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i Overview

Written exam after winter semester 2011/2012:
= Time: 120 minutes

= Number of tasks: 43 (with subtasks 64)

= Instruction: short answers in free spaces

= Maximal points: 180

= students:
101 accepted for exam, 87 registered,
81 participated
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i The main result

Mark 1,00 13 17 20 23 27/ 30 33 37 40
Points | 153,00 144,0| 1350 126,0 117,0, 108,0f 990 90,0 81,0 72,0
% 850 80,00 750/ 70,00 650 600 550 500 450 40,0
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1,0 — best grade: excellent
4,0 — just passed
5,0 - failed

e 77 students passed
e 4 students failed
 Average grade: 2,61
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1 2 3 4 5 13 14 15 16 44 45 50 51 52 60 61 62 63 64
tazk nb. 1 2 3 4 5 13 30 32 33 39 40 41 42 43 owersll
a b C d a b b C

student nb.| nb. |paines 1 1 2 2 3 1 1 2 1 3 3 3 3 3 3 2 2 3 2 1800
533501 | 1 1.0 100 200 20 20 1.0 10 20 1o 200 30 300 00 40 30 200 20 20 10 1510
539272 | 2 10 1,0 2, 2,0 10 1.0 100 2, 0,0 300 30 20 30 00 10 00 2, 2,5 2, 1040
543474 | 3 10 10 200 20 40 1.0 i1o0f 20f o000 30/ 30/ 304 300 10 30 100 200 25 20 1070
537231 | 4 10 1,0 2, 2,0 3.0 1.0 10 2, 10 3.0 15 3.0 3.0 30 30 200 10 30 15 1265
530658 | & 0,0 100 200 20 20 1.0 10 20 o0/ 30/ 30/ 00/ OO 00/ 30/ 00/ 00 300 200 980
539678 | 6 10 1,0 2, 2,0 3.0 1.0 100 2, 0,0 2, 3,0 00 00 00 30 o0 o0 20 10 940
539690 | 7 10 10 200 200 25 1.0 10 20 10, 30/ 30 00 000 20 30 200 20 30 20 1225
535372 | & 10 1,0 2, 2,0 15 1.0 100 2, 10 2, 2,0 3.0 15 300 00 00 00 00 0,0 1175
539748 | 9 00/ 00 00 00 00 1.0 10 20 10 30/ 300 300 30/ 10] 15 10 10 30 10 1310
540812 | 73 10 1,0 2, 2,0 25 1.0 100 2, 10 300 30 30 30 300 2, 200 2, 25 10 1535
540789 | 74 10 100 200 20 20 1.0 10 20 10( 30 15 300 300 30 30 200 20 30 20 1575
540748 | 75 10 1,0 2, 2,0 10 1.0 100 2, 0,0 10 30 00 0,0 300 30 200 2, 25 1,0] 1080
540755 | 76 0,0 10 200 20 15 1.0 10 20 o0/ 30/ 30/ 00/ oO0Of 20/ 15 00/ 00 00 00 895
537472 | 77 10 1,0 2, 2,0 15 1.0 100 2, 0,0 300 30 00 00 10f 10 200 2, 3.0 2, 1035
540727 | 78 0,0 100 200 20 10 10 10| 20f o000 30/ 30/ 004 00 00 20 200 10 15 0,00 90,0
533440 | 79 0,0 1,0 2, 2,0 20 1.0 100 2, 10 300 30 200 20 100 00 100 10 30 15| 1145
532115 | 80 10 10 200 200 25 10 10 20 10 300 300 300 200 30| 30 200 10 20 10 1500
520417 | 81 10 1,0 2, 2,0 20 1.0 100 2, 0,0 300 20 10 3.0 00 30 20| 2, 2,0 10 1170
min 00 00 0o 00 00 00 00 00 0,0 0o 00 00 00 00 00 o0 00 00 0,0 380

s 10 1.0 2, 20 40 1.0 10 2, 10 30 30 30 30 40 30 20 2, 3.0 2, 1620

average™ 66,7 963 963 969 566 938 938 951 469 B850 76 424 3BT 584 749 580 713 741 543 631
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Types of examination questions
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Knowledge question:

Apply skKills:

Multiple choice:

c

E F

G

31 tas
/ tas

5 tas

KS

KS (45 subtasks)
KS (14 subtasks)

