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Introduction
There is a long tradition from the 1960s onwards to the study of pupil interest, behaviour, achieve-
ment, and attitudes (‘pupil voice’) towards physics (Sjøberg, 2000; Osborne, Simon, & Collins, 
2003; Bennett, 2003). Research has shown that pupils will study and learn physics better and, 
moreover, choose physics courses in upper secondary school if they are interested in it. Modern 
interest research (for a review, see Hidi, Renninger, & Krapp, 2004) has also shown that interest-
based motivation to learn has positive effects both on studying processes and on the quantity and 
quality of learning outcomes. Thus, because pupils’ interest in physics learning is so important to 
future involvement in the subject, it is useful to know how physics teaching should be developed 
and learning materials designed to be more interesting for pupils. In the following we, firstly, re-
view the literature of interest and secondly, we highlight aspects of interest in physics learning.

Interest as a concept
Intrinsic motivation seems to be the optimal motivation to learn. It is supposed to have positive 
effects on learning (e.g., Deci & Ryan, 1985). If compared to extrinsic motivation which is in-
strumental in nature, intrinsic motivation leads to intensive and persistent studying activities and 
through that it improves the quality of learning. Pupils who are intrinsically motivated to learn 
about a topic are apt to engage in studying activities they believe will help them to learn. These 
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kind of studying activities include, for instance, focusing carefully on the instruction and using 
adequate studying (learning) strategies for the topic. Several researchers (Schiefele, 1999; Krapp, 
2002) have presented that interest is a central precondition for intrinsic motivation. Intrinsically 
motivated activities are activities which people do naturally and spontaneously when they fol-
low their inner interests. According to Ryan and Deci (2000, p. 71), “people will be intrinsically 
motivated only for activities that hold intrinsic interest for them, activities that have the appeal of 
novelty, challenge, or aesthetic value.” Interest seems to be a central concept when we try to under-
stand the functional relationship between motivation and learning. However, interest differs form 
other motivational variables in three aspects: it is content specific and a result of an interaction 
between a person and his or her environment, and, moreover, it has both cognitive and affective 
aspects (Hidi, Renninger & Krapp, 2004). Nevertheless, relatively little is known about how inte-
rest in school subjects develops, especially for pupils who don’t have definite vocational goals.

Traditionally there have been two major points of view from which interest has been approached 
(Krapp, 2003). One is interest as a characteristic of a person and the other is interest as a psy-
chological state aroused by specific characteristics of the learning environment. Traditionally, the 
former approach has been termed topic interest or personal interest and the latter has been called 
situational interest. Unlike personal interest, which is always specific to an individual, situational 
interest is assumed to be spontaneous, fleeting, and shared among individuals. Personal interest is 
topic specific, persists over time and can be subdivided into latent and actualized interest (Schie-
fele, 1991; 1999). According to Hidi (1990), personal interest develops slowly and tends to have 
long-lasting effects on a person’s knowledge and values, whereas situational interest is an emotio-
nal state that is evoked suddenly by something in the immediate environment and that may have 
only a short term effect on an individual’s knowledge and values. Situational interest is aroused as 
a function of the interestingness of the content and context and partially under the regulation of 
teachers (Schraw, Flowerday & Lehman, 2001). 

Several researchers (Mitchell, 1993; Krapp, 2002) have made a distinction between catching and 
holding situational interest. Catching or triggering refers to variables that initially stimulated pupils 
to become interested in a specific topic (cf. interestingness). Holding interest refers to variables 
that empower pupils with a clear goal or purpose. Mitchell (1993) has suggested that essential to 
the shift from catching to holding a pupil’s situational interest are learning conditions that make 
the content of learning meaningful and personally relevant to pupils. Krapp (2002) has suggested 
that in certain conditions situational interest can transform into personal interest. According to 
him, this ontogenetic transformation is a two-step mental process where internalization and iden-
tification have a central role. (1) Catching and holding the situational interest for the first time. (2) 
Through an internalization process this situational interest can develop into individual or personal 
interest and, therefore, motivation and interest is no longer seen as simply an individual variable. 
From the viewpoint of physics learning, the critical part of situational interest seems to be how to 
hold it long enough to lead to a motivation to study and the activities of studying. Ainley, Hidi and 
Berndorff (2002) have suggested that pupil’s affective response to teaching or learning material 
forms the link between interest and learning. According to this thinking, interest is related to af-
fective response, affect is related to persistence in studying, and studying is related to learning. As a 
summary, interest can be seen as an integrated component of an interrelated network of psychical, 
social, and physical factors in a certain learning situation (Volet & Järvelä, 2001).

