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Abstract

This paper presents Norwegian early childhood teachers’ own evaluations of their practices and
interests, and of their kindergarten’s focus, related to daily activities with children. The purpose of
this study was to examine the focus and priority given to activities related to science, technology,
environmental issues and sustainability, in comparison to other subjects. Ninety-three randomly
selected early childhood teachers completed semi-structured questionnaires. The results show that
most of them are personally interested in science-related subjects. They state that their activities with
the children mainly consist of nature- and outdoor-related subjects, followed by social competences,
language stimulation and physical education. Activities related to chemistry, geology, physics, tech-
nology, gardening and sustainability are infrequent.

Science-related activities are a natural part of many interdisciplinary themes. Appropriate science
competence among early childhood teachers is necessary to increase children’s opportunities to gain
specific science-related experiences.

INTRODUCTION
While science was hardly mentioned in the Norwegian government’s white paper for an early start
to a lifelong learning process in 2006 (Ministry of Education and Research, 2006), the Norwegian
government’s new strategy for the promotion of science and mathematics education (‘Realfagssatsin-
gen’) 2015-19 (Ministry of Education and Research, 2014, 2015, cf. 2010; Rambell, 2015) do include
the kindergarten.

The recruitment to science-related courses is an international challenge (Bowman, 1999; European
Commission, 2004; Ministry of Education and Research, 2010, 2013). Even though an improvement
is visible, the pupils’ still relatively weak achievements in science subjects underline the need to re-
flect further on early science education in Norway (Grenmo, Onstad, Nilsen, Hole, Aslaksen & Borge,
2012; Kjeernsli & Olsen, 2013).
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Engaging young children through stimulating and cognitively facilitating activities will enhance their
development. Multiple research studies have shown a connection between early explorations and ex-
periences with science and nature, and the development of interest, motivation, and skills in science,
literacy and numeracy, later in school and in adult life (French, 2004; Hope, Schachter & Wasik,
2013; Johnston, 2005; Sylva et al., 2007). They underline sociocultural learning theories, describing
children’s learning through activities, experiences and situations, and through interaction with their
physical environment (Lave & Wenger, 1991; Rogoff, 2003; Siljo, 2001; Vejleskov, 1999; Vygotsky,
1986).

So far, we have no overview of the science-related practices and competences of early childhood teac-
hers in Norway (Ministry of Education and Research, 2013, 2014). This study will help to create such
an overview, and contribute to the relatively few studies on the reflections of kindergarten staff on
their own theory and practice (Alvestad & Lagvberg, 2005; Fayez, Sabah & Oliemat, 2011; Arlemalm-
Hagsér & Sandberg, 2011).

The aim of this study was to survey the practices in the everyday life of Norwegian kindergartens,
related to activities with children and their subject-related focuses. For this purpose, 93 randomly
selected early childhood teachers were asked to answer a semi-structured questionnaire. The answers
they gave to both open and closed questions, provided comprehensive data material with a potential
for analysis from various perspectives. This paper presents only those questions and results that con-
cern the early childhood teachers’ own interests, and the focus and priority given to activities related
to science, technology, environmental issues and sustainability, as realized by the early childhood
teachers themselves.

THEORETICAL AND CONTEXTUAL FRAMEWORK

Learning in kindergartens is associated with groups of many children and few adults involved in eve-
ryday and subject-related activities. The learning processes in such communities are conceptualized
in sociocultural learning theories (Lave & Wenger, 1991; Rogoff, 2003; Vygotsky, 1986). These theo-
ries explain that practical activities and social contexts are essential to promote learning processes in
young children.

Although controversy surrounds the way learning should be supported in kindergartens (Berge, 2012;
Eshach & Fried, 2005; Johansson & Samuelssen, 2009; Thoresen, 2009), the kindergarten’s role as
an area for lifelong learning is increasingly being emphasized (French, 2004; Ministry of Education
and Research, 2009, 2011; Rogoff, 2003; Ostrem, 2007).

