Lesson 4 – Fish Growth

Participants: William Jones and Steve Walters
Date: Spring 2014	Grade Level:  9h Grade Biology Class, 90min 
Lesson Title: ___Fish Growth __________________________ 
Lesson Concept:  Environmental variables and human actions influence organism growth.
Focus Question:  What controls the growth of a fish?  



	Teacher Does
	Student Does

	ENGAGE                                          Step 4

Following the PPT presentation, the teacher presents to the students a tree ‘cookie’.
Q1: What is this? Describe what you observe. 
Q2: Why does it have rings? 

The teacher may write student answers on the board to facilitate class discussion and to draw out prior knowledge.

The purpose is to engage the students and get them thinking about what causes variability in tree rings. 

	                                                          Step 2
Student engaged with teacher answering questions about the tree cookie. 

Students can write down their answers as well as share them out so that the class can form a group consensus.   Students are expected to use any prior knowledge they have. 

	EXPLORE                                        Step 5

Introduces activity - aging and calculating birth date of a red drum.

Main concepts for the students to grasps: 

- Trees (and other organisms) have growth rings that can be used to determine age. 
- Some environmental variable limits the growth of organisms and this is reflected in rings by varying ring widths. 
- A synchronous pattern can be observed between organisms that experienced the same environmental conditions. BUT growth is variable between individuals – no two individuals will be exactly the same. 


Teacher must assess to see if students have grasped the main ideas by asking questions while the students work on the worksheet. 

Were the students able to determine the age and birth date of the fish?  (some otoliths are more difficult than others – so some students might find the task easy, while others struggle). 

	                                                           Step 3
Students do the age / birth date activity and answer the other questions on the fish growth worksheet. 
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	EXPLAIN                                         Step 6

After the students complete the questions, the teacher moves them onto the next activity. This requires more critical thinking. 

Design an experiment using goldfish to determine how certain abiotic factors influence growth.  Think about your five senses (touch, smell, taste, sight, hearing)

Ideas: music/noise, calcium/nutrients, food, feeding period, photoperiod, color of water, water chemistry/temperature, predators, oxygen, co2, pH.

After the activity, have students share-out their experimental designs ideas. The teacher can write out ideas on the board. Encourage the class to form some sort of group consensus on the factors that would be most important to look at for the experiment. Revise answers on the board. 

Have students make predictions (form Hypotheses!)

	                                                            Step 1
- Design an experiment to determine how the environment influences a goldfish. 

Design an experiment using goldfish to determine how certain abiotic factors influence growth.  Think about your five senses (touch, smell, taste, sight, hearing)

Students share out their ideas an form a consensus of the most important or interesting variables that would be worth doing in the experiment. 

	EVALUATE                                    

- Fish Growth worksheet, participation in class discussions and journal entries, final presentations. 

	Students record observations, daily/weekly measurements, and feeding of the goldfish experiments. 

Student final presentations on the white seabass or goldfish experiments.
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