Schiefele (1991; 1999) suggested that interest is a content-specific concept as well as a facilitator, 
and that it consists of two kinds of valences: feeling-related and value-related valences. Feeling-
related valences are feelings that are associated with a topic, for instance, feelings of enjoyment 
and involvement. Value-related valences refer to the attribution of personal significance to a topic. 
Also Krapp (2002) has presented the development and maintenance of personal interest as being 
dependent on two functional systems, resembling Schiefele’s valence distinctions that primarily act 
independently of each other. According to Schiefele’s (1992, p. 154) valence distinction he reinter-
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preted interest “as a context-specific or topic-specific motivational characteristic of personality, 
which is composed of intrinsic feeling-related and value-related valences.” Krapp (2003) has also 
assumed that the fulfilment of so-called basic psychological needs for competence, autonomy, and 
social relatedness are important for the development of interest.

Sansone, Wiebe and Morgan (1999) have proposed that pupils react in three ways when they 
face an uninteresting task. Firstly, they can quit the task. Secondly, if a pupil is highly motiva-
ted to maintain performance, he or she may persist in doing the task, although he or she suffers 
from stress-related effects. Third, a pupil can persist in doing the task and attempt to transform 
the activity into something more interesting. As a summary, pupils can self-regulate interest and, 
therefore, it is valuable for teachers to know that he or she can have an affect on pupils’ interest 
through regulation or choosing of tasks.

Lepper and Henderlong (2000) have emphasized that arousal of interest and intrinsic motivation 
is not possible if the pupil does not have a minimal level of competence. Thus, traditionally, study-
ing physics has been motivating for gifted pupils who enjoy learning about natural phenomena, 
experimenting and solving problems. On the other hand, pupils who experience physics as difficult 
do not even try to learn it and they loose interest in the subject very quickly. That is, if a pupil does 
not understand physics, it unrealistic to believe that he or she will develop an interest in it. 

Computer and video game research has clarified that there are some essential features for intrin-
sically motivating activities. They, for example, incorporate an optimal challenge, have an appro-
priate goal and uncertain outcomes, provide clear, constructive, and encouraging feedback, and 
offer elements of curiosity, and fantasy (Malone & Lepper, 1987). Cordova and Lepper (1996) 
have shown that also contextualization, personalization and choice increase students’ interest and 
intrinsic motivation.

Interesting contents and contexts
Physics education research has identified factors that interrelate with interest in physics learning: 
nationality, gender, relevance for further studies or occupation, interest in the contents of physics, 
interest in a context where certain physics content or topics are met, interest and enjoyment in an 
activity type or the teaching methods used, perceived achievement, level of difficulty, and appre-
ciation of the topic (Simon, 2000; Stokking, 2000). For example Sjøberg (2000) explored the effect 
while presenting the same content in different context. He found that the context in which science 
ideas are taught, rather than the ideas themselves, is an important influence on interest.  

One important goal in the development of physics education has been to bridge the gender gap 
in physics. There are two main reasons for this: firstly, an equal number of women and men in 
science and technology-related occupations would promote a more equal society, and secondly, in 
general, students are choosing physics less and less. Girls are often seen as an untapped resource 
(Osborne, Simon, & Collins, 2003). In principle, two possible approaches to take when aiming to 
increase the number of girls involved in physics have been suggested. The first is to change girls’ 
attitudes, interests, or behaviours. An example of this would be to conduct a marketing campaign 
advertising the technology industry, to increase the perceived attractiveness of the field. The 
second approach is to change the content or context, the idea being that learning should be made 
more interesting (cf. Biklen & Pollard, 2001). 

In recent interest research, the role of context has gained increasing attention (Volet & Järvelä, 
2001). In the framework of science education, context is especially emphasised in context-based 
approaches (e.g. Science – Technology – Society (STS) Movement, Applications-led Approach, 
Science for All Movement, Scientifc Literacy). Of course there are differences between approaches 
and the term ‘context-based’ is more common in Europe, whilst ‘STS’ is more common in North 
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America. In these approaches contexts and applications of science are used as the starting point 
for the development of scientific ideas. In the context-based approaches pupils might become 
familiar with the electromagnetic spectrum through learning about medical techniques for see-
ing inside the body, or explore the views of different members of a community on the impact of 
locating a chemical industry nearby. This contrasts with more traditional approaches, which cover 
scientific ideas first, and conclude with a brief mention of applications (Bennett, Hogarth & Lub-
ben, 2003). 

