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How Old are You? 
 
Overview 
Scientists studying ecology ask broad questions about how the 
patterns and behaviors of animals through space and time and the 
environmental factors that influence the distribution and abundance 
of individuals. Therefore for fish ecologists, some major questions 
when understanding a population of fish are: what is the maximum 
age of individuals within the population, what is the maximum and 
typical size that individuals grow to, and how quickly do individuals 
in the population reach these maximum age and sizes. These data 
provide ecologists with an understanding of how organisms grow in 
their environments over time, which leads to a better understanding 
of the abundance of individuals within a population. 
 
Answers to questions about size and age of individual fish, as well as 

for the entire population, have important implications for understanding fish population 
dynamics, managing fisheries, and protecting marine and aquatic systems. Management and 
conservation decisions are made using the “best available science,” which for fish includes 
knowledge of how large the population is, how quickly is the population growing, and what 
factors effect these two components. How quickly individual fish grow to its complete size and age 
greatly affects the dynamics of the entire population. Therefore, by understanding growth of 
individuals we can better understand patterns of the population as a whole and thus make better 
management and conservation choices. 
 
Motivating Question: How do scientists learn about how organisms grow over time from their 
age and size?  
 
Take Home Message 
Scientists use tree cookies to age trees and scales to age some kinds of fish. They can combine that 
information with known size data to learn about how the organism grows over time. 
 
Engage: Lead the students in an exploration of what they know about how 
trees grow. 

10 minutes 

Explore: Students investigate how to plot age and size data from 
themselves and from fish to learn about how organisms grow over time. 

25 minutes 

Make Sense: Students share their observations, ask questions, and discuss 
what they can learn looking at age and size of an organism. 

10 minutes 

Total: 45 minutes 
 
Audience 
Elementary and middle school students (K-8th grade).  
 
New Jersey Core Curriculum Content Standards - Science 
Grade Content Statement CPI# 
2 A habitat supports the growth of many different plants and animals by meeting their basic 5.3.2.C.2 

Materials 
For the leader: 
Whiteboard 

Markers (different 
colors) 

 

For the activity: 
Copies of scale images 

Tree cookies or copies 
of tree cookie images 
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needs of food, water, and shelter. 
4 Organisms can only survive in environments in which their needs are met. Within 

environments, organisms interact with and are dependent on their physical and living 
environment. 

5.3.4.C.1 

4 Building and refining models and explanations requires generation and evaluation of 
evidence. 

5.1.4.B.1 

4 Tools and technology are used to gather, analyze, and communicate results. 5.1.4.B.2 
4 Evidence is used to construct and defend arguments. 5.1.4.B.3 
6 The number of organisms and populations an ecosystem can support depends on the biotic 

resources available and on abiotic factors. 
5.3.6.C.2 

8 Evidence is generated and evaluated as part of building and refining models and 
explanations. 

5.1.8.B.1 

8 Carefully collected evidence is used to construct and defend arguments. 5.1.8.B.3 
8 Scientific reasoning is used to support scientific conclusions. 5.1.8.B.4 
8 Science involves practicing productive social interactions with peers, such as partner talk, 

whole-group discussions, and small-group work. 
5.1.8.B.1 / 
5.1.12.B.1 

 
Preparation (30 minutes) 
1. For homework the night before, have your students record the age (years) and height (inches) 
of all of their family members. 

2. Gather a class set of tree cookies (these are easy to acquire at your local nursery or gardening 
store, ask them to cut you a class set the next time they are chopping up a tree). 

3. Write the motivating question on the board:  
 

How do scientists learn about how organisms grow over time from their age and size? 
 
4. Make class copies of the scale images. 

5. Draw a chart on the board for the students to fill in the height and age of their family members 
as they walk into class. 

6. Draw out a blank graph with age on the x-axis and height on the y-axis on the board. 

7. Draw out the data table with the Fish ID# and Size information completed on the board. 

Fish ID Age Size (mm) 
A 2 217 
B 2 236 
C 3 268 
D 3 270 
E 3 287 
F 4 311 
G 4 316 
H 4 323 
I 5 368 
J 5 374 
K 6 440 
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8. Make a graph of the actual Black Sea Bass data on the board, but make sure it is hidden from 
the students. 

