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According to some sourcefhowever,Slovenials
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Pre-university period (23 yearsin secondary . .
and higherschoolg




As asecondaryschoolteacherl did not know that)|
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| essons learned as a teacher
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Teachers
are
people
who help
students
solve
problems
that would
not exist
without
them.



| esson learned as a teacher: There
exists at least two parallel worlds

World 1. School World 2: Reality

Example:Harmonc oscillations
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http://en.wikipedia.org/wiki/Image:Simple_harmonic_oscillator.gif

Recently: university teacher of the teachers

and a researcher In different roles

Introduction of contemporary methods and creativity in
teaching;

Development and application of computesupported real,
virtual and traditional laboratory work;

Attitudesand opinionsasafactor in public acceptance of
technology and practices;

Factors influencing human decisions in various situation
Research for fun.
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We know: The times are changing

Copyright 1998 Randy Glasbergen. www.glasbergen.com
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“There aren’t any icons to click. It’s a chalk board.”

Marselvan Oostenhttp://www.nhm.ac.uk/visit/wpy/gallery/2014images/newspecialawardpeoples-choice4926facebookupdate.html



We know: Human biology did not substantially change in last
millennia (Fagan2001; Foley,1995.

http://becuo.com/fingerpainting-hand
http://nobel.finalsite.com/page.cfm?id21874&tab=Dbulletins



We know that our cognition Is biased In
multiple ways

COGNITIVE BIAS CODEX

Too Much
Information

What Should We
Remember?

We edit and reinforce

some memories after the fact @

We Need ‘ ® w
To Act Fast

Not Enough
e Meaning

Visual & Algorithmic Design:  John Manoogian Il
Concept & Categorization:  Buster Benson We project ent mindset a

List of 188 Cognitive Biases:  Wikipedia

designhacks.co



We believe:The ICT Is
should be digitally co

Wishfullthinking

Critest
thinking and

Digital m
~ Literacy

comenunication

 Cubtural and
‘ sockal

lom Futurelab handbook: Digiisl Meracy across e currculu
) U fturslalh ong ok

Imagesource https://ec.europa.eu/jrc/en/publication/eurscientificand-technicairesearc
examplesuse




We abuse the ternfsurvival of the
fittest”
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We are not aware that we are surrounded by a "false
reality” that does not fit our previous knowledge.




EvidenceBecause of the ICT education has chang
forewer.

HETEACHER SAID

Imagesource https://www.pinterest.com/pin/625367098227070330
Imagesource https://www.pinterest.com/pin/400679698067711760



Advice:lf someone want answers, asking
guestions can be good starting point .
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Advice: provide theoretical basis of your research.
There exists several hundreds of theories related to education

©) elLearning

Knawledge as mental representation;

1a. Knowledge is not passively received elther
ENFOLQN T SENSES OF by wiy Of ComMURICaton;
1b. Knowledge is actively built up by the
eognising subject;

2a. The functian of cogaition is adagtive,

in the biological sense of the term, tending
towards it or viability;

2b Cognition serves the sublect's organization
of the expariential weeld, not the discovery of

Holistic Approach to
Technology Enhanced Learning

HoTEL

A hurnan being develops cognitively
from hirth throughout his or her Iife
through four primary stages
dewelopmant: sensorimotar (0+2),
preoparational {2-7),

concrete operational (7-11), and
farmal aperational (11-)
Assimilition is Incorporation new

s

Scaffolding is the suppart
given gunng the learning
process which i tailared
to the needs of the stugent
with the intetion of helping

The leamer |5 not a passive
reciplent of knowledge Knowledge as

consensual

:J’Lf-ng'r"i‘,,""r«.“;k'-“ﬂ?“ gamain an objective ontological reakty.

the learner in sarme way.

experiences into existing mental
sehema, sccommadation changes
mental schema.

the student achieve his/her
Ieaming goals.

