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Abstract

This article explores experienced primary teachers views on teaching for ‘reading nature’. The concept
‘reading nature’ has to do with an ability to recognise organisms and relate them to material cycling
and energy flow in the specific habitat which is to be read. It has to do with the natural world that we
face outside and the tools we have are our experiences from previous learning situations both in and
out-of-doors. The teachers were asked to comment on the content of a CD-ROM with teaching sequen-
ces from a primary class studying a river ecosystem. Perceptions that teachers held were found to be
supportive but complex and varied regarding the possibilities and advantages of implementing this
type of teaching design in the everyday classroom. The paper finishes by identifying some implicati-
ons for teacher training to support fieldwork and ecological literacy in primary schools in the future.

INTRODUCTION

In recent years, there has been a growing concern about the substantial decrease in opportunities
for outdoor learning in schools (e.g. Dillon et al., 2006; Rickinson et al., 2004; Slingsby & Tilling,
2002) and the limited knowledge students have of our common animals and plants in the nearest
environment (e.g. Bebbington, 2005). In the national curriculum for compulsory school in all
Nordic countries there are explicit paragraphs saying that primary school students (up to year 5)
should be taught about common animals and plants and about their environmental demands. It
is also stressed that students should be taught about different ecosystems. However, in these cur-
ricula there are no explicit guidelines for how this instruction is supposed to be carried out and
naturally there is a great variation in how teachers meet these demands.

In a previous study of ‘reading nature’ we designed and evaluated a teaching sequence following a

class of primary school students and their developing ability to read nature (Magntorn & Helldén,
2005). The present paper is a follow up study where we discussed, with experienced practitioners,
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the teaching sequence in relation to its possibilities and limitations for implementation in every-
day school activities. We also discussed their views of the concept ‘reading nature’ in relation to
the national curriculum in biology education. The aim was to elicit critical aspects supporting or
hindering the implementation of such a teaching design in the everyday classroom. We believe it
is valuable to bring the science education research tradition closer to the world of school, where
teachers with a didactical interest and with a long teaching experience can contribute with impor-
tant aspects, helping to bridge the gap between research results and implementation to classroom
practice. Our aims are supported by a large review on research on outdoor learning (Rickinson
et al., 2004) where the authors are demanding more research in what they call “blank spots of
research” One of these blank spots is “teachers and outdoor educators’ conceptions of “the out-
door classroom” and the curricular aims and pedagogical strategies that they see as important for
effective teaching therein”(p 56).

Leach and Scott (2002) claimed that most studies so far have focused on students’ learning but
there has been little focus on the importance of the teachers’ role in science education and the
teachers’ view of learning. There are relatively few metacognitive studies on teachers view on the
design of instruction. In order to implement a successful teaching design in the everyday class-
room we believe it is of great importance to hear the voices of teachers with long experience.
Regarding studies on teaching design there are, however, critical voices heard about the validity
of such studies and several researchers have described the development of teaching sequences not
as educational research but rather as developmental studies (Lijnse, 2000; Anderson & Hogan,
1999). But this is changing and today there is a growing support for seeing the evaluated teaching
sequence as a research result (e.g. Meheut & Psillos, 2004). This research tradition is relatively
young but the trade of designing teaching sequences is of course long and what teachers have al-
ways done. Despite this experience the tradition of publishing and disseminating it in a fruitful way
is unfortunately not so well developed. Lijnse (2000) writes “The primary aim of science education
research is content-specific didactical knowledge, based on developing and justifying exemplary
science teaching practices”. We believe our research can contribute to this aim.

Reading nature

The ability to ‘read nature’ is central in this work. It is described by Magntorn and Helldén (2005),
but needs a brief explanation here as well. We see it as an important aspect of ecological literacy
which is ideally about developing a rich knowledge base and multifaceted beliefs and/or philosop-
hies about the environment which lead to ecological sustainability (Orr, 1992). Our phrase ‘read-
ing nature’ focuses on ecology and the outdoor context. It has to do with an ability to recognise
organisms and relate them to material cycling and energy flow in the specific habitat which is to
be read. It has to do with the natural world that we face outside and the tools we have are our
experiences from previous learning situations both in and out-of-doors. In this context it has to do
with students’ ability to give a relevant interpretation of the river as an ecosystem based on recog-
nition of common organisms and awareness of their autecology together with an understanding
of the relationships between functional groups and how abiotic factors, such as light and speed of
water, influence the whole ecosystem.

