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ABSTRACT 

fhe purpose of this monograph was to assess the 

potentIal value of integrating outdoor activities into the 

Quebec Secondary I Ecology Curriculum. In order to achieve 

thIS oDJective, three approaches were used. Firstly, a 

survey of tne contemporary needs of science education in the 

area ot ecology was undertaken in order to identify where 

outdoor experIence could be most required. It appears that 

at the eve 0+ the 21st century, attention should bepayed 

not only to the discipl ine, but also to the individual and 

the social levels of education. Environmental awareness and 

SCIentIfic 1 iteracy are among the two main preoccupations of 

contemporary science education. Secondly, using a survey of 

the arguments of educators who advocate using field trips, a 

presentation 0+ the theoretical value of outdoor education 

was made. Many outstanding educators have advocated the 

advantages of out-of-the-classroom settings in the areas 

mentIoned above. And thirdly, a review of the scientific 

research on outdoor ecology-related activities was assembled 

to permlt an assessment of the practical value of outdoor 

ecology educatIon. Fifteen studies were reviewed; ten of 

tnem dealt dIrectly with ecology, and the other five had 

portIons 0+ their learning program on ecological concepts. 

1n I ight of the research reviewed, it would appear that 
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learnIng can take place In the out-of-doors. Most of the 

studIes also showed that cognItive achievement in the areas 

of knowledge and comprehension was greater in the 

out-ot-doors than in the traditional classroom environment. 

The very few studies that were reviewed which tried to 

assess the affective value of ecological field trips showed 

sIgnIfIcant positive differences in the outdoor experiences 

over the indoor classroom environment in the areas of 

environmental awareness and classroom cl imate. Considering 

the Importance that is now placed on the environmental 

crISIS and the need for students to become scientifically 

I iterate, it would appear that outdoor education has the 

potentIal to facil itate the MEQ ecology curriculum learning 

obJectIves. The author reiterates, however, the need for 

more research In the areas of cognitive and affective 

outdoor learning in environmental education. The difficulty 

of measurIng effiCIently some of the learning outcomes, the 

great diverslty of the experimental designs, the scarcity of 

relevant and pertinent material related to junior high 

school ecology, and other related problems support this 

recommendation. 
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RESUME 

Le but de cette monographie est d/~tudier la 

valeur potentiel1e de 1 '~ducation en plein air afin 

d'envisager 1 'int~gration d'excursions ~cologiques au guide 

C'dagogique d'~cologie, secondaire I, du Minist.re de 

I 'Education du Qu~bec. Trois aspects ont .t. consid~r.s dans 

cette ~tude: 

1) D'abord, une ~tude des besoins contemporains en 

4aucation des sCIences et plus sp~cialement en .cologie a 

ete entreprise afin d'identifier les .lements 

d'apprentissage dans lesquels le plein air pourrait Stre 

utIlISe. Suite. cette ~tude, il s'av~re qui. la veille du 

vlngt et uni~me sl.cle 1 'education se concentrera de plus en 

clus au d~veloppement de toute la personnel c'est • dire. 

la +OlS au nlveau academique, au niveau de 1 'individu et au 

nlveau des beseins seciaux. La censcientisatien 

envlronnementale alnsi que la demarche scientifique 

demeureront deux objectifs majeurs en science .cologique. 

2) Un tour d/horlzon des opinions de differents 

sc~clallstes en ~ducation sur 1 'efficacit' des activit~s 

ext.rleures a permlS d/en .tabl1r la valeur theorique. Les 

arguments en faveur de I '~ducation des sciences au grand aIr 

http:Minist.re
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sont nombreux et soutiennent 1 'enseignement hors de la salle 

ae classe pour les ~l~ments ~ducatifs mentionn~s plus haut. 

3) Enfln, la qual it~ pratique, tr~s concr~te , de 

I 'education en pleln air pour 1 'enseignement de 1 '~cologie a 

~t4 aOord'e dans cette monographie. Tous les travaux 

scientifiques disponibles qui ont trait. de pr.s ou de loin 

des exp~riences 'cologiques en mil ieu de plein air ont fait 

I 'obJet d'une ~tude attentive. Au total quinze travaux ont 

't' s~lectionn~s d~nt dix d'entre eux furent directement 

rei l~S ~ 1 'apprentissage des notions 'cologiques en mil ieu 

ext~rleur. A la lumi.re de cette recherche, toutes les 

etudes consult.es ant indiqu. que 1 'apprentissage des 

SCIences naturel les est possible gr~ce aux m.thades 

d'enseignement ax.es sur le plein air. De plus, la majorit. 

des ~tudes comparatives plein air/salle de classe ont 

favorls~ les techniques de plein air pour I 'apprentissage 

cognitif dans les domaines de la cannaissance et de la 

compr~nenslon suite aux r~sultats obtenus dans les tests 

d'~valuation. De la mame mani.re, le peu d'.tudes consult.s 

par "auteur qui traitaient de 1 'aspect affectif de 

I 'apprentlsSage ~COlaglque ont majoritairement favoris. les 

m~thodes de plein air en ce qui a trait au d.veloppement 

d'une conscience environnementale. 

Malgr~ le potentiel apparent des techniques de 

pleln aIr a repondre, en partie du moins, aux besoins 

http:consult.es
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contemporalns de I 'educatlon des sciences, 1 'auteur ne peut 

recommender lmm~diatement 1 iint~gration d'un programme de 

plein alr au gUlde p~dagogique, ecologle secondaire I, du 

Mlnlst~re de 1 'Education du Qu~bec. La difficult~ de 

comparer la grande dlversit~ des travaux scientifiques aux 

nlveaux quaJit~, m~thodes exp~rimentales, ~chantillonnage et 

contenu obl igent une telle prudence. L'auteur encourage la 

poursulte des recherches dans ce domaine tout en sugg~rant 

aux ~ventuels chercheurs des 1 ignes mattresses. suivre pour 

Clen evaiuer I 'efficacit~ des techniques de plein air dans 

le cadre des obJectifs d'apprentissage en ~cologie. 
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"Any theory of edLlcation which contempl ates 
a more unified scheme of education than 

now exists is under the necessity of 
facing the question of the relation 

of man to nature" 

John Dewey (1916) 



CHAPTER I 

GENERAL INTRODUCTION 

1·1ntroductlon 

The educatlonal value of field trips has been accepted 

by teachers for decades. Over 40 years ago, Heiss, Obourn, 

and Hotfman (1950) stated that the modern science teacher 

must use the resources of the community to supplement and 

enrich science teaching. More recent authors (Hammerman and 

Hammerman, 1973; Postlewait, 1980; Thier, 1981; Adams, 1982; 

Meyer and Rao, 1984) have also stressed the need to 

lntegrate outdoor activities into the science curriculum. 

In ecology, which is the study of the science of 

concrete lnteractions in the environment, the virtues of 

fleld activities have perhaps been discussed more than any 

other subjects (e.g.Sankey, 1958; Lambert and Goodman, 1967; 

Bennett and Humphrles, 1974; Hale, 1986; Sheail, 1987 and 
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Wheater. 1989). In fact, ecology is, by definition, a field 

subJect as Wratten and Fry (1980) once pointed out, and, 

WIthout tleld work. It ceases to be ecology (Proctor, 1967} , 

or at !east it becomes pointless (Mantle and Heath, 1986). 

2. Statement of the problem 

The Ecology Curriculum, publ ished by the Ministry of 

EducatIon of the Province of Quebec (MEQ) in 1983 and 

deSIgned to be used by secondary school teachers, does not 

prescribe any particular method, but recognizes in the 

outdoors a val id approach to the teaching of ecology_ The 

role of field investigations, however, appears to take a 

rather minor part of the course if one judges by the number 

of outdoor activities proposed in its curriculum guide 

(Gouvernement du Quebec, 1987, pp. 69-174). Of these 

suggested actIVIties, less than ten percent of what can be 

IdentIfIed as field work is being presented. It is hoped 

that thIS low percentage does not reflect the importance 

that the M.E.Q. places on outdoor ecology. Without a firm 

stand In favor of outdoor ecology and clear policies with 

regard to its Implementation into the curriculum, it is 

IlluSIve to believe that teachers will naturally be incl ined 

to create an outdoor program for the ecology course. A 

survey by Duane Keown (1986), conducted to determine the use 

of outdoor resources in the teaching of natural science in 
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uS secondary sChools, indIcates that the majority of the 

classes use outdoor resources fewer than three times during 

the school year. Other surveys (Hall and Wright, 1980; 

80khOrJl-Ghawanni, 1985) have come to similar conclusions. 

AS tar as ecology is specifically concerned, there is no 

lndIcatlon that the situation is differenl. Our educational 

system cannot rely strictly upon the initiative of the 

teachlng staff. Major decisions must first be taken at a 

hlgher hlerarchical level to facil itate program 

lmo I ementat ion. 

PrIor to the integration of outdoor activities into the 

ecology curriculum, there is a need to assess the real value 

0+ outdoor ecology. Considering travel expenses and other 

Imoedlments, the MEQ cannot commit itself to this cause 

wlthout being sure that outdoor education represents 

elements essentlal to the only adequate response needed for 

aChIevlng the objectives 0+ the ecology course. 

Our findlngs suggest that no available review studies 

have been reported specifically on the educational outcomes 

1Monica Hale, Manager of the Urban Spaces Scheme of the 
Department of Food and Biological Sciences at the 
Polytechnic of North London in England (Hale, 1986), 
has stated that "although ecology is implicitly 
referrlng to the field sltuation, it is predominantly 
taught In the classroom". 
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0+ outooor ecology. Most review papers produced so far have 

made an attempt to assess the value of outdoor education in 

general. The fIrst survey known to the author was made by 

Sorrentlno and Bell (1970) who computed the frequency of the 

Judgement values made by educators following secondary 

SCIence field trips. They concluded that, based on the 

opInIons reported In the I iterature, secondary science field 

trIps were considered valuable. They have presented 16 

reasons for theIr claIm. This conclusion, however, was based 

on attributed values and not empirical studies. Koran and 

Baker (1979) have evaluated the effectiveness of field 

experiences In their review of eight field trip studies. 

Thev concluded that outdoor experiences did not appear to 

exceed classroom learning on measures of knowledge gained or 

content learned, and that any justification for using field 

trIps as a requirement in the school curriculum would need 

to conSIst of unique outcomes based on evidence that arises 

trom the experience of field trips. Crompton and Sellar 

(1981) have publ ished a summary of the affective learning 

outcomes resulting from outdoor education experiences. In 

theIr survey the findings of five science activities were 

studleo. Their major conclusion was that although the 

research they reVIewed generally was supportive of claims 

that outdoor educational experiences facil itate positive 

affectIve development, the results were still inconclusive 
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due to the sparsity of evaluative research and the inferior 

qual Itv 0+ some of the studles they reviewed. 

fhe first survey which was more closely related to 

outdoor ecology, concerns a review by Backman and Crompton 

l1984) on environmental outdoor education, with students 

nlne to 16 years old assessing cognitive learning. These 

authors concluded that the evaluative research reviewed, 

based on eight studies, offered only qualified support for 

the value of outdoor education in facilitating cognitive 

development. In 1987, John Disinger reported the results of 

eight studies examining cognitive learning outcomes of 

elementary school students following activities in the 

enVIronment. T~IS reviewer claimed that there was ample 

eVIdence that lnstruction in the environment was useful for 

promoting and achIeVing cognitive gain but that there was a 

need to Incorporate these meaningful outdoor activities into 

Indoor teaChing. In the same year Llsowski and Disinger 

(1987) reviewed 13 stUdies with secondary school students, 

carried out from 1935-1987, on cognitive learning in the 

environment. Following their analysis of these studies, they 

concluded that field-based instruction, as a teaching 

technIque. was worthy of additional well-designed 

ImplementatIon by practitIoners. 
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;3. F-'Ur12..9Se o·f the stud't. 

The purpose of this study was to assess the possible 

value of 1ntegrating outdoor activities into the Quebec 

Secondary I Ecology Curriculum. In order to achieve this 

ObJectIve, three approaches were used. Firstly, a survey of 

the contemporary needs of science education in this area 

wIll be undertaken to identify where the educational needs 

are In this field and, more specifically, in ecology. 

Secondly, uSIng the surveys of educators who advocate for 

outdoor education, of the arguements and eVIdence offered 

concernIng the theoretIcal value of outdoor education will 

be made. And thirdly, a review of the scientific research on 

outdoor-Indoor science activities will be assembled to 

permit an assessment of the practical value of outdoor 

eCOlOgICal education. 

The fol Jowlng 1S a 1 ist of 1 imitations imposed upon 

th is StLldy: 

Only the Quebec Secondary I Ecology Curriculum was 

examIned and analysed in this study. Most research studies 

that attempted to follow scientific procedures which might 

have offered Inslghts into the abil ity of outdoor science 



9 

actIvItIes to reach the Quebec Ministry of Education's 

objectIves and goals in ecology were studied. 

~ maJor problem In researching outdoor education was 

the scarclty of relevant and pertinent material related 

strIctly to ecology secondary I. Researchers tended to 

combIne ecology WIth other academic subjects and/or 

students' grade levels. 

::i. b~§finltlon of terms 

The following is a 1 ist of definitions of terms as they 

are used within the context of this investigation: 

Aftective 	domain: The area pertaining to those objectives 

which are related to a student's emotional nature. 

Included in the affective domain are the student's 

attitudes, values, interests, and feel ings (see 

Krathwonl et ai, 1964 for complete description). 

CognItIve 	domaln: The area pertaining to the subject matter 

content of a curriculum (see Bloom, 1956, for 

complete description). 

Control group: Research studies reviewed in this monograph 

use two acceptations of this term: (1) the 

students who have not participated in the outdoor 

field experience nor in the indoor activities and 
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(2) the students who partiCIpated in the indoor 

actIvitIes. 

Ecology: 	 A special ized branch of the biological science 

which focuses on interrelationships between Jiving 

things and non-living things in the natural 

environment and how these interactions bring about 

exchanges of matter and energy (MEQ Ecology 

CurrIculum Guide, 1987, p.11). 

EnVlronmental Education: The teaching of the principles of 

ecology WIth an emphasis on practical applications 

in the environment and a consideration for related 

factors (economic, pol itical , social and 

historical factors). 

ExperImental group: Those students who have participated in 

either the field experience or the indoor 

actiVIties. 

Field trIps: Any journey taken under the auspices of the 

school for educational purposes. This may include 

visits to museums, a science camp or an outdoor 

hike to a natural site, etc. 

Any Important positive psychological ,social, 

moral, or 	aestrletic characteristics that are 

worthy Qutcomes of an educational experience. Two 

types of 	values were identified: The judgment 
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values that concern values attributed subjectively 

by people, and empirically-determined values based 

on sCIentific results. 
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AND 
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"That which can be learned in the classroom 

should be taught there, and that which can 


best be learned in the out-of-doors 

snould there be taught." 


Sharp (1952) 



CHAPTER 11 

SCIENCE EDUCATION 

AND 

CONTEMPORARY CONCERNS 

The purpose of this study was to assess the cognitive 

ana affective outcomes of outdoor ecology-related 

exoeriences In order to substantiate the usefulness of their 

Integratlon into the Quebec Ecology Sec. I Curriculum. This 

cnapter reVIews contemporary concerns in science education. 

lne oresent research will unveil the raisons d'etres behind 

the development and teaching of the new Ecology Secondary I 

CurrIculum in Quebec. It is bel ieved that one can better 

comprehend the need for a well-orchestrated outdoor 

education program adapted as a strategy for 

teaChIng-learnIng to the ecology curriculum after a brief 

-14­
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stUdy of the oresent sItuation in science education in North 

AmerIca. 

The author has identified three major concerns with 

regard to SCIence educatIon, and, more specifically, 

ecoiogy. 

~. A concern for the disClpl ine. 

varIOUS studies oerformed in the USA have tried to 

determIne the educational needs in the teaching of science. 