H 1 1 K L| N (] P o] R Z Ay AB AC AD | AH Al BL BM | BN BO BY BU BY BW
1 2 3 4 5 1 2 3 4 L 13 14 1 L & 35 36 a7 38 43 44 45
Multiple Choice skills knowledge
[tasknb.] 10 | 12 | 27 | 23 | a2 [overan] | 19 | 24 o 28 18 overall 1| s | s 2 33 | a0 | ;1 | 43 [overal
a a a b a b c

student ne | Punkte 3 2 2 5 3 15,0 10 5 ] & 7 3 5] GE,0 1 3 2 3 3 3 3 2 F 2 7.0
533591 300 1.5 10 500 20 135 50/ 500 600 400 70 20 30/ 500 L0] 20 20 30 30 o0 40| 20 20 10/ 835
539272 200 L3 10 23 25 9.5 o0 500 10 200 700 00 00 440 1.0 Lof 200 300 20| 300 o0 00 20 20 505
543474 200 05| 00 15 25 6,3 500 200 00| 20f 70i 20{ 3.0/ 420 10 40 o0 30 30 30 10| 100 20 20| 585
537231 s0| 0] 20 as| 30| 135 o0 a0 30 so0] 7ol 10| 20 33s 1ol 30| 2o 30| 30| 30| 30| 2o o] 15 ms
539658 L5 1.5 05 35 30 100 60/ 400 00 o0 70 20 30 340 o0 20 20/ 30 00 00 00 00 00 20 540
539678 30 15| o5 20 20 9.0 60 30 10 20 700 L0l 10 340 Lol 30 20 100 00 00 00 00 00 1,00 510
539690 3ol 15 15 100 30, 100 90| 30, 00 lLof 70i 20{ 20| 480 Lol 25 20 00 00 00 20 20 20 20 6845
535372 20| os] w0l as] ool so] | w0l 20l ool ool 70l 20 10 aze 1ol 15| 2ol 30l 30| 15| 30| ool oo oo ess
539748 15 15 o5 45 30| 110 g0l 50/ so0f 40 70 200 30/ 550 00 o0 o0 30 30 30 10 10 10 10 610
538306 30 200 1,5 400 30] 135 100 40 60] 600 700 201 30 560 L0 23 20 300 3.0 30 30 20 L0 20 925
532445 30, 10 o5 35 25| 105 W00 300 10 20 &0 L3 L0 360 L0 25 20 10 20 30 20| 200 20] 20| 630
536511 20| 15| 1o as| 25| ns wo| 30 2ol 2o 7ol 30 10| avo o0 ool 2o 30 30 2o 15| oo 2o 10| so0
539785 25 15| 15 40 30 135 30 50 10 00 50 30 10 420 100 25 20/ 10 00 00 20 20 100 10 725
538157 1.5 1.5 00| 35 20 8.5 a0 100 00 20 707 00 00 230 0,0 1,5 o0 00 00 00 00 00 10 10 220
533572 23 053] 15 35 15 9.5 80| 40 10 20 70 20 00 370 o0 1,5 o0f 30 20 00 20 00f 00 00 3635
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Examples type 1:
Knowledge gquestion

2. (1 point) Define internal and external software quality criterion?

3. (2 points) Classify as internal or external software quality criterion:
maintainability, reliability, portability, scalability, testability, reusability,
robustness.

20. (2 points) What is the importance of regression testing?

34. (3 points) What are the similarities and the differences of
analysis patterns and design patterns ?

35. (3 points) What are the similarities and the differences of
architectural patterns and design patterns ?
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Example type 2:
Apply skills

24. (5 points) Given: Classification tree for image identification.
What is the minimal and the maximal number of test cases in that
example?

How can you find these numbers for arbitrary classification trees?

[ building b!ocksj
Size Color Shape
small large red blue Circle Triangle Rectangle

green \

Triangle type

equf!atera!/.hﬂ:er

isosceles
]
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Example type 2:
Apply skills

38. (9 points = 3 + 6) Calculate the cohesion measured with LOCM
(Lack Of Cohesion of Methodes) for the following class.

a) Give a definition for LOCM.

b) Calculate the value LOCM. Discuss your result.

class Stack {
private char[] stackElements;
private int top;

public Stack(int n) {
stackElements = new char[n];
top = -1;

}

public void push(char x) {
top++;
stackElements[top] = x;

t

}

public char toppop() {
return stackElements|[top--1];

}

public int length() {
return top + 1;

}

public int next (int n) {
return n + 1;
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Example type 3: Multiple choice

10. (3 points) On which basis cost estimation for software projects
IS possible?

a) Preliminary requirements specification [ ves
b) Requirements specification [ ves
c) Use Case Diagrams [ ves
d) previous projects [ ves
e) Division of a system to sub-systems [] yes
f) Information of the portion of a special phase as part of the

whole system development [ ves

Assessment: 0.5 points for each correct answer

[]no
[]no
[]no
[]no
[]no

[]no
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i Comparision kinds of tasks

criterion knowledge multiple choice
guantity
(subtasks) 45 5
possible
points 97 15
average points
% 62,4 69,3
min 11 5,5
max 92,5 14

Skills
14
63

62,8

17
63
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Kinds of tasks:

AN R: »

i Comparision between good and =.7%-

bad student-groups

average points %

multiple
students overall knowledge choice Skills
all 63,1 62,4 69,3 62,8
10 best 85,8 86,5 82,3 84,2
10 worst 39,2 36,5 57,0 39,0

