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Slovenija
- 2 millions of inhabitants;
- about 40% is nature 
protected area;
- one of the safest countries in 
the World



According to some sources, however,Slovenia is 
covered by tundra 

PhotoΥ !ƴŘǊŜƧ ~ƻǊƎƻΣ 2018



Pre-universityperiod (23 yearsin secondary
andhigherschools)



As a secondaryschoolteacherI did not know that it 
is impossibleto publishin prestigejournals

~hwDhΣ !ƴŘǊŜƧΣ I!W5LbW!YΣ ½ŘǊŀǾƪŀΣ .wL~YLΣ 5ŀǊƪƻΦ Thejourneyof a sandwich: 
computer-basedlaboratoryexperimentsabout the human digestive systemin 
highschoolbiologyteaching. Advancesin physiologyeducation, ISSN 1043-4046, 
2008, vol. 32, no. 1, str. 92-99, [JCR, SNIP, WoS, Scopus] 
~hwDhΣ !ƴŘǊŜƧΣ Yh/LW!b2L2Σ {ƭŀǾƪƻΦ Demonstrationof biologicalprocessesin 
lakesandfishpondsthroughcomputerisedlaboratorypractice. Theinternational
journalof engineering education, 2006, vol. 22, num. 6, str. 1224-1230, [JCR, 
SNIP, WoS, Scopus] 

http://www.cobiss.si/scripts/cobiss?command=SEARCH&base=jcr&select=(sc=1043-4046+and+PY=2008)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&base=snip&select=(sc=1043-4046+and+PY=2008)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=Alerting&SrcApp=Alerting&DestApp=WOS&DestLinkType=FullRecord&UT=000253874400015
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&eid=2-s2.0-40749142793
http://www.cobiss.si/scripts/cobiss?command=SEARCH&base=jcr&select=(sc=0949-149X+and+PY=2006)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&base=snip&select=(sc=0949-149X+and+PY=2006)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=Alerting&SrcApp=Alerting&DestApp=WOS&DestLinkType=FullRecord&UT=000242959500015
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&eid=2-s2.0-33845766903


Teachers 
are 
people 
who help 
students 
solve 
problems 
that would 
not exist 
without 
them.

Lessons learned as a teacher



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

World 1: School World 2: Reality

Example: Harmonic oscillations

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 computer- supported real, 
virtual and traditional laboratory work;

Attitudes and opinions as a factor in public acceptance of 
technology and practices; 

Factors influencing human decisions in various situations.

Research for fun.



We know: The times are changing

Marselvan Oostenhttp://www.nhm.ac.uk/visit/wpy/gallery/2014/images/new-special-award-people-s-choice/4926/facebook-update.html



We know: Human biology did not substantially change in last 
millennia (Fagan, 2001; Foley, 1995). 
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http://nobel.finalsite.com/page.cfm?id=21874&tab=bulletins

http://becuo.com/finger-painting-hand



We know that our cognition is biased in 
multiple ways 



We believe: The ICT is everywhere, so people 
should be digitally competent.

Wishfullthinking Reality

Image source: https://www.groundzeroweb.com/worst-selfies-selfies-gone-wrong/

Image source: http://www.pontydysgu.org/2010/07/digital-literacies-another-viewpoint/

Image source: https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/digcomp-21-digital-competence-framework-citizens-eight-proficiency-levels-and-
examples-use



We abuse the term “survival of the 
fittest”



We are not aware that we are surrounded by a "false 
reality" that does not fit our previous knowledge.



Evidence: Because of the ICT education has changed 
forewer.

Image source: https://www.pinterest.com/pin/400679698067711760

Image source: https://www.pinterest.com/pin/625367098227070330



Advice: If someone want answers, asking 
questions can be good starting point .

PhotoΥ !ƴŘǊŜƧ ~ƻǊƎƻΣ 2018



Advice: provide theoretical basis of your research.
There exists several hundreds of theories related to education

Source: http://www.elearninglearning.com/learning-theory/pedagogy/?open-article-id=3373201&article-title=how-our-learning-theories-shape-how-we-use-technology-for-
learning&blog-domain=blogspot.com&blog-title=joitske-hulsebosch-elearning



Which theories are still vivid?

http://www.horrorhomeroom.com/the-walking-dead-and-the-sympathetic-zombie/



CargoCultScience (Feynman, 1974)

http://calteches.library.caltech.edu/3043/1/CargoCult.pdfhttp://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/

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 in educationand popular 
science

Left ςRightbrains(Geake, 2008)

Someonecanraisepercentageof brainuse(Geake, 2008)

Digitalnativesare informationƭƛǘŜǊŀǘŜ ό~ƻǊƎƻ Ŝǘ al., 2017)

On existenceof Learningstyles(Dembo, & Howard, 2007).

