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Overview

e Current curricula at FCSE

* Course syllabus

* Beginning of the course

* Shift of the course towards a fully remote mode
* Organizing reliable remote assessment

* Modification of the exam questions

* Preventing cheating

* Return to new normal

» Software engineering course in the new curricula



Current curricula at FCSE

e Accreditation period: 1 October 2018 — 30 September 2023

e Study programes:
» Software engineering and information systems (in Macedonian and in English)
Internet, networks and security (in Macedonian only)
Application of information technologies (in Macedonian only)
Computer Education (in Macedonian only)
Computer Engineering (in Macedonian only)
 Computer Science (in Macedonian only)

* Two possible degrees:
» 3-year studies, 180 ECTS, Bachelor of information technologies
» 4-year studies, 240 ECTS, Bachelor of computer science and engineering



Status of software engineering course

* 6 ECTS course
* Fourth semester
* Prerequisite: Object-oriented programming

* Compulsory for the following study programes:
* Application of information technologies
* Computer Science

* Elective for the following study programs:
* Internet, networks and security
 Computer Education
* Computer Engineering



Course syllabus (theory)

First midterm
O01. Introduction

02. Software quality

03. Software process models
04. Agile methodologies

05. Requirements engineering
06. System modeling

Second midterm

07.
08.
09.
10.
11.
12.
13.

Architectural design
Component-level design
User interface design
Designh and implementation
Software testing strategies
Software testing techniques
Software Evolution



Course syllabus (exercises)

First midterm
01. Version control systems

02. Introduction to Git

03. Git 1 (Git real, levels 1-3)
04. Git 2 (Git real, levels 4-6)
05. Git 3 (Git real 2)

06. Git workflows

Second midterm
07. UML Use Case

08. UML Activity Diagram

09. UML Class and Sequence
Diagram

10. Build automation tools: Gradle
11. Testing
12. Unit testing —JUnit 5



Software engineering course before 2019

* Lectures/exercises
* Semi-formal lectures on site, slide presentations (lecture room)

* Exercises organized as demonstration lectures and problem-solving exercises
(lecture room / computer laboratory)

 Moodle as LMS for lecture/exercises materials distribution

* Assessment
* Combination of multiple choice, short answer and essay questions

* Moodle quizzes in controlled environment (computer laboratory, no internet
access, no phones during the exam)



First release of the course in 2019/22

» After 3 weeks of lectures, COVID-19 pandemic was announced

* The course was immediately transformed into a remote mode

* Learning environment: BigBlueButton (Virtual Classroom Software)
* The lectures were pre-recorded

* Interactive Q&A sessions using BBB

 Study pack: chapters by lan Sommerville and Roger Pressman



Video lectures and supporting study pack

19 April - 25 April

@ Au3ajH Ha KOPUCHUYKK MHTepdejcn (NpeaaBarse)
L4 .
B 09. User Interface Design
@ AW3ajH 1 uMnnemeHTaumja (BUAEO NpesaBar-e)
4 ) .
B 10 Design&Implementation
4
B 10. Design&Implementation(Sommerville)
<
B ML Class and Sequence Diagram (ayautopucka Bex6a 8)

) | UML Class and Sequence Diagram - ayautopucka Bex6a 8 (Buaeo cH1mMKa)

26 April - 2 May

@ CrpaTtervnu 3a TecTupamse (BUAe0 Npejasarse)
% . .
B 11, TestingStrategies
I
B software Testing Strategies (Pressman)
~
B Gradle (ayantopucka Bex6a 9)

@ Gradle - Ayautopucka Bexba 6p.9 (BUAEO-CHUMKA)



Recorded lectures (one or two versions

CodrBepckm Mogen (BMAEO Npejasarse) CodrBepckm mogenu (BUAEO NpeaaBare, 34PaBkoBa)
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Enrolled students on

V4
Students’ assessment the software
engineering course
2022 570
e Assessment environment: 2021 520
* BBB for communication 2020 680
2019 630