METHODS

The teaching was carried out in a grade 3-4 class (yrs 10-11) with 23 students. The school is a
state school (non-fee paying) in a middle class community in southern Sweden. It is important to
say that the instruction was conducted by a teacher from the local nature school (i.e. a field study
centre with experienced outdoor educators, who, free of charge, visit classes in the municipality)
together with the ordinary class teacher. The overall teaching sequence comprised 4 phases span-
ning 7 lessons of varied duration from 80 to 200 minutes (see figure 1).
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All the teaching activities were video recorded. Although it was necessary to limit the total du-
ration of the video clips to 40 minutes, so as to ensure reasonable total viewing time, strenuous
efforts were made to maintain the flow and the general essence of the lessons. Field work and
classroom activities with collaboration and task solving activities which dominated the instruction
also dominated the film. The idea was to give the viewer an idea of what was taught, how it was
taught and of the reaction from the students. Students writing and drawing activities were also part
of the film. The two teachers involved, were asked to validate the content of the video and both
where positive. The class teacher said: “It is representing the progression very well and it gives a
representative image of the activities and the learning situations- Yes, I think it shows the activities
in a good way”.

Each respondent was given a CD-ROM, consisting of the video together with a short background
note about reading nature as a concept and a questionnaire with the questions discussed in the
follow up interview. The interviews were semi-structured and followed guidelines from Kvale
(1997). Each interview lasted between 50 and 70 minutes. The interviews were conducted by
one of the researchers, the first author, and the analysis was done by both of the researchers.
For reasons of transparency and hopefully of interest for the reader, the film is now available on
mms://194.47.25.160/mna/vramsafilmen.wmv

Description of the respondents

There were altogether 13 respondents (1 male and 12 females, which mirror the distribution ac-
cording to sex among the primary teachers in the municipality). The selection of respondents was
made in cooperation with the local pedagogical centre in the municipality. The researchers asked
them to select experienced primary school teachers without specialisation in science, but with
interest and experience in outdoor education. Another criterion was that they should be reflective
and willing to critically discuss learning and teaching issues. The respondents had at least 15 years
of teaching experience and along with a majority of the primary school teachers in the municipa-
lity, they were familiar with the nature school and its methods and ideas. Six of them (R 1-6) were
teachers with a part time engagement supervising or giving educational support to other teachers
in the municipality. Their specialities were ICT, language or mathematics. The other seven teachers
in the group (R 7-13) were teaching primary classes all the theoretical school subjects without any
specialisation.

Space constraints make it necessary to present summaries of the respondent answers supple-
mented by the comments from three respondents in more detail. These three were chosen by the
researchers since they had different challenges in their everyday teaching situation. Respondent
1 (R1) had long experience of teaching in an urban school with a mix of students from different
social groups. The access to different ecosystems was limited and within walking distance it was
restricted to parks or other “domesticated nature”. Respondent 2 (R9) was teaching in a small
school in a residential district. The near surroundings of the school were varied with access to se-
veral different ecosystems, such as rivers, forests and the sea, within walking distance. Respondent
3 (R12) had long experience from teaching in a school within an area dominated by multi-storey
buildings and with a strong dominance of immigrants in the classes. Within walking distance they
had access to small groves, small streams and open grasslands. The municipality is dominated by
an open agricultural landscape with deciduous forests in the higher terrain.

The teaching sequence in outline

The teaching design had a bottom-up approach (i.e. starting with one organism and scaffolding an
ecosystems understanding around this single organism). The key organism; a freshwater shrimp
(Gammarus pulex) was introduced early. Its ecology was studied in some depth and its relations to
other populations were investigated. This was followed by more abstract reasoning e.g. presenting
models such as food pyramids or food chains, where the freshwater shrimp together with other
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organisms found were continuously referred to. Students’ prior ideas were often challenged by
the teacher or by peers when they worked in small groups solving different tasks both in the field
and in the classroom. In general there was a mix of outdoor and classroom activities during every
teaching event.

Phase 1: Autecology (i.e. the ecological relationships of a particular plant or animal species) of the
freshwater shrimp. The collection of the animal in the river was followed by an event of brainstor-
ming when students were asked to come up with questions about the shrimp. These questions
could be about its morphology or about functional or behavioural features which could be studied
by observation or experimentation. The relevant questions and the conclusions from all the obser-
vations were summarised by the teacher on the white board.

Phase 2: Taxonomy: (i.e. identification and grouping of animals) and autecology. The class collec-
ted different organisms in fast and in slow sections of the stream and studied their adaptations to
the environment. Herbivores and predators were determined according to their morphology and
behaviour. Life cycles were discussed and in small groups the students made sealed aquatic eco-
systems. The futures of these were discussed according to the roles of plants, animals and abiotic
factors such as light and air.