The Norwegian Framework Plan for the content and tasks of a kindergarten (Ministry of Educa-
tion and Research, 2011) describes various subject areas. The subject area “nature, environment and
technology” is in focus of this study. It includes the science, technology, environmental issues and
sustainability. The Framework Plan requires early childhood teachers to provide favourable condi-
tions for the growth of children’s interest in these subjects. The new government’s strategy for science
education 2015-19 (Ministry of Education and Research, 2015, cf. 2013) highlights the importance
of competences and further work on this subject area in the kindergarten (cf. Rambgll, 2015). The
Framework Plan is just a starting point for local planning and implementation, and allow for indi-
vidual interpretations by the staff in the various kindergartens (cf. Alvestad, 2004). Individual early
childhood teachers have a key role in defining the object of learning and choosing how to work on it
with the children (Alvestad & Laovberg, 2005; Lerkkanen et al. 2012; Thulin, 2006). Their choices and
priorities determine the activities actually performed with the children, the quality of such activities
and the quality of science education in the kindergartens.
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Two main criteria are useful to investigate how far kindergartens provide young children with oppor-
tunities for exploration in the science, technology, environmental issues and sustainability: the qua-
lity, and the quantity (amount or frequency) of exposure to new knowledge (Kilgore & Pendleton,
1993). Science-related activities in kindergartens, have seldom been evaluated in terms of their frequ-
encies, but have mostly been investigated in terms of their quality (Hammer & Min He, 2014; Kallery,
2004; Ramboll, 2015; String & Aberg-Bengtsson, 2009; Sylva et al., 2006; Thulin, 2006; Zetterqvist
& Karrqvist, 2007). Fayez et al. (2011) examined Jordanian early childhood teachers’ perspectives on
science teaching and learning by the use of a mixed method approach including a questionnaire. The
quantitative part of their study showed that Jordanian early childhood teachers generally had positive
attitudes towards science independent of their education or experience. Nevertheless, they spent less
than 30 minutes per week on science teaching with the children. Kallery and Psillos (2001) examined
kindergarten teachers’ knowledge and understanding of science and investigated how these teachers
used this knowledge in practice. In a semi-structured questionnaire, the teachers were asked to ex-
plain natural concepts and phenomena chosen from the curriculum and from children’s questions.
The findings of this study show that teachers’ content knowledge in science and their understanding
of the concepts and phenomena they introduce to young children was rather limited. Tu (2006) map-
ped the availability of science materials and equipment, and their actual use by 20 early childhood
teachers during activities with the children. He found only 4.5% of the observed time of teacher-led
activities as directly related to science learning. Hope et al. (2013) explain the use of scientific metho-
dology together with children, and its support to children’s language, literacy, numeracy and science
development. Between 2008 and 2012, Sundberg and Ottander (2014) followed 65 students enrol-
led in early childhood teacher education in Sweden, and asked them to describe their competence in
and attitudes towards science and science teaching, at five subsequent stages of their study program.
Among the answers to semi-structured questionnaires, Sundberg and Ottander (2014) could not find
any plans for purposefully designed activities with children that would focus on learning about nature
or developing scientific skills.

METHODOLOGY

Research questions and definitions

This is a quantitative study, a small survey, related on subjective evaluations of early childhood teach-
ers in a questionnaire. Even if case studies or observations may give more detailed and better compa-
rable results (Lerkkanen et al. 2012), self-evaluations were used in this study to achieve an overview
based on a considerable number of Norwegian early childhood teachers, about the most frequently
used subject areas for everyday activities with children.

The early childhood teachers were asked about the subject-relations of their own daily activities with
the children, of their kindergarten’s focuses, and of their own interests related to science, technology,
environmental issues and sustainability. This study will try to answer the following research ques-
tions:

What are the most frequently used subject areas for activities with children in the everyday life of
some Norwegian kindergartens, with a special regard on science, technology, environmental issues
and sustainability? Can we see any relations between these priorities and the early childhood teach-
er’s interests related to science? What can we learn from the study to strengthen the role of science,
technology, environmental issues and sustainability?

Jonassen & Rohrer-Murphy (1999, p. 64) define activities as “the human interactions with the ob-
Jective world and the conscious activities that are a part of those interactions”. The present study
is concerned with an activity’s focus, as the focus or object is what differentiates one activity from
another, and what determines the activity’s orientation and what constitutes the real motive for its
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realization (Thulin, 2006; Zacharos, Antonopoulos & Ravanis, 2013). The present study does not dif-
ferentiate between formal and informal learning activities or situations (cf. Berge, 2012), but is based
on the early childhood teacher’s subjective conception of her or his own activities with the children.

