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@(The Relevance of Science Education

‘ Young people, science and technology

What surveys tells us about attitudes, interests,
values and future plans

Svein Sjgberg
University of Oslo, Norway

Based on work supported by

<X The Research Council of Norway
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| Lifelong perspectives:
More important than high scores at 15
B In many countries: Students are on top of score leagues, but

they hate the subject (TIMSS/PISA)

B Attitudes and values as important learning goals as well as
determinants of future behaviour

® Also important for those who do not pursue S&T careers (i.e.
the majority)

B When science concepts are forgotten, the ‘ethos’ or
‘atmosphere’ of the subject remains

B Our concerns in
Promote lasting interest in, appreciation of and respect for
S&T

B Understanding the nature of S&T, the values (and limitations)
of S&T, S&T as part of human culture, S&T for democracy
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‘Sources and evidence

B Eurobarometer
on Science and Technology
Attitudes, interests, values,

knowledge, priorities etc. EVROBAROMETER

Adults, 32 European countries

B ROSE-study
Attitudes, interests etc.
15 year old students, 40+ countries

@R U SE

| ROSE and Eurobarometer

B Standard survey methods

H Target populations:
EB: Adults (15+)
ROSE: 15 year-olds in schools

B Representative samples (N> 1000) in each
country

B EB and ROSE: appr. 200 items!
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A. What | want to learn about
How inti ted are you in |

| All ROSE items have the following format:

ing about the following?
(Give your answer with a tick on each line. If you do not understand, leave the line blank.)

Not Very
interes- inferes-

ted fed

1. Stars, planets and the UNIVErSe .......ccovveververceiesiesees e EVT/7 m] il O

2. Chemicals, their properties and how they react O IB/Z O O

3: THEINSHEFHERARD womenm b mn i mamms S Er’3 O

4, How mountains, rivers and oceans develop and change .......... o O O IE/4

5. Clouds, rain and the Weather .........cccocevveerevveeneeesieeesieneenns O a [ O

6. The origin and evolution of life on earth ...........cc.ccovoeeveriecneees O [m} | [m}

@j@ & SE

Some simple data
Only single variables:

Mean values
for girls and boys in
different countries

e Uganda

)\ R )h‘S E Ghana (Centry

& Lesotho]

swaziland

Zimbabwe-|
Botswana-j

| SC'ence and Philippinest

Bangladesh

Children in most |
countries agree
strongly that Science

and technology are ‘
important for society

o

)

technology are ..l

—

i

|mp0rtant for Trinidad & T-

Turkey-

society roruat

Countries are sorted by Slovenia

Human Development

D oy J“*

Index (and geography) Ireland

¢

Q

%O «l";I.
i

0

1 >
10 20 30 40 50 60 70 80 90 100
Mean G1. Science and technology are important for
society

iilll
e = Attitudes to science and

I technology among adults and
young people:

Mainly positive!

But in rich
countries young people are more
ambivalent..
And there is growing
gender difference
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Ugandar

Ghana (Centr)—|
Lesotho— | Strong

Swaziland— |

(ROSE)
Science and
technology
make our lives
healthier,
easier and
more
comfortable

Scepticism among
youth in the Nordic
countries and Japan,
in particular among
girls.
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Mean G4. Science and technology make our lives
healthier, easier and more comfortable
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Norway
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Science and technology make our lives healthier,
easier and more comfortable
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The application of science and new technologies will

make peoples’ work more interesting
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| (ROSE) New
technologies

will make work

more
interesting

Scepticism and
ambivalence among
young people in the
Nordic countries
and Japan, in
particular among
girls.
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Mean G5. New technologies will make work more
interesting
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| Experience with School science -- at
the end of obligatory school

B School Science is less interesting than other
subjects, and...