Phase 4: Systemic level
The relations between

the shrimp and the living -
and the non living world.
Cycling of matter and

flow of energy

I

Phase 3: Synecology J_J,m,
The relations between

the shrimp and other
populations.

I

Phase 2: Taxonomy

and autecology.
Several organisms and their

life cycles and adaptation to
the environment is studied

1 1

Phase 1: Intro

Focus on one organism r\
- The freshwater shrimp . 4
and its autecology

Figure 1. The teaching sequence from the freshwater shrimp to systems ecology and reading na-
ture. The text describe the four phases in the bottom-up perspective.
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Phase 3: Synecology (i.e. the ecological relationships of a community) was discussed and the stu-
dents were introduced to models of food webs and food pyramids based on the organisms obser-
ved in the river. A litterbag experiment was conducted where the children put freshwater shrimps
and water louse (Asellus aquaticus.) in small net-bags together with green and brown alder leaves.
The bag was then put into the river. After a week it was collected and studied in order to find out
if the animals preferred brown leaves and could be considered decomposers in the ecosystem.

Phase 4: Systemic view: (i.e. the relation between biotic and abiotic components and the flow of
energy and cycling of matter in the ecosystem). A systemic view of the ecosystem was discussed
and students were introduced to photosynthesis and energy flow in the ecosystem by discussing
plants ecosystem functions and by building a model of a food pyramid. Photosynthesis and respi-
ration was illustrated by LEGO pieces in an attempt to show that the same three types of atoms
were cycling in the ecosystem. The sealed ecosystems were opened and examined. The relation
between abiotic and biotic factors was discussed and investigated focussing on the importance of
fast water flow for aeration of the water and the importance of trees both for the main food source
and for the shadow keeping water temperature low and subsequently oxygen level higher. The im-
portance of a varied bottom substrate for a higher biodiversity was studied together with the direct
and indirect human impact on the river ecosystem.

REsSULTS

Two weeks before the interviews, the respondents received the CD-ROM together with a question-
naire. They were asked to fill in the questionnaire and prepare to discuss the questions. The three
questions are presented together with an overview of all teachers comments together with quotes
from the three selected respondents; R1, R9 and R12.

Question 1. The teaching sequence a)- what do you see as the most important factors influencing
students motivation to learn in this teaching design? Rank your answers.

b)- what possibilities and problems do you see in implementing this teaching design in the every-
day school situation?

Question 2. What is your view of the impact of the outdoor context for learning ecology?
Question 3. What is your view of ‘reading nature’ as a goal in science education?

1 a: The most important factors influencing students’ motivation to learn in the film?

The list of factors varied in length between the respondents and we have chosen to present only
the top-three factors from each respondents. As we see in the table 1 there were basically only

three factors mentioned by all the respondents: The role of the teacher, the authenticity of the
studied object and the structure of the teaching.

Table 1. Factors influencing students’ motivation to learn.

Factor Ranking 1 2 3
The teacher 8 3 2
The authenticity -“the real hands on experiences” 4 5 3
The structure of the teaching sequence 5 6
Other - - 2

Number of respondents 13 13 13
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The first factor mentioned by eight of the respondents was the role of the teacher. “He is a very
inspiring person and he triggers their curiosity”(R9) or “He is very involved and he takes an active
part in the activities supporting the kids, that is the main reason” (R12). The third respondent (R1)
combined the importance of the teacher with the importance of the teaching design.
”What is actually going on in the film? —well, it arouses such a curiosity and they can observe
and investigate. The teacher is most important because he asks questions and challenges them
and their ideas all the time which is highly important. And also that you kind of revise the
knowledge constantly by working in different contexts and in different ways with the same
thing which is good and in the end you come to realise the whole. The teacher is most impor-
tant but also the teaching design with the variation where you explore nature, read about it,
have games about it and do experiments. This structure is very important”(R1).

The main reason for regarding the teacher as most important had to do with his ability to inspire
and trigger students’ curiosity. Five respondents also mention the importance of him being a new
acquaintance for the students. This novelty effect is well documented in other studies but nor-
mally declines after a few lessons (e.g. Gay 1987). The second most important factor for student
motivation was the first hand experiences with nature. What R9 said was representative for most
of the nine respondents considering this to be of highest or second highest importance: “It is so
important to have the first hand experiences of reality- you have to go out and study the real thing-
that is important”. This aspect will be discussed further in question 3. A clear structure is another
argument where RO said: “the bottom-up design is a wise way of doing it. I haven’t tried this but I
can see that it works well”. The combination of enthusiasm and a well planned teaching sequence
offering opportunities for first hand experiences are the most important factors according to the
whole group.

