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Adult's Environmental Understanding

SUMMARY

Olle of the major challenges environmental educators face is to promote a more

sustainable human-environment relationship. This implies that they should overcome

students previous ideas and misunderstanding about environmental issues. Based on

this ideas, it is considered for this paper that to do so, educators need tools to identify

their students ideas and perceptions. Therefore, a methodology for assessing adults

environmental understanding was developed and used to survey how students perceive

their environment and to identify the kind of thinking that predominates in their

environmental understanding. Thirty-seven international masters' students at Lund

University were asked to draw conceptual maps showing the origin and destiny of the

faDdthey consume. The analysis,based on different authors and on the systems theory,

focused on dimensions and relationships that students made between them. The

systems approaches that the students showed in their maps were also of interest. Five

levels of environmental understanding were identified and the students were classified

inta these leveIs. It was found that about half of the group have a moderate

environmental understanding. This implies that they were able to identify at least three

dimensions to explain the system and to integrate the different relationships among this

dimensions. The results suggest that the methodology was useful to assess adults'

environmental understanding and awareness of the systemic functioning of it.

r. T. Nal"anjo v
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GLOSSARY

EK EnvironmentalEducation

Comestibles. Any substance that can be used as food

LUMES. Lund University International Master's Programme in Environmental
Science,

NA. Used in tables and figures to express:Not Apply

s/he. Abbreviation for "she or he"

UNEP. United Nations EnvironmentalProgramme
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Adult's Environmental Understanding

Chapter 1

1. INTRODUCTION

1.1 The challenges of environmental educators

The United Nations Conference on the Human Environment held in Stockholm in

1972, conceived environmental education (EE) as a means to create public

consciousness about the hazards of the planet's environmental degradation. Twenty

years later, Agenda 21 emerged from the Earth Summit in Rio as a blueprint for

environmental work to achieve a sustainable development. Agenda 21 identifies

education as critical to promote sustainable development. ID conformity with EE's

goals, environmental educators,l challenge is to develop, in their pupils, awareness and

cancern about environmental issues. To achieve this purpose, teachers have to provide

their students with the knowledge and skills to reinforce changes in values, attitudes

and behaviours towards the environment.

The challenge is to develop a society that is aware of environmental problems and

concerned with solutions to these problems. This challenge implies a change in

people's behaviours and attitudes to encourage them to act as environmentally

responsible citizeni. IDthis task, environmental educators have to overcome previous

concepts and behaviours that students acquiredduring their whole lives through several

educational systems (mass media, society, family, formal and informal educational

programs and so on) which interfere with the achievement of

behavioural changes.

attitudinal and

1 For the purpose of this paper the term educator refers also to trainers, teachers, parents or any other person involved in

environmental education projects. When required the specific term will be used.

2 Members of the society who are not only aware and weil informed about environmental issues, hut who are able to act

and decide in a responsible manner; avoiding, or at least reducing, their environmental burden.

I. T. Naranjo 1



Adolt's Environrnental Understanding

Smyth (1995) affinn that educational efforts have increased and that the 1990's

population is highly concerned about environmental threats, hut that efforts to produce

environmental depletion and pollution to date are far from achieving sustainable

development. The question Smyth arises from this fact is: if people's survival depends

on the environment, why is it so difficult to shiit from awareness and concern to

participation and attitudinal change? Then, reflecting on this question: What are the

hidden causes that influence human misbehaviour and slowdown progress towards a

sustainable society? There is no concrete answer to these questions because they

involve more than education, and because human's behaviour and relationship with the

environment are strongly determinedby lifestyles,beliefs, social conditions, individual

value scales and feelings towards the environment. As Mogensen(1996) states, there

are different causes that make EE' s objectivesdifficult to achieve. Among the principal

causes Mogensen mentions the divorce of school educational approaches and EE' s

objectives. Thus, as Mogensen explains, traditional school encourage an atomistic and

discipline-based leaming. Mogensen also highlights that school knowledge has been

given the function to enhance individuals status and economic well-being and that the

knowledge acquired at school is based on artificial situations rather than applied to real

life situations.

Education plays an important role as an agent of change towards a more sustainable

human-environment relationship. Therefore, to find the pedagogical methods to

encourage a better understanding of the complexity of the world is Olleof the most

important challenges of environmentaleducators.

1.2 Objectives of the research

Environmental education alone is not enough to assure earth's conservation nor the

achievement of sustainable development. However, it is an important tool in

encouraging knowledge and cancern about environmentalproblems.

I. T. Naranjo 2



Adult's Environrnental Understanding

Aiming to find out how adults do perceive their environment, this study' s objectives

are:

1. Survey the different ideas and perceptions that adults have about their

environment;

2. Identify the kind of thinking that predominates in adults' environmental

understanding, and

3. Establish the relationships that adults recognise in their connection with their

environment.

Although there are other relevant points intervening in the achievement of EE's

goals, this study's focus will be on students' perceptions and conceptions of their

externai environment to understand how adults' environmental understanding is

structured.

1.3 Hypothesis

For the purpose of this research it is hypothesisedthat:

1. Adults have a fragmented view of how their environment functions and therefore

it is difficult for them to perceivethe complexityof a system.

2.

3.

Conceptual maps are useful tools to assess environmentalunderstanding, and

Environmental perception is determined by the combination of former leaming

processes, peoples' perceived needs, desires,experiencesand goals.

l. T. Naranjo 3
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Chapter 2

2. THEORY

2.1 EE a thread to weave a new relationships with the environment

"The major environmental problems that actual societies face have their roots in

social, economic and political systems, and in the world views, institutions and

lifestyles' choices that support thern", as many authors as Fien et al. (1993) and Miller

(1997) suggests (Figure 1 illustrates the major environmentalproblems). According to

Novo (1995), environmental problems and their causes pivot on the relationship that

humans have establishedwith the environment.

The answer to alleviate these problems was the revision of economic, educational

and social policies in relation with the environment made by the United Nations, and

other international organisations as the World Wildlife Found, Green Peace,

International Union for Nature Conservation among others. Concerning education, the

result of many international meetings (Stockholm, Tbilisi, Rio), was to recognise the

need to encourage the developmentof EE programs to promote a change in the human-

environment relationship.

After Stockholm 1992 EE became a strategy to influence a change in values,

believes, attitudes and behaviours towards the environment. Subsequently, it was

conceived as a thread to weave a different relationshipof individuals and societies with

their surroundings. Hence, EE seeks to raise public awareness on environmental issues

and its ultimate goal, accordingto UNEP (?) is: "not only to change attitudes of people,

but also to motivate and empower them to act for the environment".

I. T. Naranjo 4
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s loss and degradation
'Over-flsbing
'Cnastal pollution
.s

Figure l: Major environmental and resource problems.
Source: Miller 1997

In confonnity with the above, EE should motivate people to attain a global

understanding of the complexity of the environment as a dynamic and interactive

system. This could also be helpful to clarify values and to develop critical and

participative attitudes towards the human-environment relationship. Such change might

include a rational utilisation of natural resources; as weIl as a review of own lifestyles.

2.2 The holistic approach in EE

According to the nature and the objectives of EE, concepts like "holistic approach"

and "interdisciplinarity" have become a kind of milestone in environmentalist's

jargon. The holistic approach has gained importance because there is a perceived need

to increase peoples' awareness of the interconnectednessof the different elements in

the environment. As Smyth (1995) points out, part of the problem is that people have

become confused with the different definitions of environment to which the may have

access.

