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THE RELEVANT REFERENCES

H-Antimagic, Dafik, et.all
* Constructions of H-antimagic graphs using smaller edge-antimagic graphs (Ars
Combinatoria 2017, vol 133)

* P,>H-super antimagic total labeling of comb product of graphs (AKCE International Journal
of Graphs and Combinatorics 2019, vol 16 issue 2)

* On H-supermagic labelings of m-shadow of paths and cycles (International Journal of
Mathematics and Mathematical Sciences 2019, vol 2019)

Cryptosystem Techniques, Dafik, et.all

* The Construction of Encryption Key by Using a Super H-antimagic Total Graph (Program and
Abstract the Asian Mathematical Conference AMC 2016, vol 408)

* Implementation of Super H-antimagic Total Graph on Establishing Stream Cipher
(Indonesian Journal of Combinatorics 2019, vol 3 issue 1)

* The Construction of Block Cipher Encryption Key By Using A Local Super Antimagic Total
Face Coloring (Advances in Mathematics: Scientific Journal 2020, vol 9 issue 3)

Research Based Learning, Dafik, et.all

* The effectiveness of Research Based Learning in improving students' achievement in
solving two-dimensional arithmetic sequence problems (International Journal of Instruction
2019, vol 12 issue 1)

* The effectiveness of problem-based learning to improve students’ conjecturing ability in

solving block-paving problems (International Journal of Scientific and Technology Research
2019, vol 8 issue 10)



CREATIVE-INNOVATIVE: THE 21st CENTURY SKILLS
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CREATIVE-INNOVATIVE: THE 21st CENTURY SKILLS

The 4Cs

— Creative-Innovative
(Novelty) 7 € %=
— Critical Thinking ____ﬁ*_,

— Communication

(Use of Hypermedia in Communication)
— Collaboration

(Cross Country Diversity Collaboration)



CREATIVE-INNOVATIVE: ON BLOOM DIGITAL TAXONOMY
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CREATIVE-INNOVATIVE: THE 21st CENTURY SKILL INDICATORS

CRITICAL
THINKING SKILLS
Questioning, COLLABORATION
. SKILLS
Analysing,
Reasoning, Work effectively
Arguments, and respectfully
Interpreting and with diverse
Reflecting teams

effectively

) o

CREATIVE- COMMUNICATION PRODUCTIVITY
INNOVATIVE SKILLS SKILLS
THINKING SKILLS Articulate The Number of
thoughts and Product
D.erpon.strate ideas using oral, Achievements,
(.)rlglna.llty and written and Speed, Average
Inventiveness nonverbal skills in numbers of
(NOVELTY) . i
a variety of forms Innovation and

and contexts improvements



TWO-DIMENSIONAL ARITHMETIC SEQUENCE: H-COVERING AND CRYPTOSYSTEM

THE TWO- ;

DIMENSIONAL H-COVERING AND
ARITHMETIC CRYPTOSYSTEM
SEQUENCE




TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE SIMPLE CONCEPT

Let a be an initial value, and d be a diffrence.
The Arithmetic sequence can be written as
follows:

u, U, U,, u, .., U,
a a+d, a+2d, a+3d, .., a+(n-1)d

The i-term of arithmetic sequenceis U,=a +(n -
1)d. The two dimensional Arithmetic sequence is
the sequence consists of m,n elements.




TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE SIMPLE CONCEPT

Table 2.1.a Table 2.1.b
Base Terms Local Generalisation
n—3andm 2 n=4and m=2

‘:1123
J

1

Table 2.1.c
Local Generalisation

n=5andm=3

i [1[2]371 4l
J

2 3 4

2 1415]6 p)

Jml| 5179 Jml| 6| 8|10 12
NNA/ A\

d: +2 +2 d: +2 +2 2

PRy =P}
e Aot ma = P2z




TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE SIMPLE CONCEPT

Table 2.2.a Table 2.2.b Table 2.2.c
Base Terms Local Generalisation Local Generalisation
n%3&m=2 n=4&m=3 n=5&m=4
\ 1| 2] 3 '\ 1] 213] 4 ' -
J J
| 31 5 1 17
2 41 6 2 18
Jml [ 3] 7] 11 3 19
20
AN Jml | 6| 15| 24 oy
di +4 14 AN NN
d: +9 49 49 d: +16 +16 +16 +16
n — P3 4
m,d 2,4 %d — P3’9 #l’d — P45,16



TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE SIMPLE CONCEPT

Tabel 2.3.a Tabel 2.3.b
Base Terms Local Generalisation
n=3and m =2 n=5Sand m =4

\123

1 A
2 5 6
Jml 6 7 8

d: +1 +1

N

d: +2 +2 +2 +2
— 3
717;,d - P2,1 n — P5
m,d 4,2

Tabel 2.3.c
L.ocal Generalisation
n=5andm = 6




TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE GENERALIZATION

Table 2.6.a

Global Generalization of m,n

n I o b —_— ]~/ —.

U =a+(m=-1)d
=14+(-1)n

LUy =a+(n-1)d
=1+@G-1)1
\ 4

> Pugli) = - ot



TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE TRANSFORMATIONS
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TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE APPLICATIONS

The result of
super H-antimagic
total graph on
G=Shack(C, v, 4)

>

Affi
Chiper

G = Shack(Cg.v. 4)




TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE CONCEPT OF CRYPTOSYSTEM

Cryptosystem is a system which converts plain text to cipher text or
cipher text to plain text by the application of encryption or
decryption algorithm.

The strength of cryptosystem relays on the management of
encryption key.

The key should be managed such that it is hard for any intruder to
analyze the key.

The main issue is how to develop a secure modern cryptosystem
such that the key between plaintext and ciphertext is hidden.



TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE ENCRYPTION AND DECRYPTION

Encryption

\

e the process of transforming information so it is unintelligible to anyone but
the intended recipient

Decryption

N\

e the process of transforming encrypted information so that it is intelligible

again
‘

ﬁ Encryption ﬁﬁ Decryption




TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE APPLICATIONS

The result of encryption process The result of decryption process
which super H-antimagic total which super H-antimagic total
graph on G=Shack(C,, v, 4) graph on G=Shack(C,, v, 4)
as keystream as keystream

y; Chipertext j| Chipertext v,

6 G 6

12 M 12
17 R 17

B 1 12 15

2 15 13
7 3 4
17 8

1
8 8 14 20
p
7

Encryption

FKIPUNEJ GMRBICHR

Decryption




TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE COMBINATORIAL PROBLEMS

Combinatorics is an area of mathematics primarily concerned with
counting, both as a means and an end in obtaining results, and
characterizing a property of finite structures

The well-known founding fathers of combinatorial problems were
Pascal (1623-1662), Jacob Bernoulli (1654-1705)
and Leonhard Euler (1707-1783)




TWO-DIMENSIONAL ARITHMETIC SEQUENCE: THE CREATIVE-INNOVATIVE INDICATORS

CRE’ST'VE AND CREATIVE AND CREATIVE AND
G THINKING LEVEL THINKING LEVEL
Students can find other StudentstiEanInGE Students can not
paﬂerr}?r can do IIOI;aII find new patterns, find new patterns,
generaI!sat!on, globa er vl do local
generalisatiom generalisation, do generalisation, can
global not do global
generalisatiom generalisatiom
LEVEL 4
CREATIVE AND
CREATIVE AND INNOVATIVE
INNOVATIVE

THINKING LEVEL @

THINKING LEVEL

Students can not
find new patterns,
can not do local
generalisation, can
not do global
generalisatiom

Students can find
new patterns, can
do local
generalisation, can
not do global
generalisatiom



RESEARCH-BASED LEARNING: FOR LEARNING AND RESEARCH DEVELOPMENT
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RESEARCH BASED LEARNING: THE TRIPLE HELIX RELATION
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RESEARCH BASED LEARNING: THE PRINCIPLES ON RESEARCH PROCESS

STUDENTS

RESEARCH

A LECTURER
RESEARCH



RESEARCH BASED LEARNING: THE RESEARCH GROUP CONCEPT

dNOYD HIOUVISIY 10 NOILLINI43A

DY 40 JONILSIX3 FHL

RESEARCH GROUP is a group of researchers who work on
teaching, researching and supervising on specific research of
interest to solve a fundamental problem from a simple to
complex, from invention, innovation and diffusion to pursue a
real-life applications, journal publications, books, patents,
prototype for, and copyrights containing a high novelty results.