~roJect SynthesIs CHarms, 1977), a research study aimed at 

IdentIfYIng educational needs in natural science education, 

concluded that there was virtually no evidence of science 

beIng learned by direct experience. More recent national 

surveys, according to Kennedy and Hickman (1981) and Yager 

(1986). also indicate that biology teachers (including 

ecology teachers) orimarily util ize a lecture mode rather 

than an lnquIry mode so that the teaching of biology and 

ecology remaIn traditional and conventional. Transmitting 

subject knowledge therefore persists as a major goal of 

bIOlogy and ecology teachers. 

ThIS tradItional ist approach seems to have negative 

effects an the students if one considers surveys such as the 

one reoorted by McCormack (1984), and Gaudin (1984). 

AccordIng to these authors, the teaching of science has not 
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croduced satIsfactory results. Students do not haye the 

knowledge and SKIlls to move to higher levels of work in the 

SCIences; they lack the sClentlfic attitudes so important 

~or sClentiflc 1 iteracy. Their abil ity to formulate 

qUestIons and seek answers from observations appears 

deflclent. They do not know specific subject area content 

knowledge. They are unable to recognize a given scientific 

prlnclple presented in a new context and they seem to be 

deficient In reasonlng and problem-solving skills. The lack 

of enthUSIasm and motivation seems to be the reason for this 

"handIcap". Yager reported that 90i. of high school students 

grow Into adults who pay no attention at all to science. 

This survey indicates how apathetic the students tend to be 

towards science. 

The Mlnlstry of Education in Quebec (M.E.Q.), although 

defendIng Itself from prescribing any teaching methods, 

strongly supports any approach that would be conducive to 

the development of a SCIentIfic attItude. The discovery 

method -based on activity, reflection, and knowledge, the 

InqUIry method -focuslng on spontaneous learning, 

ImagInation, and common sense, and the independent work 

method -streSSIng the pupil's interest and sense of 

curIosity are suggested teaching approaches in the ecology 

course. It IS Moped by the M.E.Q. that these methods will 



17 

crlng about a change of attitude on the part of the students 

~owards SCIence. 

8. More concern for the individual 

This humanistic objective was strongly emphasized by 

Dewey In the early 1900's. In such a view, the curriculum is 

centered around the learner instead of the discipline. 

InformatIon IS selected according to the child's own needs, 

and not according to some pre-determined objectives 

prescrIbed by the disClpl ine. Despite the great influence of 

Oewey's Ideas over the American schools, it seems that 

modern SCIence still tends to be discipl ine-bound and 

textbook-controlled. Here is a conclusion drawn by Yager 

(1986) In thIS regard: 

"We continue to push mastery of "our" science 
(that found in the textbook) even though the 
approach decreases student interests •.. " 

"The maJor shortcoming of school science seems to 
be the prevalent notion that its primary aim is to 
prepare students for further study." 

lilt is rare to find a program that helps students 
deal WIth immediate personal problems. " 

<Y ager, 1986, p. 147) 

The Ecology CurrIculum Guide mentions this problem and 

suggests that teachers make the most of community resources 

(beth facIlIties and people) to help the child's own 

de'le I opment : 
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"The mann objective of a science coLlt~se is to 
develop in the pupIl skills and knowledge that 
WIll be Llseful to him" ... 

(Ecology Document, 1983, p.lO) 

4. A concern for the society. 

There is a growing concern about the quality of our 

envIronment. Pollution IS increasing at such a rate that 

very soon mankInd will be faced with unsolvable problems 

that coul d Jeopardize hIS survival. Lebreton and Samuel 

(1976) quoted the ecologist, Paul ine Gratz, as stating: 

"our urban as well as rural areas are being 
plagued with complex biological-physical-social 
problems, such as indiscriminate use of 
pesticides, community blight, air and water 
pollutIon, traffic congestion, lack of 
comp~ehensive environmental planning, and lack of 
Institutional arrangements needed to cope 
effectively with environmental problems." 

Many groups have recognized the need to educate the 

voung generatIons if an environmental ethic is to be 

cUltIvated and perpetuated in our society. The International 

• UnIon tor Conservation of Nature and Natural Resources 

(WOrld Conservation Strategy, 1980), to name only one, 

recognIzes that environmental awareness should begin with 

school educatIon. According to Alan Wagar, a 

non-environmental educator, there is a need to educate 

people so that an environmental catastrophe can be avoided: 
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'iFrom my S"119ht"ly detached point of Vlew, I 
conclude that we face an environmental crIsis and 
that the challenge of environment education is no 
less than that of preventing dlsaster for the 
human race.1! 

(Wagar, 1970, p. 15) 

When one takes a look at our present society of 

consumers who continue to spoil the environment despite the 

great dangers the planet is now facing, one can question the 

eftIclency of our schools in educating the people 

adequatel y. Lynton Cal dwell, a devoted environmental ist, 

emPhasIzes the important role of education with regard to 

nature conservation: 

liThe qLlal ity of the future environment depends 
therefore upon the shaping of attitude~, beliefs, 
and values through present education." 

(Caldwel1, 1970, p.6) 

The same author also recognizes the failure of our present 

educatIonal system to fulfill this essential task: 

lilt is especially important that basic 
environmental concepts be built into secondary 
education where they have heretofore generally 
been lacking." 

(Ca1dwe 11, 1970, p. 7) 

SInce ecology is directly concerned with environment, 

the M~Q has felt that its curriculum should aim at educating 

the students according to the pressing societal needs such 
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as envIronmental conservation. In fact, for the MEQ, nature 

protectIon constitutes a major theme in the ecology course. 

"ThIS course focuses on the following values: 
respect for I ife, a regard for the community and 
the environment," •.. 

(Ecology Document, 1983, p.8) 

It IS belIeved that the development of good ecological 

thInking In our youngsters will produce future generations 

of adults who are ecologically I iterate and, consequently, 

whO make responsible decisions regarding environmental 

protection. 

There has been a growing concern over the past years 

that the relationship between science, technology and 

society should be better defined. Orpwood and Souke (1985), 

referrIng to a report made by the Science Council of Canada 

(SCC) in 1984, emphasized the need to teach science in 

relation to Its societal and technological contexts. It is 

argued that science and technology which are taking an 

IncreasIng p~rt In our society cannot grow isolated from 

thelr soclal and pol itical counterparts. The environmental 

crlsls IS directly I inked with this issue. The SCC report 

suggests that the development of the students/critical 

thlnklng abl] Itv should help them understand the place of 

science and teChnology in social issues. 
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This Chapter reviews contemporary concerns in 

sCIence educatIon. Three major levels of concerns were 

discussed: (1) at the dlscipl ine level educators have 

expressed the need to adopt teaching methods that favor the 

sCIentIfic approach (i.e. inquiry method, discovery method, 

Independent group approach, etc.). The mode of instruction 

should also trigger stUdents' enthusiasm and interest for 

sCIence. (2) at the individLlal level, science cLtrriculum 

Should put more emphaSis on the child's own development. (3) 

at the social level, the 1 ink between science, society and 

technology should be made clearer and an environmental 

awareness must be developed. The MEQ ecology curriculum 

recognIzes these needs, but does not prescribe any 

partIcular teaching approach. 



CHAPTER III 


ADVOCACY FOR OUTDOOR EDUCATION 
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"As contemporary cLlrricLllum tends continually toward 

an emphasis on abstract knowledge, the need for 


holding onto concrete learning becomes 

increasingly important." 


Donald and Wil1iam Hammerman (1973) 



CHAPTER III 

ADVOCACY FOR OUTDOOR EDUCATION 

1. IntroductIon 

The purpose of this study was to assess the cognitive 

and affective values of outdoor-related experiences in order 

to sUbstantiate whether they should be integrated into the 

Quebec ecology currIculum. The major areas of concern 

regardIng outdoor experiences for science education were 

brIefly summarlzed in chapter 11. They included a concern 

for conveYlng a correct and sufficient representation of the 

nature and content of the discipl ine, a concern for the 

soclety, and a concern for the individual. Education, 

whether lndoor or outdoor, should incorporate these concerns 

on the front 1 ine. With regard to outdoor education, how can 

It respond to the needs of students within each of these 

areas of concern? Chapter III tries to answer this question. 
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There exist a number of sub-themes within each area of 

concern mentioned. Table 1 summarizes these different 

sub-themes that educators have identified regarding outdoor 

educatlon. 

TABLE 1 

Areas of Concern Regardin2 Outdoor 
Education 

A CONCERN FOR THE DISCIPLINE -Collecting facts 
-Assimilating concepts 
-Learning through 
first-hand experiences, 
discovery, inquiry, 
critical thinking 

A CONCERN FOR THE SOCIETY -Social ization 
-Democratic understanding 
-Technological knowledge 

and understanding 
-Environmental awareness 

A CONCERN FOR THE INDIVIDUAL -Recreation 
-Self-real ization 

(adapted and modified from Hammerman and 
Hammerman, 1973, p.14) 

Each of these aspects will next be discussed in 

reiatlon to outdoor ecology_ 

2. 8 concern for the dlscipl ine 

(1) Overall c02n1tive learnin2. Publ ic education seems 

to be seeking to glve increased attention to the skills 
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assoclated wlth the construction of meaning and thought. 

Such ski1 Is mlght be referred to as the intellectual 

operations, l.e. the operations of the knowing process and 

of the achieving of the products of knowledge. Such skills 

are strongly emphasized in the ecology course. The MEQ 

promotes the scientific approach by focusing on the basic 

learnlng skills of the individuals. There are sequences in 

each module of the ecology document that promote not only 

tralnlng In observation, development of dexterity, use of 

reference material, and other physical skills, but also 

practice In finding solutions to problems through the use of 

10glCal reasoning, imagination, common sense, etc. 

For many psychologists, activity is the basic 

Ingredient of a theory of cognitive learning. Dewey adopted 

this concept as the basis for a philosophy of education that 

has domlnated educational theory and practice since the 

1920's. LearnIng, according to this psychologist, results 

from a prOblem situation, and consequently is dependent on 

each individual's needs, drives, and motives, as well as on 

the environmental situation itself. Learning results from 

the activities undertaken to resolve a problem situation. 

It IS commonly bel ieved by enthusiasts of outdoor 

education that the outdoor setting especially lends itself 

to helplng the individual expand his intellectual powers. 
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The outdoors has a strong qual ity, a qual ity of being 

real. al lve, and in the process. One is actually involved in 

and learnIng about "what IS". When proposing the integration 

of outdoor ecology activities into the biology curriculum, 

ReIchert stated: 

"All bIological principles come into play in an 
ecosystem. Here plants and animals are no longer 
static units for discussion and dissection, but 
I iving, interacting organisms. Students should 
view the outdoor labs not as recess from lecture 
or lab, but as an opportunity to investigate the 
lIvIng world as it really is." 

(Reichert, 1987, p.298) 

The natural setting can make profound use of inductive 

teaching and learning. Here, observation is central, and 

otfers 1 imitless sensory data to the individual. Learning is 

InCliVlf:::lual ized. 

All the factors suggested as being conducive to 

develoPIng cognItive learning (i.e. needs, motives, 

appropriate environment, etc.) are present in the outdoors. 

As GauClln (1984), and 8iggs and Tap (1986) suggested, it is 

tne actual teaching method and organization that will or 

wIl I not foster learning. 

(2) Facts and concepts: According to the Ecology 

Currlculum of the MInistry of Education of Quebec (MEQ, 

1983. P. 9), one of the goals of the ecology course is to 
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tamlllarlze pupIls with basic ecological knowledge. One 

approach to the acquisitIon of knowledge and information in 

thIs course IS to have students make observations and 

collect data. This, in fact, constitutes the first step of 

the sCIentific method that involves a process approach. 

The resources that are available in our schools for 

observation purposes vary from school to school. These 

include textbooks, models, preserved specimens, etc. but, as 

Asbaugh (1967) pOinted out, opportunities for observation 

are even more plentiful and more diverse in the outdoors. 

This fact lS perfectly illustrated by Sharp in his 

approprIately phrased remark: 

"Don't try to bring the whole world into the 
school. Rather, take the children out to where 
the world is." 

(Sharp, 1952, p. 19) 

Many researchers are encouraging the actual gathering 

of Information as data based on out-of-school experiences 

(Brenman, 1967; Asbaugh, 1967; Postlewait, 1980; Bicak, 

1982; Penik and Yager, 1986a). McCormack speaks of the 

recommendations of the National Science Board Commission in 

the USA (N.S.B) on Precollege Education in the following 

terms: 
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"Accord1ng to the Commission, science instrLtction 
should produce abil ity to formulate questions 
about Nature and seek answers from observation and 
interpretation of natural phenomena." 

(McCormack, 1984, p.199) 

Another good point in favor of supporting the 

Incorporation of outdoor activities into an ecology course 

1S that the facts collected by students through their own 

observations appear more real. The information is more 

concrete and therefore bears more significance for the 

learner. The hIgher level of relevance can be produced and 

demonstrated by means of a more practical experience which 

requires multi-sensory observations. The learner does not 

only learn through visual observation, but also through the 

senses of touch, smell, hearing, and even taste, rendering a 

better assimilation of the facts. Cultice also emphasized 

this point in the following example: 

"ReadIng aboLlt a bakery will involve only 
seeing -other sensory experiences can only be 
imagined. Conversely, a field trip to the bakery 
WIll involve every motor sense of each child. The 
ch i 1d may smell, touch, hear, and possibl y taste, 
as he progresses through the bakery." 

(CLlltice, 1967, p.13) 

wltn a case such as the one mentioned above, one can 

lmaglne how much easIer it is to develop the concept of a 

bakery and assimilate the related facts as a result of the 

actual vlsit. Witn such an experience, retention of the 
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concept probably IS fostered as well, and there is a good 

Chance that the visit to the bakery is imprinted in the 

learner's mInd for the rest of hIs I ife. In the same way, 

understanding of natural processes and their interactions is 

enhanced through ecologIcal field work (Hale, 1986). The 

retentIon value of outdoor experiences has been mentioned by 

varIous authors, particularly by Younghusband (8iggs and 

Tap, 1986) who emphasized the importance of memories and 

lastIng impressIons in his comments on ill iterate 

prospectors. 

The development of ecological concepts by students from 

varIous facts is not always an easy task, but comprehension 

seems to be enhanced as a result of exposure to concrete 

outdoor experiences. Also, the description of some concepts 

In an outdoor setting sometimes necessitates long 

exPlanations and a large number of technical terms to ensure 

theIr complete understanding: in a field trip situation 

sometImes this task can be facil itated. Sharpe stresses this 

pOInt In the following story: 
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"I remember well a family who visited us in 
MaIne.They 1 ived a thousand miles (1600km) inland, 
and It was their first visit to the ocean. 
Naturally, on arrival they wanted to go down to 
the shore: I thought of the many things I had to 
tell them: how plants and animals survive in the 
pounding surf, what their enemies are, how each 
finds food and how they reproduce in the sea. 
Where should I begin? When we reached the shore 
they only had one question -'Is the ocean really 
salty? They scooped up a handful of water andI 

answered thei.r own question." 

(Sharpe, 1976, p.445) 

(3) First-hand experience: For many years psychologists 

and educators have insisted that effective learning takes 

place only where it can connect with direct experience 

lDewey, 1938; Piaget, 1964; Kilpatrick, 1963; Carlson, 1973; 

Thler, 1981). School buildings are still being deSigned to 

brlng In~ormation into the classroom to be learned. It has 

been reported that schools usually do not teach a relevant 

currIculum; when they do, they fail to teach the child how 

ne/she can relate this learning to his/her 1 ife outside of 

':;chool (Gl asser, 1969). 

Researchers such as Sharp (1952), Hammerman and 

Hammerman (1964) and Brenman (1967) have emphasized the 

eftectiveness of using our natural environment in schooling. 