Reductionof numberof studentswill raiseoutcomes
(Hattie, 2015)

Givingcomputersto the childrenwill improveknowledge
(OECD, 2015)

Etc.



Schoolsystemis killing creativity
(Ken Robinson, TED talk) 

http://www.youtube.com/watch?v=zDZFcDGpL4U



SSI problem: Peopledo not like ideasabout

geneticallymodified organisms

http://www.worth 1000.com/contests/3695/contest

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


1st clusterof research: connections
betweenknowledge, opinionsand
acceptabilityof GMO‘s

~hwDhΣ !ƴŘǊŜƧΣ !a.wh¿L2-5h[Lb~9YΣ WŀƴŀΦ Therelationshipamongknowledgeof, attitudestoward andacceptanceof
geneticallymodifiedorganisms(GMOs) amongSlovenianteachers. Electron. J. Biotechnol., oct. 2009, vol. 12, no. 3, str. 1-
13. http://dx.doi.org/10.2225/vol12-issue4-fulltext-1, doi: 10.2225/vol12-issue4-fulltext-1. [COBISS.SI-ID 17230088],

!a.wh¿L2-5h[Lb~9YΣ WŀƴŀΣ ~hwDhΣ !ƴŘǊŜƧΦ hŘƴƻǎ ǑǘǳŘŜƴǘƻǾ ǊŀȊǊŜŘƴŜƎŀ Ǉƻǳƪŀ Řƻ ƎŜƴǎƪƻ ǎǇǊŜƳŜƴƧŜƴƛƘ ƻǊƎŀƴƛȊƳƻǾ 
(GSO) = Opinionaboutgeneticallymodifiedorganisms(GMOs) amongstudentsof elementaryeducation. Actabiol. slov.. 
[Tiskana izd.], 2009, vol. 52Σ ǑǘΦ 2, str. 21-31. [COBISS.SI-ID 17374728] 

~hwDhΣ !ƴŘǊŜƧΣ !a.wh¿L2-5h[Lb~9YΣ WŀƴŀΦ Knowlegeof, attitudestoward, andacceptanceof geneticallymodified
organismsamongprospectiveteachersof biology, home economics, andgrade schoolin Slovenia. Biochemistryand
molecularbiologyeducation. [Printed.], 2010, vol. 38, no. 3, str. 141-150. http://dx.doi.org/10.1002/bmb.20377, doi: 
10.1002/bmb.20377. [COBISS.SI-ID 17617416],

!a.wh¿L2-5h[Lb~9YΣ WŀƴŀΣ ~hwDhΣ !ƴŘǊŜƧΦ Theimportanceof educationof future elementaryteachersaboutmodern 
biotechnologyissuesҐ tƻƳŜƴ ƛȊƻōǊŀȌŜǾŀƴƧŀ ōƻŘƻőƛƘ ǳőƛǘŜƭƧŜǾ ǊŀȊǊŜŘƴŜƎŀ Ǉƻǳƪŀ ƻ ōƛƻǘŜƘƴƻƭƻƎƛƧƛΦ Actabiol. slov.. [Tiskana 
izd.], 2011, vol. 54Σ ǑǘΦ 2, str. 85-92. [COBISS.SI-ID 18848264] 

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 knowledgeabout
GMOs

~hwDhΣ !ƴŘǊŜƧΣ !a.wh¿L2-5h[Lb~9YΣ WŀƴŀΦ Therelationshipamongknowledgeof, attitudestoward andacceptanceof genetically
modifiedorganisms(GMOs) amongSlovenianteachers. Electron. J. Biotechnol., oct. 2009, vol. 12, no. 3, str. 1-13. 
http://dx.doi.org/10.2225/vol12-issue4-fulltext-1, doi: 10.2225/vol12-issue4-fulltext-1. [COBISS.SI-ID 17230088],

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. in Eurobarometer2010)

~hwDhΣ !ƴŘǊŜƧΣ !a.wh¿L2-5h[Lb~9YΣ WŀƴŀΦ Knowlegeof, attitudestoward, andacceptanceof geneticallymodifiedorganismsamong
prospectiveteachersof biology, home economics, andgrade schoolin Slovenia. Biochemistryandmolecularbiologyeducation. [Print
ed.], 2010, vol. 38, no. 3, str. 141-150. http://dx.doi.org/10.1002/bmb.20377, doi: 10.1002/bmb.20377. [COBISS.SI-ID 17617416],

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?

Year2009

564 questionnaires: 341 (60.5%) secondaryschool; 
223 (39.5%) highereducation.