* Moodle quiz for the exam

* Anti-cheating technologies:
* Preliminary phase (30%, qualifying for the next 70%):

e Safe Exam Browser

* Advanced phases (40% essentials + 30% more complex questions)
e Students share their screen and their working environment
* Their microphone is turned on
e Sharing of working environment is enabled by ManyCam or DroidCam
* The exams are recorded to prove the prospective accusation of intentional cheating



Manuals for using ManyCam & DroidCam

YnatcTea

“ YnartctBO 3a Kopuctewe Ha ManyCam

“ YnatcTBO 3a kKopuctere Ha DroidCam

YnartcTBo 3a JaneumnHcKo nonarawe Ha ncnutute Ha PUIHKW co anaunkauymjata ManyCam
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Monitoring of one classroom
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Monitoring of one student




Inside the exam (theoretical question

FINKI ispiti
v vilv v
vl

Show one page at a time

Finish review

Navigation

~ Dashboard
# Site home
> Site pages
~ My courses
> Cn-2022/2023/1-42_30646
> TM-2022/2023
> Bekn-2022/2023/7-41 30632
> Ke-2022/2023/Z-41_30788
> We-2021/2022/L-40_30846
v (u-2021/2022/1-40_30646
> Participants
U Badges
™ Competencies
EE Grades
> General

> NCMATK CO

ENEKTPOHCKW CPEACTBA

> ¥Ynarcrea

v [p. konokBuym 2022
+ TpB KONOKBUYM -
NapHU MHAEKCK

+ [pe konokemym -

HenapHW MHAEKCH
-~ -

Started on

Completed on
Time taken

Question 1
Correct

Mark 2.00 out of
2.00

¥ Flag question

£ Edit

question

State

Grade

Kow ce yuecHWLWTE BO THMOT KOW MCTOBPEMEHO UMaaT MPKICTan W Ha KOPWCHUYKWTE U Ha cucTemckuTe baparka? // Who are the stakeholders who

access both, user and system requirements?

Select one or more:
a. MeHauepwTe Ha nzeeayeauot // Contractor managers
b. Apxwrektute Ha cuctemoT // System architects
¢.  Menauepute Ha kamentot // Client managers

d. KpajHute kopucHULM Ha cucTemMoT // System end-users

Your answer is correct.

The correct answers are: KpajHuTe KopucHULKM Ha cucTemoT // System end-users , ApxutexTute Ha cuctemoT /f System architects

Make comment or override mark

Response history

Step Time Action
1 6/04/22,12:00  Started
2 6/04/22, 12:01 Saved: ApxWUTekTUTe Ha cucTeMoT // System architects ; KpajHuTe KOpUCHULM Ha CUCTEMOT

// System end-users

State

Not yet
answered

Answer saved

Marks



Questions in the advanced phases need an
explication

Question 2

MoapeaeTe rv notpebHUTe Uekopu 3a Basis path testing: // Select the steps required for Basis path testing in the correct order:
Correct

Mark 2.00 out of
2.00 1.

" Flag question

£ edit

question

‘ Draw a flow graph on the basis of the design or code. // Ce ckmumpa flow graph Ha ocHoBa Ha AW3ajHOT UK KOAOT.

v

2.

‘ Calculate the cyclomatic complexity. // Ce npecmeTyBa LMKnoMaTCcKaTa KOMMAEKCHOCT.

v

3.

‘ Determine a basis set of independent paths. // Ce ogpeayBa ocHOBHO MHOXeCTBO He3aBWCHUW MaTeku.
v
4.