 
9. If you are interested in learning more about aging fish, a great resource is the “Age Reading 

Demonstration” put together by the Alaska Fisheries Science Center – National Marine 
Fisheries Service – NOAA (http://www.afsc.noaa.gov/refm/age/interactive.htm) 

 
Engage (10 minutes) 
1. Ask the students what they know about how to age a tree. If they are stuck, ask them what 

kinds of things would they use to learn the age of a tree (cookie). 

2. Pass out a tree cookie to each student.  

3. Let them explore the tree cookie for a few minutes. Then ask them, how old was their tree? 
They should be able to count the rings to determine the age of the tree. 

4. Lead the students in a discussion about what else scientists can learn about how old animals 
get. Be accepting of all responses from the students. 

Q.  How do scientists age an animal?   

Q.  Why do scientists age an animal? What questions are scientists trying to answer when they 
collect information from the ages of an animal?  

 

Explore (25 minutes) 
1. Explain to the students that scientists use age and size information to learn about how an 

animal grows over time. They will now get the chance to take a closer look at how humans 
grow over time.  

2. Have the students look at the data table they created about their family members, as they 
added their data when they walked into class. As a group plot the data of each family member 
on the board. 
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3. Once the plot is complete, have the students look for patterns in the data. If they get stuck, ask 
them does the height of people change as they get older? Do people get taller or shorter the 
older they get? 

Q.  Why would scientists be interested in understanding the relationship between the age and 
size of an animal?  

4. Once the conversation slows, ask the students: what about fish? Can we ask a fish how old it is? 
What are their ideas of how we could age a fish? Be accepting of all answers, as this is a 
brainstorming session. 

5. Explain to the students that they are going to be fish scientists and will get to learn how 
scientists age fish.  

6. Ask the students: what do most fish have on the outside of their bodies? (Scales, *note not all 
fish have scales). Explain to the students that scales are just like tree cookies, in that there are 
rings that we can count to learn how old the fish is.  

7. As a class show the students one of the scale images and explain that they are looking at half of 
a scale (like if you were to cut the tree cookie in half down the center). They will need to try to 
follow the yellow line from the center along a dark band towards the left of the scale. If it 
makes it around the corner than that is a ring and counts as one year. Demonstrate what this 
means. 

8. Then in groups, have the students try to determine how old the fish was that had that scale. As 
the students determine the age of the fish, have them write their answers on the data chart on 
the board. 

9. Once all of the students have aged their scales, as a class make a graph of the age and size data 
for the fish on the board. 

10. Have the students talk with a partner to answer:  

Q.  What patterns can you observe in the data?  

Q.  Is there a relationship between age and size of Black Sea Bass? If so, what is the 
relationship? 

 
Make Sense (10 minutes) 
1. After a few minutes of discussing, tell the students that we are going to interpret and analyze 

the data as a class.   

2. Have the students report out what patterns and/or relationships they observed in the data. 
Make sure to have the students support their statements of the patterns and/or relationships 
by stating what evidence they are using. 

a. Help the students see that as the age of Black Sea Bass increases the Total Length of fish 
also increases. However, this is not a linear relationship (1:1) and that the relationship 
(slope) changes as the fish get older, just like in humans. 

3. Once the discussion slows down, point to the motivating question and ask:  
Q.  How do scientists learn about how organisms grow over time from their age and size?    
Ask students to share their ideas about the question with a partner. After a minute, ask 
volunteers to share the ideas they discussed with the entire class. Be accepting of all responses 
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from the students. This is your opportunity to make sure the students understand the “take 
home message” that you identified. 

4. Ask if the students have any questions about the activity or the graphing.  

 
 

** Data and consultations on this lesson plan were provided by: 
 Mikaela Provost, Dr. Paola Lopez-Duarte and Dr. Olaf Jensen of Rutgers University. ** 



Actual age and 
length data for 
Black Sea Bass 
scales included in 
this activity 

Fish ID Age Length (mm) 

A 2 217 

B 2 236 

C 3 268 

D 3 270 

E 3 287 

F 4 311 

G 4 316 

H 4 323 

I 5 368 

J 5 374 

K 6 440 



Fish A 



Fish B 



Fish C 



Fish D 



Fish E 



Fish F 



Fish G 



Fish H 



Fish I 



Fish J 



Fish K 
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