
Introduction
“I know him. He is the freshwater shrimp. He is
very important for the  river … he is the cleaner.
You know he loves all the dead leaves and so he
keeps the river tidy.” (Peter, 10 yrs, in interview 2).

This quote is from one of the young students who followed
a teaching sequence aimed at reading nature in a river ecosys-
tem. The teaching sequence had a ‘bottom-up’ approach
(Magro et al, 2001) in the sense that it started with the direct
contact with an individual species, which was studied in
detail. This was followed by studies of its relationships to
other organisms and finally to the whole community, and how
these were affected by and involved the flow of energy and
the cycling of matter in the river.

The ability to read nature is central in this work and needs
a brief explanation. We see it as an important aspect of eco-
logical literacy which is ideally about developing a rich
knowledge base and multifaceted beliefs and/or philosophies
about the environment which lead to ecological sustainability
(Orr, 1992). Reading nature focuses on ecology and the context
is outdoors. It has to do with an ability to recognise organisms
and relate them to material cycling and energy flows in the
specific habitat which is to be read. It has to do with the nat-
ural world that we face outside; the tools we have are our
experiences from previous learning situations both indoors
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 recognition of common organisms and
awareness of their autecology. It also has to do with under-
standing the relationships between functional groups and
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how abiotic factors, such as light and the speed of water, influ-
ence the whole ecosystem. For further description of the
concept see Magntorn and Helldén (2005).

Research on students’ learning and understanding of ecology
suggests that developing an understanding of ecosystems and
their functioning is difficult. Leach and colleagues did a cross-
sectional study of 5-16 year old students and their under-
standing of ecology. They found that students do not see the
ecosystem as an interrelated whole, i.e. photosynthesis, respi-
ration and decay are not viewed as cycling of matter in
ecosystems (Leach et al,1996). A review of the literature sug-
gests that students do not have a good grasp of the complex-
ity in food webs, of energy flow or of the dynamics and struc-
ture of ecosystems (e.g. Adeniyi, 1985; Gallegos et al, 1994;
Hogan and Fisherkeller, 1996; Grotzer and Bell Basca, 2003;
Carlsson 2002).

This research refers to the upper level of reading nature,
with abstract processes and relations. In this study we are
also interested students’ knowledge of the individual organ-
isms, representing the bottom level in this study. This is often
not part of students’ common knowledge. This was illustrated
when a large sample of 12-14 year olds were asked what sort
of living things they would expect to find in freshwater.
Frogs, tadpoles and fish were commonly mentioned but few
made reference to plants or invertebrates (Lock et al, 1995).
Other studies have shown that students have great difficulty
in the classification of invertebrates (e.g. Kattman, 2001). Since
many of the invertebrates found in a river are insect larvae
changing into flying adults, it is also important to know the
difficulties young students have with life cycles since they
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tend to forget the egg stage and the cycling of life stages
(Shepardson, 2002). From this review it appears that reading
nature, with its linking of organisms’ ecology to systemic
thinking, is a challenging goal to strive for. Its relevance is
supported by Slingsby and Barker (1998) when they recom-
mend a ‘bottom up’ approach, starting with whole organism
ecology, in their model of an improved curriculum in ecology
education.

Objective
The main objective is to characterise students’ sophistication
and ability to read nature as they progress through a teaching
sequence designed to develop an understanding of ecosystems
via an initial focus on one species.

The teaching sequence and data collection 
The teaching was carried out in a Grade 3-4 class (yrs 10-11)
with 23 students. The school is a public school in a small
community in southern Sweden. Instruction was carried out
by a teacher from the local nature school together with the
ordinary class teacher. There was continuous negotiation
between the researchers and the teachers about the content
and design of the teaching sequence. The overall sequence
comprised four phases spanning seven lessons of varied dura-
tion from 80 to 200 minutes (see Figure 1).

Space constraints make it necessary to present a short syn-
opsis of the sequence but the authors have made a video
highlighting the teaching design and student activities which
is available on mms://194.47.25.160/mna/vramsafilmen.wmv.
Basically each lesson started with a classroom discussion
framing the task to be studied. This was followed by field-
work along the nearby river and collected material was often
brought back to the classroom for further study. The students
often worked in small groups and their observations and
findings were discussed and summarised in the whole class.