Hug and WIson have said: 
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"Learning is stImulated and new interests·are 
aroused by providing intriguing first-hand 
experIences. Such experIences penetrate more 
deeply and are longer lasting than vicarious 
ones. " 

(Hug and Wilson, 1965, p.l) 

Thus, It IS possible that the amount of school time 

needed for reteaching and for review could be lessened. The 

new interests acquired from direct experiences in the 

envIronment bring the learner to broaden his concepts, to 

InvestIgate many sources of information, and to examine new 

areas of knowledge. An alteration favoring direct 

experiences in the ecology curriculum could become evident 

in children as a result of their participation in outdoor 

educatlon experiences. Reichert (1987) has recommended that 

ecology 'hands-on' experience be extended to the local 

envIronment. 

In this regard, the integration of outdoor experiences 

Into the ecology course is facil itated when we look at the 

following goal of the Ministry of Education of Quebec: 

"To provoke in the students a type of learning 
conducive to integrating the acquisition of 
i<:nowl edge to personal experience. 11 

(Ecology Document, 1983, p.7) 

(4) rhe scientific methodology: The instructional 

approach found in the Ecology document (p. 14) is designed 

to lntroduce the pupil to the steps of the scientific 
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method. Authors, such as Postlewalt (1980), also encourage 

the use of sCIentific methods in teaching. As mentioned 

ear! ler (see chapter I. p. 15), studies conducted by Kennedy 

and Heckman (1981) have identified the failure of 

tradItIonal science teaching in helping students develop a 

sCIentific attitude. 

Asbaugh (1967) and Brenman (1967) have suggested 

outdoor actiVIties in ecology using the scientific approach, 

and Hug and Wilson (1965) have proposed various outdoor 

excerlences (exploratory, dIscovery, and inquiry methods) 

that make use of the scientific approach. Blackwood has 

emphaSIzed the need to use a discovery approach in planning 

fIeld activIties: 

"The great va I LIe of the discovery approach, then, 
IS that pupils have real experience In using the 
methods 0+ scientists." 

(Blackwood, 1966, p. 7) 

The effect of field studies on the learning of the 

methodology of science has been investigated by several 

researchers such as Riban and Kava] (1971). These authors 

trled to evaluate the educational benefits for the students 

0+ such experiences and found positive results when they 

compared an experimental group with a control group. 

Cnrouser (1975) also compared outdoor and indoor laboratory 
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techn1Ques 1n training teachers of elementary biology. The 

fol IOW1ng conclusion was reached by him based on his 

lnvest1gat1on. A biology course for prospective elementary 

sChool teachers which emphaSIzes field experience during 

much of the laboratory time is more effective than a course 

uS1ng only the Indoor laboratory in helping stUdents to 

achIeve unOerstanding of science as a process. Similar 

results were obtained by Harvey (1951). 

These fIndIngs underl ine onCe again the need to 

Integrate wel I-planned outdoor laboratory activities into 

the eX1sting ecology program. 

3. A concern for the society 

(1) Env1ronmental awareness. 

EnVIronmental protection is a growing concern in our 

soc1ety. Th1S issue should now be discussed in relation to 

the outdoors. 

WIll iam Chrouser, in his comparative study of indoor 

and OU~Qoor laboratory techniques in teaching biology, made 

the +01 iOWlng observations: 



3 C"

'-' 

"Those in the outdoor group sensed a deeper 
understanding of the individual's role in his 
envIronment and in his society and that the 
envIronment must in turn be "fit" for a society. 
Thls awareness results In an understanding of a 
need for conservation practices. By the end of 
each course the outdoor group showed a much deeper 
sense of group loyalty and unity than the indoor 
group." 

(Chrouser, 1975, p. 46) 

The major values mentioned by Chrouser, i.e. a concern 

for the enVIronment and a concern for one's peers, 

constItute important values in the ecology course. Two of 

the major goals of this course directly pertain to these 

val LIes: 

u*to encourage the pupil to develop positive 
attitudes toward himself, other people, and his 
environment; 

*to enable the pupil to perceive his environment 
In a more realistic way and with greater awareness 
and commitment." 

(Ecology Document, 1983, p.9) 

fhe concern of the MEQ for the world's environmental 

problems has become a major theme in the ecology course. 

ThIS issue is world-Wide at the present time, and numerous 

authors, educators, and environmental ists are streSSing the 

need for an appropriate environmental education (Forster, 

1961; Stotler, 1967; Keown, 1984). 

There IS a growing bel ief among educators that 

effectIve awareness techniques can most effectively be 
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Inculcated In learners in an out-of-school situation. More 

tradItIonal classroom approaches will need to be rejected 

because they tend to Ignore the community and the real world 

lPenIck and Yager, 1986b). In this regard, Chrouser has 

wrItten: 

"The environment must in turn be "fit" for a 
socIety and individual. There is, therefore, no 
substitute for a field laboratory in this kind of 
preparation at a time when awareness and 
understanding of the environment may mean 
individual and social survival. 11 

(Chrouser, 1975, p.46) 

The environmental criSIS raises the need to understand 

the connection between science, technology and society. For 

Charles (1986), one way to help in grasping this I ink is 

also through outdoor activities. For him, direct experience 

wIth the enVIronment should bring an ecological 

understandIng of this whole issue. In one of his 

recommendatIons to thIS problem, at a conference held for 

sClence teachers In Ohio, he said 

"Llterally, go outside whenever you can. There is 
nothIng more powerful than first-hand experience 
WIth the 1 iving world." 

(Charles, 1986, p. 23) 

(2) gther sOCIal values. 

Other soclal values of outdoor education are important 

too IHammerman & Hammerman, 1964). Members of groups learn 
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that each person has something unique to contribute. Group 

work becomes more efficIent through practice in formulating 

ObJectIves, plannlng, dividing duties, and sharing 

resoonslbil ity for the results. Mantle and Heath (1986), in 

commentlng on the value of ecology fieldwork, also supported 

this statement. Children's needs for adventure are satisfied 

In a SOCIally acceptable way. During longer field 

experlences of a few days or weeks, students meet the more 

SUbtle problems lnvolved in group 1 iving, problems that are 

connected with the unselfish and unbiased consideration for 

others, and prOblems involved in fears and prejudices. 

Thrown together into a SIngle group with others who have 

dlfferent backgrounds, social, racial, economic, rel igious, 

etc., students learn good and valuable lessons very quickly 

and In a very natural way. Lessons in democracy do not have 

to be Investigated and assigned by the teacher. Various 

authors have InSIsted on the social value of field trIps 

(Hug and WIJson, 1965; Cultice, 1967; Hammerman and 

l-jammerman, 1973; Krepel and Duval1, 1981; Knapp, 1989). 

Meyer and Rao (1984) have selected unpublished papers in 

ASIa on the social virtues of out-of-school science. For 

most of the authors of this collection of articles, the 

outdoor was a major factor In fostering the development of 

balanced human personal ities. 
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4. 9 concern fgr the IndIvidual 

AccordIng to 8iggs and Tap (1986), it has been 

suggested by the National Science Association's Horizons 

CommIttee that individuality must be taken into account in 

future sCIence curricula. Most of the attitudes promoted in 

tne MEQ's ecology course do focus on the individual. They 

are expressed as values in the form of feel ings, bel iefs, 

convlctions, or as a continuing will ingness to behave in a 

conSCIentIOUS way toward living beings and things in the 

environment. The curriculum encourages the creation and 

presentatIon of activities that are meaningful to the 

student, stimulate curiosity, arouse interest and 

motIvatlon, and promote self-confidence. 

Yager reports that present science courses fail to 

trIgger students' interest: 

ItNot only do students lose interest in science as 
they progress in school, but students also are 
1ess interested in science after a science course 
than they were at the beginning of the course" 

(Yager, 1986, p. 145) 

it nas been suggested by many educators that science 

taUgnt outdoors is the solution to these problems (Kahle, 

1976; Dlrlenzo-Skalecki, 1981). For these authors there 

seems to be something about the out-of-doors which they 
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belIeve alds In promoting interest in subject matter. 

Chrouser made the following comment: 

"An Individual IS curiosity is aroused when he is 
confronted wlth the outdoors in a learning 
situation and curiosity is important in the 
prob"1 em-so I vi ng approach." 

(Chrouser, 1975, p.47) 

Outdoor actlvities share many characteristics that 

foster self-real ization of the child (Knapp, 1989). First of 

all, personalItIes grow In the relaxed environment in which 

teacher and pupil see each other as people. The quiet child 

dares to speak; the overly talkative one begins to use more 

Judgement in this phase of his behavior. The child with 

practical intelligence earns recognition from those who are 

more scholastically gifted, and thus gains greater 

self-respect. Teachers and children begin to know each other 

In a way that produces mutual esteem. Field trips are, 

therefore. a proven method of altering or formulating 

deslrable attitudes of courtesy, patience, sportsmanship, 

and cooperatIveness on the part of the student. 

For kilpatrick, outdoor values meet three main specific 

alms for education: 
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"-help each boy or glrl to grow into more adequate 
selfhood or personal ity 

-help each one to enrich his own 1 ife by 
upbuildlng himself 

-help each one to grow into more adequate socIal 
relationships." 

O:::ilpatrick, 1942, p. 15) 

In conclusion, outdoor education is held in high esteem 

by educators and its potentiality seems to be even greater 

for tOPICS such as ecology. 

ThlS Chapter reviews opinion 1 iterature on the value of 

outdoor education. rhe review WaS not meant to be 

eXhaustive. Three aspects were considered. (1) the 

advantages of the fIeld experience at the discipline level 

were: (i) the data collected in the environment appeared 

more concrete and relevant, (ii) the five senses could be 

Involved In the gathering of meaningful information, (iii) 

retentIon of concepts was facil itated, (iv) comprehension 

was enhanced as a result of exposure to concrete outdoor 

experIences, (y) the outdoor environment offered the 

possibllityof organizing 'hands-on' experiences and 

facil itating the SCIentific approach, (2) the advantages for 

society were: (i.) social development was enhanced through a 

long outdoor experIence and (ii.) environmental awareness 
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was facIlItated with an out-of-school situation and (3) the 

advantages for the individuals were (i.) outdoor activities 

fostered self-realIzation and (ii.) aroused interest and 

motivation. 

The MEQ ecology curriculum sees in the outdoor 

experIence a val id teaching approach, although no emphasis 

IS put into this issue. 
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CHAPTER IV 


REVIEW OF THE SCIENTIFIC RESEARCH ON OUTDOOR 

ECOLOGY ACTIVITIES 
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"We know too mt..lch and feel too 1 i tt 1e. At 
least, we feel too 1 ittle of those 

creative emotions from which a 
good life springs. In regard to 

what 1S important we are passive, 
where we are active it is over 

tr i v i a 1 it i es ." 

Rt.lssell (1921) 



~HAPTER IV 

BEVIEW OF THE SCIENTIFIC RESEARCH ON OUTDOOR 


ECOLOGY ACTIVITIES 


The purpose of this study was to assess the cognitive 

and affective values of outdoor ecology-related experiences 

In order to substantiate whether or not their integration 

lnto the Quebec Ecology Secondary I Curriculum might be 

beneficIal for hign school students. An attempt to identify 

the educational needS in science, and, more particularly, in 

ecology, was first presented in this monograph. The second 

part consIsted of showing how, in theory, outdoor ecology 

actIVIties could respond to these educational needs. This 

Chaoter, taking a more practical approach, tries to 

determIne wMat, in fact, outdoor activities have been able 

to aChIeve. As a result, this section reviews the research 

-44­
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fIndIngs tnat evaluate the relative cognitive and/or 

affective value of outdoor experiences in the subject area 

of ecology. 

The selection of the research studies took into account 

the following crIteria: 

(1) Choice of research papers not 1 imited to ecology. A 

definItion for ecology as used in the context of this 

monograph was presented in Chapter I (see p. 10) and defined 

as a specIalIzed branch of the biological science which 

focuses on interrelationships between 1 iving things and 

non-1 iVlng things in the natural environment. With such a 

broad Interpretation, the teaching of ecology calls for the 

IntegratIon of varIOUS related discipl ines such as zoology, 

botany, earth science, geography, etc. For Hale (1986), 

fIeld studIes in ecology should incorporate various academic 

SUbJects. A study of the MEQ ecology curriculum's learning 

ObJectIves supports thIS view. Table 2 presents examples of 

dlSClpl ines related to cognitive objectives found in the 

Ecology Document. 
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TABLE 2 


Some r~lated disciolines found in the MEQ Ecology 
CLlrr i c Lt 1um 

DISCIPLINES 	 LEARNING OBJECTIVES' 

Botany (2.3) To explain, in a simple 
manner, the function of 
ch 1orophyl 1 . 

Earth Science (1.2.8) To determine the 
percentage of mineral salts in 
soi 1 . 

EnVlronmenta1 	 (1.4) To identify the harmful 
Studies 	 effects that various polluting 

agents suspended in the air or in 
water can have on man's health. 

Geography (1.6.1) To name some of the 
natural phenomena which can cause 
a windfall. 

Zoology (3.5) To identify the different 
parts of an animal's body . 

. (MEQ Ecology document, 1983, pp. 18-46) 

As a result, all the studies which util ized themes found in 

the MEQ Ecology curriculum, Secondary I, but which were not 

dIrectly on ecology, were also included in this survey. 

(2) No restrlctlon on field studies'designs. 

The studIes on cognltive and/or affective values of outdoor 

ecology (or related dIsciplines) activities took one of the 

to! lawlng approaches: 
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1) 	 Comparison of two modes of instruction, one 

Indoor, the other outdoor. 

11) 	 Comparlson of two modes of instruction; the 

two being outdoor. 

iii) 	Comparison of pre-test and post-test results 

on a single field activity. 

iv) 	 Comparison of various combined modes of 

instruction (indoor/outdoor) 

(3) Subjects had to be grade school children ranging 

from the fifth to the twelfth grades, or teachers involved 

ln these grade levels. In the province of Quebec, the 

ecology course is taught to Secondary I students, with some 

ecologlcal princlples also introduced at the elementary 

levels from the Natural Science course (MEQ Natural Science 

document (1984». In other provinces and in the United 

States, tne age at wnich ecology is taught varies a great 

dea I • and, as a consequence, so does the subjects I age 1evel 

used ln the research studies. 

(4) Research papers had to present details of their 

experImental approach on the following items: 

i . ) 	 Area and date of study 

i i 	. ) Number of subjects and type of 

population 
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ili.) Source and nature of evaluative 

methods 

IV.) Teaching methods 

v.) General learning content 

vi .) Type of statistical analysis 

vii.) General objectives 

(5) Only North American studies were accepted in this 

review. 

The research papers reported in this Chapter are 1 isted by 

chronologIcal order, and by subject areas. 

(1) On biology (ecology not being a strong emphasis), they 

are: 

(i) A comparative study of two modes of instruction 

(an Indoor and an outdoor method) on the learning 

aChIevement of Secondary II students by Johnson (1977) 

(li) A comparative study of the cognitive effect of 

two laDoratory approaches (an indoor and an outdoor method) 

upon prospective elementary teachers by Chrouser (1970). 

(2) On Earth SCience, they are: 

(i) A comparative study on the effect of two 

laboratory teChniques (indoor and outdoor method) in the 
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aChIevement of IndivIdual concepts of grade 8 and 9 students 

~V McNamara (1971). 

(il) A study of the effect of three modes of 

InstructIon (Indoor, outdoor and Indoor/outdoor settings) on 

the cognitive achievement of fifth grade students on the 

tOPICS of soil, temperature and trees by Wise (1970). 

~3) On ecology, they are: 

(i) A stUdY on the influence of field instruction 

strategIes on high school students' understanding of 

selected concepts by Lisowski (1987). 

(il) A comparative study of outdoor and indoor 

Instruction on stUdent perceptions of classroom cl imate and 

on achievement at the grade six level by Holly (1982). 

(lil) A comparative study of an indoor/outdoor 

laooratory method In a secondary Nigerian school by Oloke 

\ 1 '7'81) . 