In recent discussion environmental aspects include STS Movement and instead of STS, Science 
– Techonology – Society – Environment (STSE or STES) Movement is often discussed. Hodson 
(2003) provides a categorisation of pedagogical approaches involved in STSE education and sug-
gests that there are four “levels” of commitment to STSE education that are found in science 
education: cultural aspects of science and technology; wealth, power and other aspects affecting 
decisions about scientific and technological development; development of one’s own views and 
value positions; and preparing for and taking action (p. 655).

From the point of view of this research astronomy can be understood also as a context for phy-
sics education. However, there is limited research about physics education in an astronomical 
context, although, pupils’ learning and attitudes to astronomy have been researched (Bailey & 
Slater, 2003). For example, astrobiology, the interdisciplinary study of life in the universe has been 
recognised as a way to increase pupils’ interest in astronomy and also in science (Zeilik, Bisard & 
Lee, 2002).

According to Parker and Lepper (1992), meaningful and appealing fantasy contexts enhance in-
terest and promote learning. Thus, some items in the questionnaire, used in this research, are 
grouped and named “Fantasy context” inspired by the usage in the framework of computer game 
research. Based on this research, it is known that characteristics that make an (learning) activity 
or a game motivational and compelling include fantasy and curiosity (Asgari & Kaufman, 2004). 
Therefore, one way to make learning motivating is to present the material to pupils either in an 
imaginary context which is familiar to them or in a fantasy context which is emotionally appealing 
for the learner. Malone and Lepper (1987) define fantasy as an environment that “evokes mental 
images of physical or social situations not actually present” (p.240). 

One context in the empirical part of this research is named “School physics context”. In Finland, 
physics, chemistry and biology are taught separately at the lower secondary school level and the 
national curriculum as well as schoolbooks emphasise the basic concepts and physical laws, as 
well as (technical) applications of them, and, moreover, experimental nature of physics. Accor-
dingly, the School physics context means topics discussed in lower secondary school physics. 
In the national framework curriculum valid when the data were collected (NBE, 1994) it is for 
example stated:

When studying Physics, the pupil
–learns basic terms, principles, and laws and models that relate to physical phenomena;
–can discuss things pertaining to the field and phenomena in Physics and can also apply Phy-
sics knowledge to issues concerning nature and the environment …

The main contents of Physics have been grouped into five different themes: structures and systems; 
interactions; energy; processes; and method of scientific inquiry.

In the present study, we focus on Finnish lower secondary school pupils’ interests (median age 15) 
in certain physics contents and contexts. The research question is: 
Which are the physics contents and contexts that Finnish lower secondary school boys and girls 
are interested in?

Pupil Interest in Physics



[76] 2/05

Method
In order to answer the research question, we organised a survey alongside the Finnish contribu-
tion to the international comparative research project ROSE (The Relevance Of Science Educa-
tion, here ROSE INT) aiming to shed light on factors of importance to the learning of science and 
technology in comprehensive school (Schreiner & Sjøberg, 2004). The ROSE INT questionnaire 
has been prepared through international cooperation so that the findings could help teachers and 
researchers to make science education and learning more interesting. However, in this study, only 
a small number of items from the original ROSE questionnaire were used to examine student/pu-
pil interest in physics, thus we refer here to the national version of the questionnaire, ROSE FIN. 
We have reported other parts of the survey elsewhere (e.g. Uitto, Juuti, Lavonen & Meisalo, 2004) 
and we will further continue our analysis of the survey data. 

The items analysed in the present paper measured mainly pupils’ interest in school physics, astro-
nomy and physics in an astronomical context, technology and physics in a technological or STS 
context. In the questionnaire, there were also some items exploring interests in phenomena not 
easily or not at all explained by school physics such as those related to horoscopes and UFOs 
(fantasy context). 

In the questionnaire, pupils were asked to state “How interested are you in learning about the fol-
lowing?” Pupils answered by ticking the appropriate box on a four-point Likert scale, the extreme 
categories being Not interested and Very interested. The responses were scored 1, 2, 3 and 4. Even 
if the scale is an ordinal one, it is easier to discern the findings when they are presented as means 
to each item. The teachers or headmasters reported no problems in organising the survey. 

Because there were many items connected to physics contents or contexts in the ROSE FIN 
questionnaire, we decided to group the items thematically to present the findings. Items can be 
grouped, e.g., into different content areas or contexts of physics. From the point of view of research 
questions, we decided to divide the items into four groups: (1) Fantasy context, (2) Astronomical 
context, (3) STS context, and (4) School physics context. However, there is no absolute way to 
group items. The present grouping reflects Finnish National Framework curriculum and research 
literature concerning interest. It is not clear to which group a certain item should be placed. For 
example the item “Electricity, how it is produced and used in the home” can be placed to the 
school physics context (first part of the sentence) or to the technology (last part of the sentence).