W Has not opened my eyes for new and exciting jobs
B Han not increased my career possibilities

B Has not increased my appreciation for nature

B Has not taught me how to take care of my health

W Has not increased my curiosity

B Has not shown the importance of S&T for our way of

life

@n 4 SE o
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Mean F5. I like school science better than most
other subjects
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Uganda—|
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‘ School science
has opened my
eyes for new
and exciting jobs
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Mean F4. School science has opened my eyes to

new and exciting jobs

21/12/2010

“(;5:1 R r« SE Uganda—| i ’
&R oo e )
) Zimbabwe{ 1
K think that the £ %
science | learn  ‘wdeicw | ‘% |
at shcool will i o T aa

= Turkey—| T T T | "
improve my ] — ,
career chances “P‘{"E o — = ” 03

Latvia— b — i
Estonia—] 1 1 T T
Slovenia— 1 | G’ 1

Austria—] T T ’

Germany-| "

Ireland T T T T T T T
Scotland| 1 t t
N. Ireland T 1 T T 1 T T
England— 1 1 T
Japan—| 1 ,—" i t
Finland— T T T T
Iceland| 1 1 1
Sweden—| T T T
Denmark 1 - 1 ’—‘ z 1

Norway-|

T T T T T T T T T 1
0 10 20 30 40 S0 80 70 80 90 100
Mean F8. I think that the science I learn at school
will improve my career chances
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Uganda—
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‘ School science
has shown me
the importance
of science for our
way of living.
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importance of science for our way of living
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|

The more developed,
the less interest for
“school science” —
also practical,
“relevant” and every-
day
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explosive...

| The more developed, the
larger gender difference in
interests
(Context is the key word):

W Boys' interests (and NOT the girls’):
U4 The technical, mechanical, electrical, spectacular, violent,

B Girls’ interests (and NOT the boys’)

U4 Health and medicine, beauty and the human body, ethics,
aesthetics, wonder, speculation (and the paranormal..)

@&R % SE
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| How computers
work

"Technical context”
large (and growing)

gender difference
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| How petrol
and diesel
engines work

"Technical
context”

Only of interest
for boys
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| Explosive
chemicals

"Violent and
spectacular context”

Only of interest for
boys
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|The environment and
sustainable development?

B Important for all, but mainly for girls

B Boys think problems are exaggerated and
trust experts to sort out the problems

B Girls believe that each individual makes a
difference

B Girls are willing to ‘pay the price’,
Boys are reluctant
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Mean D13. Environmental problems should be left to
the experts
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Working with people instead of things

| Helping other
people

Many boys, in
particular in the
wealthier countries,
are not very interested
in helping other
people.

Uganda ‘

Ghana (Centr)
Lesotho—|
Swaziland—
Zimbabwe—
Botswana—|
Philippines|
Bangladesh—|
India (Guj)|
India (Mumb){
Malaysia—

Li\N*

Same pattern:

X

Girls want to help

other people, boys
are reluctant |

.

Trinidad & T+ ‘

¥

Greece
Portugal
Spain (Bal
Russia (Kar
Potani
Czech Rep.
Latvia-
Estonia:
Stovenia-
Austria

Germany
irelan:
Scotland
N. irelan
Englan
Japan
Finlan

go

@
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Mean B2. Helping other people

100
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Boys want a job
where they can build
and repair things with
their hands — girls do

— Uganda
i, R i &" S E Ghana (Centr)
& Lesotho
Swaziland
B Id Botswanar
u' Ing Or Bangladesh
repalring India (Mumb)
Trinidad & T-

my hands o]

Yy PortugaH]

Spain (Bal){

Russia (Kar)-

Czech Rep.—

Latvia—

Estonia—|

Austria—|

Germany—|

Ireland—]

N. Ireland—

England—

Japan—

not want such jobs!

Iceland—]

Sweden—

Denmark—|

s
India (Guj)y
objects using
Turkey—|
Poland—
Slovenia—]
Scotland—|
Finland—
Norway—
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10 20 30 40 50 60 70 80 90 100
Mean B6. Building or repairing objects using my
hands
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What about future
educational choices,
careers and studies Iin
S&T?