The ar i L Learners obtain knowledge
Education besed on sclence. | | The process tha cecurs batwesn & taache S S that aeners tan By forming ana tssmng
that modifed end mproved and student that infuses direct experience i with soppiert hypotheses
the individual. with the learming énvironment and content. i ] from & teacher.
Principles: 9 New knowledge In Mastery leaming, "the students
1. Mixed age dassmaoms, with dassraoms for children scaffolding o acquire is are helped to master each leaming
: zone of proximal
aged 2% or 3 to & years old; = related with unit before proceeding to a mare
2. Student chalce of activity from within a prescribed constructionism development = previous advanced leaming task”
range of options; —
3. Uninterrupted blocks of wark time; & ¥
4. A Constructivist or "discovery” model, where students learning
lenen concepts fram working with materials, rather than Taxonomy af learning abjectives
by direct Instrisctian, that educatorsset for students in
7 theee “domains™: Cogaltive,
-l"l*‘u"u Affective, and Psychomotor.
Teacher types: kon-tamer, Montessor] learning Learmiing at the higher levels i

entertainer and new romantic
- the problem of sell-pudgement
in essessment.

i seliscational movement, guided by pas
and principle, to help students develop conseiousness
af freedom, recognize authoritarian tendencies, and
connect knowledge to power and the abiity to take
congtructivg action.

Learn naturally if given the Freedam Lo
Follaw own Interests a
rich assortment of nesources.

Schoal is damaging to education:
“The pupil Is thereby ‘schoaled

o confuse teaching with learning,
arade advancement with educatian,
& diploma with . and
Fuency with the ability to say
something new.”

Optimal learning demands that studente
recsive instruction tallored ta their
learning styhes.

Knawledge Is continuausly gained through

2 use aralytical skills to conceptuskze -
the experience; and

3. make decisions and salve groblems to

use the ideas gaaned from the expenence.

We Nave several different ways of leaming and processing multiple

Psychalogy

information, but these methods are relatively independent
of one another: leading to multiple *inteligences” as spposed
to a general intelligence factor ameng carrelated sbilities

Teachers takes & central rale
and transfer their knonledge
directly to students.

Source http://www.elearninglearning.com/learningheory/pedagogy/?operarticle-id=337320Rarticle-titte=how-our-learningtheoriesshapehow-we-usetechnologyfor-

learning&blogdomain=blogspot.com&blagtle=joitske-hulsebosckelearning

depandent on achieving lower levels.
Designed to motivate educators to
focus on all three domains, creating
a mare holistic form of educatian,

Learning =& & process of
Farming essociations between
stimull In the envircament and
the corresponding responses
of tha individual, Reinforcemant
strengthans responses and

| Increases the likelihaod of
anoiner poourrence when the
SUMUILS & present again.

qgroups of peogle who share 3
cancem o & passion for
something they do and leam
how to do it better as they

nteract regulary

Learning Theary w45

=a hypertextual concept map
of established learning thearies
19th February 2012,

This i necessarily a
reductian of o complcts

| picture of Iearming theories,

DUt NevErtheless It attempes
o map and link key sclentific
disciplines, thearists,
cancepts and paradigms.

Part of deliverable D2.2.1 for the
HATEL EU praject designed by
Richard Millwood

richard. millwood @hrunelac.uk

both persanal and erwironments! experiences conversation
The leamer Frust: h
1. be able to reflect on the experience; eo ry

a cybernetic and dialectic
frarnework that offers a
soantific thiory Lo explain
haw Interactions bead to
“knowing'



Which theories are still vivid?

http://www.horrorhomeroom.com/the-walkingdeadand-the-sympatheticzombie/



CargoCultScience (Feynmar],97éb

In the South Seas there is a cargo cult of people. During the war they

saw airplanes land with lots of good materials, and they want the
same thing to happen now. So they’ve arranged to make things like
runways, to put fires along the sides of the runways, to make a

C argo Cult wooden hut for a man to sit in, with two wooden pieces on his head

Science

by RICHARD P. FEYNMAN he’s the controller — and they wait for the airplanes to land. They're

like headphones and bars of bamboo sticking out like antennas —

Some remarks on science, pseudoscic - doing everything right. The form is perfect. It looks exactly the way it

/ ;
and learmng how to not fool yourse .

|
Caltech’s 1974 commencement addre looked before. But it doesn’t work. No airplanes land. {'

http://militaryhistorynow.com/2014 03/ 05/praise-john-frum-the-bizarrecargocults-of-world-war-two/ http://calteches.library.caltech.ediB043 1/CargoCult.pdf
http://blog.xebialabs.com2014/ 12/ 10/cargo-cult-devops/



http://calteches.library.caltech.edu/3043/1/CargoCult.pdf
http://militaryhistorynow.com/2014/03/05/praise-john-frum-the-bizarre-cargo-cults-of-world-war-two/
http://blog.xebialabs.com/2014/12/10/cargo-cult-devops/

Cargo cult ireducationand popular
science

ATHENA

Left ¢ Rightbrains(Geake 2008
Someonecanraisepercentageof brainuse(Geake 2008 S H
Digitalnativesareinformationt A G S NJ G 81,2017z HEEDT