Adding to this argument is the fact that traditional education has reinforced a

fragmented perception of the different components of the environment and this may

reinforce a partial and linear understanding of the environment. This linear

understanding could be described as a fragmented perception of the different elements

r. T. Naranjo 5
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that constitute the environment, without establishing interconnections and relations

between them.

Then, as Novo (1995) and Smyth (1995) suggest, EE requires aholistic

understanding of the complexityof the relationshipamong the different subsystemsthat

comprise the environment. Smyth (1995) suggests that the holistic approach could be

reached through the adoption of a systerniethinking in the teaching methodologywhich

might be combined with an interdisciplinaryanalysis of the reality. It also implies that

education should be issue based and focused on real problems.

Treating the environment as a system and thus, analysing it as interrelated parts that

compose the whole, could help in gaining a wider perspective not only of the

environment, bur of peoples' fales within it. For the purpose of this paper the

following definition of system will be used:

"System is a set of objects together with relationshipsbetween their
attributes. Objects are simply the parts or components of a system.
Attributes are the properties of objects. Relationships tie the system
components together and which relationshipsare meaningful at a given
time is a matter of discretion by the investigator. It is important to
determine interconnections and dependencies, as weIl as the static or
dynamie nature of the relationship". (Richmond 1994 quoted by Wylie
et al, 1998)

Using this definition a systernie interpretation of the environment could help to

achieve a more holistic understandingof it. Then, accordingto Richmond 1994 (quoted

by Wylie et al, 1998),a systernieunderstandingcould help to elogerelationships among

the components of the system and thus it might be possible to prediet its behaviour.

This paper rakes the position that the holistic approach and systemic understanding

can increase students' awarenessof the complexityof the environment.This can lead to

a better understanding of environmental issues at different scales and can help to

engage people inta a more reflexive and criticalbehaviour towards the environment.

I. T. Naranjo 6
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2.3 EE and behavioural change

As was stated before, EE aims to encourage a change in the way people behave

towards the environment. Accordingto Gardner & Stern (1996) human behaviour plays

a decisive role in environmental problems. Nevertheless, there are few careful studies

to understand the roats of human behaviour towards the environment. Gardner & Stern

(1996) stress the need to understand and to do more research on the causes and factors

determining destructive behaviours in order to find effective strategies for changing

them. Cassidy (1997) also suggests the need to identify not only the roats, hut also the

dynamics of human behaviour in order to have a comprehensiveview of all the factors

determining human behaviour towards the environment. Moreover, Cassidy (1999)

emphasises that there is a need to identify which behaviours should be the target for

further interventions.

Smyth (1995) comments that given the complexity of behaviour and environment,

both should be treated in aholistic manner. This means that behaviour is not an

isolated response to certain external stimulus. It should be understood as a complex

system of response from humans, which has a strong relationshipwith attitudes, beliefs

and values. Furthermore, the behaviour towards environment should be understood as

a complex construct which is influenced by the externat environment (physical, social,

cultural) and by the internat environment (beliefs, attitudes, values, previous

experiences, needs, and motivations) of individuals. For the purpose of this research it

is important to keep in mind that behaviour towards the environment is understood as

the visible and perceived interactionof humans with their environment.

2.4 Humans' attitudes in their relationshipwith the environment

Human attitudes towards the environment have been shaped during history by

human interactions with their environment and have evolved with the technologic

developments and with the prevailing economic systems. Other factors affecting

attitudes are related to social, economic and cultural influences.

l. T. Naranjo 7
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Cassidy (1997) argues that, although most people know facts about environmental

degradation, they are not aware of the importance of such factors. Some people are weIl

informed about environmental issues hut give relatively little importance to them.

According to Novo (1995) this tendencycould be the consequenceof a loss in the sense

of unity of the environmental reality. This is due to the fragmentation in our view of

reality. Human beings are not perceiving the complexity and the interrelation of all the

elements in the ecosystems in which we developour lives.

It can be assumed that people see their relationship with the environment as if they

were isolated from the world surroundingthem. They assume themselves to be externat

observers of the environment. When assumingthemselves out of the systems to which

they belong, they ignore its functions. In this case, they teDd to be insensible to the

effects of their behaviour upon the environment.The same occurs when people are not

able to anticipate or to connect the effects of environmentalproblems, which they think

are far from them.

It is assumed for this survey that the human-environment relationship is orten

characterised by a dominant attitude by humans towards the environment, forgetting or

ignoring that there is a strong dependence on Earth's supporting systems. There is a

need to understand how humans build their relationshipwith their environment, and the

factors that contribute to the determination of the quality of this relationship. This

change in behaviour and attitude of humans towards the environment is especially, the

ultimate objective of EE. Also, if there is a need to change behaviour it is necessary to

know first which behaviours represent a major damage for the environment and to

understand the factors determining the complex human behaviour.

Some definitions of attitudes state that they are complex mental orientations

involving beliefs and feelings and values and dispositions to act in certain ways (Word

WebPro, 1997), or as expressed by Simpson, R. et al. (1994) attitudes represent

feelings towards issues, objects, people and situations.These definitions and the above

I. T. Naranjo 8
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description of the human-environment relationship could lead to the affirmation that

humans have negative attitudes towards the environment because their behaviours

produce damaging effects on the environment. However, as Cassidy (1997) observes,

this is not true because although same people have positive attitudes towards the

environment (Le. they think that environmental protection is important) they do not

translate their attitudes inta behaviour. Another example illustrating this is the

acknowledgement by many people that the lise of fossil fuels is an important source of

air pollution. hl same cases these people would be willing to avoid the lise of private

cars. However, due to their personal circumstances, they continue using cars. Economic

factors (prices of public transport), and social causes (culture, status, policies)

determine this behaviour.

Attitudes "only predict behaviour in certain circumstances" (Cassidy, 1997). It is

important to consider that attitudes are intimately related to values and beliefs.

Behaviour is just an image of attitudes.Recalling EE's goal of promoting an attitudinal

change, it is significant to remember that attitudes are only Olleelement of a complex

system in which knowledge, feelings, values, norms and beliefs are interrelated and

interdependent (see Figure 2). Therefore, a change in attitudes requires a change in the

whole system, as well as aholistic comprehension of human behaviour in relation to

other contexts (e.g. political, social, economic and educational), which affect and

stronglydetermine the manner in which humans interactwith the environment.

l. T. Naranjo 9
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Figure 2: Interaction of environmental education, the learning subject and the
environment.

2.5 The role of valnes in the human-environment relationship
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According to Simpson et al. (1994), as attitudes refer to a predisposition to respond

to places, objects events or ideas, values focus more on abstract ideas. Values are

complex entities that interact with attitudes, and heliets in different ways and when all

are combined they define individual's behaviour towards the environment, as can be

seen in Figure 2.

Values are determined by several social factors such as family, school, friends,

religion, norms, mass media, and policy. There are other variables interfering with

value formation as weIl as gender, personal experiences, psychological development

and the educational context in which people grow. Individual needs are another

important factor that determines value formation.

Values have a strong influence on the world-views (see Figure 3) that individuals

construct. Thus, they influence the way in which individuals think, act and interact with

I. T. Naranjo 10
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their environment. They are also significant variables that determine the role that

individuals adopt in their world.

Ecospher.e-centered ;:

Figure 3: General types of environmental world-views.
Source Miller, 1997 p. 748 (Diagram developed by Jane Heinze-Fry)

As shown in figure 3, environmental views can differ from atomistic or individual

centered to a holistic and earth centered or ecocentric view. Taking inta account Figure

2, it can be noted that world views result from the interaction of values, attitudes,

affects, beliefs and knowledge. Thus, behaviour combined with world views show

individual's tendencies towards the environment.

