
Nathan Lefsrud, February 28, 2016 
 

Grade 3 – Bridge-building  
Nathan Lefsrud, February 28, 2016 
 
Topic B: Building with a Variety of Materials 
 
Overview 
Students use a variety of tools and simple techniques to build things for specific purposes. Their tasks 
may require that a bridge be built between two desks, a model lookout tower be constructed, or a water 
container be made, all from available materials. Through these projects, students learn the value of 
safety and good workmanship and that different materials and designs can be used to obtain the same 
result. They learn that working together on a common task is easier when ideas and materials are 
shared. 
 
General Learner Expectations 
Students will: 
3–6 Use, safely, a variety of tools, techniques and materials in construction activities. 
3–7 Construct structures, using a variety of materials and designs, and compare the effectiveness of the 
various materials and designs for their intended purposes. 
 
Specific Learner Expectations 
Students will: 

1. Using a variety of materials and techniques, design, construct and test structures that are 
intended to: 

a. support objects 
b. span gaps 
c. serve as containers 
d. serve as models of particular living things, objects or buildings. 

2. Select appropriate materials for use in construction tasks, and explain the choice of materials. 
Students should demonstrate familiarity with a variety of materials, such as papers, woods, 
plastics, clay and metals. 

3. Select tools that are suitable to particular tasks and materials, and use them safely and 
effectively. 

4. Understand and use a variety of methods to join or fasten materials.  
5. Identify the intended purpose and use of structures to be built, and explain how knowing the 

intended purpose and use helps guide decisions regarding materials and design. 
6. Understand that simple designs are often as effective as more complex ones, as well as being 

easier and cheaper to build, and illustrate this understanding with a practical example. 
7. Recognize the importance of good workmanship, and demonstrate growth toward good 

workmanship. 
8. Maintain and store materials and tools safely and properly. 
9. Apply skills of listening, speaking and cooperative decision making in working with other 

students on a construction project. 
 
Topic C: Testing Materials and Designs 
 
Overview 
Students study the materials and designs used in construction tasks. They compare paper, clay, 
cardboard, styrofoam or other available materials to see which are the strongest—which ones resist 
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bending, crushing or tearing—and which are most easily shaped and joined. They test different shapes 
and thicknesses to find out what makes a structure strong and stable and to find out how much material 
is needed. Throughout the topic, students learn that many things are considered when materials and 
designs are selected and that different tasks may require different materials and designs. 
 
General Learner Expectations 
Students will: 
3–8 Evaluate the suitability of different materials and designs for their use in a building task. 
 
Specific Learner Expectations 
Students will: 

1. Recognize that functional structures must be sufficiently strong and stable and that unstable or 
weak structures are often unsafe to use. 

2. Compare and evaluate the strength and stability of different models or objects constructed. 
3. Describe the distinctive properties of some common solids, such as wood, paper, or plastic, that 

make them suitable for use as building materials. 
4. Apply procedures to test the strength of construction materials, in particular, different stocks of 

papers, plastics or wood. 
5. Apply procedures to test different designs. 
6. Apply procedures to test the strength of different methods of joining. 
7. Identify and apply methods for making a structure stronger and more stable; e.g., by adding or 

joining parts to form triangles. 
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3D Printing in Grade 3 
 
Rationale:  

As described in the 3ders.org article, http://www.3ders.org/articles/20160209-solidworks-
announces-apps-for-kids-program-to-get-young-children-interested-in-3d-design-and-stem.html, 
students will be much more interested in pursuing careers in the STEM disciplines if they’re introduced 
to and have developed interest in science, engineering, and design before the 7th grade.  
 The Alberta science curriculum has a few sections that are absolutely prime for both 3D design 
and 3D printing. In the 3rd grade, those are topics B (Building with a Variety of Materials) and C (Testing 
Materials and Designs). While these topics have been and continue to be taught without these newer 
technologies, by introducing them to young students and showing them that 3D printers and 3D design 
software really do exist and there is opportunity for them to pursue interests in these topics, we’re 
paving the way for them to open up life paths into the STEM disciplines.  
 
Background:  

Assuming that the school/classroom already has a 3D printer available, I would have showed 
and demonstrated it to my students so that they know that it’s there and what it does. I would have a 
few knick-knacks around the classroom that I would have shown them and would have explained that I 
designed and/or printed them. The point of this would be to normalize the idea of 3D printers, which 
can basically seem like a futuristic technology to them and show them that it’s not just something you 
hear about.   

The way that I would approach 3D design and 3D printing in a grade 3 class would be to begin 
with the less technology-focused ideas, like building with wood, paper, and plastics that are easily 
procured and easily used by all students. 

Only once the fundamentals have been set up would I let students who show interest start to 
delve into 3D design. If the school had computers or iPads available, I would have them make use of the 
Solidworks Apps for Kids (http://appsforkids.solidworks.com/) to capture, design, sculpt, and print the 
designs that they came up with.  