Education & Family

Onexistenceof Learningstyles(Dembq & Howard 2007). s oremerov pertresse

_________

Education comespondent

Reductionof numberof studentswill raiseoutcomes fovE o
(Hattie, 2015 :

Givingcomputersto the childrenwill improve knowledge
(OECD2015

Etc




Schoolsystemis killing creativity
(Ken Robinson, TED talk)

100% oF TeEvIsON N
CmannELS —_—

ArE GITTING
& :v‘l CHILDEEN THAOUGH
N sovcamon &Y
ANAESTHETISING
THEM

http://www.youtube.com/watch?v=zDZFcDGHL



SSI problemPeopledo not likeideasabout
geneticallymodified organisms

http://mwww.worth 1000.com/contestsB695contest


http://all.worth1000.com/entries/672263/camelsect

1st clusterof research connections
between knowledge opinionsand
acceptabilityof GMOs

~hwDh 2 RN L 'b a-. 9 Wit el BfiBinshibadmongknowledgeof, attitudestoward and acceptanceof
%enetlcall Odlfle or anlsm MOg amongSloveniarteachers Electron J. |otechnol oct. 2009 vol.12, no.3, str.1-
3. http://dx.doi.org/10.22258vol12-issuel-fulltext-1, doi: 10.222%vol12-issuel-fulltext-1. [COBISS 8D 17230088,
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l'a. whih[2Lb~9YZ WI VYl X ~thhZ | yYRNB2® hRyz2a OuUdzZRSyuz29
GSO) Op |n|onabout[genetlcajjyr,nodlfledor anismgdGMOs3 amongstudentsof elementaryeducation Actabiol. slov.
ETlskana 1zd.2009 vol.52> 205ir.@1-31. [COBISSHD 17374728

~hwDhX ! YyYRNXBAJ Lba-. 9thﬁwlda!@ﬂaf;éthtuldestoward andacceptanc&)f genetlcallymodlfled
organ|smsamongprospect|veteachersof biology homeéconomicsand gradeschoolin SloveniaBiocheémistr
molecular |0I08§educat|on Printed.], 2010, vol.38, no.3, str.141-150. http://dx.doi.org/10.100Zbmb.203 d0|:
10.100Zbmb.20377 [COBISS- 817617418,

la. whg L[2LQ ~9 Y X . WI y | TEeimpdrtanBebf EducayoroNiBu@e®lementaryteac alﬁ)saboutmo ern
biotechnologyissue i 2 Ysg | 20N> OS@Il y2I 02R20AK dzé\dt i8l.tslavq skaNd: |
izd.],2011, vOl.54%  20€ir.85-92. [COBISS-8D 18848263



http://dx.doi.org/10.2225/vol12-issue4-fulltext-1
http://dx.doi.org/10.2225/vol12-issue4-fulltext-1
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=17230088
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=17374728
http://dx.doi.org/10.1002/bmb.20377
http://dx.doi.org/10.1002/bmb.20377
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=17617416
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=18848264

Myth: you can influence something
simply by adding knowledgabout

GMOs

KNOWLEDGE

ATTITUDES

r=0,501*

~hwDh3 ! yRNBT Llba.9vitiEelBtiBnshipasmongknowledgeof, attitudestoward and acceptancef genetically

ACCEPTANCE

modifiedorganismgGMOg$ amongSloveniarteachers Electron J.Biotechnal, oct. 2009 vol.12, no.3, str.1-13.
http://dx.doi.org/10.222%vol12-issuel-fulltext-1, doi: 10.2223vol12-issuel-fulltext-1. [COBISS-8D17230088,



http://dx.doi.org/10.2225/vol12-issue4-fulltext-1
http://dx.doi.org/10.2225/vol12-issue4-fulltext-1
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=17230088

RQ:Can you treat GMOs as one
Item? (e. g. inEurobarometer2010)

CA SE 0 5 10 15 20 25
Label Num +--------- o mmmmm e omm e ommmmmmem ommm e +

Pl humfood 12 _J
Pl animfood 13
Pl humfood 11

An humf ood 17

An medic 15

Vi resear 2 I
Mo foodind 7 '
An don 16

Pl orn(h) 8

Pl orn(o) 9 —
An dom 1

Mo med 5

Mo apl 6 I

Mo env 4

Pl med 14 —-F—
Pl fuel 10

Pl resist 3

~hwDhz ! yRNBAT Llba.9whbylegebfatitdelestoward, andacceptancef geneticallymodified organismsamong
prospectiveteachersof biology homeeconomicsandgradeschoolin SloveniaBiochemistryand molecularbiologyeducation [Print
ed.], 201Q vol.38, no.3, str.141-150. http://dx.doi.org/10.1002bmb.20377 doi: 10.1002bmb.20377. [COBISS-8017617416,



http://dx.doi.org/10.1002/bmb.20377
http://dx.doi.org/10.1002/bmb.20377
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=17617416