2.6 Environmental perception

Human perception of the environment is another key in understanding how

individuals establish their relationships with the environment. Individuals become

aware of the environment through their senses and through the way in which they

process the information they receive from the environment.Again, the information that

individuals receive from the environment is interpreted and processed under the

influences of hisIher psychological and cognitive structures. It can be said that

individuals perceive the environment through their senses and this information is

assimilated and adapted for further interactions with the environment according to the

individual's beliefs, values, attitudes and cognitive structures.

l. T. Naranjo 11
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2.7 How do individuals learn

In section 2.1 was stated that EE' s objectives are to encourage an attitudinal and

behavioural change in the human-environment relationship. In order to develop EE

programs it is important to know more about the learning processes and how

individuals build knowledge. The particular aspects of the learning process and

acquisition of new knowledge that the prograrnme needs to encourage to shift or to

change must be identified if individuals' relationshipwith the environment are going to

change.

When an individual enters a new learning program s/he comes with a baggage of

personal motivations, goals, interests, and previous knowledge about the subject of the

programme. As statedby Novo (1996) previousknowledge and ideas about the subjects

have great influence on people's behaviour. It can be inferred that also previous

experiences and knowledge interfere with human perceptions and thus influence how

the new knowledge is going to be structuredby the individuals. Ramsden (1992) states

that previous experiences influence students interests and approaches of learning. As

learning approaches (meaningfullearning and rote learning) have a definitely influence

in the concept construction. Furthermore, as has been slid in this paper, concepts

interact with the individuals' interna! entities3 and as a result, they may influence

individual's behaviour. According to Jarvis (1992) knowledge, experience and

information are not enough to change a person's behaviour. Jarvis stresses that for an

individual to change a reinforcing reasoning and reflection about the theoretical

information used in the practice and a constant evaluation of the results are required.

Then it could be possible to assimilate the information and this can lead to a change in

the person' s behaviour.

A recurring theme of this paper is that EE searches for behavioural and attitudinal

changes towards the environment. In fact, many EE programmes seek to encourage a

3 InternaI entities is used to refer to the set formed by attitudes, affects, knowledge, beliefs and valnes illustrated in Figure
2.

I. T. Naranjo 12
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holistic understanding of the world and of environmental problems. Then, the didactic

methods and the structure of the programme need to be holistic as well. This means that

EE should understand the individual in aholistic manner, also. Using this approach EE

accepts that individuals leam about the environment in different circumstances and

with different motivations and experiences.

2.8 People's knowledge about the environment

It has been said in this pareT that EE deals with the human individual who is a

complex entity build up with feelings, knowledge, attitudes, values and beliefs. Also

that EE should treat the individual and education in aholistic manner in order to move

towards a maTeholistic understandingof the environment.

In this order of ideas, it is important that environmentaleducators keep in mind that

"the single most important factor influencing leaming is what the leamer knows"

(Mintzes & Wandersee, 1998).As Keamey & Kaplan (1997) say, "people's knowledge

about environmental issues is a central cancern in environment and behaviour

research". According to Keamey and Kaplan (1997) the identification of people's

environmental understanding help teachers to identify the kind of information their

students need to enrich their environmental understanding. Hellden (1995) also

encourage teachers to know maTe about students ideas about different phenomena.

According to these ideas, EE programs should keep in mind the importance of working

with students ideas about the issues coveredby the program.

However, knowing students ideas about the subjects,issues or phenomena should be

combined with aholistic understanding of the individual. It is also important to

recognise teachers' role as mediators and the student as an active subject in the leaming

process.

Cognitive or concept mars (described in maTe detail in section 3.2) are helpful tools

to identify people's ideas, and knowledge about the world as stated by Keamey &

I. T. Naranjo 13
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Kaplan (1997). This tools can help to identify how people structure and organise the

information they perceive from the environment, their beliefs and misconceptions of

the world. Concept maps have been proved to be useful to identify students' knowledge

about different subjects and as tools to improve their learning processes, as was

showed by Novak and his team at Cornell University after several years using this

methodology (see Novak, 1993,1993and 1998).

l. T. Naranjo 14
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Chapter 3

3. METHODS

3.1 Introduction

This study aims to identify adults' environmental understanding. It is designed to

identify whether or not students from the LUMES programme have a systemic

understanding (holisticview) of the world.

The methodological strategy selected to identify the students' ideas about the

environment was concept maps, which are explained below. Among the aspects that

this research seeks to survey are:

1. Are the students able to identify different cyc1esrequired to fulfil their needs for

food?

2. Do they identify different dimensions (e.g. social, economic, political, biological,

geographical) in the whole process?

3.

4.

Are the students able to establish relationsbetween the differentdimensions?

How do they understand the complexityof the environment?

The answers to these questions were obtained from the analysis of the student's

concept maps.

3.2 Concept maps

As was introduced in section 2.8, concept maps are considered useful tools to

identify students understanding about the environmental issues related to food, and to

identify how they structure their knowledge and the kind of relations they are able to

establish among the different aspects involved in the food system. According to Novak

(1993) concept mapping was used in their research as a tool to identify students

I. T. Naranjo 15
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representation of concepts and propositions. As Novak (1993) implies: "concept maps

are useful tools to illustrate key ideas in assimilation".

Kearney & Kaplan (1997) refer to this technique as cognitive mapping, which

assimilates to Novaks concept mapping technique. Kearney & Kaplan imply that "most

fundamental human cognitive processes inc1udingprediction, decision making and

planning would not be possible if people did not have some way of internally

representing the external environment".

For the purposes of this research, concept maps are defined borrowing Novak's

(1993) definition as concepts linked together by propositions or linking words and

organised hierarchically, according to the context, importance, and relationships

established between the concepts or ideas. The students were asked to represent their

concepts or ideas graphicallyin the form of landscape conceptual maps. ffi these maps

information is presented in the form of a picture. The maps the students drew were

treated as conceptual maps or as mental models representedgraphicaIlyby the students.

ffi the analysis, students' maps were studiedusing Novak' s definitionof concept maps.

Concept maps fit very weIl into this approachbecause they provide information that

people absorb from their daily interactions with their outside world. Thus, when they

are asked about aspects of their routines or their lives, they lise the information they

perceive, and organise it in their very personal manner. To build concept maps, people

lise the knowledge they have; they also set priori ties that are relevant for the particular

aspect of their lives they want to describe. Therefore, concept maps are useful to

identify the hierarchical organisation that people have of their surroundings. They also

help to identify whether or not the individuals have a systemic comprehension of their

world, or whether or not they consider certain relations and linkages between elements

and process.

The purpose of this study is to identify the students' ideas about their environment

through the conceptual map they drew as an answer to Ollequestion. They also were

I. T. Naranjo 16
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expected to liSe a conceptual map of the landscape kind.

3.3 Description of the task

To survey the students' ideas about their environment they were asked the following

question: Wheredoes thefood you consume comefrom and where does it go to?

The students received two sheets of A4 paper. The first Olle contained the

description of the task and the question. The same page solicited information that was

used for the analysis of the response,like:

a) Academic background, and

b) Name (Optional)4

They had to draw their answers on the second sheet which was a blank page.