Altogether, 75 lower-secondary schools were randomly selected from the list of Finnish-language 
comprehensive schools in Finland. In each of these schools, about 65 pupils were asked to ans-
wer the survey, which meant about three classes from each school. In total, we had 4954 pupils 
participating in the survey. The questionnaire was sent to the schools in spring 2003, and the 
school principals were asked to organise the survey and return the completed questionnaires. 
The national and international purposes of the survey were carefully explained on a cover sheet. 
Altogether, 26 reminders (37% of the selected schools) were sent to those principals who had not 
returned the survey in time. The survey was answered by 3626 pupils (1772 girls) in 61 schools 
representing 81% of the selected schools. The number of pupils answering the survey was 7% of 
the whole age cohort. Thus, the external validity of the present research could be evaluated to be 
quite high and the sample represents the population quite well. However, we must remember that 
there are no ‘average’ pupils. There are always boys and girls that are interested in one issue more 
than in another and, correspondingly, there are boys and girls that are totally uninterested in a 
particular issue. Therefore, saying “girls want to…” or “boys are not interested…” we don’t mean 
straightforward generalisations that all girls or all boys share certain interests, but as a group there 
is a tendency towards that interest.

Jari Lavonen et al.



[77]2/05

The pupils’ answers were read by optic scanners and data was saved to SPSS. The data was 
cleaned in SPSS by looking carefully at all lines and for example running frequency tables for all 
variables to search for values outside the ‘legal’ range.

Results
To evaluate the internal consistence of the context scales, we calculated Cronbach’s Alpha (α) 
for each scale. Alphas were between 0.81 and 0.89, thus confirming that the contexts scales were 
internally consistent. The resulting Alphas coefficients for each scale are presented in the table 
headings of Tables 1–4.

Tables 1 to 4 show the findings in a way that the group of items which the pupils considered the 
most interesting is presented first and the one that they considered the least interesting last. Each 
table shows the mean (M) of the items and separate means for girls (Mg) and boys (Mb) as well as 
standard deviations (S.Dg and S.Db). Within each group, the items have been arranged according 
to girls’ preference rate. The middle point of the scale corresponds to 2.5. Consequently, in this 
case it is possible to conclude that when the mean falls below 2.5, the majority of the pupils were 
not interested in the subject matter and in contrast, when the mean is above 2.5, the majority of 
the pupils were interested. 

The means of the boys’ and girls’ distributions have been compared using the Independent-Samples 
t-test (two-tailed) and as an additional check, we tested the power of the difference using Cohen’s 
d (d = Mg - Mb / S.D.pooled, where S.D.pooled = √[(S.Dg²+ S.Db²) / 2] (Cohen, 1988). The Inde-
pendent-Samples t-test procedure compares means for two groups of cases. Cohen’s d measures 
the effect size for the difference between boys and girls: no effect at d < 0.2, small effect at 0.2 ≤ d 
< 0.5, moderate effect at 0.5 ≤ d < 0.8, and large effect at d ≥ 0.8. 

 Girl Boy t d 
Mg S.Dg Mb S.Db

1) 2) 

Why we dream while we are sleeping, and 
what the dreams may mean

3.37 .83  2.56 1.01 684.2*** 0.74C

Thought transference, mind-reading, sixth 
sense, intuition, etc. 

3.12 1.00  2.51 1.06 307.3*** 0.49B

Life and death and the human soul 3.04 .96  2.36 1.03 413.3*** 0.56C

Ghosts and witches, and whether they may 
exist

2.77 1.11  2.20 1.09 243.8*** 0.42B

Astrology and horoscopes, and whether the 
planets can influence human beings 

2.77 1.07  2.05 .99 426.8*** 0.56C

1) ns p > 0.05, * p < 0.05, ** p < 0.01, *** p < 0.001 
2) A no effect (d < 0.2), B small effect (0.2 ≤ d < 0.5), C moderate effect (0.5 ≤ d < 0.8), D large 
effect (d ≥ 0.8) 

Among the four groups of items, the pupils, and especially girls, were most interested in fantasy 
context, such as the interpretation of dreams, horoscopes and UFOs. Among the sciences, pupils 
were most interested in topics related to astronomy and secondly in topics related to technology or 
issues in STS context. The pupils were least interested in topics related to school physics context. 
To the items in the school physics and STS context, boys had at least some interest, but girls, as a 
group, had little interest.

