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Science and Technology: 
Friend or foe? 

 The contents of school subjects is not only “the 
discipline” itself, but also mirrors prevailing 
public ideologies, Zeitgeist, Worldviews 

 “The hidden curriculum”: often implicit images 
about science -- and scientists 

 It changes over time, varies between countries 
 Visible (in hindsight!) in curricula, textbooks, 

teacher training, media and culture 
 Examples from Norwegian textbooks follow: 

S&T as heroes, later as anti-heroes  
 Important:   

Norway had a state-run approval system for 
textbooks until 2000. Books were scrutinized on 
several criteria before certified for use  



School science in Norway in the 
postwar decades (1945  1975+) 

 Science and technology presented as 
positive and unproblematic 

 Paving the road to progress 
 Engineers and scientists as heroes 
 Textbooks illustrate S&T in society, to 

motivate students 
 

 Examples follows….  
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School science in Norway in the 
postwar decades (1945 -- 1975):  

In Norway (until 2000): 
All school textbooks: Public scrutiny by Ministerial  
committee before publication 

”Chemicals increase 
the yield in farming, 
and the use of 
machines ease the 
workload. 
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Pictures from Alfsen & Wang-Lund:  
Naturfag for grunnskolen, Grade 7,8 and 9,  
Gyldendal 1973 

Efficient explosives and 
large machinery 
enables the building of 
roads and railroads 
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The demand for fast 
transport has led to the 
construction of monorails 
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Medicine has made great 
progress.  
At any time, the 
Pharmacies must sell us 
the best medicines 
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The textbooks also mirror the  
gender roles of the time : 

Modern detergents are 
important products from 
organic chemical industry  
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Modern chemical products 
like plastics can be used to 
provide us with 
comfortable vacation and 
leisure time. 
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Sufficient light is important 
when doing homework.  
An electric stove is good 
for cooking. 
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The electricity does useful 
work in the laundries 
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Gender equity – by numbers! 
(and as role models) 

Albert Einstein 
laid the 
theoretical 
foundation for the 
use of atomic 
energy 

Practical use of 
light reflection 
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Gradually: 

1970s 
   

A concern for the 
environment and the 

problematic aspects of 
technological 
development 



Science and Technology since the 1970’s  
The downsides of development become obvious  
 1962 Rachel Carsons Silent Spring, Den tause våren, 

miljøgiftene 
 1970-75 Vietnam-war: Napalm and Agent Orange 
 1972 Limits to growth. Hvor går grensen? Forskningsrapport 
 1972 Framtiden i våre hender, bok. 1974: organisasjon 
 1979 Three Mile Island –accident : Nuclear power  
 1986 Tsjernobyl. 2011: Fukushima. Nuclear power  
 1984 Bophal-accident, India, 20 000 died (Dow Chemical) 
 1987 Brundtland- commission, Our Common Future , 

“sustainable development”   
 Deforestation, desertification, acid rain, “hole” in ozone-layer, 

pollution, depletion of resources …   
 And Now: Climate change, carbon emissions, biodiversity 

challenged, GMO and genetic engineering, cloning, “the 
Anthropocene” era 

 S&T: Friend or foe? Cause or Solution? 
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The pendulum 
swings to the 
opposite extreme. 
  
Environmental 
concerns (and 
catastrophes) 
replaced the image of 
science, technology 
and progress  
 
Also in schools 
 
 



Slide 16 

 

Orienteering (O-fag) 
(“integrated” social and natural science) 
in primary schools (grade 1-6) 



Current debate on “O-subject syndrome”:  
the rise and fall of a school subject 
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The world-view of O-fag  
The curses of industry 
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The subject 
“Orienteering” 
 
 
The Curses of 
Industry – and the 
Harmony of  
untouched Nature 
 
Approved by the 
Ministry of 
Education 
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The world-view of O-faget 

Oil leakage can give large 
pollution. Fish may suffer 
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Lead falls over oceans, water and fields 
because there is lead in in the smoke 
from airplanes and cars. 
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Radioactivity is spread by the wind after 
tests with nuclear weapons and 
accidents in nuclear power plants 
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Poison used against insects and 
diseases may poison other plants and 
animals. 
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Dirty sewage may destroy animal and 
plant life in lakes and oceans 
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Poisoning nature: 
Many factories and houses use oil and 
coal for heating. In the smoke there is 
sulphuric acid. That makes the water 
acid and kills the forest.  
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The science 
contents in o-
fag: 
 
Prejudice and 
errors. 
 
