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Archipelago – Criteria and Constraints 
 

Engineers generally create new designs to meet a set of specifications. These 
specifications list the: 

 performance criteria (what the product must do for its users) and 

 constraints, or restrictions that reflect the practical limits of the situation. 
In this activity, teams of students will compete to build simple model bridges that link 
islands in an archipelago. In each challenge, the criteria and constraints will be selected by 
the teacher or determined randomly. 

 

Estimated Time: 40 minutes 
 

Materials Needed: 

 about 30 Lux Blox (mostly squares and a few trigons) per group (2-3 students) 

 6 marbles or metal balls per group to represent vehicles crossing the bridge. 

 1 Archipelago map per group 

 1 Ship Sheet per group 

 1 Student Handout per student 

 Scissors and tape to cut and assemble ships and maps 

 
Standards: 

 

NGSS MS-ETS1-1, Define a design problem that can be solved through the development of 
an object, tool, process or system and includes multiple criteria and constraints, including 
scientific knowledge that may limit possible solutions.  
 
Student Learning Objectives: 

 Explain what engineers mean by “criteria” and “constraints” 

 Rapidly create designs that comply with criteria and constraints 

 Attempt to minimize the cost of a design 
 

Without pre-teaching the relevant vocabulary, allow students to infer the meaning of 
important terms through their interactions with the design challenges. Check their 
understanding later, through discussion. 
 
Harness student’s natural enjoyment of competition by allowing them to race to design 
bridges. Emphasize, however, that a design that violates the requirements earns no 
points, regardless of how fast it was completed. 
 

 

https://www.nextgenscience.org/pe/ms-ets1-1-engineering-design
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Advanced preparation: 
 

1. Print Student Handouts (one per student) and Ship Sheets (one per group). 
2. Print one map per group. Two versions are provided. One prints on a single sheet of 

11”x17” paper. If that size paper is not available at your school, another version is 
provided that prints on two 8.5”x11” pages that students can tape together. 

Implementation: 
 

1) Show students the Archipelago map. Explain that they will be building model bridges 
to link certain islands together. Their bridges must hold the weight of traffic passing 
over them and be high enough to allow ships to pass beneath. Materials are 
expensive, so they should use no more than necessary. 

 
2) Show students the Lux Blox squares and trigons. Briefly show how two parts snap 

together. 
 
3) Distribute the materials. Students cut, fold, and tape their ships. Map sections may 

be taped together. 
 
4) While they work, explain the procedure for the competition. 
 
5) Students begin with having their Lux Blox spread out within reach, but may not 

connect any parts until the teacher says “go”. 

 
6) The teacher determines the criteria and constraints by either selecting from the 

Specification Tables (higher numbers are more challenging) or rolling a die three 
times to create a random challenge. Give students a chance to ask questions about 
the criteria and constraints. 

 
7) Once students have been told their requirements, say “go” and watch them work. 
 
8) When a team believes they are have completed the challenge, they raise their 

hands. 
 
9) Check their design. If it fails to meet the requirements, they are out of the contest (for 

this round).  
 
10) Others continue until a group succeeds. This group scores one point. 
 
11) A second team may score a point, but only if they meet all the requirements AND 

they do it using fewer pieces than the winners used. 
 
12) Begin again. Play as many rounds as time allows, but leave a few minutes for 

discussion at the end. 
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Debrief Questions: 
 

 Why are criteria and constraints important for an engineering project? 
 

 Although they are very similar, what differences do you notice between criteria and 
constraints? 
 

 Why is it important to design something using no more parts than needed? 
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Specification Tables 
 
Either select the three variables, or roll a die three times for a random challenge. 
 
Criteria #1: The bridge must connect … 
 

Die 
roll 

Islands 

1 B and C 
2 B and D 
3 B and E 
4 D and F and F 
5 A and B and D 
6 B and E and F 

  
Criteria #2: The bridge must be able to hold the weight of … 
 

Die 
roll 

 

1 1 vehicle 
2 2 vehicles 
3 3 vehicles 
4 4 vehicles 
5 5 vehicles 
6 6 vehicles 

 
Constraint #1: The bridge must be high enough to allow the passage of a … 
 

Die 
roll 

 

1 2” high ship 
2 2” high ship 
3 3” high ship 
4 3” high ship 
5 4” high ship 
6 4” high ship 

 
Other constraints which are the same for every challenge: 
 

2) Only Lux Blox squares and trigons may be used to build the bridge. 

3) The bridge must stand on its own. You can’t support it with your hands. 

4) The bridge may not touch water. It may only rest on the specified islands. 

5) Marbles must be held by parts that do not touch the ground. 
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Archipelago – Student Handout 
 

 

Residents of the Archipelago have asked you to design a bridge for them. 

Criteria: 

1) The bridge must connect islands _________, _________, and ________. 

2) The bridge must be able to hold the weight of _______ vehicles. 

Constraints: 

1) The bridge must be high enough to allow the passage of ships ________ tall. 

2) Only Lux Blox squares and trigons may be used to build the bridge. 

3) The bridge must stand on its own. You can’t support it with your hands. 

4) The bridge may not touch water. It may only rest on the specified islands. 

5) Marbles representing vehicles must be held by parts that do not touch the 

ground. 

 

What questions do you have about the criteria and constraints? 

 

 

 

 

 

Scoring: 

1 point is awarded to the first team to build a bridge that meets all of the 

requirements. 

1 point is awarded to the next team to finish, if they can meet all the 

requirements but use fewer parts than the winning team. 
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4” – Spanish Galleon 
4” – Spanish Galleon 3” – Egyptian Dahabeah 

3” – Egyptian Dahabeah 

2” - Chinese Junk 

2” - Chinese Junk 

Cut along dotted lines. 

Fold on solid lines. 

Assemble as shown. 
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