Pupil Interest in Physics

Table 1. Pupils’ interest in a fantasy context (M = 2.67, Mg = 2.93, Mb = 2.42,  α = 0.88).
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Girl Boy t d
Mg S.Dg Mb S.Db

1) 2)

How it feels to be weightless in space 3.04 1.00 2.90 1.02 15.3*** 0.11A

The possibility of extraterrestrial life 2.84 1.04 2.73 1.06 8.7** 0.09A

Black holes, supernovas and other spectacular 
objects in outer space

2.71 1.04 2.67 1.06 1.4ns 0.03A

Stars, planets and the universe 2.69 0.94 2.49 1.03 36.9*** 0.17A

How meteors, comets or asteroids may cause 
disasters on earth

2.63 0.98 2.72 1.03 6.9** -0.07A

Unsolved mysteries in outer space 2.57 1.09 2.52 1.06 1.9ns 0.04A

Why the stars twinkle and the sky is blue 2.52 1.00 2.14 0.95 132.2*** 0.32B

How to find my way and navigate by the stars 2.38 1.01 2.31 0.96 5.4* 0.06A

The first landing on the moon and the history of 
space exploration

2.23 0.99 2.41 1.00 26.5*** -0.15A

Rockets, satellites and space travel 2.19 0.99 2.62 1.01 168.9*** -0.35B

The use of satellites for communication and 
other purposes

1.85 0.85 2.40 0.97 325.7*** -0.51C

1) ns p > 0.05, * p < 0.05, ** p < 0.01, *** p < 0.001
2) A no effect (d < 0.2), B small effect (0.2 ≤ d < 0.5), C moderate effect (0.5 ≤ d < 0.8), D large 
effect (d ≥ 0.8)

Girl Boy t d
Mg S.Dg Mb S.Db

1) 2)

Inventions and discoveries that have 
changed the world

2.48 0.95 2.64 0.97 24.8*** -0.14A

How mobile phones can send and receive 
messages

2.40 0.93 2.67 0.95 73.4*** -0.24B

How computers work 2.21 0.94 2.87 0.98 412.0*** -0.57C

How cassette tapes, CDs and DVDs store 
and play sound and music

2.15 0.92 2.69 0.98 281.8*** -0.47B

How things like radios and televisions work 2.13 0.89 2.70 0.94 337.5*** -0.51C

How electricity has affected the 
development of our society

1.95 0.83 2.41 0.90 251.2*** -0.44B

The use of lasers for technical purposes 
(CD-players, bar-code readers, etc.)

1.90 0.87 2.72 0.97 705.4*** -0.74C

How to use and repair everyday electrical 
and mechanical equipment

1.79 0.81 2.46 0.96 508.6*** -0.63C

How petrol and diesel engines work 1.56 0.82 2.62 1.05 1128*** -0.96D

1) ns p > 0.05, * p < 0.05, ** p < 0.01, *** p < 0.001
2) A no effect (d < 0.2), B small effect (0.2 ≤ d < 0.5), C moderate effect (0.5 ≤ d < 0.8), D large 
effect (d ≥ 0.8)

Cohen’s d indicated moderate effect size for following themes: dreams, soul, and horoscopes (Mg 
> Mb) as well as use of satellites, function of TV and radio, atom bomb, and nuclear power plant 
(Mb > Mg).

Jari Lavonen et al.

Table 2. Pupils’ interest in an astronomical context (M = 2.49, Mg = 2.46, Mb = 2.52,  α = 0.89).

Table 3. Pupils’ interest in a STS context (M = 2.33, Mg = 2.06, Mb = 2.64,  α= 0.88).
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Discussion
Interest has many implications for studying and learning. It drives the pupil in a close relationship 
with the content or subject matter and studying leads to deep learning, which in turn allows trans-
fer; a pupil is able to apply the achieved skills and knowledge in new situations. Although, research 
into pupils’ attitude and interest in physics (science) originates from the 1960s and 1970s, basic 
questions are still open: how to make pupils’ attitude towards physics more favourable and how to 
increase their interest in physics? (Bennett, 2003). 