2nd Cluster What about emotions? ATHENA

Year2009

564 questionnaires341(60.5%)secondaryschool
223(39.9%)highereducation

10 basicemotions(lzard

~hwDhZ ! YRNBhI Lba.OWhH,; MW yI X ¢ha! ¢L2> LTG21 W
Franc Emotionsexpressedoward geneticallymodified organismsamong

secondaryschoolstudentsand pre-serviceteachers J. Baltsci educ, 2011,

vol. 10, no.1, str.53-64. [COBISS-8D18312456,



http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=18312456

GMOs are most often connected
with fear and disgust.

https://geneticliteracyproject.org/wpcontent/uploads2016 08/frankenfood-4-12-18-1.jpg



Only Interest and surprise are emotions
connected with all types of GMOs.

(9]
Fear
A
Sadness
A
Gxilt AJoy
Disgush alnterest
A
Shame A :
A Surprise
Anger
A
Contempt
D
\
-1.5 2.5
Gor goDolAi. gAeKoma,gill ., & J a2014)eBmotioris expressed toard genetically modified

organisms among secondary school students and pre-service teachers. Journal of Baltic Science Education,
10(2).



Myth: Digital natives (Prenskf2001) are because
of heavy use of technologies information literate.

Educational Research and Innovation

Connected Minds
/ / TECHNOLOGY AND TODAY’S LEARNERS

http://www.oecd-ilibrary.org/education/connectedninds 978926411101%n



Finding OnlygooddesignedICTrich courseswere predictors of
Information Literacy

Sor go, Boh, BAdtnibtites bf digital nalived as prediatars of information literacy in higher
education British Journal of Educational TechnologgQ17.



Myth: longer daily use of digital tools is reflected
IN higher information literacy.

A students who were online longer had lower IL knowledge but a
higher opinion  of it.

A (The results confirm the Dunning -Krueger effect , whereby
unskilled individuals overestimate their abilities, while skilled
iIndividuals underestimate their achievements. )

A Solution: students should be explicitly taught IL skills and
corresponding behavior.

Dol enc, K. , 2020). eformagion literdcy cagabilities of lower secondary school students in
Slovenia. The Journal of Educational Research, 113(5), 335-342.



Theory:Behavioral intentions are predictor of
actual behavior

Perceived
Userfulness

(PU) l
External Attitude Behavioral Actual Systen
Factors Toward Using——» Intention p—» Use
(ATU) (BI) usBe
Perceived
Ease of Use Performance
(PEOU Expectancy
(PH
Figure 1. Technology Acceptance Model (TAM) Effort .
Expectancy Behavi.oral Use.
(Davis,Bagozzj & Warshaw1989 S ’l‘ it Y Coes
Social
Influence “\‘
. e (Sl)
Figure 2. Unified Theory of Acceptance and Use ol
Technology (UTAUTYenkatestet al.,2003 Facilitating
Conditions
(FO

. Voluntariness
Gender Age Experience of Use




Intentions are notnecesarypredictorsofa habi t ( Sun
andS o r 20006

ATU2
PE 2 26
—1.9 0.73577
PE3 > PE -
- o
PE4 0.159
FE2 |at? 0.1917" Ul
EE3 | 0.076™" U2
EE'1 B UE
N 0.343 _ . |
S11 o
93 Bl BI2 EI3
512
81 -
Fl 0.147
— 88 FC
— = significant relation cvesenede nNON-dgnificantrelation
Gumak B. , & 2B16). Bhe acceptance(and use of interactive whiteboards among teachers: Differences

in UTAUT determinants between pre-and post-adopters. Computers in Human Behavior, 64, 602-620.