(iv) A study on affective changes of grade five 

stUdents toward envIronmental education as a result from 

theIr participation in an outdoor ecology program by Zwick 

" 1977) • 



50 

{v) A comparative study of two methods of instruction 

tan Indoor and an outdoor approach) on the learning of 

concepts of grade five students by Hosley (1974). 

(VI) A study of the effectiveness of an outdoor 

education program In biology and ecology on fifth and sixth 

grade students' abil ity to identify 1 iving organisms and 

relationships between them by Kaplan (1974). 

(vii) A study on the effect of an outdoor experience 

on sixth grade students' cognitive understanding of concepts 

cy Slater (1972). 

(Viii) A comparative study on the effectiveness of 

outdoor, indoor and combined indoor/outdoor settings in 

evaluating cognitive learning of fifth grade students by 

HOWle (1972). 

(IX) A comparative study on the effect of two field 

methods (independent work and discovery approaches) to 

foster cognitive learning and bring about affective changes 

In hl9h school students by Buerstatte (1968). 

(x) A comparative study of the value of outdoor and 

Indoor Instructional methods in attaining cognitive and 

affectlve changes ef Secondary I students by Bennett (1965). 

(4) un EnVironmental studies, they are: 
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(1) A comparative study of the cognitive and affective 

effects of outdoor, indoor and combined outdoor/indoor 

settIngs on conservation and pollution upon 10th grade 

students by Peck (1974). 

in the first section of this chapter, empirical 

studIes are summarized in the order previously presented. 

rhe second part analyses the findings and discusses the 

value of reviewing scientific papers on outdoor ecology. 

~.~esearch papers. 

(1) Biology 

~ 1) JOHNSON, G. (1977) 

Johnson undertook a comparative study of the learning 

achIevement of selected portions of biology taught indoors 

~uslng I ive and preserved specimens) and outdoors (using 

nature as a classroom). The study was done in the fall 

season of 1975 for a ten week period. Four grade eight 

classes (28 students each) from an anonymous school of the 

P1ttsbUrgh Publ ic School System, Pennsylvania, were 

partlc1Pating 1n this experimental research. The four 

classes were randomly assigned to the following treatments: 

1) Zoology and botany taught indoors only 

2) Zoology and botany taught outdoors only 



J) 20010gy taught Indoors and botany taught 

outdoors 

4) Zoology taUght outdoor and botany 

taught indoors 

For Indoor instructions the groups util ized teachers'notes 

and drawings, 1 ive and preserved specimerrb, selected films 

and filmstr1ps and terrariums. For outdoor instructions the 

groups ut1lized the outdoors 1n the wooded area behind the 

school, ViS1tS to the Pittsburgh Aviary, the Phipps Flower 

Conservatory, and the Pittsburgh Zoo. All instructions were 

glven by the researcher and monitored periodically by 

sCIence supervIsors from the Pittsburgh Public School 

Supervisory Staff. In both the control and the experimental 

groups, the students were taught the divisions of the plant 

kingdom and theIr superficial characteristics, basic 

structure of plants and their functions and ecological 

relat1onsh1PS between plants and other organisms, selected 

phyla that make up the kingdom Animal is, definitions of some 

zoological terms and ecological relationships between 

anImals and other organisms. 

The evaluat10n instruments were developed by the 

1nvestlgator and consisted of two subtests, botany and 

zoology, and a b10logy final examination; all were testing 

cognltive aChlevement of concepts. The rationale for this 

evaluative approach is based on an experimental design which 
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was adapted from the Posttest Only Control Group Design 

descrloed by D.T. Campbell and J.C. Stanley (1969). The 

construction of the Instruments were based on SIX 

professionally designed tests (see references given p. 52 of 

JOhnson's monOgraph). Rel iabil ity of the final test was 

cajculated by means of the Kuder-Richardson Formula (KR21= 

0.92) and its valIdity for eighth grade pupils was asserted 

by three professors of the Biology Department of Clarion 

State College. Clarion, Pennsylvania. 

StatistIcal analysis of the data has been treated in 

order to compare any differences in achievement due to modes 

of Instruction, sex of the participants, or interaction mode 

of InstructIon/sex. 

Results indicate that learning achieved by the outdoor 

and the Indoor groups was similar, and both of these groups 

achIeved better than the other two groups which received the 

mIxed modes of Instruction. On the overall results, it can 

also be concluded that males and females performed at the 

same level. 

(11) CHROUSER, W. H. (1970) 

HIS work was designed to investigate and compare the 

effects of two laboratory approaches (indoor vs outdoor 

teaChIng technIques) in biology upon prospective elementary 

teaChers in their understanding of the social aspects of 
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sCIence. achievement In selected biologIcal principles, 

unaerstanding of science as process, and abil ity in critical 

thlnl';:lng. 

The SubJects were students enrolled in the biology 

course deSIgned for prospective elementary teachers at 

Colorado State Col lege during the spring and summer seasons 

of 1969. Twenty-eight students were enrol led in Science 203 

tor the spring quarter and 12 students registered for the 

same course for the summer quarter. Each of these two 

classes was divided into two groups: a control group (indoor 

lab) and an experimental group (outdoor lab). No indication 

on now the group was divided is given by the author. 

The course consisted of two hours of lecturing per week 

and two hours for laboratory per week. Materials covered 

were IdentIcal for each group (indoor and outdoor groups) . 

MethodS of InstructIon consisted of dIscussion, inquiry, 

color s1 Ides and lectures. Textbook used was :Nelson et al 

(1967) Fundemental Concepts of Biology, Freeman and Comp., 

San Francisco. The Indoor and outdoor laboratory approaches 

are not described by the author. 

"The Test on the Social Aspects of Science" was used to 

measure gain in understanding of the social aspects of 

sCIence. ThlS test consisted of 52 statements each of Which 

was related to (1) the interaction of science and technology 
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WIth socIety .(2) the scientific institution as an 

Internally-regulated institution and (3) social, economic 

and oolltlcal problems produced by the changes in society 

reSUltIng from advanced science and technology. The students 

responded on a five-point scale ranging from 'strongly 

dIsagree' to 'strongly agree'. The author made reference to 

two sources to assess the qual ity of discriminating power 

and reilaoil ity of this test (r=O.71) . 

.. Methods and Procedures of Science: An Examination" was 

used to meaSure gaIn in understanding of science as process. 

fhlS test was designed by a volunteer committee under the 

dlrectlon of Dr. John H. Woodburn and the National Science 

TeaChers' Association. This test placed major emphasis on 

the bIological sciences and was designed to meaSure the 

orocesses of science and logic used in scientific 

manloulation. According to Woodburn, test reI iabil ity is 0.8 

(from a letter sent to the author). 

"The Watson-Glaser Critical Thinking Appraisal 11 was used 

to measure gaIn in critical thinking abil ity. According to 

Chrouser, the val idity of this test rated high on logical 

correctness of the key and in content. ReI iabil ity = 0.9. 

"Understandlng of Selected Biological Principles: An 

ExamInatIon" was used to measure gain in the understanding 

of the bIological principles used in the study. The test 
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consIsted of three Items per "princIple chosen from the 

teacner's manual and the student's study guide. The data 

were obtaIned by givIng each of the instruments as a 

ere-test and post-test. The content and curricular val idity 

were assured by items being related to each principle chosen 

from a text- related source. 

Each of the four instruments was given as a pre-test 

durIng the first class meeting and first lab session. 

Post-tests of each instrument were given during the second 

to the last class period. 

The Chi square analysis of scores on Test on the Social 

Aspects of Science showed significant differences in favor 

of outdoor education in each of the three areas tested, 

namely, science and technology as they interact with 

SOCIety, nature of the scientific enterprise, and social 

reseonslbil ities of science and scientists. 

Analysis ot covariance was used to analyse the gain in 

understandIng of selected biological principles, 

understanding of science as process, and critical thinking 

abIlIty. The F-tests for the significance of difference 

between adjusted means for the indoor and outdoor groups 

showed a SIgnificant difference at the 0.05 level of 

confIdence In the specific biological principles involved in 
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the laboratory activities and in the biological principles 

1n general, and crItical thinking showed no difference. 

\2) Earth SCIence 

( I) MC NAMARA, E. S. (1971) 

The effectiveness of learning earth science through 

fIeld experIences was probed by McNamara, whose study 

Involved a comparison of the indoor laboratory technique and 

tne fIeld laboratory acproach. In his comparative study, the 

InvestIgator analysed the overall achievement of individual 

concepts of 8th and 9th grade earth science students. The 

study was conducted at East Ridge Junior High School in 

Rldgefield, ConnectIcut. The outdoor activities were held 

next to thIs school. 

Fifteen science classes (13 groups of grade nine 

students and two groups of grade eight students) of 

approxImately 25 students each were randomly and evenly 

dIVIded into control (indoor laboratory group) and 

experimental groups <outdoor laboratory group). Both the 

Indoor and outdoor groups studied Unit One of the Earth 

SCIence Curriculum Project textbook (Earth Science 

Curriculum Project (1967). Investigating the Earth. Boston, 

Houghton Mltf1 in Co.) for ten weeks. Outdoor investigatiQns 

were develoced to correspond with their respective indoor 
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1nvest1gatory concept for Unit One of the textbook. The 

outdoor laboratorv investigations were analysed for their 

slm1lar1t1es with the indoor laboratory investigations by 

IU secondary and collegIal science teachers. 

The study consisted of lab sessions and a prepackaged 

Instructional kit. All groups received indoor instructions 

accordIng to the prepackaged instructional materials. Only 

the experimental group undertook lab activities totally 

outdoors. 

The overal I achievement was assessed through the ESCP 

AchIevement Test (American Geological Institute (1965). ESCP 

Achievement Test 1. New York, Psychological Corp.); the 

evaluation instrument used for measuring critical thinking 

was the Cornell Critical Thinking (Ennis, Robert H., and 

Jason l'1illman. Corne·ll Critical Thinking Test (1961). New 

iorf::. Cornell University.); and a "concept test" evaluated 

aChIevement on IndivIdual concepts. The latter was 

constructed by the investigator to determine if significant 

dl++erences existed between the achievement of individual 

concepts between the groups experiencing the laboratory 

1nvestlgatlons 1n the indoor environment and the groups 

experIencing the laboratory investigations in the outdoor 

envIronment. It consisted of six to ten questions from each 

0+ 14 concepts chosen from the investigations (questions 

selected from various sources). Content val idity was 
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measured by the SClence staff at East Ridge Junior High 

Schooi. The KR-20 rel iabil ity test was performed for each 

concept test and individual concept test (R= 0.88). All 

students were pre- and post-tested with each of the test 

Instruments except for the concepts test which was used only 

as a post-test. 

Analysis of the results indicate that the outdoor 

experImental group scored significantly higher on some 

IndIVIdual concepts (rocks, minerals, latitude, maps, 

magnetIc field) and on critical thinking. However, the 

envIronment In which the lab activities were held had no 

Slgnlflcant lnfluence on the overall achievement of the 

students. According to the author, these results indicated 

that both envlronments were equally effective in promoting 

overai I student content achievement in earth science 

although some specific concepts were taught significantly 

better In the outdoor environment. 

(11) WISE, R. C. (970) 

Wise also made a comparison of the effect of indoor, 

Indoor/outdoor and outdoor settings on the learning of three 

tOOICS In science: soil, temperature and trees. Three 

asoects of the cognitive domain were analysed: 

comprenenslon, acquisltion of knowledge and subsequent 

ObservatIon made by the student In the outdoor settings. 



60 

The experlmental design included a pre-test, post-test 

(ImmedIately after the study period) and post-post-test 

(three weeks after the study period), but no control was 

used. Subjects in this study were 261 fifth grade students 

taken from three classes randomly selected from each of 

three schools: Dr. Robert F. Nicely Elementary School from 

the Greater- Greensburg Salem school district, Fort AlIen 

and West Hempfield Elementary Schools from Hempfield School 

dIstrIct, PennsylvanIa. Students and teachers were also 

randomly assigned to the treatment groups. 

All treatments, the indoor, outdoor/indoor and outdoor 

were similar In the following respect: time allotment (one 

week for each topic and 40 minutes for each lesson), period 

of the day the students were being instructed, teaching 

procedure and materials. The direct outdoor experience group 

used materIals found in their natural outdoor context while 

the other two groups used only some natural material brought 

lnto the classroom. 

The evaluation instrument was developed by the 

InvestIgator and consisted of an achievement test of 60 

multIPle-choIce questions. Part I and part 11 of the 

achIevement test were designed to measure recall/knowledge 

and comprehenslon, respectively. The same instrument was 

used for pre-, post- and postpost testing. The achievement 

test was submltted to the Kuder-Richardson 20 ReI iabil ity 
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Formula 1n order to measure its degree of internal 

cons1stenCy. Results indicate a consistency level of 0.90. 

AnalysIs of the achievement test results indicated no 

sIgnIficant difference between the pre-test scores of all 

the groups. 

Based on the post-test scores, the outdoor group's 

results were significantly higher than those of the other 

two experimental groups on knowledge/recall and 

comprehenSIon. 

(3) Ecology 

(i) LISOWSKI, M. (1987) 

This author studied students' conceptions of selected 

ecological concepts and the influence of field instruction 

strategIes on students' understanding and retention of these 

concepts. 

The sample consisted of three independent groups (n =?) 

of Secondary students who attended a seven-day marine 

sCIence field program. Instruction on ecology comprised one 

part of the fIeld program. 

The Investigator developed the Student Ecology 

Assessment (SEA) Instrument in order to evaluate the 

stUdents' understanding of ecological concepts. Students 
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responded to the SEA instrument prior to, during and four 

weeks after the fIeld program. The concept strand subscores 

and total scores from each group's ere-test, post-test, 

retention test, adjusted gain, and retention adjusted gain 

results were subJected to multlple regression analyses. 

Analysis of the results indicates that the three groups 

ot students scored.significantly higher in post-test total 

scores on the SEA instrument. Results on the retention test 

are also posItive. Gains in students' scores in the major 

concept strands were related to the instructional emphasis 

gIven to those areas. 

( i I) HOlL Y, ,J. C. T. (1982 ) 

Holly compared the effectiveness of two modes of 

Instruction, one indoor and the other outdoor, in ecological 

studIes on grade SIX students for achieving particular 

cognltive and affective objectives. The outdoor method of 

Instruction consisted of frequent teacher-student plannIng, 

teamIng, inquiry sessions, total hands on experiences and 

working together as a group to solve problems and answer 

questIons. The indoor method was mainly teacher-centered, 

conSIsted of 1 ittle or no student planning, involved 

extensIve wrIting on the board and no teamwork. 'Hands-on' 

experIences were 1 imited only to teacher demonstrations. 
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Subjects in the study numbered 894 grade six students 

o~ a iarge metropol itan school district in Mississippi. The 

Indoor group (448 students) met four times per week for 45 

mInutes for a SIX week period. The outdoor group (446 

students) met once a week at the school's district 

EnvIronmental Education Outdoor Classroom site for a period 

0+ 180 mInutes and were taught inside and outside. 

The investigator used the Classroom Environmental Scale 

Instrument (See Moos, Rudolph (1974). The Social Cl imate 

Scales: An Overview. Psy. Press, Dalo Alto. p. 31) as a 

measure to evaluate perception by the students of the social 

clImate within the classroom. The test contains 90 

true-false items on nine subscales that measure distinctly 

varIOUS aspects of the social environment (eg. the 

Involvement, affil iation, teacher support subscales measure 

relationship dimension). The cognitive achievement of 

stUdents on the ecology unIt was evaluated through an 

Instrument cal led the Ecology Unit Test and developed by the 

researCher. This test consisted of 24 multiple-choice items 

coverIng general concepts in ecology and designed to measure 

recognItion of concepts, appJ ication of concepts and 

synthesis. Content val idity was determined by four 

unIverSIty science instructors. ReI iabil ity was establ ished 

thrOugh a test-retest method (R=0.85). The affective and 
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cognItIve instruments were both administered as pre- and 

post-tests. 