Phase 1 – Autecology (i.e. the ecological relationships of a par-
ticular plant or animal species) of the freshwater shrimp
(Gammarus pulex). Collection of the animal in the river was
followed by ‘brainstorming’ when students came up with
questions about the shrimp that they could answer by obser-
vation or experimentation. Relevant questions and the con-
clusions from all the observations were discussed.

Phase 2 – Taxonomy (i.e. identification and grouping of animals)

and autecology. The children collected different organisms in
fast and in slow sections of the stream and studied their
adaptation to the environment. Herbivores and predators were
determined according to their morphology and behaviour
i.e. those with large eyes, large mouth parts and rapid move-
ment are often predators. Life cycles were discussed and sealed
aquatic ecosystems were constructed and discussed according
to the ‘roles’ of plants, animals and abiotic factors such as
light and air.

Phase 3 –  Synecology (i.e. the ecological relationships of a
community). This involved the introduction of food webs and
food pyramids based on the organisms observed in the river.
A litterbag experiment was conducted where the children put
freshwater shrimps and/or the water louse (Asellus aquaticus.)
in small net-bags together with green and brown leaves. The
bag was then put into the river. After a week it was collected
and studied resulting in the discovery that the animals pre-
ferred 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 pyra-
mid. The sealed ecosystem was opened and examined. The
relations between abiotic and biotic factors were discussed
and investigated focusing on the importance of water speed,
the surrounding environment and the human impact on the
river ecosystem.

Research design
We collected data from three interviews with each student
(see Figure 2).We decided to present the interviews as concept
maps.The authors have along with many others (e.g. Kinchin,
2000) recognised concept maps as a powerful metacognitive
tool for helping students understand complex notions such
as ecosystems. But we applied it in its original use by Novak
(1998) where he used concept maps to represent large
amounts of interview data. A concept map is normally rep-
resented in a hierarchical fashion with the most inclusive and
most general concepts at the top. White and Gunstone (1992)
defined good maps as those that displayed considerable
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Figure 1. The teaching sequence together with the three tray interviews. Interview 1 was conducted in February before the teaching sequence and interview 3 in May,
after the teaching sequence.
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amounts of detail, a variety of types of relations and rich pat-
terns of cross-relations.

We designed an interview method, the tray interview,
inspired by ideas from Mellgren (2004). The student was
presented with a large tray filled with objects from the river
together with pictures of the river and its surroundings. The
main interview question was: “Tell me what you think the
objects on the tray are and explain how you can link the
objects on the tray together in as many ways as possible to
explain life in the river?” This resembles the construction of
an ‘oral’ concept map without the paper and pencil work.

The interviews were video-recorded and they were jointly
transcribed, rather than interpreted, by the researchers into a
concept map. This means that the hierarchy in the map is
student-based and reflects the order in which the student
chose to mention the objects in the interview. What the stu-
dent saw as most important is not always what a scientist
would suggest. In relation to the bottom-up teaching approach,
this means that normally subordinate concepts, such as names
of organisms, are presented super-ordinate to more general
concepts such as photosynthesis. This is of course mirroring
the line of instruction but it also says something about young
students’ fascination for live animals.

The objects on the tray included a large number of different
living invertebrates, representing herbivores, decomposers and
carnivores, and both the adult and larval stages of dragonflies.
There were also live aquatic plants and brown half-eaten leaves
together with pictures of a salmon and of a human. Non-living
components were represented such as gravel and rocks from
the river bottom together with a glass of water, a dish with
air (representing air or gases). Pictures of the sun and of the
river in winter and in summer were also presented to the stu-
dents.We found that students were encouraged and challenged
by the task and the large majority tried hard to link the parts
to a whole.

The SOLO analytical framework 
In order to structure our analysis of the tray interviews we
have used the SOLO taxonomy (Dart and Boulton-Lewis,
1998; Biggs and Collis, 1982). It offers a model for character-
ising the levels of sophistication of children’s developing
explanations. The SOLO taxonomy focuses on sophistication
and does not necessarily equate with conventional scientific
ideas. The five levels of the taxonomy are described below in
the context of ecology.

1. Prestructural. The responses are often inadequate and the
student is frequently referring to irrelevant aspects.

2. Unistructural. Single aspects of the task are picked up, but
the task itself is not attacked in an appropriate way.The student
reasons in the relevant mode but only in single step relations
without any mediating description of a sequence of causally
linked events or relations. This level of explanation indicates
fragmentary understanding without any attempt to make
either synthesis or systemic analysis of the ecosystem.