1b: What possibilities and problems do you see in this design regarding its implementation to the
everyday school situation?

In question 1 b they all noticed that the whole class seemed highly motivated for doing most of the
different tasks they worked with, particularly in the early parts of the sequence, where the focus
was on the animals and their autecology. In the interviews the respondents brought up five main
aspects which could be viewed as either a support or an obstacle for this type of teaching.

Table 2. Different aspects supporting or hindering implementation of the teaching design in the
everyday school. The aspects are listed in order of importance for the respondents

Aspects

knowledge and confidence of the teachers

quality of the surrounding nature

attitudes and motivation of the students and the teachers
curriculum

logistics and economy

All respondents discussed the importance of content knowledge (biology) and of the confidence
and experience of field studies. Nine of them said that the most important for them was the confi-
dence with the methods of outdoor education rather than content knowledge. They said they had
enough confidence to try to follow such a teaching sequence. These respondents believed that lack
of experience is the most important hindrance for its implementation in primary schools.
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“It is an inspiring method, open, and you are forced to engage in children thinking. Here are
all possibilities but also obstacles because you never know where you will land. The teacher is
very important. It takes a lot of the pedagogical- knowledge, commitment, inspiration. Wit-
hout this it won’t work. It is easier to tell this by the white board but then they don’t learn
very much. There has been a strong development among us teachers. From being restricted to
the school book and teacher’s desk it has changed. I work very differently today. For example,
the lapwing, and how we now concentrate on one bird and look at it and draw it and find it
in its habitat. This gives you other knowledge-more knowledge but you have to be much more
alert. Knowledge is important but the key to it is to listen to the children and work with their
questions. The knowledge of the method is most important. I am not a nature expert but I feel
confident in doing these type of studies” (R9).

R12 agreed with R9 in the discussion about teacher knowledge but also stress the problems with
students’ lack of basic knowledge.

” It is more up to ambition than to knowledge. If you can be outdoors and you have the interest
you will get far. But the teachers don’t know how to do. That is the largest limitation. But today I
have only three Swedish students in the whole class. I mean what is an elk? Yes, they don’t know
anything about our nature and that is a large difference. They haven’t walked in nature with mum
and dad. But in a school with fewer immigrants it is easier today than before to take the kids out
if you want to” (R12).

All respondents argue for the importance of knowledge which gives the confidence to teach and
the majority stresses the procedural knowledge and teaching experience as most important. As
opposed to the respondents above, however, R1 together with three other respondents say that
content knowledge is the most important.
“It has to do with content knowledge more than pedagogical knowledge. My experience from
seeing many classes and their teachers is that this is the most common reason for not going
out”.

In general this selected group regards their level of knowledge as a possibility rather than an ob-

stacle for implementation in their school activities. One example of this is
“If you are not a nature person you cannot do this type of teaching without training in it. It
takes a lot of preparation, knowledge and commitment to make it work as it does in the film.
You put a lot of effort into a few studies like the one in the film but you cannot do this all the
time. You need clear goals and the most important is to give the children the opportunity to
find the little, little thing and study it in great detail. This is how they gain respect for nature.
You really touch them when you work like this. The limitation is probably that you really have
to be committed to it and it must show that this is important to learn (R1).

Despite their own confidence regarding fieldwork, seven respondents were concerned about the
general status in schools and particularly among the student teachers they met. This has implica-
tions for teacher training which will be discussed in the final section of this paper.

Quiality of the surrounding nature
The second most common factor brought up was the lack of “high quality nature”. The majority
believed that many of their colleagues found this to be an important reason for not going out. Ten
of the respondents said that they did not see this as a large problem for themselves. This is exem-
plified by the R9’s comment:
“In our municipality there are often good alternatives to the river ecosystem and with experi-
ence you can even study a school yard”.
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R1 said:
“It is not the quality of nature in the first place, but it has to do with planning. We used to go
out in a forest once a week but our students got bored in the ‘real’ nature because you, ee well
you cannot expect them to just enjoy a walk in nature. You need to plan better than we did.

This refers back to the confidence and knowledge that can overcome the lack of access to ‘real’
nature, but for many teachers it can be of vital importance preventing field work, according to the
respondents.