(20 authors. 
None of them 
with any 
science 
background) 
 

The electricity in your lamp comes from a 
generator.  
This is machine that whirls around and 
tears out electricity and puts it into the 
wires. In this way we get electric current 
in the wires. (like the comb in the hair.)  



Magnetism is a 
force that can 
only be in iron 

Slide 27 



”Explaining" 
the universe 
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O-fag Textbook “dictionary” 

 "Energy = force"  
 "Watt = strength of light" (grade 3) 
 "Watt = strength of current" (same book, grade 4!) 
 "Magnetism is a force found in iron“ 
 “Electricity is lack of “something”” 
 "The moon is a mirror star" 
 "Glaciers are remains from the ice age" 
 "Bacteria are viruses" 
 "Bacteria: cells that make you ill" 
 "Temperature = heat"  
 Radiation = radioactive waste  
 (Illustrations show mercury thermometers, forbidden in 

schools a long time ago) 
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Norwegian primary school from mid 70-s.  
Industry, science and technology as the evil enemy 

 

"Kompass: O-fag for grade 6."  
Gyldendal 1978, Approved by Ministry of Ed. 

They had used chemicals to remove the 
smell. Chemicals do not belong in nature. 
They are artificial and are made by humans. 

Waiste that belongs in nature is broken down 
and become useful. But nature does not like 
artificial chemicals. They do harm to nature.  
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The old heroes: Those who changed the 
world and solved our problems.. 

In Norwegian boys’ room 
since 1945: 
The adventures of 
engineer Knut Berg 

Last issue around 1970 
The hero became a villain! 



Happy New Year (anno 1902)  

© Svein Sjøberg 
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Changes in the 
perception of 
S&T, also in art. 
  
Th. Kittelsen (1906):  
The emergence of 
Norwegian hydropower  
(Rjukan waterfall) and 
Norsk Hydro: 
 
The trolls are fought 
back. 
Science and technology 
provide light and 
progress 



Post-war optimism:  
science, technology  progress 
Arbeiderpartiets election campaign ca 1950 

© Svein Sjøberg 



The Norwegian romantic icon: 
wedding in Hardanger 
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New times, 
new 
images: 
 
Rolf 
Groven, 
1975 
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Dystopia 1978: 
Brave new science: 
 
A future with nuclear 
science and  
technology  
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The new Norway, with oil and gas, the 
artists’ bleak outlook (Groven, 1978)   



Children’s perceptions of Science 
and Scientists 

(Sjøberg, 2002) 
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Images of scientists 
"Draw a scientist at work“ 
From international project (40 countries):  
Science and Scientists (Sjøberg 2002) 

 “Draw a scientist at work, and explain 
what he/she does”  

 Children (13 years) in developing 
countries: A very positive image   

 Many children in developed countries:  
A negative and stereotyped image of 
scientists. ('The crazy scientists')  

 Examples follow… 



Girl, Norway  

They are 
putting mice's 
ears on 
people, and 
they open 
people's 
heads. 



A scientist at work 
Boy from Norway, 13 year (SAS-study) 



Girl, Norway  



A scientist at 
work  
(Boy from Norway, 13 
years) 
 

"I think they 
experiment  
with animals  
and kill them.  
And then they 
develop  
poisonous gases  
and atomic bombs" 



Girl, 
Norway 
I think scientists try to 
make false body 
parts to handicapped 
people, like ears, liver 
etc. 
 
They also make  
chemical experiments 



Boy, Norway 

 They try to 
invent new 
things to kill 
people or to help 
people 



Boy, Norway 
They research on 
things that they  
think may help  
or destroy the world. 