The early childhood teachers’ activities as referred to in this study, represent exposures to learning
opportunities for children in the kindergartens, and this study examines the usual everyday quantity
of them. The data of this study will hardly be suitable to evaluate aspects of the quality of the activities
with the children, apart from the recognition that quantity is also a criterion for quality (cf. Jonassen
& Rohrer-Murphy (1999, p. 69). In this way, the answers to the questionnaire are presumed to give an
estimation of the obtainability and frequency of such learning opportunities, based on the subjective
evaluations by the early childhood teachers.

There were no preset definitions of the terms activity, interest (n.d. 2011), or of the various subjects
in the questionnaire. According to Sjeberg (2009), there should not be a difference between the re-
searcher’s definition of a term and the definition for the same term among normal people, because
only then practice related communication is possible, including any challenges concerning differenc-
es in understanding. Terms like ‘physics’, ‘chemistry’, ‘geology’, and ‘sustainability’ appear without
definitions in many documents, relevant for early childhood teachers, for example Rambgll (2015),
and Ministry of Education and Research (2015). Misunderstandings and misinterpretations of such
terms may appear, and this may also have been a challenge for the informants of this study.

Method, data collection and process

The data were collected by the use of a semi-structured questionnaire with open and closed questions,
and presented by use of SPSS (Johannessen, 2009). A questionnaire is a common tool to investi-
gate obtainability and frequency, and it is suitable to investigate interests (Van Peer, Hakemulder &
Zyngier, 2012). The questionnaire was send by e-mail to 142 randomly selected kindergartens in Nor-
way — both regular kindergartens and nature kindergartens — after a personal request by telephone.
The addressees are members of the kindergarten stuff whose role is that of a pedagogical educator for
groups of children, called early childhood teachers in this study.

The questions

Initially, the early childhood teachers were asked for their gender, age and education. The question-
naire covers about 20 questions, but only eight of them were selected for this study. Question 1 was:
“What is the superior focus area of your kindergarten?” The answers to this open question were
categorized,and presented in Figure 1. Questions 2 was: “What do your kindergarten focus on, on an
average day?” The informants could choose among 13 alternatives for answering to this closed-ended
question (see Figure 2). These alternatives include all subject areas of the Framework Plan, but are
more detailed for the subject area ‘nature, environment and the technology’ (Ministry of Education
and Research, 2011). Question 3 and 4 asked for the subject-relation of daily activities and their fre-
quency, both indoors and outdoors (Figures 3 and 4). The alternatives for questions 3 and 4 concern
some of the themes stated in the Framework Plan under the subject area ‘nature, environment and
technology’ (animals, bird species, plant species, climate, sustainability, environment, biodiversity,
experiments, phenomena in the physical world, the technology, food and nutrition). They also con-
cern central themes (free play, physical education, drama, music, arts and handicraft, social compe-
tences, language/language stimulation) from other parts of the Framework plan (Ministry of Educa-
tion and Research, 2011).

Question 5 asked for the teachers’ personal interests (Figure 5). The alternatives to choose for this
closed-ended question are inspired by the questionnaire used in the ROSE (The Relevance of Science
Education) project (Sjoberg & Schreiner, 2006), a survey of interests for and attitudes towards sci-
ence, technology and environmental challenges among 15-year-olds in many countries. The ROSE

[124] NorDINA 12(2), 2016



questionnaire also has influenced the alternatives of the questions 2-4. Additional, the early child-
hood teachers were asked if they like to work with science-related activities with the children, if they
consider such activities as more demanding as others, and whether they would consider such activi-
ties as appropriate or even important for children, or not.