In the sciences, I would have my students keep science logs, which are basically just 
notebooks/journals of what they discovered, questioned, or learned in the sciences. These could be 
done as blogs, hand-written books, or even kept as text documents on computers, which I would leave 
partially up to the students about which method they prefer. It’s in these documents that I’d keep track 
of the students learning and use them largely for assessment. Using these along with notes about 
observations that I’m making as the class goes, I could focus more on the process rather than products 
of their learning.  
 
Activities: 
 The concepts of these activities are not solely focused on 3D printers, but as an additional 
option to the more standard options, such as popsicle stick bridges, for example. Some students may 
not have the will nor the desire to pursue the more digital approach that 3D design offers, but by having 
some students 3D print structures to compare to other, simpler approaches, you can observe the 
comparison between them.  
 
Building a bridge 

 In this activity, students will be able to use a variety of materials to build bridges that can 
span a gap and hold a designated amount of weight. Some options of materials are:  

o Popsicle sticks and glue 
o 3D printing 

http://www.3ders.org/articles/20160209-solidworks-announces-apps-for-kids-program-to-get-young-children-interested-in-3d-design-and-stem.html
http://www.3ders.org/articles/20160209-solidworks-announces-apps-for-kids-program-to-get-young-children-interested-in-3d-design-and-stem.html
http://appsforkids.solidworks.com/
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o Plastics  
o Anything else that students can think of as long as it is first approved by the teacher 

 Students are not limited to one material only. Multiple materials and adhesives are allowed 
in a single project 

 Students should work in groups of 2-4  
 

You and your team are bridge engineers. You’ve been 
contracted by the City of Calgary to build a bridge over the Bow 
River, but the difference between this bridge and other bridges 
is that they want this one not to have supports that enter the 
water. Your task is to build a model bridge that can cross a span 
of at least 20cm and support a load of at least 1kg.  
 
Planning stage:  

In their science logs, students should prepare by researching the materials available to them in 
order to conclude what option they would like to prepare for building with. They should draw on their 
knowledge of types of bridges and their supports in order to determine how best to design their bridge. 
Questions that students should ask themselves should include:  

a. Will these materials be strong enough to support the weight?  
b. What do I need to know in order to use these materials safely?  
c. What type of bridge design do I want to build? (Suspension bridge, arched bridge…?)  
d. How can I keep my design simple?  
The teacher’s job in this time is to guide students on keeping their designs simple and effective by 

asking the students about how their bridges will be supported, how to overcome obstacles that arise, 
and how they’re going to accomplish their plans.  
 
Building stage:  
 Students will have a total of two weeks to work on their projects in their groups, with work time 
in class scheduled as needed. They will have access to the internet, iPads, and their science logs, as well 
as a large supply of craft supplies for their building needs. Students should bring in additional materials 
which they would like to use on their bridges.  
 
Testing stage:  
 Students will be able to test their designs ahead of the due date so that other students can 
observe the process, and to mitigate the rush to finish by the due date, especially if there are many 
parts that need to be made with the 3D printer, which is a time-consuming process.  
 As a class, we’ll make a table to compare the bridges to see which ones were the strongest.  
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 Primary Material Used   

Group Name Wood Metal Plastic (3D print) Type of 
Support Used  

Maximum 
Weight Held 

Bobby and 
Sally 

Y   Suspension ? 

Jim, Alice, and 
Tom 

  Y Arches ? 

…      

  
We can then use this data to make conclusions about what materials and designs were the best to 

be used. Some questions that students should answer in their science logs include:  
a. Did my bridge support the minimum weight? If not, then why?  
b. How were you limited by the materials that you chose to use? For example, you probably can’t 

weld metal on your own, so how would that affect your ability to use metal for this model?  
c. If I were to design a new bridge, what might I do differently to make it stronger? Design? 

Materials?  
d. Looking at all the bridges in the class, which materials held the most weight?  
e. Looking at all the bridges in the class, which types of support held the most weight?  

 
Note that because this is the third grade, not all answers to all questions need be written out by the 

students in excruciating detail, but as the teacher, you should make sure that you’re asking these 
questions to the students and having them answer verbally at the very least.  
 
3D Printing Focus: 

For the modeling program, I would recommend using Autodesk 123D Design on iPads (free in 
the Apple app store). It’s very basic, but even still, the teacher may want to help fine-tune some points 
of the design to make for smoother printing.  

Solidworks’ Apps for Kids is still in development, but when it’s done it looks like it will be a very 
useful took for this as well. 3D Slash is another good choice.  

Students can be involved in the slicing process, but since it can get quite advanced, I’d 
recommend that the teacher manage most of the actual printing process.  

Some things that students could be involved in:  

 Bed leveling 

 Administering adhesive to the build bed 

 Being placed in charge of safety precautions 


