
Part 1: Background Information and Context 
Activity 

Agar Spaghetti (Eat Worms!) 

Agar agar and orange juice are used to make edible, orange-flavored worms. 

 
Suggested NGSS Dimensions to Address (click on the titles to learn more from the K-12 Framework) 

Science and Engineering Practices  Disciplinary Core Ideas  Crosscutting Concepts 
● Asking Questions/Defining Problems 

○ Students can observe the Agar Worms 
demo, make observations, and ask 
questions. 

● Developing and Using Models 
○ Students could draw a model of how 

the agar molecules are changing states 
in each part of the activity. For 
example: 1) the teacher could 
demonstrate the activity for the class, 
2) the class draws their model, 3) 
students conduct the activity, 4) revise 
model based on observations, 5) 
teacher instruction occurs 
(lecture/text/video/demo/etc), 6) 
final revision of model occurs.  

● Planning and Carrying Out Investigations 
○ After seeing the demonstration the 

students can ask questions about how 
various changes (flavorings, amount of 
liquid, temperature, etc) could affect 
the product. Students could then 
develop an experiment to test their 
ideas or the teacher could develop the 
experiment, and students could 
conduct it. 

● Constructing Explanations 
○ After students do the activity, model 

the activity or plan an investigation 
around the activity, AND the teacher 
has provided instruction on states of 
matter, the students can use this 

 ● PS1.A Structure of matter  
○ K-2: Different kinds of matter exist and 

many of them can be either solid or 
liquid, depending on temperature. 
Matter can be described and classified 
by its observable properties. (2-PS1- 1) 
Different properties are suited to 
different purposes. (2-PS1- 2),(2-PS1-3)  

○ 3-5: Matter of any type can be 
subdivided into particles that are too 
small to see, but even then the matter 
still exists and can be detected by other 
means. A model shows that gases are 
made from matter particles that are too 
small to see and are moving freely 
around in space can explain many 
observations, including the inflation and 
shape of a balloon; the effects of air on 
larger particles or objects. (5-PS1-1)  

○ 6-8: The fact that matter is composed of 
atoms and molecules can be used to 
explain the properties of substances, 
diversity of materials, states of matter, 
phase changes, and conservation of 
matter. Each pure substance has 
characteristic physical and chemical 
properties (for any bulk quantity under 
given conditions) that can be used to 
identify it. (MS-PS1-2), (MS-PS1-3) The 
changes of state that occur with 
variations in temperature or pressure 

 Cause and Effect 
● Cause and effect relationships are routinely 

identified and used to explain change. 
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activity as a vehicle to explain their 
knowledge of state change, particle 
motion, and kinetic energy of 
molecules to construct their 
explanation. 

can be described and predicted using 
these models of matter. (MS-PS1-4) 

 

Part 2: Lesson Facilitation for Demonstrations 
Teacher Background 

Some of you have probably thrown pasta on the wall to see if it has been properly cooked or rinsing pasta after cooking and draining. Have you ever 
wondered the background of this phenomenon? Molecular gastronomy is a discipline practiced by both scientist and food professionals that study 
the physical and chemical processes that occur while cooking. Gelification is the process that allows one to transform liquids to gels. It also seeks to 
investigate and explain the chemical reasons behind the transformation of ingredients, as well as social, artistic and technical components. Chefs 
embrace molecular gastronomy to create these bizarre meals. In this experiment we will be making slimy edible worms by mixing all the ingredients 
and heating it gently. The solid agar will dissolve into a hot liquid, which is then cooled in the PVC tubing until it holds the shape of spaghetti. The 
liquid changes its shape to a solid making slimy agar agar spaghetti. The molecules in a liquid are far apart moving quickly and liquids possess no 
definite shape. Solids have a definite shape and the molecules are tightly packed together. 
 
The process of going from a liquid to a solid is a freezing point and involves a change of state. All matter is made of atoms, which may combine to 
form molecules. Agar is a molecule composed of many subunits called sugars. If we heat up agar in the water, it can melt into a liquid. On cooling, the 
agar water mixture becomes a semi-solid called gel. 
 
A gel is a material that traps large amounts of water in a semi-solid shape. Agar is a polysaccharide derived from kelp. It has six carbon sugar 
molecules linked together by covalent bonds. The size of agar molecules is very large with over 500 sugar molecules linked together into a chain. As 
a result of the large number of OH groups on the sugar molecules, agar is soluble in water, especially in hot water. In essence, the solid agar agar 
melts in the hot water and forms a solution. If you get the correct ratio of agar to water 1-2 grams of agar per 100 grams of water. On cooling of a 
solution of agar, the agar solidifies and traps water into structure of the solid resulting in a gel. 
Materials 

1. 3 ounce packs of agar 
2. 1 gallon of orange fruit juice 
3. Two 60mL syringes 
4. Microwave or hotplate 
5. Ice chest 
6. Small cups 

Procedures 

1. Combine 1 tbsp. of agar agar flakes with 1 cup of orange juice in saucepan 
2. Stir occasionally while it heats gently. 
3. Connect the syringe to a piece of tubing and pull back on the plunger until the tube is full of the agar solution 



4. With the tubing coiled and the open ends sticking above the water, place the tubing in an ice bath for at least 5 minutes 
5. Continue with the other tubing until the solution is gone 
6. To eject the ‘spaghetti’ from the tubing, pull the plunger all the way out on the syringe before connecting to a piece of agar filled 

tubing 
7. Press on the plunger until the tubing is empty into a bowl, transfer small portion to each serving cup 

 
Safety Concerns 
Keep children away from the cook plate / propane stove to avoid burns. If possible, set the heating unit on a table behind the display 
booth at the Science Carnival or other event venue. 
3-Dimensional Questions 

1. How does the substance change from the beginning to the end? Does it have the same or different properties? 
2. What is causing the solution to change from a liquid to a solid? 
3. Do you think the solid could return to a liquid? How could you test your answer? 
4. What is happening to the particles as they cool down/heat up? 
5. What do you think would happen if you put the solution in something different than the tube? 
6. How does the liquid change its shape and properties in this activity? 

5E Model Alignment/Suggestions 

Engage: Consider using this activity as a demonstration and having students ask questions about what they see through a prompt 
such as “Make 5 observations and 3 questions about the following demonstration”. 

Explore: This activity is best suited for an explore as written.  
1. Students could conduct the activity as written in groups. 
2. Students could conduct the activity but try different flavors or explore different variables such as flavor, amount of agar, amount 

of liquid, temperature, etc. These variables could be determined by the teacher or the students depending on your goal and the 
time you have. The applicable SEP is designing and conducting investigations. Students could do both or one or the other to 
meet this standard. 

3. Students could model the molecular motion after seeing this demonstration and also trying it for themselves. The initial model 
could be made after they view the demonstration, revised the first time based on their observations after they try it, and revised a 
second time after the teacher explains states of matter through text, lecture, video, etc. 

Explain: After the teacher has helped the students make meaning of their activity through direct teaching, video, or text, the students 
can then explain their learning back to the teacher. 

1. Students could construct an explanation through a CER template, oral defense/presentation of their model, or a written 
summary of what their model depicts.  

 
 
 