3. Multistructural. Causal chains are given in the explanations,
linking two or more objects together and referring to relevant
ecological theory. There is no attempt, however, to raise the
explanations and linking to the level of a generalisation. No
process or abstract relations are discussed.

4. Relational. Relational explanations extend relevant points
to a general principle, or interrelationship between factors.

5. Extended abstract. The coherent whole can be generalised
on a concrete as well as an abstract level to other ecosystems.

The ability to read nature is related to age and experience and,
of course, a biologist reads nature differently from a primary
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Table 1. The SOLO-levels in relation to the ecological content knowledge. The SOLO-levels are presented vertically on the left and levels are
related to the sophistication and correctness of the ecological categories presented horizontally in the chart.

SOLO Autecology + Life cycles Synecology Systemic view

Prestructural

Unistructural

Multistructural

Relational

Extended
abstract

Trivial single aspect aut-ecological links
such as “fish need water”. Life cycles
are not discussed in a relevant way.

As above but also relevant single aspect
links to organisms’ morphology or
behaviour.

Two or more morphological or ecologi-
cal aspects are linked to separate organ-
isms, often related to their habitat. Life
cycle of one or a few organisms is often
described.

As above but several aspects are inte-
grated in a structured and meaningful
way describing the relation between
single organisms and habitat.

As above but the student can generalise
the link between taxonomy and aute-
cology between ecosystems.

No relevant statements regarding how
the organisms coexist in the ecosystem.

As above but also single step links
between different organisms such as
who eats whom.

As above but also linking more than
two organisms to a food chain.
Recognition of functional groups and
their common features.

As above but the community of organ-
isms are often linked as in a food pyra-
mid. The importance of plants for the
whole ecosystem is recognised. Different
life cycles are compared.

As above. Populations are correlated to
each other and to the function of the
ecosystem. Life cycles are related to
variation in biodiversity in the river
over the year.

No relevant statements regarding how
the biotic and abiotic components
make a system with flow of energy and
cycling of matter. Parts and whole are
not related.

As above but also trivial links between
biotic and abiotic components such as
all animals need air and light.

As above but also trivial multi-step
links between biotic and abiotic com-
ponents such as plants need gravel and
light to grow and shrimps must eat
them, otherwise there are too many

Energy flow in ecosystems is described,
linking the sun with plants and con-
sumers. The shrimp is related to water
quality. Cycling of matter is not dis-
cussed.

As above but there is some generalisa-
tion between the river and the sealed
ecosystem or other ecosystems. General
conclusions about energy and cycling of
matter are drawn.
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school student. The principles on which the interview data
were assigned to the five SOLO-levels mainly hinged around
the sophistication of causal notions within – as well as between
– the categories of autecology, synecology and systemic
thinking (see Table 1).The table is the result of analysing tray
interview data over and over again, searching for patterns of
significant developmental steps towards relevant complex
thinking of the river as an ecosystem.The table should be read
horizontally: for example, a student on a relational level of
reading the river has reached this level on all three categories.
These SOLO-levels are based on our interpretation of the
total interview material.

Results
Figure 2 illustrates students’ developing ability to read nature.
The development itself is no surprise, especially not since the
SOLO-categories are based on the interview material. What
is of greater interest, though, is the qualitatively different ways
they read nature in the later interviews. Initially all students
had a limited ability to link the objects on the tray. They did
not know the names of most organisms and they knew very
little about their autecology. In the second interview all stu-
dents related objects to the autecology of the freshwater
shrimp and how this in turn related to a few other organisms
in the river. Life cycles, adaptations to waterflow and trophic
relations were discussed on a multi-structural level by the
majority. Two students related the autecology to processes in
the river such as the importance of plants for all life in the
river.

In the third interview, as in the previous, most students
started by describing the freshwater shrimp and its autecology.
They often added synecological and systemic relations linking
it to water quality, trophic relations and energy in the ecosys-
tem. Fifteen students read the river on at least a relational
level, where they linked the organisms to the function of the
ecosystem. To illustrate the developing ability to read nature
we selected two students, Anna and Peter, whose interviews
will be presented as concept maps together with short excerpts
of their comments. In general, their developing ability to
read nature corresponds with the majority of the students
but they were also chosen since they appreciated different
parts of the teaching content.

The developing ability to read nature of Anna and Peter
The teacher, with 30 years of teaching experience, described
her class as “a positive class but there are no really strong stu-
dents and as a whole I believe the class is about average”.

