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Focus of this Work

= 2020 societal lockdowns drastically affected
various areas

* Traveling
* Museum exhibitions and theatrical activity
* Medical services
* Educational communities
= Challenges in organizing remote teaching
and learning

* There are both affordances and significant
constraints in distant learning

* Resolving technical, managerial,
methodological and psychological problems

* Many existing SE technology solutions are not
directly applicable to academic practices in its
pure forms
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Presenting our Approach to Programming

Class Organization and Workflow

= First and second year SE and CS students

= Programming class workflow
* Why lecture and exercises are not enough

 Network of connected activities and links to distant
learning

* Teacher and students performing different roles
* Visualization and multilingualism
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.S=CR From Engineering to Liberal Arts: Revisiting a Case of
- Software Engineering Education *

= Considering software disciplines P T o
i i 1 H MARTIANI - Y 5
within the context of liberal arts is % PR L A Aiithmeti Vb, Logic

connected to significant changes in s mmsaoen = GeOMELrY Clence  Grarnniar

ARTIOUS l..lm;\l.l!l'ﬁ
inms maven

the learning models

= We anticipate more than only
professional developers’ skills from
our students
* They have to be able to work in a
collaborative environment

* Significance of organizational
learning models favoring public
display, teamwork and professional
discussion significantly increases

Astronomy = Rhetoric

=  Music

*  Itis extremely important to find “Computer science draws upon perspectives
ways to create a collaboration from many disciplines and has a symbiotic
environment where students can relationship with the liberal arts disciplines,

actively participate in the co- . so it might be considered the ultimate of
learning process together with their them” **

more experiences colleagues
* E. Pyshkin, “Liberal arts in a digitally transformed world: A case of software development education,” CEE-SECR ‘17,
https://doi.org/10.1145/3166094.3166117.

** H.M. Walker and C. Kelemen, “Computer science and the liberal arts: a philosophical examination,” ACM Transactions on
Computing Education (TOCE), Mar 1, 2010, vol. 10, no. 1, pp.2:1-2:10.
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Bridge a Methodology Gap in Software
Education

Attention to important particularities of software development
process with respect to a software development course

] Software changeability

* Much different from products of engineering

memd  SOftware as a community product

¢ Contributing to open-source solutions requires specific skills and abilities

sl  Many interdisciplinary activities

e Students have to get programming skills, but also to learn how to communicate with
stakeholders, and how to cooperate in multidisciplinary teams

sl  Programming is close to language study

¢ A software problem may have a variety of acceptable solutions
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Learning Activities in a Programming Course * **

Degree of students' self work

/ ‘ ‘ ) Topical
/ Common Individual : presenttation :
d assignment assignment : |
£ ™ i ; . h g h g i i
TEpa— “— Hands-on : '
| session ! Project
\ S\ J i presentation

ra ™
Team or pair
programming

project

h S B > kind-of
generiizations

major workflow
communications

Degree of required interactiily and coffaboration

Code review

* E. Pyshkin, “On Programming Classes under Constraints of Distant Learning,” 2020 The 4th International Conference on Software

and e-Business (ICSEB-2020), Dec 18-20, 2020, Osaka, Japan. To appear.
** M. Mozgovoy and E. Pyshkin, “Plagiarism Detection Systems for Programming Assignments: Practical Considerations,” The 15th

International Conference on Software Engineering Advances (ICSEA 2020), Oct 18-22, Porto, Portugal, IARIA, 2020, pp. 16-18. ISBN:
978-1-61208-827-3. 6
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Role of Metaphors* =>Teaching as Entertainment™*:
Teachers (and students) may perform many roles

| Predominately |
I teacher's roles I
s I !
{ Requirement |, I
 specification i ~defines or sketches- -~
1 —— P— Teamlead I ~——
assigns " Subject
| {according to roles) - |
Tasks H e I anmﬁﬁt domain 5
- B B Systemn Analyst -'i“ e
'-,-, Architecture ﬁ,,_‘ 1
e ! designs, I creates
h ™ Architect : \/—»x___ﬂ
S e R - E Problems 5
affi |
[ Reviewer ] Ed\\ T
[ _ sharedroles . |
_____ P S et S
stu Enmmfes
_____________________________________________________________________________ Pedagogical
/ creates may need writes goals
waorks on / /
creates Executable are based on
artifacts Annotati |
nnotatons * . “ . . .
Testing - - E. Pyshkm.and J. Blake, “A Metaphonc Brld_ge.
reports Understanding Software Engineering Education
through Literature and Fine Arts,” Society.
T Communication. Education, 11 (3) (2020) 59-77.
evaluates Source code . ) o . .
- o ** Martin Cortazzi and Lixian Jin. 1999. Bridges to
learning: Metaphors of teaching, learning and
L j language. Researching and applying metaphor 149

(1999), 176.
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Case Study: Hands-On Session Example

space

lexStop.
print

space letter | dlglt

letter
lexFirst
NOALP

lexStop;
Eﬁnf

EOF

lexFirst First character registration
lexNext Next character registration
lexStop Finish scanning a token

print - QOut to output stream

Mgt 5 | ik 1
Juk oV ;

S
R

otablua,

Parser

space

lexStop,;

out IDENT letter | digit IDENT

print

INVALID

* Now ou
7+ Identifiers \
¢~ * Assignment = /\,I- Lexer’s responsibility
7~ * End-of-expression; ™ 7
\-_,!\_I_?jnal:g\values 19}10_1_2_[_161
« Input file-comtains.expressions like the following:
'« value = 10001 11\0??) Parser’s responsibility
* The problem—
* Revise the state diagrams
* Implement the revised finite state machines
+ Lexer recognizes tokens
+ Parser follows syntax rules