Attitudes

On the one hand it had to do with students attitudes where all the respondents commented on
the high motivation of this age group. As R9 said: “The main possibility is that students at this
age often find it interesting to do nature studies”. The general view was that older students were
less interested or at least it was harder to inspire them to do fieldwork, whereas younger students
than these had to learn to be outdoors before it was worth starting with ecological theory. R12
referred again to immigrant students: “Many young pupils today compared to before are afraid
of nature and this obstacle has to be overridden before teaching ecology can start, otherwise it is
not fruitful”.

Teachers’ attitude was another issue. R1 together with three other respondents said that without
knowledge and confidence it is very hard to motivate oneself as a teacher to do this kind of acti-
vity.
“And it will not be successful if you are not highly motivated yourself. Since you have all
the school subjects as a teacher you cannot expect all the teachers to love this part of their
job”(R1).

Curriculum

All of the respondents referred to the curriculum as a support and not an obstacle for this kind
of teaching. They referred to paragraphs such as “students shall be familiar with the common
plants and animals and their basic environmental demands”, or “students shall be aware of the
conditions for a good environment and understand basic ecological conditions for life”. They
also referred to more open goals in the curriculum stressing the general school work where the
students should meet different contexts for learning where they have to cooperate, to discuss, to
hypothesise, or to be curious.

Their view was that basically all teachers in their municipality met the curriculum demand and
taught about the common plants and animals in the nearest surroundings. Regarding the auteco-
logy the six respondents who worked as part time educational support believed that only a few
teachers discussed the ecology of these plants and animals.

Six of the respondents were concerned about the recent change in priorities with a much stronger
focus on the three core subjects Maths, Swedish and English. From compulsory school a pass in
these three subjects is a prerequisite for upper secondary school. “In the schools today there is a
priority on the three and that leaves the other less important. This can have a negative impact for
the attitude towards this type of teaching” (R9). In line with this R12 said: “We work very much
with the Swedish language now. This takes time from everything else”.

Logistics and economy

When the respondents discussed possibilities they often referred to the flexibility in the school day
in primary school. As an example RO said: “Another possibility is that time is not limited at these
ages and the schedule is not so structured. It is easy to find half days for these type of activities”.
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The respondents came up with examples of a practical kind and the major obstacle, mentioned
by seven respondents, was that the classes were large and normally there was only one teacher in
the class. Proper clothing was another common problem. One example was about rubber boots.
“Some kids simply don’t have them and then you can’t force them to buy them and the school
cannot buy them” (R1).

Two respondents spontaneously mentioned that they were worried about taking classes of thirty
students out as a single teacher. The reason was not safety in the first place but had more to do
with discipline.

According to the majority of respondents there are many factors in primary school supporting field
studies. The flexibility in the time tables, the positive attitudes from students and the curriculum
supporting these types of studies are some of them.

Lack of quality nature, lack of experience and interest in nature studies together with economical
limits can on the other hand be insurmountable obstacles hindering fieldwork in some classes.

2: The importance of the outdoor aspect for learning ecology.
All of the 13 respondents argued that field studies are essential and necessary for ecology educa-
tion in this age group. They often stressed the importance of the combination of fieldwork and
indoor activities. This can be exemplified by the following comment:
“both the outdoor and the indoor activities are important. To catch the animals yourself gives
a completely different experience compared to if the teacher brought the animals to the class.
But to work with the material is easier to do indoors and often students concentrate better
indoors” (R12).

This comment also touches on the value of first hand experience which is an aspect of fieldwork.
The three most important aspects are listed in table 3.

Table 3. The Respondents main arguments supporting fieldwork in ecology education.

First-hand experience
multiple senses
episodes

First hand experience and multiple senses
This argument has to do with the importance of studying the real thing and not second hand in-
formation in books or in computerized form. As R1 put it:

“Yes, I believe it is very important to be both in- and out of doors for the understanding and
for the feeling. You need first hand experiences. To touch it, hold it and listen to it and feel it.
Otherwise I'm here and the nature is out there. If you have been out and tried this you can
compare and you have references when you come out in different types of nature. Otherwise
it will be as it was when I went to school. You studied the book and you copied things down
in a workbook. You drummed it into your head and I can’t remember anything of it today.
But it is completely different in our schools today. Imagine all the time wasted by this way of
teaching”(R1).
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In this quote both the firsthand experience and the multiple senses are mentioned. If we compare
the comments from R1 and R 9 below they hold the same features regarding first hand experience
and multiple senses.:
“You need to use many senses which you do when you are outdoors like on the film. You need
to smell it and feel it to get a better feeling for the topic. It is easier to understand the ecology
when you have been there- smelling it, seeing it and hearing it. You hook everything up in a
different way when you experience it with all senses. You must have walked in the moss to be
able to understand the forest (R9).