The response

Ninety-three early childhood teachers from 77 kindergartens returned a completed questionnaire.
This is 65.5%, which is a relatively good response rate (cf. Denscombe, 2007). From some few kin-
dergartens there were several early childhood teachers who sent a response. Lack of time and an
intense work situation were the most common reasons given for not responding to the questionnaire,
followed by illness and the comment that the questionnaire was too extensive. Two responses (from
two different kindergartens) were generally critical of the questionnaire. We may ask what kind of
answers we would have received from those who did not send a response. Yet, we may suggest that
most of those kindergartens with a certain priority for the science, environment and sustainability
would perhaps also give priority to a questionnaire with a focus on these subjects. However, the re-
sponse from the regular kindergartens was higher (67.6%) than the response from nature kindergar-
tens (42.3%). It was more difficult to contact the staff at nature kindergartens; telephone calls gave
the impression that they were rather busy outdoors with the children. Finally, 24 of the completed
questionnaires came from nature kindergartens, 68 from regular kindergartens, while one additional
kindergarten identified itself as both.

The responders

Among the 93 early childhood teachers who responded, all but 11 were women and their average
age was 36.5 years. 76% of them were qualified early childhood teachers, while 5% were qualified in
childcare and youth work. Other qualifications were child welfare officer (3%), other social and health
care workers (2%), Physical education teacher (one man), and undefined education (3%). Some of the
early childhood teachers had advanced qualifications in preschool education (6%), in other education
(5%) and in science and mathematics (one woman), while 3% were early childhood teacher students.
One-third of the responses were from early childhood teachers only working with children o-3 years,
while to-third were from those working with children aged 3-6 or 5-6 or with mixed age groups.

RESULTS AND DISCUSSION
The findings

The answers to five of the eight selected questions are presented in diagrams (Figures 1-5). About 90%
of the kindergartens studied, create a distinctive image for themselves by a superior focus area (Figure
1.). Figure 2 is showing the daily focusing of the kindergartens on science-related activities (nature
and outdoor activities, sustainability, technology, biology and environment, physics, and chemistry),
in comparison to some other central themes in early childhood education. The check marks for focus-
ing on the different themes are categorized into a “strong/moderate”, or “weak/no” focus (Figure 2).
Figures 3 and 4 show the early childhood teachers’ daily choices of activities, reflected by their ticks
to various alternative themes, while respectively being indoors or outdoors with the children. The use
of the various kinds of activities categorizes into “often, always”, “sometimes” and “rarely”. Figure 5
presents the early childhood teachers’ own interests and preferences. All but one of the early child-
hood teachers agreed that it is important to encourage various science-related interests among young
children. The great majority of them (all but five, three indifferent) answered that they like to work
with activities related to natural sciences, and nearly all (except 6, three indifferent) answered that
they were interested in the sciences.
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Figure 1. What is the superior focus area of the kindergarten? (frequency counts out of 93, N=93).
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The most frequently used subject areas for activities with children in the kindergarten’s
everyday life, with a special regard on science, technology, environmental issues and

sustainability

Most of the kindergartens studied, had a superior focus area for their institution, and most often,
this was ‘nature and outdoor activities’ (Figure 1). This focus was only slightly overrepresented in
the nature kindergartens (6 of 16 in total). This finding underlines the Norwegian outdoor tradition
(Aasen et al., 20009; Fjgrtoft, 2001; Hammer & Min He, 2014; Nilsen, 2008), and maybe a Norwegian
self-image of being in close relationship with nature (Raabs, 2010). Discussions on nature as an area
for experiences and learning have often focused on the importance of being in nature and of the direct
contact by sensing of natural phenomena and elements. Yet, there is only little knowledge about how
Norwegian kindergartens actually use the nature and outdoors, and about any subject-relations of
the activities (Hallas & Karlsen 2015). Three-quarters of the early childhood teachers asked in this
study, have ticked for often choosing activities outdoors related to ‘Learning in the woods’. About half
of them have ticked for often choosing the subjects biology, plant species, and bird species (Figure 4).
In preschool context, Sundberg and Ottander (2014) found science often equated with nature experi-
ences (cf. Rambgll 2015).
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Free play is the activity marked as most frequently chosen by nearly all (about 95%) of the early child-
hood teachers in this study, both indoors and outdoors (Figures 3 and 4). Physical education was in
second place of popularity outdoors, and the checkmarks reflect that it was chosen often indoors, too
(67%). Social competences and language/communication scored also high.

According to the check marks, activities with mathematics were chosen often on an average day by
more than half of the early childhood teachers of this study, both for indoors (79.5%) and outdoors
(53%, Figures 4 and 5). Yet, only one of the kindergartens of this study had ‘Number, space and form/
mathematics’ as its superior focus area (Figure 1). Activities related to IT were, either often or some-
times chosen daily by about two-thirds of the early childhood teachers, both indoors and outdoors
(Figures 4 and 5).