Prior to instruction she described Anna as “quite lazy but good
at logical thinking” and Peter as “interested in most things and
good at observation”. Peter said he had been fishing in the
river a few times, but apart from that both students said they
had no prior experience of studying life in a river.

Initially they showed a very limited ability to read nature,
citing mainly single step and often trivial relations between
the objects. There were generally no cross-links and they
always started with the organisms. As indicated in the concept
map (Figure 3) Anna’s species knowledge was restricted to
fish, dragonflies, mussels, snails and seaweed. The structure
of the concept map reveals a limited ecological understanding
involving only a few species.

Teleological reasoning was common, such as regarding the
sun as important for visibility or the water as important for
animals to swim in. Reasoning about the functions of the
organisms in relation to whole ecosystem was largely absent.
This was not surprising and is supported by other studies of
novices describing ecosystems: Hmelo-Silver and Green-Pfeffer
(2004) showed that 13-14 year old students, when asked to
describe and explain an aquarium, mainly described structures
such as fish or water without mentioning the functions of
the biotic and abiotic components and how they interacted.

In the first interview it was already apparent that Anna and
Peter had slightly differing foci when reading nature. Anna
was more interested in finding generalisations from single
observations. One example of this was when she said that
fish had gills for breathing and that they breathed air in the
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Figure 2. The number of students reaching the different SOLO-levels in tray
interviews 1, 2 and 3.

Figure 3. Anna’s tray interview 1. The concept map contains concepts marked with different symbols for indicating the taxonomic level (ellipse) and autecological level
(rectangle). The concept map is the researchers’ interpretation of her interview. 
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water as they do in an aquarium. Peter on the other hand was
more interested in the details and he did not generalise his
observations to other relevant situations as much as Anna
did. He often presented narratives and one example was his
observation of the dragonflies when he was fishing. He said:

I have seen them when they land on the water and they
take up something, maybe water. They take it until they
turn red and then they fly away again. Yes I have seen
that” (Peter interview 1).

This statement, despite its factual error, illustrates Peter’s
curiosity about the animals and their behaviour.We classified
Anna’s ability to read nature as prestructural and Peter’s as
unistructural. The difference between them was that Peter
linked several different organisms e.g. saying that the salmon
can eat different animals, pointing at the shrimp and the
water louse.

In the second tray interview, both students started by
describing the shrimp and its autecology. Anna’s links were
mainly of an ecological character such as how it breathed
and where in the river she found it. She also added its role as
a cleaner, eating dead plants. Peter on the other hand mainly
linked morphological rather than ecological characteristics to
it. They both discussed life cycles and Peter described life
cycles of both dragonflies and stoneflies. He was fascinated
by the resemblance between their larval and adult stages.
Anna compared the shrimp and the dragonfly saying that
they either have full metamorphosis as the dragonfly or no
‘real’ metamorphosis as the shrimp.

Peter found it challenging to name all the organisms and
he identified more organisms but made fewer autecological
links to them than Anna did. They both linked the morphol-
ogy of herbivores and carnivores to typical animals they had
found in the river. Peter’s strong interest in morphological
details is exemplified by a typical statement when he was look-
ing at a caddis larvae with a flat case made of small stones.

Peter: Yes this is with a house made of stones – I know it
must live in the fast stream. So, you have been out in the
fast stream catching it, haven’t you?

Interviewer: OK. How do you know?
Peter: Yes, well otherwise it would just be washed away.

An example of Anna’s stronger interest in systemic relations
rather than in the different life forms could be seen when she
tried to link the plants and the decomposers present in the
excerpt below.

Anna: Well the shrimps and the water lice eat the dead
leaves and that is food, kind of, and then it comes out as
faeces.
Interviewer: OK. Anything else?
Anna: Yes, it is washed out in the river and maybe the
plants will have it again as fertilisers or something, I’m
not sure.

Synecological links were still very infrequent and were often
trivial and incorrect. For example, the relation between the
plants and solar energy (and its importance for the ecosystem)
was mentioned by very few students, including Anna, but the
process of photosynthesis was unfamiliar to them all. Both
Anna’s and Peter’s ability to read nature in the second inter-
view were classified as multistructural.

In the third tray interview most students, including Peter,
start with the shrimp and its autecology. This is interesting
since the teaching focus is no longer on the shrimp but on
synecological processes including the shrimp. The links are
now more of ecological rather than morphological in character
as exemplified by the excerpt below.

