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Introduction to Debugging, Decomposition, and Algorithms 
Drawing from directions (15–20 minutes) 

This activity will introduce students to three big ideas 
in computational thinking (CT): debugging, 
decomposition, and algorithms. 

Directions 
1. Divide your class into two groups. Show each

group one of your two chosen designs. Students
should not see the design used by the other group.

2. Tell students that their task is to write directions for how to draw their design. Someone
who has not seen the design should be able to follow their directions to reproduce the
design.

3. When students are finished writing their directions, have each student partner with
someone from the other group. Students exchange directions. Without looking at the
original designs, students should follow their partners’ directions closely to create a
drawing.

4. Students return the directions, along with the drawings they created, to their partners.
Together with their partners, students compare the drawings with the original design. They
talk together about ways they could change the directions so that the drawing produced
would end up closer to the original design.

5. After students discuss improvements to their directions, bring the class back together for a
discussion. Ask questions such as the following:

a. What were some differences between the original design and your partner’s drawing?

b. What improvements did you make in your directions?

6. Explain that when students compared the drawings and made improvements to their
directions, they were doing a kind of CT strategy called debugging. Debugging is a kind of
problem solving where you check whether the outcome of your work matches what you
intended. If the outcome or solution doesn’t make sense or look like you intended, then
there is a bug, or error, in the solution. When you try to figure out the bug and fix it, you are
debugging. Tell students that they will be doing lots of debugging in math class this year,
and that looking for and fixing errors is a normal and important part of being a good
problem solver.

Materials: Two simple line 
drawings or designs. Examples 
are given below the activity 
directions. You can make 
adjustments to suit the needs or 
interests of your class. 
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7. Next, ask students to talk to their partners about how they went about creating their 
directions. Questions that can guide their discussion include: 

a. What part of the design did you decide to write directions for first? 

b. Did you think about the whole design at once, or think about it in pieces? 

8. Have a few volunteers describe how they went about writing their original directions. 
Expect that some students will discuss handling one part of the design at a time. Explain 
that these students were doing another kind of CT strategy called decomposition. 
Decomposition is a process of breaking a complex problem or situation into parts to make it 
easier to solve. Ask students to discuss the following questions: 

a. How might breaking a design into parts make writing directions easier?  

b. What are the different ways you could decompose the design? 

Tell students that they will use decomposition as a strategy for solving challenging math 
problems this year. Explain that skilled problem solvers use this strategy to get started on 
and solve challenging problems. 

9. Last, ask students to imagine that they had more time to debug and test their directions, 
and that they ended up with a very clear set that helped anyone produce the design exactly. 
Ask students to share their experiences by following detailed directions, such as when they 
follow recipes or directions for assembling a model or toy. Ask: 

a. Why is it useful to have a clear set of steps for completing a task? 

10. Explain that a clear, step-by-step process for solving a problem is called an algorithm. 
Developing and following algorithms is another important kind of CT strategy that students 
will use in math class this year. Tell students that they will be doing a lot of thinking about 
how to create algorithms and why algorithms work. This will help them become powerful 
problem solvers. 

(Sample designs are on the next two pages.) 
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Sample design 1 
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Sample design 2 


	Introduction to Debugging, Decomposition, and Algorithms
	Drawing from directions (15–20 minutes)
	Directions
	Sample design 1
	Sample design 2





Accessibility Report





		Filename: 

		SummInst-Day2-HO-IntrDebgDecmpAlg-508.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