According to our literature review, a teacher can partly regulate the catch component of situatio-
nal interest (interestingness) and pupils can also be encouraged to self-regulate interest (Krapp, 
2002; Sansone, Wiebe & Morgan, 1999; Schraw, Flowerday & Lehman, 2001). When the teacher 
succeeds to catch or trigger the situational interest of his or her pupils the critical phase is how to 
hold it long enough so that it leads to a intrinsic motivation to study physics. According to previ-
ous studies, essential to the shift from catching to holding a pupil’s situational interest are learning 
conditions that make the content of learning meaningful and personally relevant to pupils. In this 
phase pupil’s affective response to teaching or learning material is also relevant. Through interna-
lization and identification situational interest can develop to persistent topic interest. Teachers can 
promote the change of situational interest to personal interest by choosing of content, context and 
teaching methods (Schraw, Flowerday & Lehman, 2001). Therefore, it is important for a teacher 
to know what content and contexts interest pupils.

Boys’ and girls’ interest in contents and contexts
Means of all items that belong to school physics context for both girls and boys were under the 
middle of the scale (2.5). Girls’ means were typically lower than boys (except the items dealing 
with colours). These findings are in accordance with Hoffmann’s (2002) results of her German sur-
vey where she emphasises that in grade 10, only 20% of girls and 60% of boys are interested about 
the topics discussed in physics lessons. On the other hand, the boys’ and girls’ group means sug-

Girl Boy t d
Mg S.Dg Mb S.Db

1) 2)

How the sunset colours the sky 2.49 0.97 2.02 0.92 217.8*** 0.40B

Why we can see rainbows 2.33 0.94 2.05 0.91 83.7*** 0.25B

How energy can be saved or used in a more 
effective way

2.31 0.95 2.47 0.99 24.8*** -0.14A

New sources of energy from the sun, wind, 
tides, waves, etc

2.29 0.95 2.37 0.97 6.1* -0.07A

How the atom bomb functions 2.13 1.03 2.95 1.02 576.5*** -0.65C

How different musical instruments produce 
different sounds

2.10 0.95 2.08 0.98 0.4ns 0.02A

Light around us that we cannot see (IR, UV) 1.93 0.85 2.25 0.94 113.0*** -0.30B

Electricity, how it is produced and used in 
the home

1.86 0.80 2.35 0.92 286.6*** -0.48B

Optical instruments and how they work 
(telescope, camera, microscope, etc.)

1.74 0.81 2.22 0.93 276.6*** -0.46B

How a nuclear power plant functions 1.65 0.82 2.46 1.03 681.0*** -0.74C

1) ns p > 0.05, * p < 0.05, ** p < 0.01, *** p < 0.001
2) A no effect (d < 0.2), B small effect (0.2 ≤ d < 0.5), C moderate effect (0.5 ≤ d < 0.8), D large 
effect (d ≥ 0.8)

Pupil Interest in Physics

Table 4. Pupils’ interest in a school physics context (M = 2.20, Mg = 2.03, Mb  = 2.32, α = 
0.81). 
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gest that they are interested in the explanation of natural phenomena, like the twinkling of stars, 
why the sky is blue, and the changing colours of the sky during sunset. Physics in an astronomical 
context and astronomy in general seems to carry no gender difference: no differences of moderate 
or large size were observed between girls and boys in Table 2.

The boys’ group means on Tables 3 and 4, indicate an interest towards the understanding and use 
of electrical and mechanical equipment, such as satellites, petrol and diesel engines, laser, radio, 
television, and computers. On the other hand, the less interesting things for girls in all tables were 
connected in some way to artefacts and technological processes: The use of satellites for com-
munication and other purposes; How petrol and diesel engines work; and How a nuclear power 
plant functions. This is also similar to Hoffmann’s (2002) results. She pointed out that in the STS 
context the ratio between boys and girls was at the same level. 

Girls were more interested than boys in phenomena not easily or not at all explained by school 
physics (moderate effect between girls and boys as shown in Table 1). It is clear that pupils’ inte-
rests in fantasy context belong to the feeling or affective related valences of interest and are asso-
ciated with a topic for instance, feelings of enjoyment and involvement (Schiefele, 1991, 1999).

Based on Tables 2–4 the most interesting things (especially for girls) in all contexts were connected 
in some way to being a human being: How it feels to be weightless in space; [Human] inventions 
and discoveries that have changed the world; and Why we can see rainbows. The results are in 
accordance with the findings of Uitto, Juuti, Lavonen, and Meisalo (2005) from the same ROSE 
FIN data that more than boys, girls were interested in the contents and context of human biology 
and health education. 