10 basicemotions(Izard)

~hwDhΣ !ƴŘǊŜƧΣ !a.wh¿L2-5h[Lb~9YΣ WŀƴŀΣ ¢ha!¿L2Σ LȊǘƻƪΣ W!b¿9Yh±L2Σ 
Franc. Emotionsexpressedtoward geneticallymodifiedorganismsamong
secondaryschoolstudentsandpre-serviceteachers. J. Balt. sci. educ., 2011, 
vol. 10, no. 1, str. 53-64. [COBISS.SI-ID 18312456],

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


GMOs are most often connected 
with fear and disgust.

https://geneticliteracyproject.org/wp-content/uploads/2016/08/frankenfood-4-12-18-1.jpg



Only interest and surprise are emotions 
connected with all types of GMOs. 
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Ġorgo, A., Dolinġek, J. A., Tomaģiļ, I., & Janģekoviļ, F. (2011). Emotions expressed toward genetically modified 

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

10(1).



Myth: Digital natives (Prensky 2001) are because 
of heavy use of technologies information literate. 

http://www.oecd-ilibrary.org/education/connected-minds_9789264111011-en



Šorgo, Boh, Bartol in Dolničar. Attributes of digital natives as predictors of information literacy in higher 
education. British Journal of Educational Technology , 2017.

Finding: OnlygooddesignedICT rich courseswere predictorsof
Information Literacy



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

Dolenc, K., & Ġorgo, A. (2020). Information literacy capabilities of lower secondary school students in 

Slovenia. The Journal of Educational Research, 113(5), 335-342.

Åstudents who were online longer had lower IL knowledge but a 
higher opinion of it. 
Å(The results confirm the Dunning -Krueger effect , whereby 

unskilled individuals overestimate their abilities, while skilled 
individuals underestimate their achievements. )
ÅSolution: students should be explicitly taught IL skills and 

corresponding behavior.



Theory: Behavioral intentions are predictor of 
actual behavior

External 

Factors

Perceived 

Userfulness

(PU)

Perceived 

Ease of Use

(PEOU)

Attitude 

Toward Using

(ATU)

Behavioral 

Intention

(BI)

Actual System 

Use

(USE)

Performance

Expectancy

(PE)

Effort

Expectancy

(EE)

Social

Influence

(SI)

Facilitating

Conditions

(FC)

Behavioral

Intention

(BI)

Use

Behavior

(USE)

Gender Age Experience
Voluntariness

of Use

Figure 1: Technology Acceptance Model (TAM)

(Davis, Bagozzi, & Warshaw, 1989)

Figure 2: Unified Theory of Acceptance and Use of 

Technology (UTAUT)(Venkateshet al., 2003)



Intentions are not necesarypredictorsof a habit (Šumak 
andŠorgo, 2016)

Ġumak, B., & Ġorgo, A. (2016). The 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
STEM educators: 

Europe Needs More Scientists (Gagoet 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 Report (OECD, 2006),

Science Education in Europe: Critical reflections (Osborne & 
Dillon, 2008),

Education at a Glance 2015: OECD Indicators (OECD, 2015);
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Myth: work in classrooms can help in building 
interest in STEM disciplines



Basicmodel: (Šorgo et al., JRST, 
2018)
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Influence of STEM subjectson aspirationto becomea 
researcher(Šorgo et al., 2018)
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Influence of STEM subjectson aspirationto 
becomeeducator(Šorgo et al., 2018)
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Correlationbetweenaspirationsto 
work in science andaspirationsto 
work in educationis:

Naslov41

r = -0.03; p = 0.964



Conclusion

Contentsandclassroom
experiencesof STEM 
subjectsin elementary
andsecondaryschool
are mostlyharmlessfor
careeraspirationsof
students. 

42



Breaking news: most recently 
published
Kleteļki N, HruġevarD, Mitiĺ B, Ġorgo A. Plants Are Not Boring, 
School Botany Is. Education Sciences. 2023; 13(5):489. 
https://doi.org/10.3390/educsci13050489

https://doi.org/10.3390/educsci13050489


How to avoid “cargo cult” research. 
Tips made by ChatGPT. 
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, designing 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, appropriately 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 
quality 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.



How to avoid “cargo cult” research. 
Tips made by ChatGPT. 
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 mentorship: 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 
quality of your work.

5.Embrace intellectual honesty: Be open to revising your hypotheses 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.



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

Sorgo, A., Vavdi, M., Cigler, U., & Kralj, M. (2015). 
Opportunity makes the cheater: High school 
students and academic dishonesty. CEPS 
Journal, 5(4), 67-87.

https://files.eric.ed.gov/fulltext/EJ1128951.pdf



Suggestions:
Å Become a curious sceptic who realisesthat brains are not made to 

search for truth, but to solve problems.

Å Read, read, and read,

Å Not be afraid to enter hell of statistics trying to understand it.



Thankyou

andrej.sorgo@um.si


