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Abstract. Questionnaire data from Norway and Finland were compared to explore the factors that
influence upper secondary school students' choice of subjects (notably physics). Results indicate that
personal and emotional factors (interest, abilities), but also practical factors (entrance requirements,
usefulness) are keywords for students' choice. Although both Finnish and Norwegian students claim to
base their educational choice mainly on personal interest and ability, there is a tendency for Norwegians
to be relatively more influenced by background and Finns to be more influenced by the educational
system (teachers, entrance requirements). These differences are discussed in light of educational policy
and sociological theory.
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Introduction

Many western countries experience a decline in student numbers within science and
technology in general and physics in particular (Jorgensen, 1998; Institute of Physics, 2001). To
improve recruitment, it is essential to understand young people's reasons for their educational
choices. Predictors for the choice of physics have been shown to include perceived future
relevance, interest, achievement, gender etc., and for female students also perceived difficulty
and appreciation (Stokking, 2000; Trusty, 2002).

Norway and Finland are two Nordic countries with many similarities but also differences.
A key concern in Finnish educational policy during recent years has been raising the level of
scientific and mathematical competence (LUMA, 1999), and Finnish students performed
remarkably well in the international assessment programme PISA (OECD, 2001; Vilijarvi et al.,
2002.). Finland also enjoys great success within research and high-technology industry. Norway,
on the other hand, bases its economy primarily on export of raw materials (oil and fish), and
although the recruitment problem in science and technology is discussed, a consistent policy to
improve the situation has been lacking.

The aims of the present work were:
1. to explore the factors that influence students' choice of subjects in upper secondary
school in Norway and in Finland
2. to compare the priorities of physics choosers with those of non-choosers and the priorities
of boys with those of girls in both countries

The methods of research

This study is part of two larger projects with almost 3000 participating students from
Norway and Finland. More extensive results from the national projects are published elsewhere
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(Angell et al., 2001; Angell et al., 2003; Lavonen et al., 2003). Questionnaires were administered
to random samples of students (age 17-18) in their second year of upper secondary school in
both countries. In the present study, we consider only the students who have chosen physics or
social science, respectively, as their most important subject of specialisation (Table 1). The
questions analysed here were closed with a 5-point Likert scale. All differences mentioned in the
text are significant to the 95 % level.

Table 1. Information about respondents.

Respondent group Number of Proportion of females
responses (%)
Finnish physics students 398 15
Finnish social science students 444 65
Norwegian physics students 173 29
Norwegian social science students 134 66

Results of the research

Students were asked to rate different arguments they might have had for choosing their
most important subject of specialisation (physics or social science). Figure 1 shows students'
rating of three different arguments for subject choice, split according to nation and subject. In
both countries, social science students rate interest in the subject higher than do physics students,
whereas physics students put relatively more emphasis on entrance requirements and usefulness
for future profession and education. Physics is, to a greater extent than social science, a subject
chosen for instrumental reasons (although interest is very important for physics choosers, t0o).
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Figure 1. Students' rating of arguments for subject choice.

Finnish students in general put more emphasis on formal entrance requirements than
Norwegians do. Gender differences are surprisingly small (in most cases insignificant)
throughout our sample — students differ by subject choice rather than by gender or nationality.

A second question concerned which sources might, explicitly or implicitly, have
influenced students' subject choice. Students in both countries and with both genders rate
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personal interest and abilities very high, whereas parents, siblings, friends, teachers, advisers and
mass media are all rated low (Figure 2).
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Figure 2. Students' rating of various influence sources on subject choice.

In both countries, social science students rate interests and abilities as stronger influence
sources than do physics students. Norwegian students (particularly physics students) rate parents
as a stronger influence than do the Finns, whereas Finnish students claim to be more strongly
influenced by teachers in school.

Factor analysis of the items presented in figure 2 yielded three factors. The first contained
items related to students' socioeconomic background and influences from their environment:
parents, siblings, friends and mass media (Cronbach alpha = 0.71). The second factor, consisting
of the items "advisers" and "teachers", we term "Educational system" (Cronbach alpha = 0.53).
The third factor is comprised by the items "interest" and "ability" (Cronbach alpha = 0.71).
These three factors together accounted for 60 % of the total variance.