In the same vein R 12 said: “When you move indoors you loose the important context. Indoors
you can never involve all the senses which are important for the learning”.

These types of axiomatic statements are common. In follow up questions when the interviewer
asked them to define why they believed this, they referred to feeling rather than facts:
“Well it is my strong conviction but I cannot tell you exactly why. I mean that is just the way I be-
lieve it is.  haven’t tested it. I mean who remembers a film? But when you have been out there and
seen it live it is so different. I can only refer to myself and what I have seen in my classes” (R9).

These statements reveal some of the respondents’ epistemological view where learning has to do
with combining different sources of information and involving many senses. They also reveal an
interesting view regarding the object of learning. As we see it their object of learning involved
more than the theoretical ecological content knowledge. It also included the affective compo-
nents, such as feelings, smells or fascination as part of the object of learning.

Episodes
Five of the respondents said that it is very effective to relate back to the outdoor experiences from
fieldwork. They meant that these types of experiences are easy for the children to remember. One
of the respondents referred to an event which may illustrate this.
“as an example of how strong these memories are I recently met an old student of mine and
she spontaneously started to talk about the memories of a field study event when the whole
class studied the chaffinch. It was challenged by a stuffed chaffinch and a tape recorder play-
ing its song. This was more than ten years ago and she remembered it clearly. And it was the
first thing she said when she saw me” (R10).

If we look at what the respondents said about episodic memory. There seemed to be a consensus
among the five respondents about the effectiveness of strong experiences from the outdoor envi-
ronment for motivation and retention. It was expressed as:
“You remember an experience more than just words. You get it home by experiencing it in rea-
lity. You need to know how it smells and feels in the forest before you talk about it. You need
to be at home but it doesn’t say anywhere in the curriculum even though we know that this is
of key importance for this learning” (R9).

Along the same line R12 said:
“When you have experienced it together you can always refer to it during teaching long after.
And you can do it the other way round. I remember when we prepared for an excursion and I
showed the class the yellow wagtail in the book and we talked about it. Then we saw it in the
field and the class was stunned by its beauty and they talked about the bird often after that”.

The stimulation of multiple senses together with fascinating experiences in nature was claimed by
eleven of the respondents, to be of greatest importance for the learning and not the least for reten-
tion of knowledge. They believed that the film showed plenty of memorable episodes stimulating
students’ learning.
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3: Reading nature as a goal in science education.

Reading nature is our own concept (Magntorn & Helldén, 2005) and as we defined it in the intro-
duction it has to do with the ability to identify the organisms and to relate them to their ecology
and their roles in the whole ecosystem. This demands for field studies and encompass relevant
knowledge on the levels of taxonomy, autecology and synecology with ideas about cycling of mat-
ter and flow of energy in the ecosystem to be read. The main focus with primary school students
lies in taxonomy and autecology but the other levels are also part of the teaching sequence and
therefore part of the film.

Ten of the respondents found the aim of reading nature good or promising. Three respondents saw
it as too difficult and too demanding. Among these three was R12 who said
“we go out on our nature walk once a week and we study everything we see, not only nature.
We look at the trees and sometimes birds or flowers but no, I don’t link it so much to ecology.
The focus is more on naming and recognition. But of course we could do much more of it like
on the film but no I don’t do that. I think it is much more complicated and maybe too difficult
for my students”.

What R12 said in the quote above echoes the response to question 1b where only six respondents
believed it was common to discuss the ecology of the common plants and animals.In the excerpt
below R1 discuss how to tackle the link between taxonomy and autecology:
R1: “The film is a proof that it is possible to connect the organisms to their function. But I
believe it is difficult for the teachers to do it. Yes, species knowledge is not valuable knowledge
if you don’t know anything about them. But I mean, look at the curriculum. It is easy to get
stuck with species knowledge and not move further. // But I believe it is possible to follow
the curriculum and also discuss the demands of the organisms. If you demand reading nature
in the curriculum we might move from learning about nature to reading nature which is a big
difference.
Interviewer: How do you mean?
R1: Yes it is not only about names and recognition but how to understand the whole, kind of.
But the schoolbooks have to be a support. They have to be written to combine the separate
parts in a way that helps the teacher to teach this way. Otherwise it would be too difficult.
Schoolbooks today don’t tie it together. They may start with the plants in the meadow but they
don’t tie it to ecology. This must change”.