Peter: It eats old leaves and therefore it kind of cleans
the river and that’s good for all the others.
Interviewer: Aha?
Peter: I know that because we made an experiment and
we put them and the water louse in a bag and they got
a green and a brown leaf. Then we walked down to the
river and put them in the water. We walked down again
after a week and then we saw that they had only eaten
the brown, rotten leaves.

Peter’s experience of the episode with the shrimps is mir-
rored by Anna’s. In her concept map she considers the feeding
preferences of the shrimp. Both relate the shrimp to water
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Figure 4. Anna’s tray interview 2. The concepts are indicated with different symbols representing taxonomic level (ellipse), autecological level (rectangle) and (cloud)
systemic and synecological level. The freshwater shrimp was her starting point and she related it to several
autecological features.
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quality, saying that finding more shrimps than water lice means
the water quality is good. Peter recognises all the inverte-
brates in the tray and says he has made drawings of most of
them in his schoolbook. Anna recognises fewer of the inver-
tebrates but on the other hand she expresses more ecological
links to each one of them. An example of the different focus
can be illustrated by the following links to the same animal.
Peter says:

Peter: That one is a leech. I know there are two species
of them and they move from one stone to another like
this (shows their locomotion with his fingers).
Anna: Leeches are also predators but they don’t look like
it. They suck blood.

Peter is an observer and notices animal behaviour whereas
Anna is more interested in their function. Both of them dis-
cuss adaptations to the environment. Along with a majority
of students they also mention the sun and its importance for
the plants and subsequently for the whole ecosystem. Peter
is more restricted to the model presented by the teacher
where plants, shrimps, dragonfly larvae, salmon and humans
are parts of the food pyramid, saying that there need to be
mostly plants for the energy to support the top predators.
Anna generalises from this model and adds new organisms to
it without losing the main idea. The excerpt below illustrates
Anna’s synecological views about the importance of plants
for all other organisms.

Anna: “it will be oxygen, some oxygen which everyone
can breathe. And they need those stones since they grow
on them and dragonfly larvae need animals, oxygen and
light so they see and then the shrimps and all other plant
eaters need leaves to eat which, er, need the sun and all
that I said before. So it’s kind of connected. Everyone needs

air from the plants yes everyone is connected with the
plants even the salmon which eats such, er, dragonflies so
everything has to be there.

This excerpt illustrates a systemic level of reasoning which
both students have, but Anna is more elaborate. In the short
excerpt below Anna refers to the principle of too many pred-
ators resulting in too few shrimps and water lice in the river.
She exemplified systemic reasoning with her recollection of
an experiment with the sealed ecosystem where it turned
anoxic and very smelly after a few weeks.

Anna: Yes there has to be mostly leaves. Yes, since they
have to eat all the leaves and there are so many mayfly
larvae and shrimps. Yes, otherwise there is not enough food
for the salmon who have to eat many dragonfly larvae
every day... We played the game which showed that.
Interviewer: OK, but how can it be too many of these
(points at dragonfly larvae).
Anna: Yes, then the shrimps and water lice would have
been extinct and then it would only have been a lot of
dead leaves and bacteria and no air in the water. The
river would probably have smelled bad just like our “river
in a jar” [sealed ecosystem] did. There all animals died
and there were lots of bacteria breathing all the oxygen.
They eat a lot and they breathe a lot so they finish the
oxygen.

Both Peter and Anna often referred to episodes from the
outdoor activities or hands-on experiments and classroom
observations when they discussed complex relations on syne-
cological or systemic level. It is interesting to see how they
developed their ability to read nature over the course. Peter’s
strong interest in taxonomy and autecology was his focus and
when he read nature it was a rich story about the life and life
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Figure 5. Anna’s tray interview 3. Concepts are marked with different symbols representing taxonomic level (ellipse), autecological level (rectangle) and systemic and
synecological level (cloud). * refer to items in the formal instruction.
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forms in the river. This is mirrored in his concept map from
interview 3 (Figure 6). The upper part with taxonomy and
autecology is very dense but the links to the systemic levels
are not so rich. Anna on the other hand had never been very
interested in the animals but she used her knowledge of tax-
onomy and autecology to link the animals to a more systemic
reading of nature than Peter did.

In her concept map from the third interview she had more
synecological/systemic sections (i.e. links and concepts togeth-
er) and she read nature on an extended abstract level where
she generalised her ecological ideas from experiments and
specific experiences during the teaching sequence. She says
she is thinking about questions such as “how can they survive
here and what are their roles in the ecosystem functioning?”
Peter has also greatly developed his ecological thinking over
the course but he is more restricted to the links he has heard
about and his focus is on the upper parts of the concept map
where the species knowledge and autecology is in focus. He
reads nature on a relational level.