= best students: the distribution is balanced
= worst student: multiple choice leads to better result
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Fields of knowledge: 5 types

Basics:

Analysis and Definition:
Test:
Design:

Further problems:

6 tas
13 tasks
11 tasks
6 tas
[ tasks

KS
(19 subtasks)
(22 subtasks)

KS (9 subtasks)

(8 subtasks)

R 5 T u v W | AG | AH |AI] AK | AL | AM | BC F | BG BH Bl | BK BN
Basics Analysis and Definition Test Design
1 2 3 4 5 & 1 2 3 4 5 & 7 8 9 19 1 2 3 19 20 21 22 1 2 3 4 5
task Nb] 1 2 3 4 5 6 |owverall 7 8 9 10 | 11 | 12 13 19 |owverall 20|21 22 30 overall 31 32 33
a o] C a b c d a 4] c

student nb. | points 1 1 2 2 3 2 | 110 2 3 3 3 2 2 1 1 2 10 | 430 2 2 2 3 3 3 3 | 710 4 3 3 3 3
533591 100 100 20[ 20] 20 20 100 200 300 10f 30| 15 20/ 10] 10/ 20 90| 365 200 200 20 20| 30/ 300 30675 40| 30/ 300 00 40
538272 100 1,0 20 20| 1,0 200 80 15 20 10f 20| 15 00| 10| 10| 20| 9.0 270 0,0 15 05| 30| 30/ 00 30415 00| 30/ 20 30/ 00
543474 10|/ 100 20 20| 40/ 00 100 20| 300 oo 20| 05 00 10 10/ 20 50 200 200 100 oo0f 30| 30/ 00 30 345 00| 30 30 30 10
537231 100 100 20 20] 30 20 110 20| 20 30 30| 10/ 20 10 10| 20 00 280 100 200 10| 30/ 15 00 30 560 40| 30 30 30/ 30
539658 00| 10| 20/ 20 20| 20/ 90 200 o0 30f 15| 15| 00 10/ 10/ 20| 60| 240 1,00 10| 10{ 30/ 300 00 30| 430 40| 30/ 00| 00 00
539678 100 100 20 20| 30 220 110 15 30| 30 30| 15 20 10f 10| 20| 60 305 20| 10 10f 20 30 00 30 365 100 10 o0 00/ 00
539690 100 100 20{ 20] 25 20 105 200 300 10f 30| 15/ 20 10{ 10/ 20/ 90| 350 200 10/ 05| 30/ 300 30[ 30 440 00| 00 00/ 00 20
535372 100 10 20 20| 15 200 85 20 30 10f 20| 05 20 10/ 10| 20| 10,0 345 20| 15/ 10/ 20| 20| 30 30| 480 200 30f 30 15| 30
539748 00 00/ 00 00f 00| 00 00 1,00 10/ 30 15| 15 20/ 10| 10/ 20| 80 335 1,5 05 10{ 30/ 300 30 30| 590 200 300 30 30 10
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i Comparision: Fields of knowledge

Analysis
and

criterion  Basics Definition  Test
guantity
(subtasks) 6 19 22
possible
points 11 43 71
average
points % 78,6 69,6 65,5
min 0 10 12,5
max 11 40,5 67,5
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9
32
20,5

1
32

further
problems

38

23

53,6

0
23
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Fields of knowledge: S,
i Comparision between good and =%

bad student groups

average points %

Analysis
and further
students overall Basics Definition Test Design problems
all 63,1 78,6 69,6 65,5 50,5 53,6

10 best 85,1 90,5 87,8 86,3 83,1 76,1
10 worst 39,2 65,9 486 41,2 19,5 29,8

= bad group: we see a stronger decrease of the average
points in the last chapters (design, further ...)

= better group: the distribution is more balanced
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i The preparation for the exam

= to get the permission for the written exam the
students have to solve 8 exercises and 6 practical
assignments

= students work in groups of 3 persons
= they need 120 points (70 % of the possible points)

To find out if there Is a correlation between the obtained
preparation points and the result of the written exam we use
the statistical program SAS (Statistical Analysis Systems)
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and the exam result

Fit Plot for note
5 - ~-.._ © o L]
4 - L] O 0
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punkte
Fit O 95% Confidence Limits ------ 95% Prediction Limits

Chservations a1

Parameters 2
Errar DF 79
MSE 0.8229

R-Sguare 0.0548
Adj B-Square 0.0733
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i Conclusions

s The written exam was successful, all tasks where solved,
we get a normally distribution of the marks

= The time (120 minutes) was adequate
= The exam covered tasks from all chapters

= For better students, the type of task and the field of
knowledge is insignificant

= The worse students achieved significant better results
with multiple choice tasks, they were badly prepared to
the last chapters of the course
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= Groups of students with more points in the tutorials
and practices tasks achieve better results in the exam

Thank you for your attention!
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