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Why so often?

4



Why is programming so hard?
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Rainfall problem

Write a program which repeatedly 
reads in integers until it reads the 
integer 99999.

After seeing 99999, it should print out 
the correct average. That is, it should 
not count the final 99999.

Yale University

14%
86% wrong

Soloway et al.
Cognitive strategies and looping 
constructs: an empirical study
CACM, Nov. 1983 6



Why is programming so hard?

Two prerequisites

Ability to abstract Knowledge
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Knowledge for Programming

Conceptual Knowledge Strategic Knowledge

Adapted from 
Students’ Misconceptions and Other Difficulties in Introductory Programming: A Literature Review
Qian and Lehman, ACM Transactions on Computing Education, 2017

Syntax and Semantics Pragmatics
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Knowledge
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Knowledge-as-Elements

Andrea A. diSessa, 1993: Toward an epistemology of physics 11



We bring Prior Knowledge

Correct
conception

Missing
conception

Wrong
conception
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We bring Prior Knowledge

Correct
conception

Missing
conception

misconception
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correct conceptionmisconception

conceptual change
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Programming Misconceptions?

“errors in conceptual 
understanding”
— Qian and Lehman

“student conceptions that 
produce a systematic 

pattern of errors”
— Smith et al.

 “understandings that are 
deficient or inadequate for many 
practical programming contexts”

— Sorva
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Programming Misconceptions?

Sorva’s Doctoral Dissertation, 2012 Lewis’s csteachingtips.org 16



Programming Misconceptions?

Sorva’s Doctoral Dissertation, 2012

“This is a list of not only 
apples and oranges, but 
also of tomatoes and the 

odd dried plum.”
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Knowledge

Conceptual Knowledge Strategic Knowledge

Syntax and Semantics Pragmatics
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Knowledge
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A programming language misconception is
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A programming language misconception is
a statement that can be disproved by reasoning 
entirely based on the syntax and/or semantics 

of a programming language
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falsifiable statement

about a PL



Programming Language Misconceptions?
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progmiscon.org
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Memorable
Name
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Statement
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Incorrect
vs

Correct
(Picture + Text)
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Correction
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Authoritative
Source for 

Truth:
PL specification
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Concepts
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Notional 
Machines
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Related
Misconceptions
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Same in
other PLs
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Origin
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Symptoms
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Symptoms
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Symptoms
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Value
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Value
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We are building

progmiscon.org
for

Professors • Teachers • TAs

CSEd Researchers
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