Discussion and implications for teaching 
Underlying the whole design of this study is curiosity about
how students relate the individual species to the whole
ecosystem. Prior to instruction, all students had very little
knowledge of the organisms in the river. This lack of taxo-
nomic knowledge is supported by earlier research (e.g. Lock
et al, 1995) and since reading nature has to do with linking
taxonomy to ecosystem processes they were often struggling
to find something to say in the first interview.The importance
of taxonomy was mentioned by the Swedish eighteenth-cen-
tury scientist Linnaeus. He wrote “Nomina nescis perit et cog-
nita rerum” (If we don´t know the names the knowledge of
the things themselves is worthless)(Linnéus, 1737). His

point was that of communication and how crucial it is to
have common names for organisms in order to avoid confusion
and to be able to discuss natural history.

We started with an in depth study of the shrimp in order
for the students to find out as much as possible about its
morphology, behaviour and autecology. This type of inquiry-
based study of a single organism, has in other studies been
shown to be highly motivating for the students (e.g. Tomkins
and Tunnicliffe, 2001). It was followed by identification of
other organisms and their adaptation to life in the river. In
interview 2, every student had something to say about the
shrimp and most students could mention at least five different
invertebrates and link them to their autecology. Taxonomy
and autecology was linked by statements like “x lives in fast
streams and has a flat body” or to the life cycles of different
organisms; this resulted in single step chain structures in the
concept maps indicating limited integrated knowledge. If we
look at the Swedish curriculum, though, this is what ecology
education should strive for. It says that students should after
their fifth school year “recognise and be able to name common
plants, animals and other organisms in the local environment,
as well as be familiar with their environmental requirements”
(National Agency for Education, 2007).

We could justifiably say that instruction has met the curric-
ular demands, but what use is this for an ecological under-
standing? They are still far from readers of nature. From our
point of view this knowledge is a good starting point for
learning synecology where they have to see the shrimp as
part of a larger system. The last interview showed that eight
students did not reach a relational level which is required for
synecological reasoning. These students referred to the shrimp
and some of its autecology but they did not link it to relevant
synecology. The move from the concrete to the more abstract
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Figure 6. Peter’s tray interview 3. Concepts are marked with different symbols representing taxonomic level (ellipse), autecological level (rectangle) and the systemic
and synecological level (cloud).
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is of course difficult to do but it could also be related to the
interview format which does not require that they explicitly
discuss the synecology. The others related the shrimps, the
plants and some other organisms in synecological discussions
such as exemplified by Anna and Peter. It is also worth men-
tioning how the design of instruction has allowed both Peter’s
interest for naming and Anna’s interest for processes to develop.

One of the main conclusions from our study is the impor-
tance of autecological knowledge.We see it as the glue between
taxonomy and systems ecology. Knowing the names and the
often fascinating autecology can build an interest for learning
more about the mechanisms supporting the life in the
ecosystem and the relations between populations.The affective
component is important and, as an example, Magro et al (2001)
have shown that teaching ecology from a top-down approach
starting with the ecosystem and not relating to the individ-
ual species has led to students losing interest and regarding
the “teaching of ecology as cut off from real life and of poor
appeal to pupils”.

Final remark
In a review of concept development and progression within
ecology teaching, Barker and Slingsby (1998) claim that a
serious barrier to the teaching of ecology is the over-emphasis
on sophisticated concepts, combined with a failure to allow
a knowledge of whole-organisms biology to progress. They
recommend a ‘bottom-up’ approach. We agree and in the
design of our teaching sequence we have tried to meet some
of their demands. What we want to stress is the idea under-
lying the whole idea of teaching for reading nature: that is the
importance of fieldwork. Dillon et al (2006) write about the
growing concern for the decreasing opportunities for field-
work in schools and they claim that evidence from research
from all around the world shows that fieldwork can have a
range of beneficial impacts on participants. However, it needs
to be carefully planned, thoughtfully implemented and fol-
lowed up back at school. The curriculum in Sweden does not
stress the importance of fieldwork, but adding the ideas of
reading nature to the curriculum is a way of meeting the
demands not only from science education research but also,
at least in Sweden, of the many voices in the public debate
expressing anxiety and strong concern about lack of field-
work and growing ecological illiteracy.
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