3.4 The Students

The survey was applied to twenty-two students from different countries between

twenty-one and thirty-eight years old, who are starting the 1998-99 LUMES course

(LUMES 98). From the twenty-two students ten were mate and twelve female. Eleven

of them belong to the natural sciences and eleven to the social sciences. The second

group who answered the questionnairewere fifteen students from the first generation of

LUMES (LUMES97).Eight of the fifteen students are female and seven are mate. Ten

belong to the natural sciences while five belong to the social sciences. They received

the same question, and were expected to answer in the same way as the first group.

They answered the question at the same time as LUMES 98 did. They were asked to

answer the question in this survey during the second week of the course. They had Olle

hour to work on the task described above.

4 All the students gave their names.
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3.5 Analysis

The analysis of the conceptual mars drawn by the students was based on a concept

map which is explained further in this section (see Figure 4). The concept map contains

the main aspects involved in the production of food and the final disposition of the

refuse after the consumption or during steps in the whole system. The attention of the

analysis focused on three main aspects: dimensions, relations between the dimensions

and scope of the system. "

3.5.1 Analysis categories of the questionnaire

The approach used for the analysis of the students' answers to this survey was

influenced by the systems theory. On the Olle hand, the whole process of food

production until the final disposal of wastes generated arter consuming foods was

considered as a system. On the other hand, it was assumed that the act of consuming

food links humans directly to the environment.Althoughthis linkage is not a conscious

Olle,it is Olleimportant way in which humans relate directly to their environment. How

the students understand this relationship and how able they are to map such a complex

system is just a mechanism to comprehend how they understand the complexity of the

environment to which they belong.

To facilitate the analysis of the students' answers to the survey a concept map (see

Figure 4) was developed. The map covers different aspects related with the origin of

food and its destiny after it is consumed. It was developed in an attempt to picture a

holistic view of all theaspects relatedwith food.

The concept map shows the interaction and interconnectedness of different

dimensions related to the production of food and the elimination of wastes either during

the production process or at the end of the consumption.The structure of the map offers

a wide perspective on the differentelements interacting in the food production process.

The interactions are characterised by the exchange of energy or materials between the

different elements. The interactions between the different dimensions illustrate the
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complexity of the whole system. Thus, it is possible to observe that there are structures

depending on others in the whole process.

3.5.2 The dimensions

From the analysis of the concept map, nine analysis criteria were identified to

establish the dimensions interactingin the whole system.Each dimension is determined

by the kind of information that the student refers to, when s/he described the process of

both production and elimination of food.

For the purposes of this thesis, the dimensions are understood as specific processes

which require input of resources (energy or materials) and produce output (products or

by products). According to this definition of dimensions they correspond to the idea of

cycles that Wylie et al, present in their survey (see Wylie et al, 1998). One or more

dimensions can be used to explain the behaviour of the whole system of food

production and final disposition of residuals,which was the interestfor this research.

The identified dimensions for this analysis were extracted from the concept map in

Figure 4. These dimensions were:

1. Biologieal: If the student referred to natural processes in the production of food.

Also if any of the following elements were included in the description: natural

resources, food chains, ecosystems,cycles (e.g.nutrients, water).

2. Chemical: If the student referred to the lise of chemicals or to pollution

processes due to the production or elimination of food. Also if any of the

following elements were included in the description: emissions, fertilisers,

chemicals and nutrients' cycles.

3. Culturai: If the student referred to certain eating customs proper from his/her

culture (i.e. vegetarianism)
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4. Economic: If the student used artificial or economic productive systems in the

answer. Also if any of the following elements or processes were mentioned:

industries, transport, marketingsupermarkets,market place and household.

5. Geographical: If the student referred to different countries, geographicalzones,

geographical regions, or climates in his/her answer.

6. Personal: If the student reflected on the use that s/he makes of foods to build up

metabolic processes,or if s/he mentioned that food is used to build muscles or to

produce the energy for the body.

7. Social: If the student used any of the following elements in his/her answer:

workforce, labour, consumers, consumption, communities, govemment, policy-

making and competence.

8. Technological: If the student used any of the following elements in his/her

answer: machinery,energyuse, treatmentsand packaging.

9. Others: If the students referred to other dimensions that did not rit into any

category listed above.

3.5.3 Systems approach of the students

It was suggested in Chapter 2 that EE require a holistic approach to motivate the

understanding of the complexity of the world. This implies that in order to understand

the environment a systemicunderstanding of the world is required. For this reason, the

students were asked to draw a map in which they could show where the food they

consume comes from and where it goes arter being consumed. The purpose of this

question was to find out first of all whether or not the students were able to identify a

system.

3.5.4 Open or closed systems

In addition to the development of the system based on different dimensions, the

analysis also considered the ability of the students to close loops or relationships
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between dimensions or between input and output from one dimension. The attention

was foeused also on identifying whether or not the students were able to predict future

behaviours from the system based on the relationships they established in the system.

Attention was kept on students ability to deseribe closed or open eycles of matter and

flows of energy.

3.5.5 Scope of the system

The analysis also took into aceount the seope of the students' systems, whieh helps

in diseerning their understanding of the environment. This means that for the analysis it

also was important to see if the systems the students ereated had a global, regional or

loeal seope. With seope in mind it was also important to analyse the kind of relations

they established among the dimensions.

3.6 Scoring

Seetion 3.5 deseribed the analysis eategoriesfor this survey, which were seored in a

uniform manner, in order to classify the students aeeordingto different eategories. The

following steps summarise the main actions earried out to seore the students answers:

1. The eoneeptualmaps drawn by the studentswere analysed earefully.

2. The main eoneepts and ideas represented in the eoneeptual maps were extraeted

and listed in a separate sheet.

3. The students' ideas were analysed and classified aeeording to the dimensions

and eategories identified in the previous seetion.

4. The eoneeptual maps were earefully interpreted to identify relationships

established between the dimensions, the seope of the system and the kind of

system ereated by the student.

5. A seore sheet was ereated to summarise all the information of the students (see

Appendix 1) for a further quantitativeanalysis.

I. T. Naranjo 22



Adult's Environmental Understanding

6. Using the score sheet and the description of the categories, the students were

elassified into the levels of environmental understanding described in the

following section.

3.7 Levels of environmental understanding

In order to elassify the students according to their environmentalunderstanding, the

following categorieswere created:

1. Linear: The students grouped under this category showed linear thinking,

which ineluded no more than two dimensions. They did not eloge any

relationships of input and output.This was the most basic level of environmental

understanding, elosest to a fragmentedunderstandingof the environment.

2. Simple: This category grouped those students who were able to eloge any

relationship between the input and the output even if they used Olle or two

dimensions to describe the system.

3. Moderate: This category grouped those students who understood the system as

an interaction of three or four dimensions.They were able to establish different

relationships between the dimensions (their input and output), meaning that they

elosed the system or parts of it.

4. Complex: This category was elosest to aholistic view of the environment.

Students in this category, were able to understand the interconnectednessof the

components of the environment.They are able to see flve or six dimensions and

establish the interrelationof them. They also are able to predict the behaviour of

the systemunder differentconditions.

5. Holistic: This category is reached when the system is described as the

interrelation of more than 7 dimensions which together work as a whole and

where it is possible to identify flows of energy and cyeles of matter. Students in

this category are able to elearly identify input and output and to establish

relationships among them. When reached aholistic understanding of the system,
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the students should be able to combine different disciplines and perspectives to

explain even simple processes.
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Chapter 4

4. RESULTS

The hypothesis that adults have a fragmented view of how their environment

functions and therefore it is difficult for them to perceive the complexity of a system

was supported by this survey. The hypothesis that conceptual maps are useful tools to

assess environmental understanding was also supported by the study. The hypothesis

that environmental perception is determined by the combination of former learning

processes, people's perceived needs, desires, experiences and goals was partially

supported. The following paragraphs will give a general overview of the results of the

analysis of the conceptualmars using the criteria describedin charter 3.

