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| Key Evaluations:
® Readability

¢ Style

® Comprehension

‘def remove_first_element(x):
return x[1:]

/in range(len(mat))] def funca(mat):

~argument to every element of the collection given as its second argument

Optimal: Most stylistically elegant solution.

Naive: Avoided idioms, used longer code with primitive features.



Metrics (NOVICE VS. EXPERT PATTERNS)

1. For exclusive cases, writing a series of 1f statements
rather than using else 1if.

2. Conjoining conditions using nested if statements rather
than the && operator.

3. Repeating code inside an i f block and its corresponding
else block.

4. Including extraneous cases, with a general solution that
covers those special cases.

5. Returning a boolean value by checking a condition with
an operator (e.g., ==, >, <) by using an if statement
and explicitly returning true or false rather than
simply returning the condition.

6. The previous pattern for conditions with method calls
instead of operators.

7. Using a while loop when a for loop 1s more appro-
priate.



Research Question and
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RQ1: Do novice programmers find common novice patterns to be more readable

than expert patterns?

TABLE 1
SURVEY RESULTS: SELECTION OF EXPERT CODE AS MOST READABLE AND BEST STYLED, AND COMPREHENSION ACCURACY

X Agreed Expert Code Was: Comprehension
Topic z-test McNemar
Most Readable Best Styled Both Good Style  Poor Style

Boolean Returns with Operator 39% T1% 36% | p < .0001% | p < 0001% 2 =62 91% 93%
Boolean Returns without Operator 58% 86% 52% | p < .0001% | p < .0001% 2 =47 95% 94%
Special Cases with General Solution T1% 04% 0% | p = .00058% | p < .0001% xﬁ = 5l) T2% 81%
Repeating Code within i f and else 24% 25% 10% | p < .0001% | p = .80 2 =0.1 B6%% 86%
For vs. While loop 845 a1% 1450 p=.92 p= .31 yi=14 67% 16%
if statements vs. else if (exclusive cases) 86% 92% 82% p=.99 p = .020 xﬁ = 6.1 92% B6%
Nested if statements vs. && 0% 89% 84% p > .99 p = .86 2 =0.2 T5% T1%
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RQ1: Do novice programmers find common novice patterns to be more readable

than expert patterns?
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TABLE 1
SURVEY RESULTS: SELECTION OF EXPERT CODE AS MOST READABLE AND BEST STYLED, AND COMPREHENSION ACCURACY
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. Agreed Expert Code Was: Comprehension
Topic - z-test McNemar -~
Most Readable Best Styled Both Good Style  Poor Style
Boolean Returns with Operator 39% T1% 36% | p < .0001% | p < .0001% y? = 62 91% 93%
Boolean Returns without Operator 8% B06% 52% | p < .0001% | p < .0001% 2 =47 95% 045
Special Cases with General Solution T1% 94% 0% | p = .0008* | p < .0001% xﬁ = 5} T2% 1%
[Repeating Code within 1 £ and else 24% | 25% 10% | p < .0001% | p = .80 yvZ=0.1 6% 86%
For vs. Eﬁihile loop 84% 81% 14% p=.92 p= .31 yi=14 67% T6%
if statements vs. else if (exclusive cases) B6% 92% B2% p=.99 = .020 xﬁ =6.1 92% 86%
Nested if statements vs. & & 90% 89% 84% p > .99 = .86 2 =0.2 T5% T7%
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RQ2: Do novice programmers believe that what is most readable to them also
matches experts’ style preferences?

TABLE 1
SURVEY RESULTS: SELECTION OF EXPERT CODE AS MOST READABLE AND BEST STYLED, AND COMPREHENSION ACCURACY
Topic Agreed Expert {fuufle Was: + test McNemar : Comprehension
Most Readable] Best Styvled] Both Good Style  Poor Style

Boolean Returns with Operator 39% T1% 36% | p < .0001% ) 91% 93%
Boolean Returns without Operator 58% 806% 52% | p < .0001% ||p < .0001% 2 =47 95% 94 %
Special Cases with General Solution T1% 04% 0% | p = .0005% [Ip < .0001% v2 = 50 T12% 81%
Repeating Code within if and else 24% 25% 10% | p < .0001%* = .50 2 =0.1 86 86%
For vs. While loop 845 a1% 1450 p=.92 = .31 yi=14 67% T6%
if statements vs. else if (exclusive cases) 86% 92% 82% p=.99 = .020 xﬁ = 6.1 92% B6H%
Nested if statements vs. && 0% 89% 84% p > .99 p = .86 2 =0.2 T5% T1%




| |dentified topics where students prefer or use novice patterns.

| Coding style is multi-faceted: Students may recognize good style even if they are
unable to produce it themselves.

| many novices recognized expert preferences even when they didn’t find the
code more readable.
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