A
E
A
o
Univerza v Mariboru

Fakulteta za naravoslovje in matematiko
Fakulteta za energetiko

Prenosljive spretnosti za doktorske studente:
Orodja za reSevanje problemov
- konceptualne mape

doc. dr. Eva Klemencic

Maribor, 21. 6. 2024



Univerza v Mariboru

“Life is a continuous exercise in creative problem solving.”
— Michael J. Gelb
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European Commission, Directorate-General for Education, Youth, Sport and Culture, Key competences for lifelong
learning, Publications Office, 2019, https://data.europa.eu/doi/10.2766/569540
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POSTOPEK RESEVANJA PROBLEMOV

priprava

3 reSevanje analiza
strategije

identifikacija opredelitev

DMAIC PDCA

—  DEFINE
Define the
problem.
PLAN
CO NTROL'—"‘ {Hypothesize)
Maintain the gain MEASURE Quantify the
and continue. problem.
ACT CHECK
- ANALYS E (Implement}) {Ana Iyze)
Solve the Identify the
root cause of IMPROVE cause of the
the problem. problem.

lmutomorro

Sokovié, M., Pavletic, D. IzboljSanje kakovosti — krog PDCA v primerjavi z DMAIC in DFSS. Journal of Mechanical Engineering 53 (2007)6, 369-378.
V Nguyen et al., Practical Application of Plan—-Do—Check—Act Cycle for Quality Improvement of Sustainable Packaging: A Case Study. Applied Sciences. 2020;
10(18):6332. https://doi.org/10.3390/app10186332
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METODE RESEVANJA PROBLEMOV

identifikacija opredelitev

* Osredotociti na problem IN gledati Sirso sliko
* Razéleniti problem na manjse dele
» Definirati posamezne dele problema

* Iskanje vzro¢no — posledlcnlh povezav
WH‘!T |

Mozganska nevihta ,,Brainstorming”
zapisovanje idej = vrednotenje idej

I Plant Material | Cultural conditions

e
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Diagram ribjekosti
(Ishikava diagram)
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Product
Quality

AA Yazdani, R Tavakkoli-Moghaddam, Integration of the fish bone diagram, brainstorming, and AHP method for problem solving and decision
making—a case study. Int J Adv Manuf Technol 63, 651-657 (2012). doi.org/10.1007/s00170-012-3916-7
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METODE RESEVANJA PROBLEMOV

priprava

identifikacija opredelitev s

* Raziskati in preuciti obstojece strategije reSevanja
» Ustvariti novo strategijo reSevanja

neznan postopek

zapis problema, opredelitev problema

povezovanje zhanja in kreativni pristop

spretnosti, - retrogradna tehnika

kreativni pristop, - analiza sredstev in

intuicija ciljev
enostaven, kompleksni,
znan problem  implementacija razélenitey, neznan problem

postopka: opredelitev problema,

zapis problema, preizkus postopkov

resevanje, JIrial & Error”

zapis resitve hevristike

znan postopek
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METODE RESEVANJA PROBLEMOV

priprava

identifikacija opredelitev s

* Raziskati in preuciti obstojece strategije reSevanja
» Ustvariti novo strategijo reSevanja

PARETO analiza
* pravilo 80/20

Relative frequency of defects

notranji

dejavniki prednosti pomanijkljivosti
zunanji
dejavniki ~ priloZnosti nevarnosti

A Realyvasquez-Vargas et al., Applying the Plan-Do-Check-Act (PDCA) Cycle to Reduce the Defects in the Manufacturing Industry. A
Case Study. Applied Sciences. 2018; 8(11):2181A
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METODE RESEVANJA PROBLEMOV
)

e\ Poznate ali prepoznate razlike med konceptualnimi in miselnimi mapami?

Concept Maps

to

are created

to

graphic representations for-
gt

by instructors tor
which are linked by for
? Study Aids
with software programs -
aline which shows traditionally with
the relationship pen and paper

Katera trditev v najvecji meri opiSe vase staliSce o miselnih mapah (vzorcih)?

Katera trditev v najvedji meri opi$e vase stali$¢e o konceptualnih mapah? _ o
o o Multiple Choice Poll 16 votes > 16 participants
Multiple Choice Poll 18 votes & 18 participants

Miselnih map ne poznam. - 6 votes

— 38%

Konceptualnih map ne poznam. - 11 votes
G 61%
Miselne mape poznam, a jih he uporabljam. - 8 votes

G 50%

Konceptualne mape poznam, a jih ne uporabljam. - 7 votes
L 39%
Miselne mape sem Ze uporabljal/a, a se mi ne zdijo u€inkovito orodje (glede na rezultat,

Konceptualne mape sem Ze uporabljal/a, a se mi ne zdijo ucinkovito orodje (glede na L.
vloZen ¢as, trud). - 1 vote

- 6%

rezultat, vloZen ¢&as, trud). - O votes
® 0%
Miselne mape uporabljam. - 1 vote

- 6%

Konceptualne mape uporabljam. - 0 votes

[ ] 0%

alidAa
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KONCEPTUALNE MAPE

Kaj?

* Vizualna orodja za predstavitev in organizacijo znanja s ponazoritvijo
odnosov med koncepti (hierarhi¢na struktura)

solar system
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KONCEPTUALNE MAPE
Zakaj?
* organizacija informacij,

* pomoc pri razumevanju konceptov in odnosov, analiza odnosov,

vizualizacija relacij in analiza odnosov,
* prepoznava nje vzorcey,
e povezovanje interdisciplinarnih podrocij in prenos znanja,
e ucCenje, ponavljanje, utrjevanje in preverjanje znanja ...
Hay, David, Kinchin, lan and Lygo-Baker, Simon(2008) 'Making learning visible: the role of concept mapping in higher education’,
Studies in Higher Education, 33: 3, 295 — 311
Sarker, P.K. (2015). Use of concept maps for problem-solving in engineering. Australasian. Journal of Engineering Education, 17, 29-33.