4.1 The dimensions

Figure 5 shows the frequencyof appearanceof each dimension.The results for each

dimension are described in the order of frequency that the students mentioned them in

their answers.

1. Economic: This dimension got the highest score. Twenty-eight (76%) of the

students referred to economie factors that intervene either in the production of food

or in the elimination of refuse. Most of them perceived the economie dimension as

the process of buying foods in a shop, or as the production of comestibles either in

factories or farms or as cultivated crops. This dimension can be seen in student 01

in Appendix 2 when she makes emphasis on the transportation needed for foods

taken from abroad. Student 09 in Appendix 3 also shows this dimension with the

graphs of agriculturalcrops and livestock, the supermarketand marketing.
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Figure 5: Dimensions identified by the students

2. Biologieal: Twenty-one students (57%) showed that food has it origins in natural

processes. There were no representative differences between LUMES 98 and 97 in

the frequency with which they identified the biological origins of food (Thirteen

(59%) LUMES 98 and eight (53%)LUMES 97). In general, the students perceived

the importance of natural processes in the production of food or as the source of

natural resources for its production. An example for this dimension can be seen in

student 03 in Appendix 2 with the graphical representation of the solar energy

entering in the system and the water cyc1e.Student 34 also shows this dimension

by mentioning the supporting elements as soil, water and temperature, and the

biospheric variation, requiredfor plant growth.

3. Technological: Seventeen (46%) of the students used technological elements

which were important either for the production of food or for the elimination of

post-consumption residuals. The percentage of LUMES 98 students (55%) who

used this dimension was higher than the percentage of LUMES 97 students (33%).

An example can be seen in student 22 in Appendix 2 when she shows the

treatment plant for sewagewater before it re-enters to nature.

4. Chemical: Sixteen (43%) of the total students mentioned the chemical dimension

as one part in the process of production of food or elimination of the residuals. It is

important to notice that the majority of them referred to chemical processes when
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they mentioned cycles of nutrients (e.g. Carbon or Nitrogen). There were no

differences between LUMES 98 and 97; nine and seven students respectively

mentioned chemicalprocesses. See student08 in Appendix 2.

5. Geographical: Twelve (32%) of the students perceived the geographical

dimension in the whole system. They did so, when they mentioned the origin of

foods in different countries, or when they took into account geographical zones

that determine the production of foods (e.g. mountains and arable lands). There

were more LUMES 97 (47%) students who referred to this dimension than

LUMES 98 students (23%). Students 01, 19, and 37 clearly showed the

geographical origin of the food they consume.

6. Personal: Seven (19%) of the students perceived their bodies and their metabolic

processes as Olleof food's destinies. Comparativelythere were more LUMES 97

(27%) who perceived this aspect, than LUMES 98 students (14%). Student 22 in

Appendix 2 referred to this dimension implying that Olle of the destinies of the

food is to produce the energy she requires for LUMES studies.

7. Social: Three students (8%), perceived social aspects as part of the system. The

students who referred to this dimension perceived that there are competencies for

food among the members of the society or that foods are shared with other human

beings. Social aspects also were identified when Olle of the students clearly

mentioned social problems such as unemployment related to the industrial

production of food. Student 35 in Appendix 2 gives an example by mentioning the

strikes and the hard work requiredon the fields.

8. Cultural: It is important to notice that this dimension was seldom referred to by

the students. Only two (5%) mentioned cultural factors in their answers. Here is

found the major differencebetween LUMES 98 and 97 students given that nOlleof

the LUMES 98 mentioned cultural factors in their answers. Student 37 in

Appendix 2 used this dimension implying the consumption of traditional foods

sold in arabic shops.
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9. Other: Three students (8%) mentioned other dimensionsas elements interfering in

the system they perceived. These dimensions were: a) Political (see Student 1 in

Appendix 2) as there were noted some controls and laws to regulate the treatment

of residuals after consumption; b) Physical as there were evaporation process

specified in the water cyc1e;and c) Time dimension as time was described as an

important factor which conditions the re-enteringof matter into the whole system.

4.2 How do students perceive the complexity of the system?

Section 4.1 explains the individual description of the frequency with which the

different dimensions appeared in the answers of the students. However, it is important

for this survey to see how complex the systems drawn by the students were. Table 1

and Figure 6 show the distribution of the students according to the number of

dimensions they inc1udein their drawings.

Table 1: Number of dimensions combined in the students' systems
* Express the total number of the stimof LUMES 98 + LUMES 97 or the stim of female

+ male
** The Student who perceived O dimensions is the one that did not answer correctly the

question

As shown in Table 1, there was a tendency in both LUMES 98 and 97 to perceive

three dimensions. Thirty-eight per cent of the students showed this tendency. The

second tendency was to perceive two dimensions. Combining the students who

perceived three and two dimensions the total of 27 represents62% of the sample.
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Only one student perceived six dimensions. No students were able to identify more

than six dimensions. See Student 35 in Appendixes 1 and 3.

There are some differences between LUMES 97 and 98 students. No LUMES 97

perceived one dimension and the student who perceived 6 dimensions belongs to this

group as well. However, no LUMES 97 identified 5 dimensions white one LUMES 98

student did.

As can be seen in Table 1 and Figure 5, the students who perceived four, flve and

six dimensions were women. It is also significant that all hut one of the mate subjects

ranked in two and three dimensions.

2 3 4 5 6

Number of dimensions
.female Dmale

Figure 6: Gender differences in the number of dimensions used to build the system

4.2.1 The most frequent combination of dimensions

Two of the three students who perceived only one dimension, used the economic

dimension to represent the origin of food. The other one used the biological dimension.

From the eight students who perceived two dimensions, three of them used the

biological and chemical dimensions together. Two students combined the economic
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with the technological dimension. hl general the biological dimension got the higher

frequency.

From the fifteen students who used three dimensions, the most frequent

combinations were: four students used the geographical, the economic and the

technological, and three students combined the biological the chemical and the

personal. The economic was the most frequently used dimension by this group (12

students used it).

Three of the six students who used four dimensions used the following combination:

biological, economic, chemical and technological. All 6 students mentioned economic

factors that interfere in the system. It is also important to note that the biological,

technological, and chemicalperspectivesappearedwith a frequencyof flve times.

There were no combinations repeated by the students who perceived flve

dimensions. It is important to notice that three of the three studentsperceived economic

and technological factors in the production of foods as well as in the elimination of

residuals.

Only one student used six dimensions. She perceived social, geographical,

economic, chemical, technological and cultural dimensions in explaining the whole

system.

4.3 System approaches of the students

Considering the maps, the students can be divided into two groups: Those who

described the system as a c1osedone (73% of the students) and those who described it

as an open one (24% of the students). One student lid not answer the question (3%).

Figure 7 resumes these results. The answers of the students showed that the majority of

them perceived the process as a c1osedsystem in which matter flows from one element
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or process to the other. Most of the students perceived that the residuals of all the

process are cycling through the whole system.

Those students who did not identify the process as a closed system, tended to draw

linear processes, in which the main element of the system was the human body (their

bodies). In this linear representationof the systemthe students tended to show different

sources and sinks for the food and its wastes. They did not identify cycles of matter or

energy flows through the whole process.