The most problematic part of the concept seemed to be the synecological and more abstract com-
ponents or reading nature. All of the respondents had noticed a decrease in student’s interest and
focus when the teacher discussed and illustrated the cycling of matter. All thirteen believed this
to be the most difficult part for the students but they had different views on whether it should be
included or excluded from ecology education for this age group. In the excerpt below R1 expressed
the idea that the principle of energy flow is worth mentioning but not the cycles of matter and the
process of photosynthesis:
“You need to know a bit to be able to discern the system. You need to explore the diversity first.
You need to have names for the organisms before you can move on. After we have worked with
the nature school about spiders or trees it is such a joyful expectation among the children when
we are going out. Species knowledge and ecology should be linked but the question is when this
linking should take place? I believe you need to do this all the time and it is not a bad idea to
introduce the terminology and the more abstract processes early, like the energy”(R1).

FEight respondents (including R1 and R12) said that this is not relevant for these young students,
since they believed they are not ready to learn this. Two of the respondents were not certain about
this and three (including R9) said that they believed it was important to mention the concepts
early hoping that some students gained from this when they were confronted with this theory in
secondary school.
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DiISCUSSION AND IMPLICATIONS

In such a small study as ours with teachers not chosen at random, questions must be raised
concerning generalisation and application. The generalisations made consist of summaries and
quotations interpreted and selected by the researchers. It has never been the idea to extrapolate
and draw on the results as representative for a larger population but we believe the results can
be useful if the reader can relate to them out of personal experience. The fact that there is often
consensus or strong majorities in favour of specific views regarding didactical and practical issues
adds to the reliability of the results from such a limited group of teachers. If we compare our results
about the limitations and promises of fieldwork, with the findings in the large review of research
on outdoor learning (Rickinson et al., 2004) there are some interesting points of difference. Accor-
ding to the review the main concern and fear was about young people’s health and safety. Another
major concern was the problem with access to nature. In our study the safety aspect was not men-
tioned by any of the respondents and the main view about access to nature was that it was possible
to do fieldwork within the near environment of all the primary schools in the municipality. Why
are there such differences in viewpoint? Regarding the quality of nature, this may well have to do
with the varying degree of urbanization where the access to ‘quality nature’ in the municipality is
relatively good. Another reason might have to do with the influence of the nature school where
one of the fundamental ideas is to primarily study nature in the near surroundings of the schools.
Despite their lack of specialisation in science the positive experiences from these nature studies
might have influenced the respondents’ attitudes towards field work even outside ‘quality nature’.

Regarding the safety aspects in Sweden this debate has not at all been as intensive as for example
in the UK and in the US. Tragic accidents during outdoor education in these two countries star-
ted a debate about safety, which has had a negative impact on the attitude towards all fieldwork
(Rickinson et al., 2004). It is important to distinguish the wider concept outdoor education, which
often holds aspects of outdoor adventures such as climbing or canoeing, from the type of tieldwork
conducted in this study. In our teaching design the idea was to combine a strong focus on content
knowledge with practical studies involving multiple senses.

Learning science means learning to talk science (Lemke, 1993). Each scientific discipline has its
own semantics and learning to name the common organisms and to express relationships between
the organisms and their environment is of key importance in reading nature. This literacy com-
prises not only semantics but also first hand affective experiences or as R9 put it to “feel at home”
and to experience the river with many senses. The importance of combining affection and cogni-
tion is supported by Nundy (2001) who studied the relationship between affective and cognitive
domains and concluded that gains in one domain reinforce gains in the other. Earlier in the paper
we quoted one of the respondents mentioning a former student who after more than a decade still
remembered clearly an occasion with a stuffed chaffinch and a tape recorder. This episode carried
enough importance for the student to be integrated in her memory, or cognitive structures, for
several years. This can be applied to the positive experiences from well prepared field work. The
importance of fieldwork styles for long term memory structures was studied by Mackenzie and
White (1982). The researchers found a positive correlation between fieldwork and learning in ge-
neral but in particular they found that excursions or fieldwork which encouraged processing and
produced strong linking of episodes with content knowledge improved students understanding in
general but their long term retention of knowledge significantly. Narratives and personal relation
to the scientific content is considered an important aspect of cognitive science and scientific lite-
racy (Klein, 2006) and the concept reading nature certainly is an example of this. Reading nature
has to do with discerning structures in nature such as plants, animals, rocks or litter, and to make
up a relevant narrative about the ecosystem based on what they know about the ecology related
to these structures in the nature to be read.
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In the review mentioned earlier the curricula and the time table where viewed as hindering field-
work (Rickinson et al., 2004). This was mainly the case in secondary schools, and likely to be the
same in Sweden. In our study these factors were rather seen as support for fieldwork. In primary
school in Sweden there is often one teacher in the class who teaches all theoretical subjects over
at least three years. The Swedish curricula for science is, in comparison with National Science
Education Standards (National Academy of Sciences, 1996) rather more open for interpretation
and not as concrete and detailed. This leaves the teacher with less guidance and a more free hand
in prioritising the content. The fact that students in Sweden get their first grades in year eight might
also be an aspect where primary teachers can make their own priorities. The problems noted by
the respondents were the lack of explicit stress on the outdoor environment as the place for in-
struction. The other concern dealt with a growing domination of the three school subjects, maths,
Swedish and English. Several respondents saw this as a recent and rapid change affecting all other
subjects in school. We see it as unfortunate if we move towards a three-subject school in Sweden,
especially during primary school when the curriculum and time table open up for out of classroom
activities and the young students are still enthusiastic about this.

