Goldfish Experiment Setup
Created by W. Jones

Introduction
This document will help teachers and students setup their goldfish growth experiment.  In this lesson, students learned the different variables can influence the growth of fish.  One of the tasks for the students was to brainstorm possible variable that influence the growth of goldfish using 5 senses.  

Possible answers:
Sound: noisy kids in the classroom! Tapping the glass.  
Touch: pH, water chemicals, temperature. 
Smell: predatory animal extract, smell of food but no actual food, 
Taste: altering food/diet. 
Sight: Light levels - complete black vs. 24hr sun. 

Each class will alter one variable in the ~20gal fish tank with 2-3 goldfish per tank. The kids or the teacher can decide on the variable.  Remember to have a control where all the variables (lighting, food, nutrients, etc are kept constant and unchanged).  Ideally, there would be 3-6 different class periods so that there would be 3-6 different variables altered, plus one unaltered tank.  If there is only one class, the teacher could divide the class into groups.  

Hypothesis
Each class will have their own hypothesis.  An example would be: Goldfish will grow faster in the aquarium that is 3 degrees F warmer than the control tank.  

Background
[bookmark: _GoBack]The growth of an organism is influenced by a variety of biotic and abiotic environmental variables.  Through direct and indirect alteration of these environmental variables, human actions are perturbing the natural growth patterns of many organisms worldwide.   In marine and freshwater systems, pollutants and increased nutrient run-off may negatively impact fish growth.  On the other hand, global warming may cause increased growth or a pole-ward expansion in fish that favor warm waters.  In this lesson (Fish Growth – Lesson 4), students first were introduced to the idea that otoliths, like trees, have growth rings and that these rings vary in width in response to natural climate variability (El Nino) and human actions (introduction of zebra mussels).  In this activity, students will take what they’ve learned one step further and design and test their own hypotheses about fish growth by altering the environmental variables of a goldfish tank. 

Materials
The materials required for this experimental project:

-    3-7 fish tanks of the same size (roughly ~20 gal each)
-    3 goldfish for each tank
-    Freshwater to fill the tanks
-    Fish food – be consistent with all the tanks! Unless one of the experiments is to feed the fish something different
-    3-7 aquarium filters/pumps
-    3-7 aquarium lights
-    Plastic ruler with cm/mm for measuring fish standard length
-    Kitchen scale or similar to weight the fish
-    Gravel for the bottom of the tanks
-     Water quality measuring instruments (see “White Seabass Seabass in the Classroom Guide” and “Water Quality Parameters” from lesson 1 for more details on measuring water quality.
-    Thermometer 
-    Small hand net for catching the fish


Most, if not all, of the materials can be acquired from a pet store. 

Procedure
1.    For this experiment, the independent/changed variable will be different for each tank.  It is of critical importance that the other control variables for each tank remain the same.  Examples of control variables; the size of the aquarium, the amount of water in the aquarium and the amount of light the tanks receive, the amount of food, etc.

2.    3-7 fish tanks are filled with the same amount of water. The aquarium lights and filters are installed into each of the fish tanks. One tank will be the control. None of the variables in the control tank will be changed. 

3.    The length and weight of each of the fish are measured using a ruler to the nearest mm.  Record which fish go into which tanks.  Three fish should be placed in each tank. 

4.    The experiment should last ~6 weeks.  Fish length and weight measurements should be taken every week and recorded.

5.    All observations and variables should be recorded in a logbook or sharable google document (similar idea to the White Seabass in the Classroom project).  A google doc is recommended so that different classes can share results. 

6. The data of the experiments will be used by students in their final presentations.  For details see the presenter notes in slide 1 of the “Fish Growth” PPT.  

For student poster presentation, students should
· Write a short introduction / background
· Clearly state the hypothesis of the goldfish experiment
· Present the recorded data – as a table and/or graph (this should be the most prominent item(s) on the poster)
· Discuss the results in relation to the hypothesis and the potential health of the fish. Was the hypothesis correct?
· State any conclusions drawn from the experiment. 
· Include some pictures of the fish and tank setup. 



Example Variable Log sheet

	Date
	# of Fish
	Water Temp (° C)
	Ammonia (ppm)
	Nitrate (ppm)
	Nitrite (ppm)
	pH
	Food (amount – g)
	Fish Observations
	Notes

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	




Example Growth Log sheet

	Date
	Fish #1 Standard Length (mm)
	Fish #1 Weight (g)
	Fish # Standard length (mm)
	Fish #2 Weight (g)

	5/15/2014
	
	
	
	

	5/28/2014
	
	
	
	

	6/10/2014
	
	
	
	

	6/24/2014
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