Glosad
73%

NA
3%

Figure 7: Type of systems identified by the students

It is important to observe that there are some gender differences in the perception of

the system as an open or closed one. As can be seen in Figure 8 there was a higher

tendency (80%) in women to perceive the system as closed as opposed to men (59%).
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Figure 8: Summary of the gender differences in the
perception of the system.
The inner axis includes data for female subjects
and Otiteraxis includes data for male subjects.

4.4 Scope of the system:

According to the answers of the students, there were no significant differences in

their perception of the scope of the system. This means that the students' perceptions

were evenly distributed amongthe local, regionalor global view of the system.

Local
36%

Global
33%

Figure 9: General perception of the scope of the
system

4.5 Levels of environmentalunderstanding

According to the levels described in section 3.7, the students were c1assifiedinto

different levels according to the complexity showed in the structure of their conceptual

maps. As can be seen in Table 2 and Figure 1 the largest number of students (16) are in
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the moderate leve!. This means that many of the LUMES students were able to identify

three or more dimensions to explain the food system and they were able to c1ose some

relationships between some of those dimensions.

Nine students (27%) were grouped in a linear understanding of the environment. It is

important to notice from the score sheet that four of the students c1assified under this

level perceived three or four dimensions hut did not c1ose relations between these

dimensions. Therefore, they were inc1udedin this leve!. Students 09, 19 and 26 in

Appendix 2 are examples of this level of environmentalunderstanding.

Six students (16%) showed a simple understanding of the environment. Most of

them used two dimensions to represent the whole system and c1osed at least one

relationship between these dimensions(see student 08 in Appendix 2).

Seventeen students (46%) were c1assifiedunder the moderate level of environmental

understanding. Twelve of them used three dimensionswhite five used four dimensions

to describe the food system. As with the previous group, they c1osed at least one

relationship between the dimensions. Mostly, they c1osedthe relationship between the

initial input at the beginning of the process with the last output, after the food was

consumed (see Students 22, 31 and 34 in Appendix 2).

Four students (11%) were in the complex level of environmentalunderstanding.

Most of the students who were c1assifiedin this group,used five dimensionsand only

one used six dimensions (see students01 and 36 in Appendix 2).
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understanding.

There were no students c1assified in the holistic level of environmental

III LUMES 98

ElLUMES 97

C TOTAL

NA Simple Moderate Complex HolisticLinear

Environmental Understandlng levels

Figure 10: Classification of the students according to the different levels of environmental
understanding

Table 2: Distribution of LUMES 97 and 98 students among the environmental
understanding levels
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Chapter 5

5. DISCUSSION

5.1 Introduction

Before starting any discussion about the results presented in the previous charter, it

must be noted that the LUMES students are characterisedby having a personal interest

in environmental issues. This is an important fact because it might influence the content

level of the answers of the students. It might also be considered that the analysis of the

results focused mainly on the description of some characteristics to identify how the

students understood and representedtheir environment.

5.2 The dimensions

The dimensions used by the students to describe the system can be used as cIlies to

identify how they perceive and understand the environment. The survey gave data to

support that perceptions of the environmental web of food consumption and waste

products are represented in the students' mars.

A cIoser look at the results indicates that the economic dimension prevailed for the

majority of the group, even for those individuals who come from the natural sciences.

This could be interpreted to indicate a certain kind of recognition by the students of

their belonging to an economic system. The most common aspect of the economic

dimension represented in the mars was the recognitionof human controlled methods of

production (crops and livestock) as well as the recognition of the need for

transportation of the products from the producer to the consumer (see Student 01, 19

and 36 in Appendix 2). Nowadays the most common way to get food is through its
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commercialisation as goods in the economic system. Thus, it is not surprising that

man y of the students identified economic elements in the system.

The second most commonlyused dimensionby the students was the biological one.

They usually referred to natural processes as the origin of the food they consume (see

Students 03, and 34 in Appendix 2). This dimension was mainly represented by the

mention of food chains, the identification of energy flows, and by the mention of

natural resources needed for the production of food. It should be noted that when they

mentioned natural resources as a part of the production of foods they did not mean

man's manipulationofthe resources.

The third most frequently used dimension in the mars was the technological one,

which can mean that the students understood the need for technologyeither to produce

the food or to treat the arter consumptionresiduaIs.This dimension was mainly used to

refer to the treatment of residuals and wastes. This result could indicate that the

students believe in technology as a solution for environmental problems. On the other

hand, it is important to notice that technology is another important aspect in today's

daily life and its inc1usionin the students' mars give its recognition (see students 9, 19

and 31 in Appendix 2).

The fourth most commonly used dimension by the students was the chemical one.

Eleven of the sixteen students who referred to the chemical dimension came from the

social sciences. This may mean that the students who used it were those trained to

identify hidden processes as the chemical changes of elements or those who were

highly sensitive to the identification of the interaction of different dimensions (see

student 35 in Appendix 2).

The geographical dimension was the fifth most commonly used dimension by the

students. Use of this dimension can provide information on the students' perception of

the physical organisation of their environment.It also can mean that the students were

able to see that the production of food is dependent on geographicand that certain food

I. T. Naranjo 36



Adult's Environrnental Understanding

is produced elsewhere and then transported to different countries (see students 01, 19

and 36).

The sixth most commonlyused dimensionby the students was the personal one. The

inc1usionof this dimension in the maps gave a very valuable insight into the students'

perceptions of themselves as part of the system. Inc1usionof the personal dimension in

some cases can be confused with an egocentric perception of the environment.

However it should be analysedto identify whether or not the student perceived that the

resources are there to fulfil hisIherneeds or if slhe recognisedthe role that slhe plays in

the whole system (see student 22 in Appendix 2).

Only three students referred to social aspectsof the system.The low frequency in the

lise of this dimension can indicate that it is a difficult aspect to connect with the

environment. It is difficult to establish a social relationshipwith the production system

and therefore it might be seen as irrelevantfor most of the students. It is interesting that

many students used the economic dimension in their systems, while the social

dimension was used only by three of them. This fact could show that the students are

more familiarised with the economic than with the social aspects. Or it may signify that

as economic issues are more tangible than social issues they are easier to identify (see

student 35 in Appendix 2).

The cultural dimension presents almost the same situation as the social. Only two

students referred to cultural aspects related to their food systems. Those aspects were

mainly preferences for certain types of food. It is difficult to establish if the students

were reallyaware of the impact that cultural aspects have in the food system. This is

one aspect that could be explored in more depth in a further investigation (see student

37 in Appendix 2).

Taking into consideration that education for sustainabilityand in the same way EE,

are meant to encourage a new paradigm to understandnature and society,it is important

to know to what extent students in an EE program understand the complexity of the
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environment. As Huckle & Sterling (1996) suggest, education for sustainability can

help to encourage a change in peoples' understanding in order to find a development

that coexists with environmental conservation. Following this line of thinking, it is

important to consider that for sustainable development, EE should encourage an

understanding of the interrelation of the triple bottom line: the economic, the social and

the environmental basis of development. Thus, aholistic understanding of the

environment should bring the students at least to see and understand the

interrelationship between nature, economics and society. The students who answered

this survey were exposed to a question that sought to identify how they understand

these interrelations. The results obtained show that many of the students are

approaching towards an understandingof the complexity of the environment. However,

there is still a strong tendency among them to see those dimensions that are close to

their academic background. For example, the student who was able to see six

dimensions showed a strong tendencyto represent those aspects that were closest to the

social perspective, rather than those closer to biology.

5.3 The students' perception of the complexity of the system

According to the results the students tended to lise two or three dimensions to

explain the system. This could meaD that they are aware of the interaction of three

dimensions, which are the most obvious for them.