Sciences experiments (biology, physics, and chemistry), were hardly chosen as the kindergarten’s
superior focus area (Figure 1). Figure 2 shows that physics and chemistry had the lowest “strong/
moderate focus” frequencies for the kindergarten’s focusing on an average day (16%, and 13%, re-
spectively). As some informants came from the same kindergartens, the Figure 2 does not reveal the
striking finding that only four of the 77 kindergartens studied had a strong daily focus on activities
related to physics, and only two had any focus on activities related to chemistry. Only three kinderg-
artens had a strong focus on activities related to technology, even if the rate is about 30 % when sum-
ming up strong and moderate focuses (Figure 2). Technology was also chosen rather seldom for indo-
ors (“often” 16%) and outdoors activities (“often” 24%), as reflected by the early childhood teachers
check marks (Figure 3 and 4). Activities involving chemistry and geology were chosen most seldom,
both indoors and outdoors, with an average score of 5% for “often”. The same also applies to nearly all
physics-related activities (physics, outer space, magnetism, electricity/electronics, exploring light),
even if they show slightly higher average scores for outdoor activities (Figures 3 and 4). The reason
for a rather high frequency of activities with exploring sounds (average score for ‘often’: 22%), may be
arelation to music activities. Music activities were chosen rather often according to the ticks (indoors
by 76.5% and outdoors by 18.5% of the informants), and so were activities related to other traditional
subjects like art and handicraft. They were “often” chosen indoors by 87% of the early childhood teac-
hers, and outdoors by 25% of them (Figure 3 and 4).

Relations between the early childhood teacher’s priorities and their interests related to

science

Biology, environment, climate, plant and bird species were among the most popular personal inter-
ests of the early childhood teachers (Figure 5). Yet, according to the check marks, only a third of the
early childhood teachers have often chosen the environment as a focus for outdoor activities (Figure
4). Climate, ‘body and health’, and ‘food and nutrition’ were chosen rather frequently for activities,
possibly because these subjects are related to basic knowledge for small children, about the weather,
their own bodies, and meals (Figures 3 and 4). ‘Body and health’ was, together with animals, on top of
the early childhood teacher’s own interests and preferences, ranked as “(very) interesting” by 94.5%
and 90.5%, respectively. One-third of the early childhood teachers have rated chemistry as (very) in-
teresting, but only a few actually did chemistry activities with the children. It is also striking that geo-
logy was marked as seldom chosen for daily activities in the kindergarten (Figures 3 and 4), although
this subject was of fair interest among the early childhood teachers (“(very) interesting”: 34.5%, “so-
metimes”: 44%, Figure 5). This is difficult to understand, as geology is a subject, which can easily be
included in outdoor activities. Similarly, many of the early childhood teachers checked for being so-
metimes or (very) interested in physics (82%), outer space (87%), exploring sounds (87%), exploring
light (74%), and technology (86%). But the use of these subjects in activities was rather rare.

On the other hand, activities related to IT were, according to the check marks, rather often chosen
daily by about two-thirds of the early childhood teachers, even if only a quarter of the early childhood
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teachers were (very) interested in IT themselves (Figure 5). Subjects with somewhat higher frequen-
cies for activities, but somewhat lower interest among the early childhood teachers were electricity/
electronics and magnetism. Although many of the early childhood teachers had an interest for it, there
were only medium frequencies for activities with the children related to ‘how things work in everyday
life’ (indoors: “often” 51.5%; outdoors: “often” 39%, Figure 5).

It is interesting that the only early childhood teacher of this study with qualifications in science and
mathematics do actually show her priority to activities related to science and mathematics.

What can we learn from the study to strengthen the role of science, technology, environ-
mental issues and sustainability?

Chemistry, geology, physics and technology were seldom in focus on an average day

We may ask why chemistry, geology, physics and technology were seldom in focus on an average
kindergarten day, and we may ask if this may be too seldom for to fulfill the requirements of the
Framework Plan (Ministry of Education and Research, 2011). An exception in the present study was
the only kindergarten with ‘nature, environment and technology’ as its superior focus area. It focused
strongly on activities related to nature and the environment, physics, chemistry and technology.