An analysis of covariance was used to compare affective 

and cognItive aChievement of both methods and the F-test was 

used to determine the effectiveness of the two methods. 

Kesul ts indicated that, overall, perceptions of 

classroom climate are influenced when either method of 

1nstruction is used. However, the outdoor group had 

Slgnlficantly more positive perceptions of their classroom 

c] lmate on several (Involvement, affi] iation, teacher 

support, competition, order and organization, rule, clarity 

and innovation) of the nine subscales of the CES test. 

(li 1) OLOKE, L.O. (1981> 

This study was designed to determine the effect of two 

1nstructional methods on the cognitive achievement in 

ecology and on the development of attitudes toward the 

envIronment of grade eleven biology students. One method 

conSIsted of a traditional approach based on the national 

currIculum. The other method was a modified laboratory 

approacn utll 1zing both indoor-outdoor ecology 

InvestIgations. 

The study was conducted at the Federal Government 

COllege In Kano, NigerIa, during a ten week period in the 
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wInter of 1981. ThIS school was chosen because its students 

come from dIfferent areas of the country and because they 

are randomly admItted and placed in classes. Two classes 

consIstIng 0+ 31 and 34 students served as the control group 

(traditional method), and two other classes consisting of 33 

and 36 students composed the experimental group that was 

exposed to an Indoor-outdoor laboratory approach. Each class 

met for four periods of 40 minutes each every week. Two 

perIods were devoted to theory and another two to laboratory 

activities. For the traditional approach, classes were 

taught mainly by lecture; textbooks were used as the primary 

source of information, including photographs and diagrams. 

Laboratories consisted of examining specimens and viewing 

films. For the experimental indoor/outdoor approach, 

students were required to collect, record, analyse and 

Interpret data. The oudoor laboratories focused on various 

ecologIcal concepts. For both methods the course content 

Included bIOSPhere, ecological habitats, periodic changes in 

the enVIronment, biography, soil and water conservation, and 

forest and wildl ife resources. 

For hIS research, the investigator developed an 

Eco!ogical Concept Achievement Test that consisted of a 

pre-test and post-test examination which he administered to 

both treatment groups. The test contained 50 questions (10 

true or false, 10 matching questions, 11 completion and 13 
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multlole-cholce questions) of various cognltive categories 

(analysis, synthesis, facts). This test was examined far its 

content val ldlty by the sClenc~ education staff from the 

Unlversltyof Northern Colorado. Its rel iabil ity (using the 

Spearman-Brown formula) was calculated (R= 0.82) and the 

balance and coverage of objectives were assured through the 

use of a two-way axis chart. The Bill ings' Environmental 

Assessment Instrument was used to measure differences in 

envlronmental attitudes. This test also was divided into a 

ore-test and a post-test. The test consisted of 46 yes/no 

ltems. It was used for the first time in Bill ings, Montana 

for environmental studies and was constructed from a 

currlculum guide produced by the United States Bureau of 

Land Management in 1975 (see ZWick, 1977). 

The results of the cognitive achievemerit test showed a 

statlstical ly slgnificant difference between the means of 

the control and the experimental groups indicating that the 

lndoorioutdoor laboratory method of teaching ecology was 

more effective in producing cognitive gains than the more 

tradltional approach. There was no significant difference, 

however, between the experimental and control group means on 

the environmental attitude test. 

liv) lWICK, T. T. (1977) 
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YhlS author conducted a study on changes in 

s~udents'affective behavior toward environmental education 

and envlronmental values resulting from their participation 

In an outdoor ecology program. 

SubJects consisted of 160 fifth grade students, 40 from 

each of two high socio-economic schools (Miles Avenue and 

Rose Park) and from two low socio-economic schools 

(WaShlngton and Ponderosa), within School District 2, 

BIll Ings~ Montana. Random methods were used to select an 

experlmental and control group. Each of these groups was 

composed of one high and low socio-economic school. The 

experlmental group received the environmental instruction 

and attended the AH-NEI environmental field experience. The 

latter is an environmental education study area near 

BllllngS, Montana. The program has 10 major objectives, most 

of them are related to conservation and man's role in 

nature, and are directly 1 inked with ecology. It is based on 

'nands-on' learning experiences and encourages 

declslon-making. The control group received the 

envIronmental instruction, but did not participate in the 

AH-NEI fleld program. 

The affective attitudes and values of the students were 

determlned by administering two instruments: (1) the 

Bill 1ngs Environmental Attitude Assessment Instrument 

(BERA1). The BEAAI IS an attitude assessment test designed 
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by the lnvestIgator and constructed from the affective 

behavIoral obJectives (attending, responding, valulng, 

organlzatlon and characterIzatlon by a value) 1 isted in the 

"AH-NEIJI CLlrriCLllum Guide. The test consists of 46 items 

expressed as negative statements and where students' 

responses to the statements are indicated on a scale of 1 to 

5 (from least to most positive). The BEAAI was va1 idated by 

a panel of judges who possess an expertise in the affective 

domain and in environmental education. ReI iabil ity of the 

BEAAI was determined through a pilot study done in 1976 at 

Greely, Colorado (KR-21= 0.9). (2) the second instrument is 

the Check List of Observed Behaviors (COAB), a I ist of 12 

values and behavioral attitudes extracted from the AH-NEI 

CurrIculum Guide. It was developed to evaluate the students' 

behavior to selected environmental values found on the 

BEAAI. The method of evaluation consisted for the teacher to 

observe the students' actions towards values and attitudes 

expressed on the COAB and to rate the actions as frequent, 

occaslona), seloom or never. The students' attitudes and 

values expressed on the BEAAI were then statistically 

correlated to the actions of those of the students expressed 

by the COAB. 

The results of statistical analysis of the data 

collected revealed that the experimental field group showed 

a significantly more positive change than the control group. 
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fhe students from low socio-economic schools scored 

sIgnIfIcantly hIgher than those from the high socio-economic 

sChools. 

(Vi HOSLEY, E. (1974) 

Hosley was interested in assessing the relative value 

ot two different strategies for teaching ecology: a 

laboratory (classroom) instruction using the Audible 

MUltI-Imagery (AMI) technique, and field experiences 

Instruction. The AMI technique consisted of a simultaneous 

prOjectIon of two or more images (sI ides), coupled with a 

sound presentatlon (audio tape). The field treatment bore a 

specIal meaning for the author since a woodland scene 

paInted on a large board was util ized along with animal 

cutouts; all of this artificial material being placed 

outdoors. 

Subjects In the study were 100 fifth grade students 

randomly selected from 400 students currently participating 

In the Prince George's County Publ ic Schools' Environmental 

Eoucatlon Program, College Park, Maryland. His sample was 

comprised of a control grOUP (25 students) which received no 

InstructIon prior to testing, an indoor group (25 students) 

WhICh attended the AMI session prior to testing, an outdoor 

group (25 students) and a combined AMI/outdoor group (25 

students). The Instructional unit developed to serve as a 



70 

baSIS for comparison of the treatments was structured on the 

balance of nature concept and specified ten learning 

outcomes according to Bloom's Taxonomy of Educational 

Objectives: Cognitive DomaIn. The same objectives and 

concepts were developed In both methods. 

The instrument used to measure learning of 

envlronmental concepts was made by comparing each group's 

performance through a retention test. This test, developed 

by the Investigator, consisted of 20 multiple-choice 

questions related to concepts in ecology (food cycle, energy 

cycle, nature balance, etc.). This test, representative of 

all material taught by both methods, was given to all 

students after completion of instruction. Content val idity 

of such a test was assured through the building of a table 

of speCIfications which specifies the sample items to be 

used and identifies the subject matter topics and behavioral 

outcomes to be measured. Test rel iabil ity was measured by 

administrating the test to two pilot groups of students 

under slmilar conditions. The rel iabil ity coefficient 

determined by the Kuder-Richardson Formula 21 was found to 

be 0.69. No pre-test design was util ized by the investigator 

Results indicate that the combined group scored 

Slgnlficantly higher than the other groups, and that all 

experImental treatments' scores were significantly higher 

than those of the control. 
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I,Vl} KAPLAN, .J.P. (1974) 

Kaplan has reported his experimental research on the 

eftectiveness of an outdoor education program in biology and 

ecology. The abil ity to recognize and identify 1 iving 

organIsms and relationships between them was the point of 

Interest in this study. 

The study was undertaken during the spring of 1973 at 

the Uutdoor School of Pennsylvania State University (located 

near State College within the University's experimental 

forest area). The subjects participating in the study were 

53 fIfth grade and 54 sixth grade students attending 

elementary schools within the State College Area School 

DIstrIct. The sample was comprised of one outdoor 

e;·(perlmental (52 students) and one indoor control (55 

students) group. The experimental group (one fifth grade and 

one sIxth grade class) received regular classroom 

Instruction covering the same material as that of the 

control group. 

The evaluation instrument was developed by the 

InvestIgator and administered to both groups as a pre-test 

and post-test. The abil ity to identify relationships and the 

abl] Ity to recognize 1 iVlng organisms were measured 

separately so that each student received two scores. The 

test consIsted of a picture depicting a number of plant and 



anImal species Indigenous to the Stone Valley area (where 

the outdoor school is located), and interacting in a number 

of ways. The students were asked to write down anything they 

observed in the picture (plants, animals and relationships 

between them) . 

Analysis 0+ the results indicated that all post-test 

scores (includlng those of the control) were significantly 

higher than the pretest scores. However, no significant 

dIfference was noted between the indoor control and outdoor 

experimental groups in their abil ity to achieve some 

cognitIve educational objectives. 

(vii) SLATER, D.P. (1972) 

Slater's investigation was concerned with the effect of 

an exploratory outdoor experience on the cognitive 

understanding of specific ecological concepts (adaptation, 

Change, and interdependency in ecological communities). 

Subjects for the study were 11 boys and 9 girls of a 

SIxth grade class from lower socio-economic backgrounds. 

Students participated in three pre-trip sessions which 

focused upon ecological communities. The study consisted of 

determInIng changes in the students' cognitive understanding 

of concepts before and after a one day field trip. 

Albuquerque Pub1 ic School's Exploratory Field Trip consisted 
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of an outdoor experIence at the Environmental Education 

Laboratory located in the Sandia Mountains near Albuquerque, 

New MexIco. rhe outdoor experience involved the exploration 

ot three ecologIcal communities prior to the field trip. 

The mechanism used to measure changes in cognitive 

understanding consisted of taping classroom dialogue of each 

fIrst half-hour of three class periods preceding the outdoor 

actIvity and three class periods following the field trip 

and, then, analysing the content of the tapes by means of 

the FlorIda Taxonomy of Cognitive Behavior instrument 

(Brown, Robert B.(1967). Florida Taxonomy of Cognitive 

BehavIor. Mirrors for Behavior, Philadelphia: Research for 

Better Schools>. This instrument consists of 55 items which 

describe cognitive behavior that can be shown by both pupils 

and teachers in classroom situations. The observer's task is 

to ldentify and record these behaviors as they occur within 

specific time periods. An observer 1 istened to the tapes and 

claSSIfied the 6 classroom dialogues into cognitive behavior 

categorIes that correspond either to recall skills or 

prOblem solving skills. 

Results of the analysis showed that cognitive behavior 

mean scores Improved significantly as a result of the field 

trip. 

( V Ill) HOW lE, T. R. (1972) 
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Howle also compared the effectiveness of outdoor, 

Indoor, and combined outdoor/indoor settings in two 

sub-divIsIons of environmental education: ecology and 

conservation. Conceptual ization and appl ication were the two 

areas of focus in evaluating cognitive learning of 438 fifth 

grade elementary students in Prince George's County, 

Maryland, Washington, D.C •• 

Teachers, with their students, from the entire county 

schooi system were invited to apply in order to participate 

In this study. The study consisted of four randomly-selected 

classroom groups: one control treatment and three 

experimental treatments. The control group was not exposed 

to any of the environmental education activities. The 

experimental treatments consisted of one outdoor group which 

participated In a two-day guided discovery program at the 

Ferguson Environmental Study Center, an indoor group which 

attended a minImum of ten one-hour or less sessions totally 

In a ciassroom setting and where an advance organizer 

technIque was used, and an outdoor/indoor grouP which 

received instructions both in the classroom setting and at 

the EnVIronmental Study Center. 

The treatment grOUpS' level of homogeneity was verified 

Cy means of a pretest, the Iowa Basic Skills Test Vocabulary 

and Reading subtest (publ ished by Houghton Miffl in, Form A, 

19"71). The posttest entitled Environmental Resource Concepts 
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anD ACCI lcatlons Survey, was specifically designed for this 

study. It conslsted 0+ 30 questions; 15 were drawn from 

caSlC envIronmental concepts, and the remalnDer were 

concerneD wIth the aoplication of experiences of each of 

those areas. The post-test was administered the day 

folloWIng completion of treatments. 

Statistical analysis consisted of an analysis of 

variance of the pre-tests and a one-way analysis of 

covarlance for post-tests. Results indicate no significant 

DIfference between the three experimental groups. In the 

acpl icatIon'S aspect of the cognitive domain as far as 

conceotual ization is concerned however, the combined 

Indoor/outdoor group scored higher than the other 

treatments. Howle concluded that the most superior method 

tor learnIng both cognitive and appl ications of 

envlronmenta) concepts was the combination of both indoor 

anD outDoor cractlces, and also suggested that programs of 

advanced organization are important prior to an efficient 

outdoor education activity_ 

(lX) BUERSTATTE, F. W. (1968) 

Buerstatte conducted a study in which he compared the 

results obtained from the use of a field discovery approach 

anD of a fIeld lecture approach for fostering students' 

aOll ItV to observe and explain ecological relationships. 
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rhe former teaching technique fosters students' independent 

work while the latter leads the students into discovery. 

rhe study was performed during the school year 

1967-1968 at Hayward High School, Berkeley, California. The 

fIeld study area was near the city of Hayward Park in 

CalIfornia. One hundred and twenty biology students were 

randomly sampled from this high school. No details were 

gIven regarding age, grade level or sex. All were considered 

average stUdents scholastically. 

Students were placed into four heterogeneous classes. 

Classes from periods 2 and 7 formed the field discovery 

approach group (group A), and consisted of 32 males and 25 

females. Classes from periods 1 and 4 formed the 

fIeld-lecture approach group (group B), and consisted of 36 

males and 19 females. All four classes received the same 

treatment of course content and laboratory exercises, the 

same text, BSCS green version, and the same 1 ibrary 

references were used by all student groups which 

partIcipated in this study. In group A, students were 

requIred to submit progress reports on a field problem of 

theIr own chOOSIng, while the students in group B were 

tested on knowledge gained from field lectures; the subject 

matter of the fIeld lectures paralleled that of the field 

problems. 
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Both groups were tested near the end of the school year 

on theIr knowledge and understanding of this new area. Two 

tests were admInIstered. One was a cognitive test that 

consIsted of I isting all of the ecological relationships 

found In an area In the Alameda County. The students had 

also to explaln them if possible. The second test used was 

the California Psychological Inventory Test. The attitudes 

evaluated were dominance, capacity for status, sociabil ity, 

self-acceptance, sense of well-being, responsibil ity, 

soclalizatlon and good impression. Correlations between 

attItude and field exams were computed to see if a 

partIcular personal ity is better suited to a given approach. 

The results of the analysis revealed no significant 

dIfferences between the students who had been subjected to 

the two field activitIes In their observations of ecological 

relatIonships. The field discovery approach, however, was 

tound to be Signlficantly better for promoting the students' 

abIlIty to explaIn ecological relationships. 

L·;) BENNETT, L. M. (1965) 

The purpose of this study was to compare the value of 

outdoor and indoor instructional methods in attaining 

specltlc educational objectives in the teaching of ecology. 

fhe edUcational objectives concerned comprehension and 



78 

factual knowledge of ecological princIples and attitude 

ChangeS toward science and scientists. This study was 

pertormed In 1963 at Jinks Junior High School in Panama 

CIty, State of Florida. The subjects were 105 seventh grade 

students (boys and girls of ages between 12 and 13 years). 

