An Experimental Evaluation of ITL, TDD and BDD: An extended
study

Next, the figures of the research work are shown, which due to format limitations are presented in this
section.

Period 1 Period 2 Period 3 Period 1 Penod 2 Period 3
Group 1 ITL - TDD - BOD Group 4 TOD -~ BOD -~ ITL
Group 2 ITL . BDD _— TDD Group 5 BDD | ImL || DD
Group 3 TOD | ML | BODD Group 6 BOD | TDD || ITL

Fig. 1. Balanced Latin Square Design

Knowledge phase
+ Introduce about software testing; Practical phase
- Teach test-based development technigues. Provide 2 code katas challenges for the students.

—T N1

Training phase End phase
+ Solve 2 code katas with students. Workshop finalization
+ Students solve alone 1 code kata.

Fig. 2. Workshop timeline
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Fig. 3. FizzBuzz: external quality data frequencies
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Fig. 4. String Calculator: external quality data frequencies
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Fig. 5. FizzBuzz: external quality box-plot
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Fig. 6. String Calculator: external quality box-plot
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Fig. 7. FizzBuzz: productivity per minute data frequencies
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Fig. 8. FizzBuzz: productivity per minute box-plot.
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Fig. 9. String Calculator: productivity per minute data frequencies.




Productivity per minute (percent)

0 5,38
5
4 =
3 [ T
2 x
X
1 * =
I i
) il
ITL TDD BDD

Fig. 10. String Calculator: productivity per minute box-plot.
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Fig. 11. FizzBuzz: code complexity data frequencies.
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Fig. 12. FizzBuzz: code complexity box-plot.
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Fig. 13. String Calculator: code complexity data frequencies
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Fig. 14. String Calculator: code complexity box-plot
18
18 1717
16
14
9 12
@ 10
S 8
? 6
4 3, 2 2
2 0 1 1 1
0 ‘ L
[0,3] (3,6] (6,91 (9,12]

Errorsin code

mI|TL mTDD mBDD

Fig. 15. FizzBuzz: PMD analysis data frequencies
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Fig. 16. FizzBuzz: PMD analysis box-plot
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Fig.17. String Calculator: PMD analysis data frequencies
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Fig. 18. String Calculator: PMD analysis box-plot
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Fig. 19. External quality response variable
3,50

3,00 2,62 2,75

5o ,_/4\;15

2,00 ./.—.
1,95

Complexity level (mean)

1,50 , 1,92
1,67
1,00
0,50
ITL TDD BDD
—{li— String Caculator (SC) == FizzBuzz (FB)
Fig. 20. Productivity response variable
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Fig. 21. Program difficulty response variable.