The lise of no more than three dimensions by the majority of the group may show

that there is an interest from the students in understanding the system using different

perspectives hut that they are still lacking knowledge or familiarity with other

dimensions and components of the system. This may suggests that the majority of the

LUMES students are aware of certain aspects of the environment, mainly those related

with their daily activities and to their academic backgrounds. Appendix 3 shows that

the students who perceived three dimensions perceived at least two dimensions which

were strongly related to their academic background. This can also indicate that it is
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difficult to see and link other aspects in the process, in particular those aspects for

which the individuals are not trained.

Although nOlle of the objectives of this research were to examine gender differences

in the perception of environmental aspects, gender differences were significant in

assessing the complexity of the responses. The female individuals tended to perceive

more dimensions than the maJe individuals (see Figure 6). It would seem that the

females had a wider perception of the different dimensions than the males. However

this was a small sample and this cannot be affmned. It would be very interesting in a

further research to investigate whether or not there are meaningful gender differences

in the perception of the environment.

Conceming the combinations of dimensions used by the students, it was expected

that the most frequent combinationswould inelude at least the biological and economic

olle. However, the combination of economic and biological dimensions were not

frequent for the mean of the group.

5.4 Systems approaches

Most of the students showed a tendency to elose at least Olle relationship between

some aspects of the environment. This suggest that most of them perceived the

interconnectedness of the different elements of the system. It is significant in the

process of acquiring aholistic understanding of the environment and the processes

related to it. It also could be used as an indicator of the students' abilities to perceive

cyc1esand consequently this can lead them to predict the behaviourof the systems.

5.5 The environmental understanding levels

Figure 10 shows a summary of the general distributionof the students in relation to

the environmental understandinglevels defined for this survey.As can be noticed, nine

of the students fell into the linear understanding leve!. This may imply either that the
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students bad difficulties establishing relationships between the input and output of the

system, or that they really found themselves in a linear level having a fragmented

understanding of the events in the environment and having difficulties understanding

the relationships between some of the dimensions.

According to the objectives of EE and educationfor sustainability,it is important to

encourage students in the linear level to perceive the interconnectedness of many

aspects related to the environment. Therefore, the identification of these students

among a group of students is important in order to stimulate, through the education

system their leaming process to achieve a wider or complex understanding of the

environment.

There are other students who showed a simple level of environmental

understanding.This is the very initial phase in approachingto see the complexity of the

environment. The students in this category showed that they were able to establish

some relationships between some of the dimensions they used (maximum of two for

this leve!). It is important to note that the most important difference between the linear

and the simple levels is that students in the linear level were not able to c1ose

relationships between the input and the output from Olledimension to another.

As section 4.5 shows, most of the students were c1assifiedin the moderate level of

environmental understanding.This suggeststhat most of the group was able to establish

relationships between three or four dimensions and that they were able to c1osesome

parts of the system. The students groupedunder this category may be able to establish

connections between some parts of the system and thus may be able to prediet its future

behaviour. It could be said that the moderate level of environmentalunderstanding is a

previous stage before achieving a more complex level of environmental understanding.

Although, is not possible to affirm that all the students with a moderate environmental

understanding will achievethe complex leve!.Olle important thing to be remembered is

that not all the students may advance to the complex leve!. This is due to different
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reasons hut the most basic is that there are strong academic biases which interfere with

perceiving aspects unrelated to one's academic backgrounds. However, it is important

to remark that the achievement of EE's goals requires aholistic understanding of the

environment, which implies an integrated perception of different aspects affecting the

environment. Thus, EE programs should c1earlydefine the holistic level they expect

their students to achieve. This could help to adjust the information, and teaching

methodology of the program.

Only four students reached the complex level of understanding. However, it is

important to notice that the student who perceived six dimensions, did not refer to the

biological dimension at all. This could be an example of the academic biases because

this student comes from the social sciences and four of the dimensions she used belong

to the social sciences or are c1ose to them. However, as she is using the chemical

dimension, it could be used as an indicatorof her ability to introduce natural sciences in

her thinking.

The holistic understanding, which is the goal of EE should reflect a wider

comprehension of the interrelationship of several dimensions and a wider understan-

ding of the complexity of the environment as a whole. None of the LUMES students

has achieved this level. It is probably a very ambitious task to try to achieve this level,

since it would imply a wider knowledge of the different dimensions interacting in the

environment. It also requires from the students the ability to lise all their skilIs to

interpret phenomena, causes, effects and to be able to predict future behaviours.

This kind of holistic view of the environmentalproblems can be difficult to achieve

with an EE program. It would be desirable to adjust the objectives to a more realistic

level of environmental understandingin which the students achieve at least a moderate

level with the ability to link at least three dimensions (preferablyeconomic, natural and

social) that influence the environment,and which are definitivein decision making.
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The importance of the environmental understanding levels for EE is that they may

influence people's attitudes towards a behavioural change. So, the more complex or

holistic the environmental understanding, the higher the openness to analyse the own

behaviour and to understand one's impact on the environment. Therefore, it could

increase people's sensibilityto accept and assume their own behaviouraland attitudinal

changes to meet solutions to environmental problems. Finally, the advance in

environmental understanding levels may imply the lise of knowledge acquired in

different subjects to analyseenvironmentalissues.

5.6 About the differences between LUMES 97 and 98

As can be noticed from Table 1 and Figure 9 there are same differences between

LUMES 97 and 98. The most important Olle is that there were more LUMES 98

students than LUMES 97 who reached the complex leve! of environmental understan-

ding. Although this is an important difference this should be treated very carefully,

given that LUMES 97 students did not lise all the time given to answer the question-

naire and this could affect their answers. For this reason the analysis of the survey was

not focused on the differences between the two groups. It would be interesting to test

the LUMES 98 students after the LUMES studies are finished to find out if there are

significant changes in the environmentalunderstandinglevels of the same group.

Last hut not least, another important aspect which may have affected the

categorisation of LUMES 97 students is that same of them showed simplicity in their

answers. However a careful analysis of their conceptualmaps showed that they are not

split in lots details and rather showa complex understanding of environmental

processes. There was Ollestudent whose answer showed a very simple understanding of

the system hut in fact, he bad developed a complex map composed of a maximum of

three dimensions and summarising a careful analysis of the problem. Therefore,

simplicity should be treated very cautiously because a very simple modet can be

reached after a very complex analysis.
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5.7 About the research method used

The method used to survey students' ideas about the environment was useful.

Students' answers to the questionnairegave informationabout the aspects they perceive

about their surroundingsand the relationshipsthey establish within those aspects.

Though the results in this case were satisfactory, it is important to make a more

extensive research using this method to adjust its validityand reliabilityand to prove its

behaviour under differentphenomena and subjects.As weIl as to find the way to reduce

difficulties when classifyingstudents into the differentcategories.

In order to test the validity of the method it would be desirable to apply it in the

future to the same group of students or at least with LUMES 98 students to identify

whether or not there are changes in the perception of the problem by the same group of

students.

It should also be noted that this kind of methodologypresent some difficulties when

it comes to the classification into groups. As was noted before, some students were

difficult to classify into the categories although they perceived more than 2 dimensions

they were classified into the linear thinking because they did not closed anY

relationships among the dimensions. One reason for this could be that these students

did not plit much effort on their answers. Another reason may be that since this kind of

survey is based on graphical representation, for some people it can be an obstacle to

express their ideas.