The results of the present study show similarities with a study from the USA, which revealed that early
childhood teachers were mostly (about 87% of the time) engaged in activities unrelated to science (Tu,
2006). Chemistry and physics were also the subjects with the lowest scores for Norwegian pupils in
the TIMMS (Trends in international Mathematics and Science Study) tests in 2011 (Grgnmo et al.,
2012).

The early childhood teachers had interest in science and liked to work with it

Poor science teaching in preschool has previous been related to preschool teachers’ negative attitude
towards science, in combination with lack of competence and confidence (Garbett 2003; Spector-Le-
vy, Kesner Baruch & Mevarech, 2011; Sundberg & Ottander, 2014). Negative attitudes towards science
seem to occur in other groups of society, for example documented in the ROSE project (Sjoberg &
Schreiner, 2006). However, nearly all of the early childhood teachers in this study had some interest
in science, and they seemed to be rather confident about science related activities with the children:
Only 7 of the 93 early childhood teachers checked not liking to work with the sciences in their group
of children (3 were indifferent). Most of them (75%) stated that working with science activities is
as easy as working with other kinds of activities in the kindergarten. Maybe these results are influ-
enced by the increasing access to literature, guidelines and sources of inspiration and help (Christ,
Espedal & Daatland, 2011; Hammond, 2007; Jorde, 2013; Ormestad & @grim, 1992; Wedge, 2005;
@grim & Andersen, 2005), in addition to the government’s promotion of science in 2010 (Ministry of
Education and Research 2010). However, these results make it even more difficult to interpret why
sciences-related activities are that underrepresented. Possibly the choice of activities relates to the
need of special equipment and preparation (cf. Tu, 2006). Sackes (2014) found that the availability of
science-related instructional materials in the kindergartens is crucial.

There were interests for sustainability and gardening but only few related activities

The planned new Framework Plan (Eriksen @degaard et al., 2014) will set a strong focus on sustai-
nability, defined in the Brundtland report (WCED, 1987), that has been internationally in focus for
education (UNESCO 2005, 2012). Only three of the kindergartens of this study, two of which were
nature kindergartens, had ‘environment and sustainability’ as their special focus area. Sustainability
was not often chosen for activities, neither indoors (21,5%, Figure 3) nor outdoors (by 29%, Figure
4), although about 64% of the early childhood teachers were (very) interested in the environment
and in sustainability. The preface of the ongoing governmental strategy underlines it’s approach to
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sustainability and it’s interdisciplinary perspectives (Ministry of Education and Research, 2015: 6).
Sustainability is a genuine focus for interdisciplinary activities with small children that can involve
nearly every subject of the curriculum (Sageidet, 2015; Davis & Elliott, 2014; Siraj-Blatchford, Kim-
berly & Pramling Samuelsen, 2010; UNESCO, 2005, 2012). An example of a science-related and in-
terdisciplinary theme would be gardening (Sageidet, 2015; Siraj-Blatchford et al., 2010, p. 14; Watts,
2011). Gardening was not often chosen in this study, although a majority of the asked early childhood
teachers (about 60%) have an interest in it, and most kindergartens in Norway definitely have enough
space for gardening.

Competence seemed to be important for the choice of activities with the children

The priorities of the only early childhood teacher of this study with qualifications in science and mat-
hematics underline that competence seems to be an important factor for the choice of activities with
the children. The early childhood teachers’ interests (Figure 5) and their readiness to work with scien-
ce is obviously a considerable potential to focus on. According to @strem et al. (2009), early child-
hood teachers do want to update themselves in various subjects. Early childhood teachers should get
the opportunity to develop their own interests and competences in terms of adaptation to use in the
kindergarten, and such efforts should get acknowledgment. In this way, both the quantity and quality
of the learning activities would be enhanced (cf. Kallery & Psillos, 2001, Sackes, 2014; Sageidet, 2012,
2015), and the early childhood teachers’ function as “role models” would be strengthened.