+ In process of program execution all the binary values should be
printed as hexadecimal values

Exercise: Let’s Extend Our Model
u;Jangwg%up@_rts three types of tokens:
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Incremental Design and Importance of Visual

Model

¢ Rational fraction

— @
= From the very first steps, it PG R \::::5 = 3

| |
is important to introduceto S
students an approach to L || @
work on their practical - ‘P —e)
assignments incrementally. T messrn ®

= Even classroom demos R S
(should) be discussed in e
their possible evolvement O | -

[ | Examp/e With Rational ( @ (integration with data modeis) @ ‘
fractions (C Programming = e o

modeiling :
° ° : nu i

° ; denom o
class): from imperative o U )
abstrac a ' Exported functionali

CCCCC T

constructions to structured = L
types and modularity TP sl e ?)*”’l -

ccccc pts and L

modifiability
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Visualizing the Lectures with Mind Maps*:
FreeMind

W Freemind-Prog-Intro.mm - FreeMind - MindMap Mode EAE AizutR h\competitive’\2020%kaor?\Freemind-Prog-Intro-01\Freemind-Prog-Intro-01\Freemind-Prog-Intro.mm - m] >
File Edit View Ingert Format Navigate Tools Maps Help

NEmEd S| DB~ Qi b2 |74 & dh = de=|User define.. + |SansSerif v ~]

? A~ maplr Freemind-Prog=-Intromm

Binary algebra I

. Method of mompiements

dow It could be for a decimal computer

ary case

| Information, coding 5 ry case (even for nagatve values,

eas the dste s

3 13 Bimple Rules for Good Coding

Code is 2 seguance of commands writien i= computar larguages Coding and Decoding |
as
satass | Data management Informa
e ~
WARNING!
THE
Elementary bntro to SE: Sofware Development Proces: DECELCRNELIT
Maom Sy=tems Example | | o
[ \ I |
. | Numerical systems =77 . B, I
Mumeral reans writen musber_ Positional Numaral Sysems g yStems (i top >

9109 in decimal netsion digh

| Case

stasciard systerr i dady e

How To Convert Dech ‘What is & programming language

Undaraiarciasia ardars far mestines
Avaid Begm
Becmal " 3T34ERTROI091 127314
Hex0 1334567804 8 C C EF .
Herw 1
It o1 snanest sosstie desenption

L What exactly is 2 5

|
Haxadecimal System | ramming paradigm?

stion # tnkes?

™\ A bit of Math: Code Complexity impiia s Rawsia. Orly 12 kayass you ssed o kno,

- oy complexly

Code

Why we leam C7 | ¥ou can lnsm B ralstonshi with mamory medsl

| Butibie unguon 1 e "hew 1 srogen

Digital computations
oy of programming nguages

__Binary code

O3 Tokers in €

Edit Format Table Help
© e § By B [Sansserit e vb i u e ===EE

<>

SIBIe TP 0000000 *9 1 =ume000000000X<.000F v |

Layout view HTML Code view
https:/ Ao youtiube co mwateh?e=ih i Rle RSZE& feature=youtu befsb channel=Techmosn

* Thanks to Kaori Yuda and Maxim Mozgovoy, University of Aizu 10
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Visualizing the Lectures with Mind Maps*:

Miro

Miro Progcos © & = o~ ¥ © Ww e aa B

The difference between array and string

R YRR LI TR

malloc() 2D-array with Fixed sizes
} Dynamic memory allocation What we havelearnt before \

free()
pointer
Multidimensional arrays Memory allocation

L4 ] gt

“FRUDIQE" WTHY (8 S0 LG UNAIG UegaIges)
Cart HETRTT "y
o fof LREMIEY

S e

w

“
“Jagyet” e besed oo wsay o gy (€ nguege|

\ Computer graphics

Geo-informarion

Why do we need more than one dimension array? J

2 0@ > 08+ 8 #

Brutus

Caesar
/ il
Boolean Retrieval

Relevance. Aswith sy i
heaveraliabn Bl sl ings

7

. oy Economics
-4 / /

K S
® v B

Information Retrieval

HRB EZ2 OO H

* Thanks to Kaori Yuda, University of Aizu 11
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Visualizing the Lectures with Mind Maps*:
Multilingualism may be Important

Englishv i -
|
BEREZRTL > ~| =
—ODEERHBDICRGEDIEESE —— ASE1-9J5T19 IR mht > — & e ™
"o . _ HHATURE
3 ZRTET|
HhIRIER
S RTERIEER =
fisth ——————— &F
& __——— fE8#BF (information Retrieval)
Vi BEZITUZL T 2R ST-ORETTOM
AYPI-SEAVTABOT—SMHSENCARULEOERDETTE S -
=
=R
BREOHBERDT—4
= RERF—HREDLICRIN
- - ngﬁ—s&&o;aacaoww EE2
MR ”
x5, B8, %8 Gi.‘)gle
] <
-1 )—K I—.Im.l-./z!/‘l
English translat < BGTE 2
lill’tc‘,h!-"l
* Thanks to Kaori Yuda, University of Aizu 12
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Summary

This study contributes to the discourse on distant learning :
organization and methodology while teaching -
programming classes in universities.

We describe the workflow of programming classes -
organized as a network of connected activities and [
teaching forms.

We examine the forms of teacher/learner collaboration
and the project roles that teachers and students can
perform during both face-to-face and online class

llll\

(l

sessions.

- ‘“’”:] > We share a number of

g &\ &= ﬁ practical considerations on

= == B2 how the programming classes
p—— = l l |E are transformed with respect

2 I {2 R % to distant learning constraints.
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