&R 4 SE

Uganda-| - ! — T T de
Ghana (Centr )| T T T T

Lesotho—

| I would like to
have as much

Trinidad & T

Zimbabwe T T T T T T
Botswana—| t 1 T 1 t
Philippines 1 1 1 { i
Bangladesh—| 1 1 1 ! A |
India (Guj)H 1

India (Mumb )

science as Malaysiery 1 “‘%

possible at . e e s -

school

In wealthy countries,
young people are not
enthusiastic about
school science -- in
particular not the girls

PortugaH] 1 I
Spain (Bal)H i ? 1 !
Russia (Kar + T T
Poland— T 1 T T

Czech Rep.—
Latvia—|
Estonia—|
Slovenia—|
Austria—
Germany—|
Ireland—
Scotland—|
N. Ireland-|
England—
Japan—|
Finland—|
Iceland—|
Sweden—|
Denmark-
Norway-|

T T T T T T T 1
] 10 20 30 40 s0 60 70 80 80 100
Mean F15. 1 would like to have as much science as
possible at school

€

e, Ugandar

R 3%‘ S E Ghana (Centry
‘&; i Lesothor:
swaziland

Zimbab

+Q
Q

Botswana

Philippine:

‘ I would like to

Bangladesh

India (Gujy

become a

=N

India (Mumby

Malaysia-

Trinidad & T+

scientist

@

Turk
Greece

s -
< \\i

e ~

Portugat

In poor

Spain (Baly
Russia (Kar
Polani
Czech Rep.
Latvia
Estonia
Slovenia
Austria
Germany
Irelan
Scotland
N. Irelan
Englan
Japan
Finlan
Icelan
Sweden
Denmar
Norwa:

In wealthy countries,
very few want to
become scientists — in
particular not the girls

0

10

countries, 'everybo
dy’ want to become
scientists, (but very
- few get the

possibility

&

20 30 40 50 60 70 80 90 100
1 would like to become a scientist

\ 7D Uganda% — i
; " han ntr .
@&H s,j& SE chana Cendf Same pattern: In

swaziland
Zimbabwe|
Botswanaj
Philippineg
Banglades

| I would like to
get a job in india (romipd

countrizgo’reveryb @ o
ody’ want to work =

with technology,

Malaysia:
technology Trinidad & -]
Turkey—
Greece—|
Portugak
Spain (Bal)
Russia (Kar)
Poland—
Czech Rep.—|
Latvia—
Estonia—
Slovenia—]
Austria—]

In wealthy countries,
nearly no girls want
to work with
technology, and even
boys are ambivalent

Scotland—|
N. Ireland|

Japan:
Tan
Iceland—|
Sweden|
Denmark—]|
Norway|

0

ﬂ.g!‘q

Q

Japan may face a
problem...

* Q@ \

10 20 30 40 5 60 70 80 90 100
1 would like to get a job in technology
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| ROSE-articles, PhDs etc:

www.roseproject.no |
Other articles Svein’s home page
http://folk.uio.no/sveinsj/

IRIS:
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@(R :\h‘ S E The Relevance of Science Education

What’s next?

About Network

Key documents Publications

an emerging EU-funded
research initiative to address

interest, recruitment and

choice
of STEM-subjects

’\ ,‘I R I S Factors influencing recruitment,

retention and gender equity in
Interests & Recrutment in Sdence  SMT higher education

Whatis my
friencls
apinion abouf

Wi}
rmanage
fogeia

What are the
employees b ihe
fisld concerned
abouf al work?

Willthe
profession
sult med?

ecured basic
research fundin

intgrested
the subject?

wegian 'pilot’
Does i suif 9 P

toysor (124000 students)
girls? o) i

work

maaningfui?

How large s
the risk, and
whaf do [ have
fo sacriice

What about
mom and
dad’s work?
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