Europeneedsmore Scientistsand

STEMeducators

Europe Needs More Scienti

ATHENA

Bagoet al.,2004),

Science Education Now: A Renewed Pedagogy for the Future of

Europe(EU,2007),

Evolution of Student Interest in Science and Technology Studies:

Policy ReportOECD2006),

Science Education in Europe: Critical reflectiOsborne &

Dillon,2008),

Education at a Glanc&15 OECD Indicators (OEQDLY);

36



Myth: work In classrooms can help in building
Interest in STEM disciplines
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Influenceof STEMsubjectson aspirationto becomea

researcher{ S o r gl.p2018)t

o

7 %, 8’ 8 20 15 %, g* N 21

.22&.* A-’;‘*
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Influenceof STEMsubjectson aspirationto
becomeeducator( S o r gl.p2018)t




Alhslov

Correlationbetween aspirationsto
work In scienceand aspirationsto
work In educationis:

r =-0.03 p = 0.964
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Conclusion

Contentsandclassroom
experience®f STEM
subjectsin elementary
andsecondaryschool
are mostlyharmlesdor
careeraspirationsof
students

DOUGI.AS

THE FIFTH BOOK IN
INACCURATELY NA

HARMLESS

THE INCREASINGLY
MED HITCHHMHIXERS TRILOGY

HENA



Breaking news: most recently
published

Kl eteHkugMyarMitil B, Gorgo A. PI
School Botany Is. Education Sciences. 2023; 13(5):4809.
https://doi.org/10.3390/educsci13050489

ATHENA

Article access statistics

Article Views


https://doi.org/10.3390/educsci13050489

How to avoid“cargo cult research.
Tips made byChatGPT

Here are some practical tips for young researchers to help them avoid falling into the trap of
"cargo cult" research and embrace a more rigorous scientific approach:

1.Understand the scientific method: Familiarize yourself with the principles of the scientific
method, including formulating hypotheses, des_lgnlngl experiments, collecting data, analyzing
results, and drawing conclusions. This foundation will guide your research and ensure a
systematic and evidence-based approach.

2.Emphasize critical thinking: Cultivate a skeptical mindset and develop your critical thinking
skills. Question assumptions, evaluate evidence objectively, and consider alternative
explanations for your observations. Avoid confirmation bias by actively seeking evidence that
challenges your hypotheses.

3.Formulate testable hypotheses: Clearly define your research questions and formulate
hypotheses that are specific, testable, and falsifiable. This will guide your experimental design
and allow you to draw meaningful conclusions from your data.

4.Design robust experiments: Take the time to design experiments carefully, ensuring they are
well-controlled, approprlateg( powered, and capable of addressing your research questions.
Consider potential confounding factors and control for them to minimize bias.

5.Collect and analyze reliable data: Employ rigorous data collection methods and ensure the
guality and integrity of your data. Use appropriate statistical analysis techniques to draw valid
conclusions from your data and consider consulting with a statistician if needed.

ATHENA



How to avoid“cargo cult research.
Tips made byChatGPT

1.Engage in peer review: Seek feedback and engage in discussions with your peers and
mentors. Peer review provides valuable insights, helps identify potential flaws in your
methodology or reasoning, and improves the overall quality of your research.

2.Be transparent and reproducible: Clearly document your methods, procedures, and data
analysis steps. Make your data and methodologies openly available whenever possible to
enable reproducibility and scrutiny from the scientific community.

3.Stay up-to-date with the literature: Continuously read and stay informed about the latest
research in your field. This helps you build a solid foundation of knowledge, avoid reinventing
the wheel, and ensures your work is contributing to the existing body of knowledge.

4.Seek collaboration and mentorsh_léa: Collaborate with experienced researchers and seek
guidance from mentors who can provide valuable insights and help you navigate the research
process effectively. Their expertise can assist in avoiding common pitfalls and improving the
guality of your work.

5.Embrace intellectual honesty: Be open to revising your hyFotheses and changing your
conclusions based on the evidence. Accept that negative results are valuable contributions to
scientific knowledge. Avoid clinging to preconceived ideas or selectively reporting only data that
supports your initial assumptions.

By following these guidelines, young researchers can foster a more rigorous and scientific
approach to their work, reducing the risk of engaging in "cargo cult" research practices and
contributing to the advancement of knowledge in their respective fields.

ATHENA



A suggestion: Since sooner or later
many will use Al, read this work

beforehand

Sorgo, A., Vavdi, M., Cigler, U., & Kral}, M. (2015).

Opportunity makes the cheater: High school

students and academic ¢
Journal, 5(4), 67-87.

https://files.eric.ed.gov/fu

Ishonesty. CEPS

lItext/E1128951pdf
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Suggestions: ATHENA

A Become a curious sceptic whealiseshat brains are not made to
search for truth, but to solve problems.

A Read, read, and read,
A Not be afraid to enter hell of statistics trying to understand it.

Carlo M. Cipolla
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