As the plot of these three factors in figure 3 shows, Norwegian students tend to be more
influenced by their background and environment, whereas the Finns are more influenced by the
school system as well as their personal interests and abilities. The relatively strong dependence
of subject choice and performance on socioeconomic background in Norway has recently been
commented on by several researchers (Turmo, 2003; Markussen, 2003). May we identify a
tendency here pointing to stronger influence and guidance from the educational system in
Finland, possibly related to that country's recent success within both school science and science
and technology at large?
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Figure 3. Students' combined ratings of influence sources within the three factors
"Background/ environment", '""Educational system" and "Interest/abilities".

We were also interested in how physics students experience their subject. Figure 4 shows
that physics students in both countries find the quality of teaching high but the workload great.
Norwegians, to a greater extent than Finns, find the subject interesting, the pace of teaching high
and the subject difficult. Especially in Norway, the subject's (deserved) reputation of high
workload and difficulty probably contributes to keeping the number of physics students down.
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Figure 4. Physics students' degree of agreement (on a 1-5 scale) with different statements

about their physics course.
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Conclusions and implications

Our results are largely in line with previous research (Stokking, 2000; Davenport et al.,
1999) and indicate that personal/emotional factors (interest and abilities), but also
practical/instrumental factors (entrance requirements, usefulness) are keywords for students'
choice of subjects in upper secondary education. Especially Finnish students emphasise the
usefulness of physics for future education and job or for entrance requirements. This might be an
effect of educational policy, through counseling, and through advising students and parents. The
demanding nature of the subject probably keeps student numbers down, particularly in Norway.
Despite this, physics choosers are enthusiastic about the subject and the instruction.

Generally, students' responses are similar between nations and genders so that students
may be characterised by subject choice rather than by nationality or gender. In the case of
physics, we speculate that this may be related to the strong and quite uniform culture that "school
physics" represents, which seems to be similar across nations. This culture has recently been
described by for instance Carlone (2003), and it is characterised by traits such as an image of
being difficult and objective and an emphasis on concepts, laws, and calculations rather than
human, historical and social aspects of science. It seems that this culture attracts a certain type of
students. Physics may be described as a subject choosing its students, rather than the reverse.

How does the process of physics choosing its students come about? Clearly, in line with
the results presented here, it is related to student characteristics such as abilities, interests and
background. As we have seen, students in our survey rated personal interests and abilities as the
overwhelmingly most important influence sources for their choice. However, we did not get
much information regarding how the students imagined that these interests and abilities had
arisen.

Theory may aid us here. The concept of "cultural capital”, introduced by the sociologist
Pierre Bourdieu, is useful (Bourdieu and Passeron, 1990). Numerous investigations have shown
that specific aspects of the home background such as the number of books in the home, parents’
education, orientation toward school, learning and traditional "high culture" shape adolescents’
interests, values and priorities and thereby also (to some extent) their school performance and
educational choices. Several recent studies (Turmo, 2003; Markussen, 2003) have shown that
educational choice patterns as well as performance for Norwegian students are surprisingly
strongly related to cultural capital. This is surprising because Norway with its social democratic
government for several decades has nourished educational policies that explicitly aim at
removing social biases in education. Although the relation to home economic capital seems to
have gotten weaker, the relation to home cultural capital seems to persist.

The picture that emerges from our study is that although both Finnish and Norwegian
students claim to base their educational choice mainly on personal interest and ability, there is a
tendency for Norwegians to be relatively more influenced by background and Finns to be more
influenced by the educational system (teachers, advisers, entrance requirements).

These differences may be related to educational policy (LUMA, 1999). Raising the level
of scientific and mathematical competence has been a key concern in Finnish educational policy
during the last few years, and Finnish students performed remarkably well in the PISA
assessment. This trend may also be linked to the recent success of Finnish science and
technology. In Norway, on the other hand, there has been a lot of discussion about falling
enrollment in science and technology, but a strong and consistent policy to change this has been
lacking. Regarding educational choice guidance from school, we believe that most counselors do
not have a science background themselves and may, because of this and because of the subject’s
reputation of being hard, be less likely to guide students in the direction of physics.