Such an opportunity supplies the ongoing government s focus on science and mathematics education
2015-19 (Ministry of Education and Research, 2015). As there is limited knowledge about the actual
needs of kindergartens and their stuff regarding useful science courses, the strategy’s established
‘science municipalities’ and their kindergarten staff are encouraged to explain their needs and to ask
for custom-made measures. However, such a self-evaluation may be a challenge for the participants,
in a similar way as self-evaluation may have been a challenge for the informants of this study. It
requires a good understanding about what science might look like in an everyday preschool context
(Sundberg & Ottander 2014; Tu 2006). Therefore, a continuous and open communication is neces-
sary for the conceptualization of learning, in addition to a generosity from the involved universities
and science centers.

According to six of the 23 personal comments added to the questionnaire of this study, the early
childhood teachers recognized that reading the questions made them more conscious of their own
influence on every day kindergarten practices related to science activities. In this way, the process of
filling in the questionnaire of this study, as well as the participation in the government’s promotion of
science and mathematics, may give the individual early childhood teacher an opportunity for reflec-
tion on and inspiration for her or his work with the children.

According to this study, early childhood teachers seem to regard highly activities, which include na-
tural or scientific phenomena, but they give less priority to more specific explorations of scientific
concepts with the children (cf. Sundberg & Ottander, 2014; Thulin, 2006). This means the loss of an
important potential to enhance conceptual understanding in science by means of practical inquiry
(Peterson & French, 2008; Sageidet, 2012; Sundberg & Ottander, 2014). Curricula and activities for
young children should be developmentally appropriate, but they also need to reflect legitimate areas
of knowledge that are of value to society (French, 2004; Hammer & Min He, 2014; Lave & Wenger,
1991; Rogoff, 2003; Saracho & Spodek, 2008). These relations seem to be realized with regard to the
rather frequent activities with mathematics and IT (Figures 3, 4).

It seemed to be crucial to set a focus
The superior focus areas of the kindergartens seem to be more important for the choice of activities
than both the personal preferences of the individual early childhood teachers and the Framework
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Plan (Ministry of Education and Research, 2011). According to @strem et al. (2009), the leaders of
the kindergartens play an important role in the priorities given to the various subjects, in addition to
internal culture or tradition, political signals, or requirements from the (local) authorities. The on-
going governmental strategy (Ministry of Education and Research 2015) considers these aspects. The
strategy underlines that there is a need for more precise definitions and descriptions of the science-
related content of the subject area ‘nature, environment and technology’ in the Framework Plan (Mi-
nistry of Education and Research, 2011), and this need should influence the planned new Framework
Plan (Eriksen @degaard et al. 2014), which is due in 2017.

IMPLICATIONS AND SUGGESTIONS

Developing inquiry based and science-related interdisciplinary activities

Nature and outdoor activities are prevailing activities in the kindergartens, while there is also an
awareness of the importance of social competences and language stimulation. Why not combine ‘so-
cial competences’ and ‘language and language stimulation’, the second and third most important fo-
cus areas of the kindergartens studied (Figure 1 and 2), with scientific experiments in nature and
outdoor settings? A stronger focus on interdisciplinary activities to combine the emphasis on both
social competences and language training with practical scientific experiences in nature and outdoor
settings can be realized in inquiry based approaches. Inquiry based learning is a method that has
been increasingly recommended both internationally and for the use in the kindergarten (European
Commission, 2004; Ministry of Education and Research, 2015; Rambgll, 2015; UNESCO 2012; Oster-
gaard, 2012). Inquiry based learning involve children in explorative and collaborating activities with
peers and adults, encouraging creativity, concentration on a common task, mutual consideration and
critical thinking, understanding of interrelationships, and thirst for knowledge (Sageidet, 2012; Friedl
& Koontz 2005; Wells 1999; @stergaard, 2012; cf. Hope et al. 2013; cf. Kind, 2003; Lave & Wenger,
1991; Rogoff, 2003; Vygotsky, 1986). Even though this kind of interdisciplinary work may be part of
the everyday situation in many kindergartens, it has a huge, and hardly explored potential (Fjortoft,
2001; Hallds & Karlsen, 2015; Kiikelhaus, 1995; Kvammen & Synnes, 2012). Sensitivity-enhancing
and enthusiastic communication with engaged adults also contributes to increase the vocabulary of
even very young children (Hope et al., 2013). Only one of the 77 kindergartens has “The youngest chil-
dren” as its superior focus area (Figure 1). The youngest children are an important part of the kinder-
gartens’ learning community (Jansen, 2013; cf. Fugelsnes, Rothle & Johansson, 2013). Even though
small children do not entirely understand the scientific idea behind experiments, they can gain benefit
from peripheral participation as ‘newcomers’ (Lave & Wenger, 1991). Such experiences are important
for the promotion of interest, skills, and attitudes (Johnston, 2005; cf. Rogoff, 2003), and for their
later understanding of scientific concepts, phenomena and ideas, as well as their mathematical devel-
opment (Eshrad & Fried, 2005; Havu-Nuutinen, 2005; Hope et al., 2013; Johnston, 2005, Saracho &
Spodek, 2008; Siry & Max, 2013; cf. Kjernsli & Olsen, 2013).

