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Marissa Cardillo 

Inquiry Based Activity 

Spider Phylogenetics Activity 

Overview 

In this activity, students will gather their own data on spiders and traits that distinguish different 

spider groups, and then use their data to construct an evolutionary tree. Students will go out and 

observe spiders. They will record what they see (behaviors and other traits that distinguish the 

spiders from each other). Using their data and additional data provided, students will try to 

construct their own evolutionary tree of spiders. In the activity, students will learn how biologists 

try to reconstruct evolutionary trees, discover the relationships between organisms, and place 

them into groups. The activity will also help students understand the types of problems scientists 

encounter when trying to make trees. This activity is aimed for students in middle or high school, 

who are learning lessons on evolution and diversity. 

Skills and Scientific Abilities 

Gathering and analyzing data 

Evaluating information 

Applying knowledge to the scientific process of tree building 

Learning Outcomes 

 Students learn how scientists classify organisms 

 Students learn the process of constructing phylogenetic trees  

 Students learn how to approach problems or inconsistencies in data when constructing 

trees 

 Students construct their own trees and analyze their trees  and trees made by their peers 

Background 

Phylogenetics 

There are millions of different animals, plants, bacteria, and other organisms that inhabit the 

earth. Biologists need a way to distinguish and categorize these different organisms. One way to 

do this is to put organisms into groups based on their evolutionary histories. Animals that have 

evolved more recently from a common ancestor are more closely related than ones that evolved 

from an ancestor a longer time ago. For example, lizards and turtles diverged from tigers a longer 
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time ago than turtles did from lizards. Thus, turtles and lizards are more similar to each other and 

are put into the group “reptiles” and tigers in the group “mammals.”  

Biologists use many different tools to decide how closely related organisms are to one another, 

such as fossils, morphological traits, and molecular DNA sequences. In this activity, we will be 

focusing on physical traits that students can observe.  

Once scientists have collected all their data, they create a branching diagram called a 

phylogenetic tree to represent the evolutionary history. Scientists organize the traits they are 

looking at by making a character table (see page 8). When using a character table, typically a “1” 

is put in for animals that show the trait, and a “0” for animals that do not. 

Here are some terms scientists use to help construct a tree: 

Shared ancestral character – a trait that originated in a common ancestor. All animals 

descending from a common ancestor will share this trait.  

Synapomorphy – a unique trait shared between two or more groups that evolved from a recent 

ancestor. 

Homoplasy – two seemingly identical traits that evolved independently from each other. They 

may look the same, but are not derived from the same common ancestor. These traits can be 

misleading when constructing a tree.  

Outgroup – a species or group from that diverged long before all the other species in the tree.  

Ingroup – all other species or groups in a tree whose lineage is being determined.  

Node – branch point of tree.  

When making a tree, scientists compare the outgroup to all the other animals in question – to 

help decide if a trait is ancestral or derived. To relate the ingroup animals with each other, shared 

derived characters are used. The tree with the fewest changes (fewest evolutionary events) is the 

most likely tree. 

Show students a sample tree so they understand what phylogenetic trees look like. In the 

example below, sharks would be considered the outgroup, four legs a shared ancestral character, 

and amniotic egg a synapomorphy.   
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Phylogenetic Tree Example:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Spider Traits 

When observing spiders outside, students should know the basic anatomy and traits of all 

spiders. All spiders have eight legs, two body segments, and most have eight eyes. They also 

have a pair of spinnerets on their abdomens, which silk comes out of, and chelicerae on their 

heads where the fangs come out of. All spiders are predators and capture their prey in different 

ways, like by using webs or by hunting. When children go out to collect data, they will observe 

variations in these basic traits and use their data to decide how closely related different species of 

spiders are.  

Materials 

 Students should have a copy of sheets 5 and 6 for collecting data and making a character 

table 

 Magnifying glasses may be useful for students as they inspect spiders outside 
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Conducting the Activity 

1. Go over basic spider anatomy and biology (given in background info) so that students 

have an idea of what animals they are observing and what traits to observe.  

2. Have students take a half hour or longer to observe outside and look for spiders. For each 

type of spider they should record notable features about the spiders they see using this 

data sheet. Have them identify each type of spider they see by numbers (since they will 

probably not know their common names). You may instead want to give students a blank 

recording sheet rather than page 5; tell students that they are going to make an 

evolutionary tree and that they must decide what physical traits they think are important 

to record.    

3. After collecting their data, have students return to the classroom and go over the traits 

they observed. Use page 7 as a guide. Also have them write down data of two more 

spiders that live in different places (tarantulas and Australian ogre-faced spider. 

Tarantulas have parallel fangs, while all other spiders in this activity have diaxial fangs, 

meaning they move towards each other, rather than parallel to each other).  

4. Discuss how a biologist would use these traits to construct a tree (go over background 

information on phylogenetics), along with some of the vocabulary. Show them an 

example of a tree.  

5. Break up students into groups and have them work together to make a tree using the traits 

they discovered. 

6. After everyone has made their own trees, have someone from each group present the tree 

they constructed. Have them explain why they chose to put their spiders in certain places.  

Discuss What Happened 

After everyone is done, show them the correct tree on page 9. Discuss with students some or all 

of following questions. 

 How were their proposed trees different? Is there an alternative tree that has the same 

number of changes as the correct tree? 

 What happens if you flip a node (branching point) of the tree? Does the tree change? 

 Which traits are synapomorphies? 

 Is there a homoplasy? Did this make it harder to determine the relationships between the 

spiders? 

 What could scientists do to tell apart homoplasies and synapomorphies? 

 Which spider is the outgroup? 

 Which traits did you not necessarily need to construct the tree?  

 What other “traits” could scientists use to create trees? 
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Spider Group Eyes 

(size) 

Web 

present?  

Type/Angle 

of web? 

Crab-like Legs 

1 (crab spiders)     

2 (jumping 

spiders) 

    

3 (long-jawed 

spiders) 

    

4 (garden 

spiders) 
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 Tarantula Crab Jumping Ogre-

Faced 

Long-

Jawed 

Garden  

Fangs 

Diagonal 

0 1 1 1 1 1 

Enlarged 

Front 

Eyes 

0   1   

Orb Web 0   1   

Crab-

like Legs 

0   0   
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Spider Group Eyes 

(size) 

Web 

present?  

Type/Angle 

of web? 

Crab-like Legs 

1 (crab spiders)  Small No None Yes 

2 (jumping 

spiders) 

2 large 

front 

eyes 

No None No 

3 (long-jawed 

spiders) 

Small Yes Horizontal No 

4 (garden 

spiders) 

Small Yes Vertical No 
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 Tarantula Crab Jumping Ogre-

Faced 

Long-

Jawed 

Garden  

Fangs 

Diaxial 

0 1 1 1 1 1 

Enlarged 

Front 

Eyes 

0 0 1 1 0 0 

Orb Web 0 0 0 1 1 1 

Crab-

like Legs 

0 1 0 0 0 0 
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Proposed Tree 

 