Though the difficulties mentioned, it can be suggested to apply this kind of tool in

different areas, to identify initial ideas and understanding about other subjects or

concepts. It could help to identify the kind of information needed to improve the

comprehension of that subject.
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Chapter 6

6. CONCLUDING REMARKS

This thesis has described a methodology to research and analyse adults'

environmental understanding.hl this methodologyconceptual mars were used as tools

to identify the ways adults establish relationships and connections between the

elements that constitute the environment.The results showed that 36 of the 37 students

surveyed were able to identify a system of at least Olledimension, and that the students'

environmental understanding differ from a linear to a complex understanding.

hl terms of the validity of the survey, it should be kept in mind that the data

collected was based on the student' s ability. to draw conceptual mars. They were

engaged in the developmentof food systemsin which they exposed their ideas about its

origin and the final destination iller it is consumed. Their mars gave enough

information to c1assifythem into the differentunderstandingcategories.

The identification of the different dimensions and categories used to c1assify the

environmental understanding levels of the students is an important tool for

environmental education because it helps to identify how adults perceive and organise

their environment. Thus, it can be very useful to discem the knowledge and ideas

supporting their thinking structure and so, the curriculum for EE programs could be

structured taking them into account to encourage a betteT understanding of the

environmental complexity.

The conceptual mars can be used to assess students' understanding of certain

environmental issues, as well as a tool to stimulate a deeper analysis and understanding

of processes and aspects related to the environment.
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This kind of assessment tool could be used in other areas and subjects to identify

previous ideas and information that people lise to assimilate other information.

It is recommended to combine conceptual maps with interviews as complement for

the information. This could help to find out the knowledge and external influences that

support peoples environmentalunderstanding.

Finally, it is important to continue researching on how students understand the

environment in order to find out the methodologyand information needed to achieve

betteTrelationship with the environment.
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This kind of assessment tool could be used in other areas and subjects to identify

previous ideas and information that people lise to assirnilate other information.

It is recommended to combine conceptual maps with interviews as complement for

the information. This could help to find out the knowledge and externat influences that

support peoples environmentalunderstanding.

Finally, it is important to continue researching on how students understand the

environment in order to find out the methodology and information needed to achieve

better relationshipwith the environment.
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APPENDIX 1: SCORING SHEET

46%54% 43% 57% 3% 24% 73% 35% 30%

to

ACADEMIC dlmenslo
) IlALE FEMALE BACKGROUND HA System System's Scope Dimensions ns Number of dimensions Level of Envlronmental Understanding

SOCIAL NATURAL NA O..., Closed LocaI Realonai Global Blologlcal Chemlcal Cuiturai Economlc GeograPhlca1Personal Social Technolo Other 1 2 3 4 5 6 NA Linear SImole Moderate Comolex NA
1 1 1 1 1 1 1 1 1 1 5 1 1
2 1 1 1 1 1 1 1 1
3 1 1 1 1 1 1 1 1 4 1 1
4 1 1 1 1 1 1 1 3 1 1
5 1 1 1 1 1 1 1 3 1 1
6 1 1 1 1 1 1 1 1 1 5 1 1
7 1 1 1 1 1 1 1 3 1 1
8 1 1 1 1 1 1 2 1 1
9 1 1 1 1 1 1 2 1 1

10 1 1 1 1 1 1 1 1
11 1 1 1 1 1 1 1
12 1 1 1 1 1 2 1 1

;1
14 1 1 1 1 1 1 1 1 4 1 1
15 1 1 1 1 1 1 1 3 1 1
16 1 1 1 1 1 1 1 1 4 1 1
17 1 1 1 1 1 1 2 1 1
18 1 1 1 1 1 1 1 1 1 5 1 1
19 1 1 1 1 1 1 1 3 1 YY
20 1 1 1 1 1 1 1 3 1 YY
21 1 1 1 1 1 1 1 3 1 1
22 1 1 1 1 1 1 1 1 4 1 1
23 1 1 1 1 1 1 2 1 1
24 1 1 1 1 1 1 1 3 1 1
25 1 1 1 1 1 1 2 1 1
26 1 1 1 1 1 1 2 1 1
27 1 1 1 1 1 1 2 1 1
28 1 'DMU 1 1 1 1 1 3 1 1
29 1 1 1 1 1 1 1 3 1 1
30 y1 1 DY Df mf DD' fi' DD ty 1 4 1
31 1 1 1 1 1 1 1 1 4 1 1
32 1 1 1 1 1 1 1 3 1 ,,'
33 1 1 1 1 1 1 1 3 1 f' YJ
34 1 1 1 1 1 1 1 3 1 1
35 1 1 1 1 1 1 1 1 1 1 6 1 1
36 1 1 1 1 1 1 1 3 1 1
37 1 1 1 1 1 1 1 3 1 1

17 20 16 21 1 9 27 13 11 12 21 16 2 28 12 7 3 17 3 109 3 8 15 6 3 1 1 9 6 17 4 1
32% 57% 43% 5% 76% 32% 19% 8% 46% 8% 8% 22% 41% 16% 8%3%3% 24% 16% 46% 11% 3%

;98 10 12 11 11 1 5 16 7 9 5 13 9 O 16 5 3 2 12 3 63 3 4 7 4 3 O 1 5 4 9 3 1
45% 55% 50% 50% 5% 23% 73% 32% 41% 23% 59% 41% 0% 73% 23% 14% 9% 55% 14% 14% 18% 32% 18% 14% 0% 5% 23% 18% 41% 14% 5%

;97 7 8 5 10 O 4 11 6 2 7 8 7 2 12 7 4 1 5 O 46 O 4 8 2 O 1 O 4 2 8 1 O

47% 53% 33% 67% 0% 27% 73% 40% 13% 47% 53% 47% 13% 80% 47% 27% 7% 33% 0% 0% 27% 53% 13% 0%7%0% 27% 13% 53% 7% 0%
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APPENDIX 2: STUDENTS CONCEPTUAL MAPS
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Adult's Environmental Understanding

APPENDIX 3: SAMPLE OF ACADEMIC INFLUENCES

2
O
1
1
2
2
2
2
2
3
3
3
3
3
3

#01
ACADEMIC dimensio

IndividualiD MALE FEMALE BACKGROUND NA Svstem World vision S stem's Sca e Dimensions ns
SOCIAL NATURAL NA Open Closed Atomlstle HolIstie Local Reqional Global Soelal Bioloolcal GeooreDhiEconomicaChemlcai Technoio Personal Cultural Other

" Il
2 1 1 1 1 1 1

10 1 1 1 1 1 1
11 1 1 1 1 1 1
8 1 1 1 1 1 1 2
9 1 1 1 1 1 1 2

12 1 1 %4 1 1 1 2
17 1 1 1 1 1 1 2
23 1 1 1 1 1 1 2
25 1 1 1 1 1 1 2
26 1 1 1 1 1 1 2
27 1 1 1 1 1 1 2
34 1 1 1 1 1 1 1 3
4 1
5 1
7 1

15 1
19 1
20 1
21 1
24 1
28 1
29 1
32 1
33 1
36 1
37 1 ",

3 1 1 1 1 1 1 1 1 4
14 1 1 1 1 1 1 1 1 I 4
16 1 ;-@%@i;1;1 1 1 1 1 1 1 I 4
22 1 1 1 1 1 1 1 1 I 4

"- ; "U'. ,;;;;;;--;
31 1 1 1 1 1 1 1 1 4

1 1 1 1 1 1 1 1 1 1 5
6 1 1 1 1 1 1 1 1 1 5

18 1 1 1 1 1 1 1 1 1 5
35 1 1 1 1 1 1 1 1 1 1 6