‘ Prepare test cases that will force execution of each path in the basis set. // Ce noaroTByBaaT TecT npymMepw LUTO Ke I U3BpLUAT cuTe narekl

v

Give your reasons

Za basis path testing potrebno da gi proverime patovite za koj ke pomnuva kodot jasno za toa prvo treba da se nacrta CFG. Posle toa
za polesna rabota se presmetuva ciklotomskata kompleksnost i se gledaat koi patista vsnusot sakame da gi izmineme. Od koga gi
imame patistata treba da se smislat adekvatni testovi za da se izminat tie patista



Inside the exam (practical question

FINKI ispiti

Quesion 4 [Napnena e nankarta S|_prv_kolokvium (BooeaHo u nokanen Git penozutopuyM) co cnefHaTa CoapdKUHa:
Correct
Mark 4.00 out of < SI_prv_kolokvium
4.00
Name
T Flag question
3 Edit description.txt
question
README.md
——
v sre
data.txt
README.md

SourceCode.java
java

Task1.java
java

Mankata SI_prv_kolokvium coapxw u apyra nanka MMeHyeaHa src.
CoosBeTHO NoToa ce U3BPLIYBaaT cedHuTe Yekopu: /f After that, the following steps are applyied:

1. Ce poaaea KOJ BO AaTOTEKWUTE Taskl.java W src/SourceCode.java

2. Ce popaea TEKCT BO README.md W src/README. md

3. Ce u3BpLIyBaaT KOMaHAWTE git add "*.java" M git add *.md

4. Ce U3BplUYBa KOMaHAATa git commit. // The command git commit is run.
5. Ce MeHyBa coapXWHaTa Ha AaTOTeKnTe description.txt WM src/data. txt.
6. Ce MeHyBa COAPMMHATA Ha JaTOTekaTa src/SourceCode. java.

Bo koja ha3a oA XMBOTHUOT LMKNYC Ha Git ce Haofa cekoja oa natotekute? // Select the git lifecycle phase for each of the files.

o desciption.txt| untracked #*

README.md | unmodified + |+

Taskl.java| unmodified % |+

src/data.txt| untracked #

v
src/README.md | untracked # |v*

src/SourceCode.java| modified s v



Practical questions in the advanced phases
need an explication too

Question 7 Jokonky pazeweare Java annvkauuja co Gradle u He ce BuWTaaT ycnewHo Hekon oA NoTpebGHUTE pecypew 3a BaluMTe TECTOBM, KOW TackoBu o4 Java plugin-ot
Correct Hema aa ce w3spuat? // If you are developing a Java application with Gradle build automation tool and some of the necessary resources for your tests are
Mark 4.00 out of not loaded successfully, which of the tasks in the Java plugin will fail?

4.00

{" Flag question

& it

question

compileJava

processResources

tesiClasses

uploadArchives

le

assemble

Select one or more:

a. compilelava

b. processResources
c. classes

d. javadoc

e. compileTestlava

f. processTestResources v
g. jar
h. testClasses v

i. uploadArchives
j. assemble

k. test v

<

. check

m. build v



Return to new normal

* The course was enrolled by 540 students divided into 5 study groups
* We decided to organize face-to-face “thematic lecturing”

* The introductory lecture is presented by all teachers to the study
group they are responsible for

* In the following weeks, one teacher presents the same lecture to all
the study groups

e Exhausting for the teacher

 All students get the same information (more or less) about the same
theme



Face-to-face assessment

* The browser accesses only the exam site, disabling searching for the
answer on the course site or on the Web

* The exam site cannot be accessed from an IP different from
laboratory IP addresses

* Cell phones are collected and kept until students leave the lab
* The exam is integrated, with no qualifying and advanced phases

* The division is the following:
* Questions with explanation
* Theoretical questions
* Practical questions



The exam
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Started on
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Completed on
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Question 1
Partially correct

Mark 0.50 out of
3.00

¥ Flag question

L+ Edit

question

Grade

Tuesday, 27 June 2023, 10:00 AM
Finished

Tuesday, 27 June 2023, 11:30 AM
1 hour 30 mins

77.32 out of 100.00

Kow oA cnegHWTe NpakTMKK He ce KopucTaT BO eKCTpemHo nporpamuparse // Which of the following practices are not used in
extreme programming.