The results presented in Tables 2–4 do not corroborate the hypothesis that STS, Applications-led 
or science for all approaches were felt interesting by pupils. Pupils were not so interested in under-
standing about skills where they might need to think and act scientifically as a member of the lo-
cal, national and global communities (How electricity has affected the development of our society; 
Electricity, how it is produced and used in the home). This kind of socially oriented context seems 
not as interesting as context connected to being a human being. However, from the same ROSE 
FIN data Uitto, Juuti, Lavonen, and Meisalo (2004) found that girls attitudes to nature values and 
environmental responsibility were stronger than those of boys, which may indicate that in the so-
cietal or STS context, girls could be interested in physics education in the context of environment 
or sustainable development such as the production of renewable energy sources. Therefore, it is 
no wonder that technology is no longer so important in STS approach, originally emphasising 
links between science, technology and society by means of emphasising from the point of view of 
technology for example the following: a technological artefact, process or expertise; the interac-
tions between technology and society (Aikenhead, 1994, pp. 52-53). An interesting example in the 
direction of human being context and society and life sciences orientation can be found in a new 
textbook “AS Science for Public Understanding” (Hunt & Millar, 2000).

Challenges for curriculum and textbook development
Our research findings indicate at least four challenges for curriculum and textbook development.
Typically it has been assumed that the context where science is discussed in situations of everyday 
life is interesting for pupils. Our survey indicates that phenomena that do not belong to everyday 
life are more interesting. Is it possible to discuss about physics also in fantasy context? According 
to Malone and Lepper (1987) fantasy contexts can be intrinsic/endogenous and extrinsic/exo-
genous to the content to be learned. In endogenous fantasy, the content to be learned is embed-
ded in the fantasy context, e.g., the skill to be learned and the fantasy are related to each other. 
In exogenous fantasy, the relationship between the content of the study and the fantasy is purely 

Jari Lavonen et al.



[81]2/05

arbitrary. For example, it might be possible that a physics teacher can explain what the origins of 
the horoscope are or how phenomena that are paranormal have been researched.

The second challenge is to clarify how astronomy content and physics in astronomy contexts can 
be increased in school physics. This is in parallel with findings of Osborne and Collins (2001). 
They indicated also that pupils would like to learn more about the solar system and the universe 
in physics. For example, it should be designed how physics can be taught in the astronomy context 
and how teaching of pure astronomy can be increased. There is a wide spectrum of topics that 
could be approached in this context from kinematics to electromagnetic radiation and nuclear 
fusion. Discussion on satellites, space research and especially space exploration seem to be very 
exciting topics for pupils. Moreover, astrobiological topics like extraterrestrial life, seem to be in-
teresting for pupils. This kind of plan needing more study time might be realistic in Finland, since 
there is one extra hour for lower secondary physics and chemistry in the new core curriculum for 
basic education (NBE, 2004) in comparison with the old one.

The third challenge is to increase human being context, health education and examples of life 
sciences to physics teaching. For example, ergonomics or anatomy and functioning of the human 
body might be possible areas. Especially, in the textbooks too often ideal “bodies” are moving, 
warming up or absorbing radiation. It is valuable if phenomena can be connected to real contexts 
pupils are interested about or what concerns directly themselves, e.g., human beings and especially 
pupils themselves in everyday life, sports or hobbies, animals like pets they have or plants they 
see in their surroundings. In biology contents, there are numerous fascinating phenomena that 
are directly influenced by some physical phenomena. These phenomena could be used as learning 
contexts in physics, such as the extreme conditions of specific life forms in the deep sea or high on 
the mountains and within ice or hot springs. Some physical conceptions can be used in the con-
text of various records of animals and plants (mass, weight, volume, acceleration, velocity, kinetic 
energy etc.) instead of machines or cars or various physical instruments. 

The fourth challenge is technology teaching. Boys like to know how technical applications work 
and other issues in STS context. This kind of technical knowledge does not interest most girls. On 
the other hand, considering youngsters’ future, technical applications play a core role in further 
studies in schools of technology (vocational schools, polytechnics or universities). Thus, it is im-
portant to find more versatile approaches to show technical application’s interestingness and 
importance for all pupils. Everyone uses technical applications; therefore, usability testing and 
user-centred design could be interesting study contexts. Further, it would be useful to make an 
intervention study on pupils’ motivation and learning physics in the context where technologi-
cal context is combined with human being context or astronomical context. A good example of 
integration of human context with technological context can be seen in a college level physics 
textbook written by Cutnell and Kenneth (2004).