Both sustainability in general and gardening in particular could provide varied inquiry based activi-
ties for practical learning about nature and culture, and their mutual relationships (Sageidet, 2015;
Rogoff, 2003; Sundberg & Ottander, 2014). Such activities can help children “to qualify for life” (Hal-
14s & Karlsen, 2015, p. 15; cf. Ministry of Eduation and Research 2012b, p. 2).

More frequent activities related to chemistry, geology, physics and technology, with age adequate
deepening

The literature is clear about early mathematical experiences and their role for to overcome various
challenges later in school (Fosse, 2012; Hope et al., 2013; Kjarnsli & Olsen, 2013; Lerkkanen et al.,
2012; Magnussen, Meyers, Ruhm & Waldfogel, 2004; Ramey & Ramey, 2004). The role of early ex-
periences in sciences may appear more ambiguous (Rambell, 2015). According to Lave and Wenger
(1991) and Rogoff (2003), activities, learning events and repeated experiences in science-related
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themes will promote opportunities for learning both generally and within these themes. Science-
related activities may give the individual child motivation to learn more, a basis to ask questions, and
not least a positive relationship to science. The more frequent we observe, investigate and talk about
our observations, experiences and experiments, the more we need precise language and acquire an
eye for detail. Frequent observations and experiments support the child’s natural tendency to seek
categories and patterns (Johnstone, 2005).

The current Norwegian Framework Plan for early childhood teacher education, implemented in 2012
(Ministry of Education and Research, 2012a), is based on groupings of the traditional subjects. This
categorization may strengthen interdisciplinary work in kindergartens (BLU 2014, p. 84). Yet, it may
also diminish the flexibility of inquiry based interdisciplinary work with a variety of combinations
of subjects. It is important to maintain the possibility for appropriate focusing on and deepening in
specific subjects, in particular chemistry, physics, geology and technology (Ministry of Education and
Research, 2013; 2014).

CONCLUSION

This study may contribute to a still uncomplete overview of early childhood teacher’s everyday prio-
rities given to activities with the children related to science, technology, environmental issues and
sustainability. In spite of plenty of personal interest in science-related subjects, the early childhood
teachers of this study report that activities related to chemistry, geology, physics, technology, garde-
ning and sustainability are rather seldom in their kindergartens. Nature and outdoor activities are
most popular, followed by activities related to social competences, language stimulation and physical
education.

Both learning theories and research, as well as the government s focus on science and mathematics
education (2015-19), underline the importance of frequent opportunities for science-related activities
in the kindergarten.

This study shows that early childhood teachers have useful and partly science-related interests that
provide an extensive and broadly untapped potential for activities in the kindergarten. However,
science activities often need both special competences and considerable preparation and equipment;
this might suggest that the additional work by the early childhood teachers should be more readily
facilitated and better appreciated. Appropriate science competence among early childhood teachers
is necessary to increase children’s opportunities to gain specific science-related experiences.

Teacher training and courses for further education should give high regard to the understanding of
the science-related contents of the subject area “nature, environment and technology” in the Fram-
ework Plan, in addition to the use of interdisciplinary and inquiry based activities in the kindergarten.
The early childhood teacher’s personal interests represent a useful potential for building up and de-
veloping science-related competences.

Science-related activities are rather seldom in the kindergartens of this study. Itis important to pre-
vent a further decrease of activities related to science, technology, environmental issues and sustaina-
bility, and to allow children to gain regular experience of these important subjects.
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