1. Research Group ca be in departmental level
2. Research Group ca be in faculty level

3. Research Group ca be in university level
For National or international level, we name as a research society




RESEARCH-BASED LEARNING: THE RESEARCH GROUP DEVELOPMENT

(Graph Theory and
Aplication)
WORLD WIDE

(Combinatorics Graph
Theory and Network
Topology)

UNEJ

INACOMBS
(Indonesian Combinatoric

Society)
o3 INDONESIA




RESEARCH-BASED LEARNING: THE RESEARCH GROUP DEVELOPMENT

CEREBEL
(POSTGRADUATE
LEVEL)
COMBINATORIAL
EDUCATION AND
RESEARCH BASED
LEARNING
COMPUSTABEL
(UNDERGRADUATE INACOMBS
LEVEL) (NATIONAL LEVEL)
COMBINATORIC, INDONESIAN
COMPUTATION,
STATISTIC AND CGANT (S:(C))(IYIII;I'? ATORICS
LEARNING (UNIVERSITY LEVEL)

COMBINATORICS,
GRAPH THEORY AND
NETWORK TOPOLOGY




RESEARCH BASED LEARNING: THE SYNTAX OF LEARNING PROCESS IMPLEMENTATION

EXPERIENCES RESEARCH ACTIVITY NATIONAL/INTERNATIONAL

The acrtivity of research
SOME RESEARCHERS One of the RG member should ‘I;Ieiarried out SOCIETY
who have a common should have a research The RG should meet a national

In full time job and continue . . .
research of interest  experience and publication ) or international Society

in reputable journal time to time for.the specific of research of interest
research of interest

o
RESEARCH GROUP

o -
g INTEGRATED IN THE INSTITUTIONALLY
RESEACRH OF INTEREST THE ACADEMIC DEPARTMENTAL CURRICULUM RECOCNISED
The interest of study should be ~ LEVELOF THE LEADER  pjj research roadmap should Should be in
a fundamental issue At least a doctorate be integrated in departmental  Department/faculty

Researcher lead the RG ¢, rjiculum of subject course or University Level



RESEARCH-BASED LEARNING: THE DEFINITION

RESEARCH BASED LEARNING IS ATYPE OF SCL MODELS THAT
BRINGS THE RESEARCH ELEMENTS INTO THE LEARNING
PROCESS (BLACKMORE, P. AND FRASER, M. 2010)

Research based learning is a constructivism based learning involving
four aspects: Problem posing regarding on the research open
problems, conceptual orientation respecting to the problems,
collaboration in collecting and and analyzing data regarding to the
problem solving, communicating the research result both oral or
writing.

Luanganggoon, Nuchwana, 2012 stated that RBL can improve 5
students skills, namely: 1) Cognitive, 2) Knowledge, 3) Ethics SkKill, 4)
Social skill and 5) Communication, Arithmetic, Information and
Technology skill.
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THE INTEGRATION OF RESEARCH INTO LEARNING PROCESS ( HEALEY, 2013)

More Students

Involvements

Research-Tutored Research-Based

Learning process are enriched by
research results, journal paper review,
journal proceeding, or book chapter
from RG. Students are encouraged to

review them

Learning process actively involves
students to do research in solving
a problem arising from RG open
problems

70% 80%
11 FOUR QUADRANT
‘ OF RESEARCH BASED
LEARNING
3 60% 40%
Learning process are enriched by Curriculum and learning process are enriched
lecturer and the other scientist by modern research method either action
research results, journal paper review, research, case study, qualitative and
journal paper based FGD, or book quantitative as well as research and
chapter development