In Finland, the beginning of the 21st century is an interesting time in the field of technology 
teaching. In the national framework curriculum of 2005, the goals and contents for technology 
teaching are described for the first time as a cross-curricular theme “Technology and the Indivi-
dual” and it will be taught by being integrated in several subjects, such as Educational Handicraft 
(Handicraft or Craft for short), Physics, Chemistry, Biology and Home Economics. (NBE, 2004). 
The goal of the theme is to help the pupil both to understand the individual’s relationship to 
technology, and to see the importance of technology in our daily lives. Therefore, there is great 
potential to change the shape of technology teaching in schools. Based on our survey both gen-
ders are quite interested, for example, to know how energy can be saved or used in more effective 
ways, or to know how inventions and discoveries have changed the world. These themes can be 
discussed for example through core contents of technology, mentioned in the curriculum: “the 
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technology and society of the future”, “technology-related issues of ethics, morality, well-being, 
and equality” and “the development of technology and the factors affecting that development in 
different cultures, in various spheres of life, in different eras”. Further, pupils are competent to act 
in everyday life. Perhaps, pupils do not see what interesting everyday situations could offer. Pupils 
are interested in fantasy context. The reason could be that then pupils feel more competent to 
regulate their own life.

Challenges for teacher education
Challenges discussed in the previous chapter should also be discussed in teacher education. In 
Finnish teacher education, especially, the goal is to reach the “teacher as researcher and autono-
mous developer of her work” ideal. It means that the outcomes of this study summarized above 
should be made available to teachers. Even other recent research supporting our conclusions can 
be found and included in the course materials for teachers. For instance, Hannula (2005) in her 
doctoral dissertation clarifies conditions for astronomy teaching in Finland. According to her 
thesis, the lower secondary school teachers’ attitudes have been positive to astronomy teaching. 
However, the teachers have felt uncertainty about their competence and they have worried about 
lack of learning materials and the equipment available to them. There are great challenges for in-
service and pre-service education of physics teachers as well as for development of curricula and 
learning materials.

Generalisations and further challenges
Based on the findings of the present study, it is worthwhile being aware of the fact that boys and 
girls as groups have different interests in specific contents and contexts. From the viewpoint of 
physics teaching and learning it is important to know how to hold part of situational interest 
long enough to lead to a motivation to study and the activities of studying. We summarised in the 
introduction that interest is related to affective response, affect is related to persistence in study-
ing, and studying is related to learning (Ainley, Hidi & Berndorff, 2002). Preliminary results of 
the ROSE FIN survey indicate that Finnish results may be general to the countries having the 
human development index at the same level as Finland does. We suggest developers of curricula 
and textbook authors, who have a lot of freedom in choosing different approaches and especially 
contexts, for certain topics to take the result seriously and implement certain contents and con-
texts. In practice classroom situations and learning materials can form the link between interest 
and learning. Selected approaches and learning materials should show that science is useful both 
in everyday life and in further studies and occupations. 

It is important to understand that the findings of the survey are not absolute; they reflect present-
day general trends among young people’s perceptions and experiences. Results reflect the objects 
of interest of Finnish boys and girls and the world they experience in relation to science as mea-
sured with the ROSE FIN questionnaire. However, the situation in developing countries seems to 
be different, there modern technologies seem to have much relevance as possible solvers of local 
problems as indicated by the international ROSE INT survey (Schreiner & Sjøberg, 2004).

Results of this research do not explain how situational interest develops into a long-standing per-
sonal interest (see e.g., Alexander & Jetton, 1996; Krapp, 2002). It seems self-evident that teachers 
must first think how they can “catch” and “hold” situational interest during their physics lessons. 
One interesting new approach to physics education could be developed by combining technologi-
cal and human or astronomical contexts.

Quantitative measurements have been criticised in general, and when based on surveys, it is dif-
ficult to understand in detail the structure of pupils interests (Osborne, Simon, & Collins, 2003). 
On the other hand, surveys like this research yield information about the significance of studied 
phenomena. In the present research, the survey gave information about pupils’ interest in 
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different contents and contexts and helped to evaluate how significant the differences are between 
boys’ and girls’ interests. There is clearly a need to explore in much more detail the effect on 
pupils following particular types of science courses and using particular types of learning materials. 
Therefore, we are planning intervention studies with the aim of clarifying how the choice of con-
text has an influence on (catch) pupils situational interest in physics and how this interest can be 
held. More detailed evaluation of the effects of specific components of context-based approaches 
and learning materials are needed. In these further studies one interesting possibility is to follow 
suggestions of Schraw and Lehman (2001): Teachers should 1) offer meaningful choices to pupils, 
2) use well-organised texts, 3) select texts that are vivid, 4) use texts that pupils know about, 5) 
encourage pupils to be active learners, and 6) provide relevance cues for pupils. 
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