The students were of the middle class. Subjects came from 5 

homeroom classes selected because their teacher volunteered. 

No attempt was made to select the students by abil ity or IQ 

scores and teachers were not rated according to their 

teaching abil Ity or background in science. The sample 

consIsted of five treatments; two control groups (n= 45) 

WhICh were taught ecology in the classroom and three 

experImental groups (n= 60) which undertook a field study 

coverIng the same ecology concepts as did the indoor groups. 

Students in the five treatments came from five classes which 

volunteered for the study. Classes were randomly assigned to 

treatments. Each of the five treatment groups was subdivided 

Into two groups on the basis of intel1 igence scores. The 

Instruction covered 10 school days. Content and teaching 

tIme were simIlar for each group. No description of the 

experImental-fleld method was given by the researcher. 

fhe evaluation instrument used to measure cognitive 

achlevement was developed by the investigator. It was 

comprIsed of a ComprehensIon Test and a Factual Information 

lest. Both tests were submitted to a panel of jurors from 



79 

the EducatIon Faculty of Florida State University for 

acceptance and were pre-evaluated under a pilot study. A 

Science AttItude Test developed by the same university was 

used In thIs study. Each of the three tests was given as a 

ere-test and a post-test for the groups which studied under 

each method. 

Results showed no significant differences between the 

control and the experimental groups on factual information 

and attltudes. All groups demonstrated significant gains 

durIng the perIod of the study. Control groups scored 

significantly higher than experimental groups on 

comprehension. 

4. EnvIronmental studies 

(i) PECK, R. A. (1974) 

Peck studied the comparative value of outdoor, indoor 

and combIned Indoor/outdoor experiences on the topic of 

environmental education (conservation, pollution, pol itics 

and pol icy-makIng for a qual ity environment). Concept 

learning and attitudes toward the environment were the two 

areas of InvestIgation. Data generated came from the Burke 

County PublIc School System, North Carol ina. Four high 

SChools were represented by 10th grade biology students 

participating in this study: Drexel High School, Freedom 
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HIgh School. Hi] derban High School and Val dese High School. 

PartIcIPants were identified through their bIOlogy teachers 

WhO commItted at least one of theIr classes to participate 

1n this program. The study, done during the 1973-1974 school 

year, consisted of four groups, one control group and three 

experimental groups. The experimental groups were comprised 

of: an outdoor group (n= 37) which was taught for five 

consecutive school days entirely out-of-doors, an indoor 

group (n= 55) which received instruction for fifty minutes 

on each of ten succeSSIve school days totally inside the 

classroom, and a combination group (n= 31) which was taught 

for fIfty minutes on each of five consecutive school days in 

the classroom, and, in addition, participated in a three day 

outdoor experience similar to that of the outdoor group. 

The control group (n= 84) was divided into 3 subgroups, 

eaCh correspOndIng to the three experimental groups. All 

control subgroups attended their regularly scheduled classes 

oetween pretestIng and post-testing. The time between 

pretesting and post-testing respected their corresponding 

counterpart in the experimental group i.e. 5, 8 and 10 days 

respectively for each control subgroup. 

The instrument used for measuring the learning of 

envIronmental concepts was the "Environmental Achievement 

Test (EAT), developed by the Environment Ecological 

~ducatlon Staff and the Learning Institute of North 
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Larol lna. Thls evaluation device consisted of 27 

mUltIPle-choIce questions on environmental facts and 

concepts. Results suggest that the outdoor treatment group 

dld slgnlficantly better than the control group and the 

other two experlmentai groups in teaching environmental 

concepts. 

The instrument used for evaluating attitudes toward the 

envIronment was the Environmental Attitude Inventory Grade B 

\f:;"l eetwood, George Robert. (1972). "Development of the 

~nvIronmental Science Test and the Environmental Science 

Test and the Environmental Attitude Inventory". Doctoral 

dlssertation, University of North Carol ina, Chapel Hill). 

This instrument is self-report inventories designed to 

measure the extent to which an individual has positive or 

negatIve feel ings toward the environment and environmental 

protectIon. 

The results showed that the three experimental groups' 

post-test scores were signlficantly better (0.01 level) than 

those of the control group. No attempt was made, however, to 

match control group and experimental group attitudes before 

the experiment commenced. 



~. Hnalys1s of the f1ndings 

,1) fhe qualIty of research work 

rhe d1ff1culty of assessing the value of outdoor 

exper1ences through a revision of the scientific literature 

must f1rst be addressed. The author has identified a few 

sources that 1 imitate the efficiency of research work on 

th1S tOPIC: 

1) Invest1gators often failed to report which area of 

the cogn1tive and/or affective domain they were seeking to 

measure. This 1S particularly true of the work by Johnson 

(1977) who spoke in very general terms of Secondary I 

students' cognitive achievement. 

11) When 1nvestigators did define which dimension of 

the learn1ng domains they were measuring, they often 

oresented overa~l results instead of giving an individual 

report of findings for each of the cognitive or affective 

categorles. As Backman and Crompton (1984) pointed out, 

stud1es should all refer to the same basic taxonomy of 

educatIonal obJectives. Bloom's six-level hierarchy of the 

cogn1tlve domain (knowledge; comprehension; appl ication; 

ana1YS1S; svnthesis; and evaluation) and Krathwohl et aI's 

(1964) O? the affective domain could form a standardized 

baS1S for all researchers. Studies by Slater (1972) and by 
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Hosley (1974) must be commended in this regard; all of their 

behavloral cognitive objectives are 1 inked to specific 

learnIng outcomes as categorized by Bloom's taxonomy. 

lli) ExperImental designs often presented inadequate 

control procedures. The control group took various forms. 

For some researchers, it consisted of subjects who had not 

partICIpated in the outdoor field experience or in the 

Indoor activitIes. This was the case in studies of Peck 

(1974), Hosley (1974) and Howie (1972). For others, a 

control group was synonymous with the indoor group. Chrouser 

(1970) and Kaplan (1974) used such terminology. In this 

case, pre-test and post-test designs were often incorporated 

In order to compare net gains of both methods of 

instructIon. For still others (eg. Slater, 1972; Lisowski, 

1987), there was no control group. The approach consisted of 

comparIng test results before and after an outdoor 

experIence wIthout using any other means of reference. 

iv) Experimental designs often presented inadequate 

randomlzation. Randomization, as Campbell and Stanley (1969) 

emphasIzed, is one of the most critical elements in 

developIng a strong design. It consists of randomly 

assigning treatments to randomly selected test units. 

PartIcularly good examples of strong designs reviewed in 

thIS chapter are those by Wise (1970) and McNamara (1971). 
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y) Some samples used were very small (see the study of 

Slate t1972). 

vi) Measuring instruments were not all prepared with 

the same care: content validity and rel iability not being 

tested or reported. The Student Ecology Assessment 

lnstrument developed by Lisowski (1987) was particularly 

well prepared. Revised three times, the test was refined 

with the aId of pilot studies. 

vii) There was a sparsity of relevant and pertinent 

material related strictly to outdoor ecology education. 

Reseachers tended to combine ecology with other academic 

SUbJects. Ten research papers were found mostly on the topic 

of outdoor ecology experiences. Of this number, only one 

study (a study by Bennett, 1965) dealt with outdoor ecology 

+or Secondary I stUdents. 

VIiI) A large diversity of subjects, grade levels, time 

allotments, and modes of instruction were used. This made 

comparisons between scientific papers difficult. A common 

baSIS of investigative approach was lacking. 

(2) Results of the findings 

In assessIng the practical value of outdoor ecology 

education, three legItimate questions can be asked: 
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1) Dld the outdoor experiences used by the various 

InvestIgators contribute to the positive development of the 

ChIld? 

Despite all the 1 imitations and the diversity of the 

experlmental designs reviewed in this monograph, the overall 

contrIbution of the outdoor experiences was positive. As 

shown In Table 3 (pp. 86-89 inclusive), almost all research 

studIes have reported some positive effects that were 

attrIbuted to the outdoor treatment the students had 

exoerlenced. 
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TABLE 3. 

Summary of research on field ecology-related experiences 

investIgator Grade Outcomes measured Effects found' 
,~~ hYl2JlLoi_ treatment. Level 

l::lennett. (196~') 7th 	 Factual information No difference 
between treat­

-two Indoor groups ments; 
-three outdoor Comprehension + Treatments over 
groups control 

Science attitudes No difference 
between treatments. 

Buerstatte (1968) High Sc. Observing relationships No significant dif­
tleld dIscovery ference between 

-- f lei dl ecture 	 discovery field ap­
proach and lecture 
field trip 

Explaining relationships+For discovery 
group 

C~'d~user <1975) 
Elem Sc.Understanding social + For treatments over 

one Indoor aspects of science, control 
laboratory biological principles 

one outdoor/Indoor & science as a process. 
laboratory The abil ity to 

think critically. No sign if . 
dIfference 

Ho 11 Y l 198:,2> 6th 	 Perception of class­ + For treatments over 
room cl imate and mean control 

one outdoor achievement scores 
'hands-on' 
e;·: per I ence 
one Indoor treatment 

Hosley (1974) 5th 	 Bloom's Cognitive + For slides and 
Domain categories combination; 

- one Indoor AV No si g n if. d if f • 
technIque between the two 
one outdoor group 
one lndoor/outdoor 
group 

- one control group 
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TABLE 3 (cont/d) 

Summary 0+ rl'>S!.!?arcn on f iel d eco] ogy-rel ated e:':periences 

InvestIgator Grade Outcomes measured ;::ffects found' 
:~~ype 0+ treatment, Level 

Howle d972) 5th Appl ication No sign diff. 
between 3 e}(p. 

one control group groups 
- one Indoor advance Conceptual ization Combined 

organizer group indoor-outdoor 
one indoor/outdoor group scored higher 
advance organizer than other 
group treatments 
one outdoor dIscovery 
group 

jonnson (1977) Sec. I Cognitive No significant 
Indoor group difference between 
outdoor group indoor and outdoor 
two Indoor/outdoor treatments 
groLlps 

-~.~-------------------------------------------------------------------------
j<.aPI an (1974) 5-6th Abil ity to recognize + For treatments over 

- outdoor group and identify living control 
- Indoor group org. and relationships 

between them 

L1SOWS~:: 1 \ 1987) High Sc.Understanding of con­ + Signif. diff, 
three outdoor cepts and retention between pre- and 
groLlpS post-tests. (no 

control) 
ore- and post­
tests 

McNamara (1971) 8-9th Overall achievement Environment in 
- indoor lab. which the lab 

outdoor lab. 	 eNp. were held 
had no sig. 
effect 

Achievement on concepts+' For outdoor 
Critical thinking + Outdoor group 

sign. higher 
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TABLE :J (cont/d) 

Summary of research on field ecology related experiences 

Grade Outcomes measured Effects found' 
:::' type...QT treatment. Leve'l 

!j t 01< e \ 1 '=t81 ) High Sc. Cognitive achievemen + For expo group 
- two Indoor over control 

groups Attitudes toward env, No sign. d if f , 
- two outdoor but combination 

groups outdoor-indoor 
pre- and post­ noticebly 
tests higher 

10th Factual and conceptual + For outdoor 
Knowledge group over 

- contra °1 group indoor and 
- OL! t door group outdoor-indoor 

<. t I ve days) groups 
Indoor group 
(le.O minutes) 

- indoor/outdoor 

group 


Slater (1972) 6th Cognitive learning + Post-field 
- outdoor group (B1 oom / s ta:·{.) trip mean 

pre-& posttests score sign. 
higher than 
pre-field trip 
score 

~lJ I se '.197(1) 5th Know1 edge/reca11 + For outdoor 
- Indoor group and comprehension; direct e:·:po­
- outdoor group sure treatment 
- Indoor/outdoor over indoor 

group and 
pre-~1. post test s indoor-oLltdoor 

treatments 

ZW 1 C t:: (1 9 In 5th Attitude towards + For 
- outdoor group the environment e:·: per i menta 1 

('hands-on' expe­ outdoor group 
rIence) 

- Indoor group 

'Legend: +: SIgnifIcant positive difference ••• 
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ThIS general conclusion was reached based on the statistical 

comparisons made of the pre-test and the post-test results using 

the evaluatIve Instruments, or from comparing the achievement of 

the experiemental groups wIth that of the control groups of 

students who had received no instruction. This finding was 

sUDDorted by all reviewers (see appendix A, p. 121) who reported 

studIes on indoor-outdoor education. 

ii) How does outdoor education compare with the indoor 

,experIence? 

This probably is a more crucial question since the answer 

could clarify whether or not the integration of outdoor 

actIvIties into the Quebec ecology curriculum is worth while. If 

the Indoor experience yields similar, or even better, learning 

outcomes, it becomes futile even to consider adding outdoor 

actIVItIes to the existing ecology program. The majority of the 

research comparing indoor and outdoor experiences in the area of 

ecoiogy does report a more significant gain in cognitive learning 

In student groups following the outdoor field treatments and 

tends to Indicate that the outdoor instruction is useful for 

promoting and achieving cognitive gain in ecology students when 

effectIvely managed. However, because of the diversity of the 

experImental stUdies and due to the other problems discussed 

earlIer, thIS general conclusion remains tentative. These 

fIndIngs are supported by conclusions of reviewers such as 
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Crompton & Sellar (1981) Backman & Crompton (1984) and Henderson 

( 1986) • 

111) For promoting WhlCh specific cognitive and affective 

learnIng outcomes were the outdoor experiences found to be 

partlcularly useful? 

ThIS question will be answered in three sections and those 

references in the previous chapter (pp. 22-41) that deal with 

advocacy for outdoor education will be identified. The three 

-:aect Ions are: 

i.) The cognitive domain: knowledge and 

comprehension 

ii.) The cognitive domain: application, 

analysis and synthesis 

iii.> The affective domain 

1.) The cognItive domain: knowledge and comprehension 

Researchers have evaluated the acquisition of ecological 

knowledge and comprehension. Table 4 (pp. 91-93 inclusive) 

indIcates the type of learning outcomes that were measured and 

the results that were found. All research stUdies which did not 

compare outdoor activities with an indoor treatment are not 

Included in thIS Table. 
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TABLE 4 

Descrlptlon of lower degree learnlng outcomes measured 
on outdoor SClence experiences and effects found 

COGNITIVE ASPECTS MEASURED EFFECTS FOUND" 
CATEGORIES 

Knowledge Overall achievement 	 + Oloke (1981) 
++ Wise (1970) 

Factual information 	 o Bennett (1965) 
++ Peck (1974) 
++ Kaplan (1974) 

Conceptual ization 	 o Johnson (1977) 
+ Howie (1974) 
++ McNamara (1971) 
++ Peck (1974) 

Comprehension overall achievement 	 ++ Wise (1970) 
Hosley (1974) 

understanding rela­
tionships o Bennett (1965) 
understanding social 
aspects of science 
and science as a 
process ++ Chrouser (1975) 

"LEGEND: 0 	 Slgnlficant gains recorded but no difference 
recorded between indoor and outdoor treatments 
The outdoor group scored Significantly lower than 
the indoor group 

+ 	 The combined indoor/outdoor group scored 
significantly higher than the indoor group. (and 
outdoor group if present in this study) 

++ 	 The outdoor group scored significantly higher 
than the indoor group (and the combined 
indoor/outdoor group if present in this study) 

ThIS table 	indicates that there is a majority of findings 

supporting 	the effectiveness of the field instructional approach 

In 	 the area of knowledge and comprehension (although results in 

tne latter 	case are not as strongly in favor of outdoor 
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experIences). ThIS tendS to agree with Lisowsky's conclusions on 

tne value of outdoor ecology: 

"1. Abstract concepts related to ecology can be taught 

and learned effectively through an experiential field 

instruction program. 