Thus, our recommendations based on this small study are:

e More attention should be given to educational choice guidance in secondary school —
probably particularly so in Norway. Physics in particular might profit from this, and physics
teachers should take an active role as "ambassadors" for their subject.
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e If recruitment is to be improved, physics needs to get away from the image of being difficult
and work-intensive; probably also from the prevailing culture of the subject (which is likely
to be even harder to change).

e Finally, there is a need for more research exploring the interaction between students’
socioeconomic background, their interest and performance in various school subjects
(notably physics), and their actual educational choices.
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Pesrome
INOYEMY BBIBUPAIOT ®U3UKY - B HOPBEI'MA U ®PUHJIAHAUMA ?
Eanen K. I'enpukcen, Kapa Anres, Sipu JlaBonen, Anapec UcHec

Jlanubie aHkeTHOrO omnpoca u3 HopBermn u QOUHISIHANM OBLIA CPaBHEHBI, YTOOBI
uccnenoBaTh (aKTOpbl, KOTOPBIE BIUSIOT Ha BBHIOOP yUYaIIMXCS CPEJHEW IIKOJBI MPEIMETOB
(ocobenHO (u3uku). Pe3ynbTaThl yKa3pIBalOT, YTO HE TOJBKO JIMYHBIE W SMOIMOHAIBHBIC
dakTopsl (MHTEpec, CHOCOOHOCTH), HO TakXe M NpakTuiyeckue ¢GakTopsl (TpeboBaHMUA,
MOJIHOLIEHHOCTH) - KJIFOUEBbIE AJIs BEIOOpA yUaIUXCS.

N ¢uHCKME M HOPBEXKCKHE Y4Yalluecs YTBEPKIAIOT, YTO OCHOBBIBAJIM CBOM
00pa3zoBaTeNbHBIH  BBIOOp TJAaBHBIM O0O0pa3oM Ha JIMYHOM HHTEpPECE M CIHOCOOHOCTSIX.
Habmiogaercss TeHaeHuMs, dYTo BBIOOp (UHCKUX ydammxcst OOJbIIe BCEro MOBIHIIO
oOpasoBarenbHass cuctema (mpemojaBarend, TpeOoBaHus). [l HOPBEKCKHUX yYAIIUXCS
[JIABHBIM ObUT OOIIMK KOHTEKCT BBIOOpa. DTH pasziauuus 00CyXkIEHBI B CBETE 00pa30BaTEIbHOM
MOJIUTUKA U COLMOJIOTUYECKOM Teopun. PU3MKa, MO MHEHHUIO PECCHOHIEHTOB, TPYIHBIN
npeamet. [ eHnepHblie pa3nnyus ObUTH MaJICHbKUE B TEUEHUE MCCIIEOBAHUS.

bonbiie BHHMMaHusS B cpefHed IIKoJe HEOOXOAMMO YAETUTh PYKOBOJCTBY BbIOOpa
npeameroB, ocooenno B Hopseruu. [IpenonaBatenu GpU3MKN JOIDKHBI B3SITh aKTUBHYIO POJIb KaK
"mocanel" 119 CBOETO MpeaMeTa.

Hakonen, ectb mnorpeOHOCT, B OoJblieM KoindecTBe uccienoBanuii. HeoOxomanmo
BBUSICHUTh  B3aUMOJIEHCTBHE MEXAYy COLMAIbHO-3KOHOMUYECKUM (OHOM ywammxcs, HX
UHTEpecaMu U paboToil 10 pa3IMYHBIM IIKOJIBEHBIM IpeaMeTaM (0COOEHHO (DU3UKH).

KiroueBble cioBa: ¢usmka, 00pa3oBaTenbHbIN BEIOOP, 00pa3oBaTeabHas MMOJTUTHKA.
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