Select one or more:

a. HenpekwHaTa WHTerpaumja // continuous integration

b. kAMeHTOT e NpucyTeH BO KOMMaHwWjaTa 3a Bpeme Ha pa3BojoT // on-site customer during the development
C. MHKpeMeHTaslHo naaHnpatke // incremental planning

d. netaneH amsajH // detailed design

e. TecTupatbe nocne kogupare // testing after coding

Give your reasons

EkcTpeMHOTO nNporpamMuparke e TexHUKa Koja LITO ce KOPUCTU Kaje LWTo BpaboTeHUTe BO KOMMaHMWjaTa uMaaT 6p3u CrpUHTOBM
0AHOCHO paboTaT Bo ekcTpemMHo 6p3un yCA0BU U BO Manuv rpynu 3a Aa gobujat 6p3o pelueHne Ha Hekoja NpeiBKAeHa 3ajada.
WMHTerpaumjaTta cekako e npekuHaTa co Toa LITo Noc/e Hekoja 3ajada Mopa ucTaTa Jia ¢ enpoBepu, TecTupa u Aa ce cnopeaar

pesyntatute. Hekoja orpoMHa noAApLuKa oj, KIUMEHTOT MPKU 0BOj TUM Ha NporpamMmuparbe He O4YekyBaMe.

[JeTaneH au3ajH cekako He cakame BUAejKW LieiTa HU e Aa rnejame roaema ciank



Practical question (part 1

Question 24 [NaneHa e knacata ,JunePart3” co metogort ., public static int getHomeAndAwayDifference(int[][] scores)”, kase Bp3 ocHoBa Ha

Correct BHeceHWTe pe3ynTatn o4 byabanckv HaTnpeBapu, ce Bpaka pasavkara nomery 6pojoT Ha nobesn Ha AOMAaLIHUOT U TOCTUHCKWUOT TUM.
Mark 8.00 out of 3a uctmoT meToz e AaseH u Control Flow Graph.

8.00 /

" Flag question There is a class "JunePart3" with a method "public static int getHomeAndAwayDifference(int[][] scores)”, which returns the difference
£ cdit between the number of wins of home and away teams based on the entered football scores. For the same method, there is a Control

question Flow Graph.




OaroeBopeTe Ha cnefHuTe Npaluatba: / Answer the following questions:

KOj € MMHUManHWoT 6p0j Ha TeCTOBW KOW Tpe6a Aa Ce Hanwulat 3a Aa Ce UCNOJHKW YCNOBOT 3a:

/ What is the minimum number of test cases that need to be written to meet the requirement for:

- CO - Every statement metogara / CO - Every statement method ‘ 3

- C1 - Every branch metopnata / C1 - Every branch method| 3

Koja e uuknomarckara komnaexcHoct? / What is the cyclomatic complexity? ‘ 6




A question that lacks an English translation ©

Question 23 [NaneHa e knacata ,JuneS|” co metoaoT ,public boolean valid(String file)", kaae Bp3 ocHoBa Ha UMeTo Ha hajnoT ce Bpaka BPEAHOCT Aanu HErOBOTO UME e
Correct BaAUAHO. 3a UcTWoT meToa e aaaeH u Control Flow Graph.

Mark 4.00 out of

4.00

¥ Flag question

£ cdit

public class JuneSI {
question

public boolean valid(String file) {
if (file.endsWith(".java")) { //1
String[] parts = file.split( regex: "."); //2
String fileName = parts[0]; //3
if (fileName.length() == 4) { //4
if (!fileName.contains("_") && !fileName.contains("-")) { //5
return true; //é

}_
}
}
return false; //7
}//8
}
I
Llmknomatckata KOMNAEKCHOCT W3HecyBa: | 4 v
Koj e MuHMManHWoT Bpoj Ha TecToBm kou Tpeba Aa ce HanNWLaT 2a Aa ce UCNoaHK yonoeoT 3a CO Every statament? | 2 v

Koja nateka ce MaMuHyBa co TecToT: Bnes = "indexjava" nanez = false? | 1-2-3-4-7-8 =



Software engineering course in the new
accreditation

e Accreditation period: 1 October 2023 — 30 September 2028

* All the academic study programs and the status of the course remain
unchanged

* New professional 2-year and 3-year study programs start attracting
students

e Software engineering course is compulsory for 3-year studies and
elective in the 2-year studies



Thank you for your attention

Questions 2?77