2. Improvement in students' understanding of specific 

concepts occurred after an involvement in a field-based 

learning program." 

(L i sowsk i, 1987, p. 213) 

For Koran and Baker (1979), who evaluated the effectiveness 

of field trip experiences of eight scientific studies, this value 

does not exceed classroom learning on measures of knowledge. My 

revIew of the findings in the area of ecology suggest,on the 

contrary, that In the acquisition of basic ecological knowledge, 

one of the objectives of the MEQ ecology curriculum could 

certalnly be facil itated through the development of outdoor 

e:·:periences. 

It should not be concluded, however, that out-of-classroom 

learning experlences are sufficient in themselves to produce 

cognItive gains. Many of the studies reported in this paper have 

used subJects who had had a basic science background acquired 

througn the classroom environment. Also, many experimental 
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outdoor studies reviewed in this Chapter were combined with an 

Indoor InstructIon seSSIon. 

11.) The cognitive domaIn: appl ication, analysis and synthesis 

AccordIng to Bloom's taxonomy, appl ication, analysis and 

synthesIs are three cognitive categories of higher degree of 

dIffIculty. Many investigators have measured these learning 

outcomes but very few have reported results specifically on these 

categories so that the effectiveness of the outdoor experiences 

In meeting these higher cognitive outcomes can only be assessed 

tentatively. Table 5 indicates the types of higher learning 

outcomes that were measured and the effects found. As shown, 

research showing positive effects on the higher cognitive 

objectives appears rather inconclusive. Studies in these areas 

are too scarce to draw any valuable conclusions. The MEQ ecology 

currIculum puts an emphasis on the scientific method which, as 

process, could help promote the development of al I the cognitive 

categorIes described by Bloom in his taxonomy of educational 

obJectives. Although the 12 and 13 year old pupil for whom the 

ecology course IS deSigned does not possess the skills necessary 

to Implement all the steps of the scientific process, it would be 

interestIng to find out what are the skills and attitudes that 

the outdoor experiences can best develop which are required for 

the sCIentIfIc methOd. 
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TABLE 5 

DescrIptIon of higher degree learning outcomes measured 
tor on outdoor science experiences and effects found 

COGNITIVE ASPECTS MEASURED RESULTS FOUND 
CATEGORIES 

?\ppllcatlon Not specified o Howie (1974) 
AnalysIs Critical thinking o Chrouser (1975) 

++ McNamara (1971) 
Overall cogni­
tIve outcome 
lncl udlng appl i ­ - Hosley (1974) 
catIon, analysis o MeNamara (1971) 
and svnthesis ++ 01 oke (1981> 

'LEGEND: 0 	 Significant gains recorded but no difference 

recorded between indoor and outdoor treatments 

The outdoor group scored significantly lower than 

the indoor group 


+ 	 The combined indoor/outdoor group scored 
significantly higher than the indoor group (and 
outdoor group if present in this study) 

++ 	The outdoor group scored significantly higher 
than the indoor group (and the combined 
indoor/outdoor group if present in this study) 

lll.j The affectIve domain 

In 	 the literature there are a number of studies about the 

effects of 	outdoor education on the affective development of the 

cnild. However, most of this research deals with recreational 

actlvltles. Most stUdies reported by Crompton & Sellar (1981) and 

Henderson 	 (1986) indicated that field activities were effective 

In 	developIng the child's attitude in the affective domain 

(self-concept, social ization and attitude toward the out-of-door 
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as a learnIng environment). In the area of outdoor ecology, the 

author tound very few studies that deal with the affective 

domaIn. In an era where environmental awareness is becoming more 

and more urgent, it is surprising to see that I ittle has been 

pub] lshed on the value of outdoor environmental education in 

developIng proper attitudes toward the environment. 

Four studIes reviewed in this chapter assessed the positive 

effects of outdoor ecology activities in the affective domain. 

The fIrst stUdy dealt with students'feel ings toward their 

classroom climate. Holly (1982) has found that classroom cl imate 

was perceived to be Significantly better following a six-week 

outdoor environmental education unit of study. We recall that 

most of the attitudes promoted in the MEQ's ecology course focus 

on the individual. A better perception by the stUdents of the 

classroom environment could have been facil itated by various 

factors, such as: better student/student and students/teacher 

relatIonshIPs In a more relaxed outdoor atmosphere, courtesy, 

patience and cooperativeness developed through exciting outdoor 

adventures, etc. The three other studies dealt with environmental 

awareness, a major theme in the MEQ ecology curriculum. Oloke 

(1981) found that the indoor/outdoor laboratory method of 

teaching was at least as effective in promoting a positive 

ecOlOgIcal attItude as a more traditional method of teaching. 

ZWlck (1977) who produced the evaluative instrument used by Oloke 

and who focused his research entirely on affective issues found 
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that students' attltudes toward their environment were changed in 

a posItIve dIrection through participation in a field ecology 

program compared to an indoor experience which did not produce 

changes as signifIcant. Chrouser (1975) who did not try to assess 

affectlve changes studied students' understanding of their role 

in the environment. His findings indicated that students had a 

SIgnIficantly better understanding of their social role in the 

environment after a field activity exposure. This cognitive gain 

can be assumed to eventually bring about attitude changes toward 

the environment, and, in this respect, support Zwick's 

conc'l LISlon. 

The above findings bring qualified support for the 

IntegratIon of fIeld activities into the ecology course in the 

area of students' perception of other people and of the 

envIronment (refer to chapter III p. 34 on the two major goals of 

tne MEQ Ecology Curriculum>. 

Although most empirical and theoretical studies (see chapter 

Ill, p. 22) speak in favor of the affective value of outdoor 

educatIon and support the very few studies reviewed in this 

paper, there IS still a need to concentrate and accentuate the 

research on the exact topic of this monograph which concerns the 

teacnlng of ecology at the Secondary I level. 
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4.Summary 

As a result of a study of the research available in 

the area of outdoor ecology education, it would appear that 

learnIng can take place in the out-of-doors. Most of the studies 

reviewed in this chapter compared the field trip technique to the 

classroom tecnnique. Many of these studies also showed that 

cognItive achievement in the area of knowledge and comprehension 

was greater in the out-of-doors than in the traditional classroom 

envIronment. Results in the higher cognitive levels (app] ication, 

analysIs, synthesis and evaluation) were inconclusive. The very 

few studIes that were reviewed which tried to assess the 

affective value of ecology field trips showed the positive effect 

of outdoor experiences in the areas of environmental awareness 

and classroom cl imate over the traditional indoor method. The 

author has identified a few problems in trying to assess the 

value of ecology outdoor education through a review of the 

sCIentIfic I iterature. Problems such as poor experimental 

desIgns, lack of standardized experimental procedures among 

studies, and scarcity of studies on the topic of outdoor ecology 

for Secondary I students were some of the major impediments in 

drawing general conclusions. 
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CHAPTER V 


CONCLUSION, 


RECOMMENDATION AND SUMMARY 
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"ExcItement and stImulatIon come from InquIring about 
real tnings. The outdoors is an ideal laboratory." 

Mackillican, W., et al (1969) 



CHAPTE:.R V 


CONCLUSION, 


RECQMMENDATION AND SUMMARY 


The purpose of this study was to assess the cognitive 

and affectIve outcomes of outdoor ecology-related 

experIences In order to substantiate the usefulness of their 

IntegratIon Into the Quebec ecology Sec. I Curriculum. 

ThIS chapter is divided into sections concerning (1) 

tne conclusIons drawn from this monograph, 

~2) recommendatIons for further study, and (3) a summary of 

tne studV. 

The +01 JowIng conclusions can be drawn from this study: 

ll) Results found in the research available on outdoor 

-100­
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eCOlogv are conclUSIve to the extent that all of the studies 

reported In thIS monograph sUDPorted the idea that learning 

can take olace In the out-of-doors. A majority of the 

studIes suggested that cognitive achievement in the area of 

knowledge and comprehenSIon and affective achievement in the 

area of environmental awareness could be better facil itated 

by the outdoor experIence as opposed to an indoor approach. 

(2) The value of outdoor education for the MEQ Ecology 

becondary I CurrIculum remaIns uncertaIn to the extent that 

the research avaIlable is extremely 1 imited and usually 

covers varIOUS age levels. The experimental designs are also 

dIverSIfIed and not of equal quality. 

2. RecommendatIons 

Before proposing the integration of an outdoor program 

Into the Ecology Curriculum, further research will be 

reqUIred. The experImental designs should share the 

tol lowlng characteristics: 

(1) All studies should be strongly designed. Work by 

WIse (1971) could serve as a reference. Subjects and 

teachers are randomly selected and treatments randomly 

aSSIgned. 

(2) LearnIng ODJectIves should be stated clearly and 

reter to a common taxonomIC basis. 
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tJ) Learnlng outcomes should be tested and results 

reported separately, 

(4) MOdes of lnstructlon and learnIng content should be 

descrlbed In detaIl. Teachlng methods should emphasize the 

sClent1flc methodOlogy. 

(5) Evaluative instruments should, as much as pOSSible, 

be common to all studles that share similar learning content 

and modes ot lnstruction. The development of these 

evaluative lnstruments should be done with great care. 

{6) Research studies should focus on the comparison of 

Indoor and outdoor instruction techniques. 

(7) Learning content should focus on ecological 

prInCIPles. 

(8) Learning objectives should cover a large array of 

CognItIve and affectIve outcomes. 

(9) fhe outdoor environment should be clearly 

descrIbed. 

The adoption of common measures to evaluate the 

etfectlveness of outdoor ecology instruction should help 

reseachers to better assess the problem. Most researchers 

lsee chapter 1, Pp. 6-7) who have tried to assess the value 

ot outdoor education came to the conclusion that results 



103 

were uncertain. Through the use of recognized common 

evaluatIve methods SUCh as strong experImental deSigns, 

common age level of subjects, common learning content, etc., 

studies should be better equipped to evaluate the outdoors' 

potentIal. 

It Should be clarified, however, that the difficulty to 

assess the empIrical value of environmental outdoor 

educatIon does not necessarily imply that this particular 

approach aught to be rejected. It IS not because one mode of 

lnstructlon IS not 100% sUbstantiated that it is 

automatlcally Inval id. The qual ity of the investigative 

methods and the expertise of the researchers seems to be the 

prOblem more than the teaching technIque itself. 

~xperlentlal outdoor programs already exist and their 

creatlon dId not waIt for the approval of the scientific 

mIlIeu. and yet some of them seem to be doing very well. 

SUCh IS the case of the Outdoor Biology Instructional 

StrategIes proJect, also called OBIS, which was created in 

1972 at the UnIversity of Berkeley in Cal ifornia (see 

McCormack. 1974 and Falk, Malone & Linn, 1975). The 

proJect's goal was to develop activities which encourage 

lO-l~ vear old students to investigate ecological principles 

1n an outdoor setting in order to foster observation and 

understanding 1n ecology. In England, the Urban Spaces 

Scheme project (see Hale, 1985), establ ished In 1983, was 
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deSIgned to assIst local schools In developIng ecology 

orograms tor the local envIronment. 

foo manv examples eXIst that favor ecology fIeld 

studIes for them to be Ignored, or, at least, be 

unoer-t.-:l-:pl 01 tea. 

fhe purpose ot thIS monograph was to assess the 

potentIal value of integrating outdoor activIties into the 

Uuepec Secondary r Ecology Curriculum. In order to achieve 

thIS obJectiYe, three approaches were used. Firstly, a 

survey of the contemporary needs of science education in the 

area of ecology was undertaken in order to identify where 

outdoor experience could be most required. It appears that 

at the eve of the 21st century, attentIon should be focused 

not only on the dlSCIP\ Ine, but also on the indIvidual and 

on the socIal 1evels of education. EnVIronmental awareness 

ana SCIentIfIc 1 Iteracy are among the two main 

preoccupatlons ot contemporary SCIence education. Secondly, 

USIng a survey ot the arguments of educators who advocate 

USIng fIeld trIps, a presentation of the theoretlcal value 

ot outdoor educatlon was made. Many outstanding educators 

nave advocated the advantage of out-of-the-classroom 

sstt1ngs 1n the areas mentioned above. And thirdly, a review 

ot tne SCIentIfIc research on outdoor ecology-related 



105 

i 

actIvltles was assembled to cermit an assessment of the 

orac~lcal value ot outdoor ecology education. Fifteen 

stuoles were revIewed = ten of them dealt directly wIth 

ecoiogy. and the other fIve had portions of their learning 

program on eCOlOgICal concepts. In 1 ight of the research 

revIewed, It would acpear that learning can take place in 

tne out-of-doors. Most of the studIes also showed that 

cognltive achIevement in the areas of knowledge and 

comprehenSIon was greater In the out-of-doors than in the 

traoltlonal classroom environment. The very few studies that 

were reVIewed WhICh trIed to assess the affective value of 

ecolOgIcal fIeld trios showed a significant positive 

dIfference resultIng from the outdoor experiences over the 

lndoor classroom environmental experiences in the areas of 

envIronmental awareness and classroom cl imate. ConsiderIng 

tne lmcortance that is now placed on the environmental 

crISIS and the need for students to become scientIfically 

Iterate, It would acpear that outdoor education has the 

co~entlal to faci1 ltate the MEQ ecology curriculum learning 

OCJectIves. The author reiterates, however, the need for 

more research in the areas of cognitive and affective 

outdoor learnIng in environmental education. The difficulty 

ot measurIng effIciently some of the learning outcomes, the 

grea~ dIverSIty ot the exoerimental designs, the scarcity of 

relevant and certlnent material related to junior high 
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schOOl eCOlogy. and other related problems support this 

recommendatlon. 
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1. Introduction 

There are many pressures exerted today on the 
schOOl and Its curnculum. These pressures often 
:ena to have a restrictive effect on the educa· 
(lonal process and In order to counter this. society 
must make a concerted effort to define Its educa­
tional goals. The following questions Illustrate 
the nature of current concerns: 

- What kind of society do we Wish to have? 
What kind of persons do we Wish to be? 
How can we Integrate mans varied activities 
With hiS aspirations to enable him to be an 
active participant in his society? 

- What kind of skills and knowledge should be 
taught to pupils to give them an understancllng 
of ecology that. as adults. will enable them 
to respond to the needs of our time and to 
seek a better quality of life for all? 

- What approach should the teacher adopt in 
order to transmit a respect for nature, for the 
laws of ecology. for man, his dignity, and his 
future? 

These are the questions that astute· educators 
are studying, and that this ecology course at­
tempts to address. 

1.1 The environmental Situation 

Man's behaviour towards nature is causing a 
progressive deterioration in the quality of the 
environment in which we live. Thoughtless use 
and exploitation of both renewable and nonre­
rtewable resources. and the spiralling growth of 
the consumer society, are changing the nature 
ana rhythm of man's life. frequently causing 
excesses, Imbalances, and contradictions. 

Where Do W. Stand? 

Increasing productivity and a decrease in man's 
work·load are causing some Important economic 
reperCUSSIOns. The aim of the industrial society 
is to satisfy every desire and to meet every need. 
An even greater concern is the fact that producing 
and consuming have, without people really being 
aware of it, become the main alms of our society. 
Michel Maldague puts it very well when he says, 
"Most of our contemporaries are unaware (how­
ever) of the gravity of the Situation until their own 
immediate circle of interest is concerned (family, 
work, entertainment. daily routine) . . , 

Even though the nature of man's needs has 
evolved over time. everything seems to have 
become more complex for him. Simple things 
no longer give him the satisfaction they once did. 

While he stili seeks hapPiness today, he IS in­
fluenced by a technology that IS evolving at a 
faster rate than hiS way of life. He has become 
conditioned to demand more ana more. knOWing 
that anythlOg he may lack Will. sooner or later. 
be available to him because there IS no limit to 
what sCience can do... Nevertheless he is caught 
up in uncertainty. threatened by many things, not 
the least of which are vanous kinds of pollution, 
ecological disasters. and the energy cnsiS. 