H Hidayati and R Ramli 2018 IOP Conf. Ser.: Mater. Sci. Eng. 335 012077

Doris, O. M. (2018). Effect of Concept Mapping in Teachng of Physics in Senior Secondary Schools in Portharcourt Local Government
Area Rivers State. European Scientific Journal, ESJ, 14(31), 71.

Anju A.A, & Abhay M.. (2020). Concept mapping: a meaningful self-directed learning tool for problem based learning in
physiology. International Journal of Medical Science And Diagnosis Research, 4(8).

Utami, B. et al. Implementation of Problem Solving with Concept Map to Improve Critical Thinking Skills and Chemistry Learning
Achievement, Proceedings of the International Conference on Teacher Training and Education 2017 (ICTTE 2017).
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Kdaj? utrjevanje in preverjanje znanja

Figure 5: Criterion Earth Materials Concept Map

[ Non-living components of the earth - earth materials

Study of

Determines
amount of

order- F;.'MI animal on Earth
_order is the
-

- are have
includes
= _type
Falcons
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includes / type
“type is the—+{ | argest species of falcon
L ee
- classified_as
-
classified as B —tpe Red-tailed hawk

type__
.
' ey
(Forest Je-ive in Bpe’P orthem goshawk

Fig. 1 Simple concept map about raptors. Note that this map is not meant to conform to any particular
researcher’s standards

@ Springer

NL Schroeder et al., Studying and
Constructing Concept Maps: a Meta-
Analysis. Educ Psychol Rev 30, 431—-455
(2018).

Influences

Canbea

'

Quartz
Type of

Figure 1. Example of a student’s atom map.

EV Zele et al., Improving the usefulness of
concept maps as a research tool for science
education, Int. J. Sci. Educ., 26:9, 1043-1064
(2004)

R Zimmerman et al., The Use of Concept
Maps in Facilitating Problem Solving in
Earth Science. Gift. Educ. Int. 27(3), 274-
287 (2011)
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KONCEPTUALNE MAPE Kdaj? Organizacija informacij, aktivno uéenje
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1. Dolodi glavno temo.
2. Organiziraj informacije v glavne kategorije/podteme.

3. Doloci povezave in ustvari mapo (barve, skice ...)

ueud.ﬁmdr
. . N . &=0
4. Preglej mapo: kako so posamezni elementi povezani,
Ubna
ves pojasniti vse povezave, Se najdes kaksne? Ny
W- {en

5. Dopolnjuj mapo z novim znanjem =P digitalna orodja
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KONCEPTUALNE MAPE
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Mind Map: Proteins (detailed) based on p.122-127, Book 1, SK277, Human Biology

Kdaj? Spremljanje predavanj
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+ graficno orodje, vizualizira povezave, strukturira vsebino

- lo¢nica med dejstvi in mislimi, zahteva veliko koncentracijo

https://uwaterloo.ca/student-success/blog/post/concept-mapping-powerful-tool-note-taking

https://help.open.ac.uk/notetaking-techniques/taking-notes-from-speech
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ORODJA ZA RESEVANJE PROBLEMOV

* nasStete metode

e programska oprema (Matlab, Simulink, SPSS, Ansys, Azure Dev Tools ...), aplikacije
* orodja za vodenje projektov, nacrtovanje in timsko delo (MS Teams, Trello ...)

- Konceptualne mape

MindMeister, Canva

= 5
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numbered guides.
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o
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. } Acd Notes ar
* To simplify complex # Before starting a Camments
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C 3
To g big-pict Whene here' B
understanding of the need to simplify or Add your initial
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i e
O T Iz Ly EEE T [FIEIEED ¢ R . Add main concepts here Main concept
communicate a large Relationship
mmmmmmm f information ' D4
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a0 e, £ g
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concepts and ideas
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ORODJA ZA RESEVANJE PROBLEMOV

* nastete metode

e programska oprema (Matlab, Simulink, SPSS, Ansys, Azure Dev Tools ...), aplikacije
* orodja za vodenje projektov, nacrtovanje in timsko delo (MS Teams, Trello ...)
- Konceptualne mape

MindMeister, Canva, Cmap, OneNote, WhiteBoard ... umetna inteligenca

S, .
% Cmap Products Learn Docs & Support  Publications ~Why Donate?  Search I |hmc
{ i joration -
| ista YJ

Cmap software is a result of research conducted at the Florida Institute for Human & Machine
Cognition (IHMC). It empowers users to construct, navigate, share and criticize knowledge models


https://cmap.ihmc.us/
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? Razvrstite metode, s katerimi ste se spoznali danes, od najbolj do najmanj uporabne

za vase raziskovalno delo.

Ranking Poll 15 votes & 15 participants

1. konceptualne mape/miselne mape

2. moZganska nevihta

3. swotanaliza

w
4]
=
]
I

5. ribja kost

6.  pareto analiza

513

3.4

3.4

2.2

2.07

slido

Razvrstite, v kolikSni meri bi konceptualne mape uporabili za naslednje aktivnosti od

najbolj do najmanj uporabne.
Ranking Poll 17 votes & 17 participants

1. organizacija informacij

2. nacrtovanje raziskovalnega dela

3. pregled reSevanja problema

4. nacrtovanje timskega dela

5. utrjevanje snovi

6.  sledenje predavanj

4.71

3.94

3.77

3.35

2.29

171

slido