Girl, 
India  
 



Girl 
Trinidad 



Scientists at work: Developing countries 

 

1. They are always thinking 
2. They always have ideas  
3. They (most) are brilliant 
people.  
4 They are always making 
experiments new discoveries  
5. If scientists were not here we 
ordinary people wouldn't know 
anything. (Girl Trinidad) 

Scientists helps people regain their 
health.  
They help those that are sick or ill 
to get well.  
They are fund of discoveries.  
They are also kept in the hospital 
to take care of those that are not 
healthy. (Girl, Nigeria) 



Boy, Uganda 
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What scientists usually do… 
 "Scientists travel around and collect facts. They write 

all facts in a report." (Boy, Norway) 
 "Some scientists do experiments. Others use their 

brains." (Boy, England)  
 "Scientists divide many things out of particular thing.  

One is animal without backbone and another is animal 
with backbone." (Boy, Papua New Guinea)  

 "Scientists work hard long hours every single day for a 
whole week." (Girl, England)  

 "I think scientists are nuts because they say they have 
a cure but it never works." (Boy, England) 

 "Most scientists are just doing completely stupid 
things." (Boy, Norway)  

 "They try to blow up the world with an atomic bomb."  
(Boy, Norway)  

 "Scientists make tests on chemicals and test perfume 
on helpless rabbits and rats." (Boy, England)  



Girl, Norway 

I think that 
researchers often 
are bored at work.  
Making a lot of 
lectures and talks 
etc.  



Current challeges 
 “Alternative facts”, “fake news” 
 Rejection of science   
 Trump’s war on science 
 Eroding trust in science?  

Slide 55 


	Changing perceptions of science�Through textbooks and children's drawings�MNSES, UiO, Oct 24th 2017�Svein Sjøberg, University of Oslo���
	Science and Technology:�Friend or foe?
	School science in Norway in the postwar decades (1945  1975+)
	School science in Norway in the postwar decades (1945 -- 1975): 
	Lysbildenummer 5
	Lysbildenummer 6
	Lysbildenummer 7
	Lysbildenummer 8
	Lysbildenummer 9
	Lysbildenummer 10
	Lysbildenummer 11
	Gender equity – by numbers!�(and as role models)
	�Gradually:�1970s�  �A concern for the environment and the problematic aspects of technological development
	Science and Technology since the 1970’s �The downsides of development become obvious 
	Lysbildenummer 15
	Lysbildenummer 16
	Current debate on “O-subject syndrome”: �the rise and fall of a school subject
	The world-view of O-fag �The curses of industry
	The subject “Orienteering”���The Curses of Industry – and the Harmony of  untouched Nature��Approved by the Ministry of Education
	The world-view of O-faget
	Lysbildenummer 21
	Lysbildenummer 22
	Lysbildenummer 23
	Lysbildenummer 24
	Lysbildenummer 25
	The science contents in o-fag:��Prejudice and errors.��(20 authors. None of them with any science background)�
	Magnetism is a force that can only be in iron
	”Explaining" the universe
	Lysbildenummer 29
	O-fag Textbook “dictionary”
	Norwegian primary school from mid 70-s. �Industry, science and technology as the evil enemy
	The old heroes: Those who changed the world and solved our problems..
	Happy New Year (anno 1902) 
	�Changes in the perception of S&T, also in art.� �Th. Kittelsen (1906): �The emergence of Norwegian hydropower �(Rjukan waterfall) and Norsk Hydro:��The trolls are fought back.�Science and technology provide light and progress
	Post-war optimism: �science, technology  progress�Arbeiderpartiets election campaign ca 1950
	The Norwegian romantic icon:�wedding in Hardanger
	New times, new images:��Rolf�Groven,�1975
	Dystopia 1978:�Brave new science:��A future with nuclear science and  technology 
	Lysbildenummer 39
	Children’s perceptions of Science and Scientists�(Sjøberg, 2002)
	Images of scientists�"Draw a scientist at work“�From international project (40 countries): �Science and Scientists (Sjøberg 2002)
	Girl, Norway 
	A scientist at work�Boy from Norway, 13 year (SAS-study)
	Girl, Norway 
	Lysbildenummer 45
	Girl, Norway
	Boy, Norway
	Boy, Norway
	Girl, India �
	Girl Trinidad
	Scientists at work: Developing countries
	Boy, Uganda
	What scientists usually do…
	Girl, Norway
	Current challeges