CMPHASIS ON RESEARCH CONTE
$S$3004d HOYVISTY NO SISYHAW

Research-Lead Research-Oriented

Less Students

Involvements




RESEARCH BASED LEARNING: THE SYNTAX OF LEARNING PROCESS IMPLEMENTATION

RG MEMBERS DEVELOP A JOINT SEMESTER LEARNING PLAN

1

PROBLEM POSING ARISING
FROM RG OPEN PROBLEMS

7
RBL
REPORT

6

FGD BY INVOLVING
RESEARCH GROUP
MEMBERS

J

£

YES

g ™
r 2 Y 3
STUDENTS ARE ORIENTATION,
ENCOURAGED TO L-.,( DATA
—/ DEVELOP A COLLECTION,
PROBLEM SOLVING TABULATING,
L STRATEGY D HYPOTHESIS
\_ J
NO \
( 5 h - N
LOCAL 4
CONJECTURING, DATA ANALYSIS,
CORROLLARING, @ PREDICTING
HYPOTHESIS/LEMMA/ PROCESS,
THEOREM, LOCAL VALIDATION
_ GENERALIZATION

ENDORSING THE USE OF AUTHENTIC ASSESSMENTS BY INVOLVING
RESEARCH GROUP MEMBERS




RESEARCH BASED LEARNING: THE SYNTAX OF LEARNING PROCESS IMPLEMENTATION

RG MEMBERS ASSESS THE RBL REPORT FOR POTENTIAL PUBLICATION/THESIS

e N
~ ™ s ™
8
’ PAPER v
SELECTING WHICH RBL CAN BE | | JOINT PAPER ) | PP WORKSHOP
POTENTIALLY TOBE APAPER | SEMINAR,
OR STUDENTS THESIS THESIS: CONFERNECE
| ) | SUPERVISOR |
. J
NO -
s ™ 4 ) s ™
10
13 12 o GLOBAL
PUBLICA PAPERAND | €W | _INTERPRETATION | £ |  CONJECTURING,
TESTING HIPOTESIS, WECTUR
TIONS THESIS WhiTING LEMMA, THEOREM GENERALISATION
. / YES . /

RG MEMBERS ACTIVELY DO A JOINT RESEARCH TO FINISH STUDENTS RBL REPORT




THE PUBLICATION ACHIEVEMENTS GAINED BY CGANT RESEARCH GROUP
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THE COUNTRY COMPARISON OF SCOPUS JOURNAL PUBLICATIONS
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RESEARCH BASED LEARNING: HOW DO WE INTERACT EACH OTHERS

Research
Topics
Identification

Hypermedia-
Based
Research
Worksheet

Research
Process

RESEARCH GROUP
BRAINSTORMING,
FGD AND WORKSHOP
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RESEARCH BASED LEARNING: HOW DO WE INTERACT EACH OTHERS

DEVELOPING A LEARNING DEVELOPING A

MATERIALS BY USING A GREENSCREEN
SIMPLE TUTORIAL PODCASTING BY USING
THE SOFTWARE

AZ-SCREEN RECORDER

T L LT
O =)

APPLICATION FILMORA

DEVELOPING A
STUDENTS RESEARCH
WORKSHEET BY
INSERTING QR-CODE
WITH AUDIO, VIDEO
AND WEBPAGE LINK

DEVELOPING A SLIDE
POWERPOINT
PRESENTATION BY
INSERTING AUDIO AND
VIDEO FEATURES

[ P ———
L N R N § N N § § )

UTILIZING A ZOOM
CLOUD MEETING TO DO
A BRAINSTORMING,
FGD AND WORKSHOP
ON THE SEARCH-BASED
LEARNING ACTIVITIES

DEVELOPING A SLIDE
PRESENTATION BY USING
CANVA, CAMTASIA, OR
SCREECAST -O- MATIC

[ ——,
L § N § § N § )
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RESEARCH BASED LEARNING: THE POTENTIAL MISGUIDANCE MINDSET

WRONG

QJPERVISOR

ALSO
EXAMINER  CRITICISES/
CRITICISES/ ATTACKS
ATTACKS



RESEARCH BASED LEARNING: THE POTENTIAL MISGUIDANCE MINDSET

true

QJPERVISOR

O HELPS THE
EXAMINERS STUDENTS TO
CRITICISES/ CLARIFY
ATTACKS



RESEARCH BASED LEARNING: THE ETHIC CODE OF AUTHORSHIP

QUTHORSHIP:
B e
PUBLICATION supervisor
ALSO ABOUT X Co-Supervisor,
SU$ERVISING Associate

STUDENTS OF

CESULTS X Supervisors



RESEARCH BASED LEARNING: THE ETHIC CODE OF AUTHORSHIP
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