Another major challenge according to the review (Rickinson et al., 2004) was teachers’ lack of
confidence and expertise in outdoor teaching where a study of Chicago primary schoolteachers’
willingness to use outdoor natural settings for environmental education found that the teachers
did not believe that they were particularly well trained to teach in natural areas. They believed
their classes were too large to manage and that they lacked the necessary content knowledge to
teach in such places (pp. 43). In our study the respondents also pointed at these challenges but
it is interesting to notice that the majority considered their own methodological knowledge more
important than the content knowledge. On the other hand they often assumed that insufficient
content knowledge was the main reason for colleagues not doing field work like on the film.

The maybe greatest concern was the voices raised about the next generation teachers’ lack of
knowledge and of confidence in this field. This is supported by studies elsewhere. For example
in the UK, Barker et al. (2002) point out that “the decline in fieldwork is also evident in initial
teacher training [...and...] in-service experience is becoming less likely”. We believe it to be of
great importance to involve both theoretical and practical aspects regarding fieldwork in teacher
training. There is a motivated anxiety about fieldwork where several of the respondents stress the
worry about loosing the control, a situation they find less likely to take place in the classroom. As
Rickinson et al. (2004) stress, “Poor fieldwork is likely to lead to poor learning. Students quickly
forget irrelevant information that has been inadequately presented. Fieldwork has to be well plan-
ned and executed”. We believe it to be unfair to demand for fieldwork without giving the teachers
the proper tools for it. Proper fieldwork does not only deal with environmental and ecological
content knowledge but of course it also involves several other skills demanded for in the national
curriculum such as cooperative skills and curiosity etc. Without confidence it is difficult to be the
source of inspiration and motivation. We believe it to be important to include training in reading
nature both as a concept, with its ecology content, but also as a method in the teacher training.

The combination of being competent in how to encourage and inspire students during field work
has to be combined with the relevant ecological knowledge. One of the keys to successful instructi-
on is that the teacher has enough experience to select the relevant organisms in the ecosystem to
be read. Teaching for reading nature is not about describing all the things you find in nature but
rather to help the students to discern the key organisms and the specific conditions governing the
ecosystem to be read.

We also want to stress the importance of starting early with this type of instruction. As all the
respondents have mentioned, this age group is good to work with. This is supported by a large
study on students’ perception of learning in natural environments where they found significant
differences between the primary and secondary school age group where primary school students
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were found to be significantly more enthusiastic than their secondary counterparts both before
and after the experience (Ballantyne & Packer, 2002). This enthusiasm together with the logistic
advantage in primary school, mentioned above, support our belief that it is important to involve
the young students in this type of education in primary school. It is easier and not less important
to encourage their positive attitude towards nature at these early ages. Later on it may be much
more difficult.

In conclusion we found that the majority of the selected teachers had experience based convic-
tions about the importance of first-hand experiences, of involving many senses and of creating
structured teaching events beyond just the naming of common plants and animals. The nature
school seemed to be an important factor influencing this epistemological viewpoint where the
method rather than the content knowledge was regarded as most important. The collected data
suggests that teacher training should take into account of a range of factors and processes when
encouraging students to be competent and confident users of field work in their teaching. Combi-
ning ecological theory with examples of successful teaching design and discussing the object of
learning and the importance of the context for ecological understanding, as exemplified on the
film, we believe are of great importance. A next generation teachers with a positive approach
based on practical and theoretical experiences from teacher training is a very good start towards
teaching for ‘reading nature’ in future classes.
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