.

More sediment (soil -pieces of rock and dead plants and animals,  etc.) can make it harder for certain insect larvae to live in the water because the crevices and rocks get covered and there is no place for them to hang onto.  We learned this last year and I know some invertebrates are more sensitive than others to environmental changes.  So turbidity can really mess up the whole food web in the water if some species like sediments and others can’t take it.   I would think that the water would start to clear again once the sediments stop being put into the water from building and things like that, but the campers might stir up the bottom too by wading and fishing…  

If they do stock the Brook with trout that’s like introducing a predator species and if there aren’t enough human predators to eat the fish than there might be an imbalance while the fish eat all the insects and then start to die from lack of food.  Maybe there will be what we learned is called a new equilibrium some day but I don’t know how long that would take.   If they want to do birding workshops they should be sure to keep some berry bushes and shrubs around where birds can land in good view.  We have that around our school.

Just the fact that there are more humans coming to an area means there will be more littering and more pollution from their cars and campfires.  Maybe smoke from all those campfires will change the local air quality too.   We can sure smell our school’s wood-chip furnace a lot!  

Local acid rain fall might get into the water faster if there are fewer plants or if the soil can’t buffer it well enough.  pH of the water might go down (maybe as seen here). Or, the sediments in the water might have minerals that make pH go up (maybe as seen here).  Either way, some organisms might not be able to take the change if it’s too big a difference for them.  Our school has a settling pond to collect water that runs off the parking lots and athletic fields (which we saw them fertilizing).  If the campground’s parking lot’s water runoff doesn’t go directly into the water, there might not be any problems with chemicals and junk getting into the Brook that way.  I think these abiotic things and a species list or something would be important to monitor to make sure the brook stays healthy in the long run.  Wow! Who would have thought that a place designed to let people enjoy the out of doors might have some bad effects on the environment.”  

5. Score Guide:

     Points:

    Key Elements:

    0
no abiotic factors described to be changing and no short-term predictions made; student shows no knowledge of potential effects of a change

    1 
logical change (increase, decrease) in one abiotic factor is stated

    1
a scientifically accurate cause and short-term effect is described between the changed factor and at least one observable change in any other abiotic or biotic factor

    1
logical change (increase, decrease) in another abiotic factor is stated 

    1
a scientifically accurate cause and short-term effect is described between this changed factor and at least one observable change in any other abiotic or biotic factor

Question/Task #7:    

Assume Pal’s 4-season Campground quickly became a very popular vacation spot and has been in continuous operation for 10 years.  The brook is healthy and many people have enjoyed birding, fishing, and camping.  What management strategies do you think Dave and Al may have used either before, during, or after construction, to ensure the success of their campground by minimizing the impact on the area’s ecosystem?

Explain how these actions were most likely responsible for reducing, preventing or reversing the negative impact on the area.


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. 

S7-8:36 Identifying abiotic changes in a local ecosystem and predicting the long-term effects of these changes. 

 Also suggest S 7-8:49

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

Knowledge:  Students need to recall facts about how some common human activities impact the environment.

Skills:  Brainstorm alternative or preventative activities that can minimize the impact of human activities related to constructing and operating a campground.  (i.e. making and posting rules about staying on the trails, not putting soap in the water, no littering, not clearing as much vegetation as originally planned, fewer tent sites, no bridge, smaller parking lot further away, erosion control for banks and trails, etc. )

4. Expected (correct) student response:

“Maybe Dave and Al made rules against washing cars in the lot or dishes, etc. in the brook (preventing phosphates); against walking off the trails, or ATV, bike use (preventing soil compaction, erosion, or abiotc and biotic changes resulting from minerals); Maybe they changed their original plan and didn’t remove as many plants (preventing increased light and heat and erosion, etc.), or only made sites on one side of the brook and didn’t need to build a bridge (preventing erosion, flow changes, sediments, etc.) or something, etc.” 

5. Score Guide: 

     Points:

    Key Elements:

0

no actions suggested

 1

at least one action suggested

1
student clearly explains how this action might have had a positive result on the environment (e.g. describing how it helps maintain natural levels of a certain abiotic or biotic factor and therefore prevents any further changes in the system)

oxygen


Materials: 


Dissolved Oxygen Kit including test tablets, sampling tubes, and instruction card; dissolved O2 probe





Procedure:


Follow directions provided and verify your results by using more than one method.














Appropriate Title


 (ex: Pal’s Campground Brook Water Quality; Changes in ______ Over Time in Pal’s Campground Brook Water, etc.)�
�
Sample�
Abiotic Factor  (unit)�
Other Observations


�
�



 Before Construction





�
�
(Notes about appearances, or problems, or other things happening during sampling, etc.)�
�



 During Construction





�
�
(Notes about appearances, or problems, or other things happening during sampling, etc.)�
�



Differences Noted


�
(quantitative differences by subtraction, or arrows indicating increase or decrease, words to describe change or “no change”,  etc.) �
(Notes about appearances, or problems, or other things happening during sampling, etc.)�
�















Data:  (attach your data card here)








Office





Access Road





15-vehicle parking lot





Teacher Guide








pH


Materials:


pH Test Kit including test tablets, sampling tubes, and instruction card; pH paper; pH probe





Procedure:


Follow directions provided and verify your results by using more than one method.








temperature


Materials:


Thermometer or temperature probe





Procedure


Follow directions provided. 











turbidity


Materials:


Turbidity sensor





Procedure:


Follow directions provided. 











phosphates


Materials:


Total Phosphates test tablets, sampling tubes, and instruction card


Procedure:


Follow directions provided with Kit.
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