The consumer is well aware, even if he has dif­
ficulty facing reality. that It Will not be easy to 
solve these problems. He seeks a satistactory 
way to pursue his own personal development 
by trying to bring about changes in the political 
power structure. particular social actions, or his 
own working conditions. 

For his part. the pupil is also confronted by a 
number of contradictions which he perceives in 
the behaviour of the adults In society. Whose 
example should he follow? Whom should he 
believe? He is confused, and his reactiOnS. at 
this stage still quite mild. are to be seen in his 
rejection of some of the values passed down 
from the older generation. 

The state of degradation of the biosphere and the 
dissatisfaction of individuals leave no doubt in 
the minds of any serious observers that our civi· 
lization is experiencing an environmental crisis. 
This crisis can be described as a ". . . profound 
imbalance in the relationship and in~s 
between man and his environment. "2 

Can the Balance Be Restored? 

Several organizations and individuals have al· 
ready stressed the Importance of the en'viron­
mental cnSIS. as attested by this quotation from 
Michel Maldague, "The solution to the acute 
problems which are at the root of man's environ­
mental crisis must be based on public awareness 
of the gravity of the situation and a willingness 
to act. Only a concerted effort on the part of 
everyone will enable us to find new avenues 
to pursue, bas,ed on humanistic objectives and 
consonant with the evolution of man. in order 
to ensure the future of human society."3 

Maldague, MlChel.'La nouveUe ethlQue umver.setle. linalite 
Cia reducatlon meSOIlQ.que.' Conference de la semame 
natlOnale de la DirectIOn generale du d.~t 
D6dagoglQue. Umverslte Laval. Queoec, May. 1979. 
P 12. (This CItatIOn IS a free IranstatlOn.) 

2. 	 Maldague. MlChet. Op. Clt.. p. 4, [ThiS Citation IS a 'ree 
tranSlatIOn. ) 

3. 	 Maldague. Mictlel. Op. CII., p. 12, !This CitatIOn IS a free 
tranSlatIOn,' 
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Is it Poaible to PfOYide a Valid EducMion 
in an Environment That Is in the Process 
ot Deteriorating? 

it IS possible to reonent sCIence and technology 
,n SUCh a way that there would be more advan­
tages and fewer disadvantages for the andlvldual. 
SUCh a change could be brought about without 
:1ecessaniy changing tl'le industnal system or 
regressing to a former way of life. 

Is a Change of Attitude Possible? 

A social trend is taking place today whICh IS 
encouragang those concerned with the quality 
of the environment to draw up broad gUidelines 
for accomplishing the desired improvements. 
Prompted by a growing fear of the dangers that 
threaten hiS civilization, man is seeking to redress 
the situation for the twenty-first century. To this 
end. man is trying to create a new society in 
Which human values and human potential are the 
criteria on which decisions concerning SOCIal 
organIzatIOn and community life are based. 

For the pupil, as for the adult and the community, 
the main problem is not in understanding the 
Issue. but rather in finding the right attitude to. 
and the best way to organize, effective action. 

1.2 	 Priority Need. 

A new approach to the teaching of natural science 
is necessary if the existing situation and the 
desired changes are to be reconciled, and if 
the needs of pupils, society, and the discipline 
are to be met. 

A survey to ascertain the main interests of 12 
and 13 year old pupils was camed out so that 
the new Ecology course could be deSigned to 
conform as closety as possible to their expecta­
tions. Table 1 gives the results of this survey 
and lists the pupils' desires. concems, and needs. 

TABLE 1: 	Need. and 0....... of the 

12 and 13 Ve.r Old Pupl. 


Knowledge: 

• 	 need to learn; 

• 	 need to understand: 

• 	 deSire to find explanations. 

Activities: 

• 	 need to have practical. "hands-on" experience: 

• 	 deSire to handle different apparatus and instru­
ments: 

• 	 deSire to record observations. 

Attitudes: 

• 	 deSire to cnange the WOrld: 

• 	 neeo to be appreciated for wnat he dOeS: 

• 	 need to enJOY what he does: 

• 	 deSire to overcome hiS fear at the unknown. 

A senes of consultations to evaluate needs, held 
With those responsible for the teaching of ecolOgy. 
revealed a certain lack of understanding of the 
Changes that have taken place In the teaching 
of natural sCIence. of its SOCial Implications, of 
its contributIOn to modem sCientific education, 
and the lack of a truly ecological orientation. 

To see the problem in a broader perspective, 
the main statements about the future which have 
been made by well-known people throughout 
the world must be examined. These statements 
are, in fact. an urgent inVitation to man and 
society to re-establish a balanced relationShip 
with nature as qUickly as poSSIble. Each individual 
is urged to make every effort to learn to identify 
the problems. to face them. and to find solutions 
to them. 

1.3 	 One Solution: The Teaching 

of Ecology 


Ecology, the science of the study of the concrete 
interactions in the environment. should help the 
secondary school Cycle One pupil to meet his 
needs. 

This is the conclusion reached by the group of 
teachers responsible for updating the program, 
in their report on the rationale for teaching ecology 
at the beginning of secondary school. 

This opinion is based on the follOWing factors: 

1. 	Discovering the enVIronment: 

The pupil should learn about the Interde­
pendence of living organisms and of living 
organisms and their enVIronment. 

2. 	Self-discovery: 

The humanistic orientation of this science, by 
encouraging a love of nature. should help the 
pupil to team about himself. to gain seH-con­
fidence and. at the same time. to discover the 
importance and the real values of life and of 
man. 

3. 	Developing a SOCial ethic: 

As the pupil comes to respect the things which 
surround him. to discover the enVIronment. and 
to feel the enthUSiasm engendered by his 
observatIOns. he should partiCipate with con­
fidence in the efforts that hiS society makes 
to ensure the survival and welfare of the com­
munity. 
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.! 	 7he caoaclty for aaaotauon· 

'"" oetter Knowleoge 01 trle laws 01 ecology 
snould help the DUOII 10 develOO an ooen­
'Tltnded approach to !ne learning attItudes he 
needs tor hiS own personal growth. In this way. 
ecology should helP the DUPI' to oecome an 
ntegrated memoer at a dynamiC society. . 

'n following these gUIdelines the course uses the 
educational approach aaopted by Enwonne­
'Tlent-Quebec. which emOhaSlzes the fact that 
:he concept of environmental educallon IS global 

ana Closely linked to the concept of the enwon­
'Tlent Itself. It can be defined as an Integrated 
continuing education WhiCh places emphasIs on 
cognitive. affective. ana behaVioural obleCtlves. 

2 

1.4 	 Relationship Between This 
Course and the Elementary 
School Natural Science Program 

The Ecology course In deSigned to be a contin­
uatIOn of the learning oblectlVes of the elemen­
tary school Natural Science Program.J Some of 
the learning objectives (attrtudes. skills. and 
knowledge) of the elementary and secondary 
courses have a Similar orientation. but the level 
of difficulty is different. Any objectives that have 
not been achieved by the end of elementary 
school will be the subject of more intensive and 
detailed study in the first year of secondary 
school. 

1.5 	 Relationship Between This 

Course and Other Secondary 

One Subjects 


The Ecology course has areas In common With 
other Secondary One sUOlects. as outlined below: 

- spoken and written language - Investigation. 
precIs and discussion: 

- art - activities which Involve techniQues of 
Illustration, diagram making. modelling. and 
model construction: 

- mathematics - application of baSIC opera­
tions. graphs. and histograms: 

-	 general geography - clImatology; 

- phYSical education - themes relating to the 
phYSical enVIronment and the outdoors. 

1.6 Relationship Between Thi • 
Course and the Overall Goata 
of Education 

7he aim of the EcOlogy course IS to achIeve as 
effectively as possIble the oblectlves formulated 
for secondary SCnoolS In The SchoOls of Quebec: 

to Introduce the students to the many areas 
of knowledge and teChnology In order to ensure 
theIr general education: 

- to InstIll working methods and an exact Intel­
lectual methodOlogy. to promote the progres­
sive development ot Independent thought: 

- to provoke In the students a type of learning 
condUCive to Integrating the aCQUISitIOn of 
knowledge to personal expenence: 

- to bring the students to discover gradually the 
rewards and challenges of the society to which 

othey belong ... 

2. 	 Orientations 

2.1 	 Values and Goals of Education 

To ensure an orientation that conforms to the 
policy stated in the Plan of Action. this Ecology 
course uses the means proper to the discipline 
of ecology in order to achieve the overall values 
and goals set for the schools. "'n order to attain 
Its objectives and In so doing. transmit the ac­
cepted values. the school must carry out its task 
With vIgour and enthUSIasm. "5 

Based on the premise that teaching is primartly 
a relationship between IndiViduals. this course 

1. 	 ASSOCIatlOO des professeurs d·£COIOg.. de la RegIOO de 
Quebec. Programme renot/vele de I'ens....",.,." de 
f'Ecolog... Quebec, February. 1977 p. 2. (This citation 
IS a Iree IranSlatlOn.) 

2. 	 Envlronnement-Ouebec. ServICe des commwllcatlOl'lS. 
DivlSIOO de I'EducatlOn. Du concept d'envitor",.".."t a 
celuI a'educatlOn , i'envlfOnflement. Quebec. OctOber. 
1979. (ThiS citatIOn IS a Iree IranslatlOl'l.) 

3. 	 Quebec. Mlnlstere Cle I EducatIOn. DirectlOl'l generaie Clu 
develOppemenl pedagoglque. Programme d'eftXle. pn· 
me"e, sCiences Cle 'a nature. QuebeC. June. 1979. pp. 
7·8. 

4. 	 Quebec. MinlSt.,. de l£ducatlOl'l. The Scl'lOOUl 01 Quebec 
- Policy Staremem and Plan of Act/M. Quebec: £diteur 
otfict4t1 du Quebec, 1979. p. 31. 

5. 	 The Schools ot Quebec - Policy Statement and PIIUI at 
Action. Op. elt .. p. 34. 
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'Jcuses on the fOllowing values: resoect for life. 
a regaro for the commUnity ana the environment. 
a concern for the future. metnodlcal worK naolts. 
ana the Imoortance of participation. 

2.2 The Background of the Course 

A numoer of philosophical. psychological. SOCial. 
and educatIOnal factors were taken Into conSld· 
eratlon In developing thiS course. 

2.2.1 Philosophical Background 

Man IS no longer In a posItIOn to think of himself 
as master of the planet. He IS an Integral part of 
nature, and is dependent upon nature. This con­
cept of the relationship between man and nature 
denies man's right to exert total control over the 
enVIronment. There was a time when man had 
to husband the natural resources that were 
available to him in order to ensure his survIVal. 
Since that time. however. man has changeo his 
ways ana hiS suosequent actions have brought 
about catastrophic consequences. Until now 
nature has borne the burden of these excesses. 
but the threat of disaster looms on the hOrizon. 
There IS an Increasing number of sCientific 
studies which point out the limits of our planet's 
resources and the fragility of its regenerative 
mechanisms. 

2.2.2 Psychological Background 

"The development of thought is a creative pro­
cess and therefore the community and the school 
should provide learning situations which Will 
encourage the development and learning of new 
concepts.'! In spite of the fact that the thought 
processes of the young adolescent are not always 
!oglcal. there are certain pattems of thOught that 
are characteristic of thiS age group. The young 
adolescent develops and refines hiS abIlity to 
make abstractions ana hypotheses. As he pro­
gresses from the use of one vanaOle tor solVing 
proOlems to the use of several variables. he 
develops the ability to solve relatively complex 
problems. In a '2 or '3 year Old pupil the devel­
opment of this Intellectual process can be seen 
as he beginS to demonstrate the follOWing abilities: 

(al to state. when necessary. new hypotheses; 

(b) to concentrate on the Important asoects of 
a problem and not be too distracted by minor 
detailS: 

le) to make deciSions. 

It IS. however. rather surpriSing to discover the 
mediocre quality of the questions that pupils ask 
themselves. even when they are placed In a 
practical situation InVOlving observation ana 

'11anloulatlon of matenals. This Oetng the case. 
. t WOUld seem unrealistiC to expect the pupil to 
,Mlate a stuay activity baseO on QuestIOns that 
he has asked himself. Without help from the 
teacher. Most pupils exhibit a certain amount of 
enthUSiasm. out behind thiS lies a very limited 
sense of CUriosity. 

The transitional penod of adolescence IS a very 
important time In an IndiVidual's life for It IS the 
point at which he begIns to develop hiS capacity 
for logical thought. 

2.2.3 Social Background 

The human specIes does not Change: It is man's 
ways of dOIng things that have evolved over the 
course of centurres and are still evolVing. In this 
way man's great capacity to adapt has enabled 
him to deal With the adversities at climate and 
environment In all the areas In whIch he has 
settled. 

The main distinction between man and animals 
lies In the degree to which man commUnicates 
With other men and is concemed With their tate. 
He knows how to economize when there are 
shortages. but. in times of prosperity. he loses 
Sight at his values and as a result becomes 
wasteful and irresponsible to the poInt of creating 
an alarming and excessive rate of economic 
growth. 

2.2.4 Educational Background 

EnVironmental education is a medium that can 
have a very poSitive Impact if it is centred on 
ecological themes and oriented toward creating 
a healthy enVlfonment. EnVIronmental (mesa­
logical) education shOuld: 

• .. be a life-long learnIng process ... 

• 	 examine the maIn environmental questions 
from a local. regional. provincial. national. and 
InternatIOnal perspectIve . . . 

• 	 focus on present conditions as well as on the 
future.. 

• 	 examine everything that influences growth 
and development. . . 

• 	 stress the vafue and necessity of local. natIOnal. 
and international cooperatIon In order to fore­
see, and to find solutions to. environmental 
problems. '2 

1 	 DeSlarlalS. Llonel and John A. Rackauskas. Needs and 
CharactenstlC$ at Students m the IntermeDiate Years. 
Ages 12·16 Toronto. 1975. 

2. 	 Maldague. Mictlel. Op. ell. (ThiS CitatIOn IS a free trans· 

latlOn I 
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3. 	 Overall Objective and 
Goals of the Ecology 
Course 

3.1 	 Overall Objective of the 
Ecology Course 

The overall objective states the main goal of 
the ECOlogy course: It forges the link between 
the onentatlons and the general objectIVes. It 
IS the central purpose of the course. 

THE ECOLOGY COURSE SHOULD HELP 
, THE INDIVIDUAL TO ADAPT TO THE EVO­

LUTION FROM A CONSUMER SOCIETY TO 
A CONSERVER SOCIETY IN ACCORDANCE 
WITH 	THE PRINCIPLES WHICH GOVERN 
A CONSERVER SOCIETY. 

3.2 	 Goals of the Ecology Course 

The teaching of ecology should be· concerned 
With the education of the whole person. It should 
involve not only his intelligence. but also his 
emotions and his will. The purpose of the course 
is not to condition the pupil. but to help him build 
a new value system based on knowledge, skills. 
and attitudes. 

In this way. the Ecology course will help the 
pupil achieve the overall goal of the course 
which IS to enable him to acqUIre knowledge 
and to develop skills and attitudes. 

(a) Knowledge and Skills: 

• 	 10 familiarize the pupil With baSIC ecological 
knowledge and the skills associated With 
thiS knOWledge; 

• 	 to instill in the pupil work methods that 
will foster the progressive development of 
logical thought 

(b) Attitudes 

• 	 10 encourage Ihe pupil to develop positive 
attitudes toward himself. other people. and 
his environment: 

• 	 10 foster Intellectual diSCipline and self­
confidence: 

• 	 to develOp an unaerstanding of nature and 
a sense of CUriosity: 

• 	 to enable the pupil to perceive hiS enVI­
ronment In a more raalistic way and With 
greater awareness and commitment. 

4. 	 Criteria for the Selection 
of Objectives and for the 
Structure of the Course 

7he ObleCtlveS tor thiS ECOlogy course have been 
denveo prtmanly from the Subject matter Itself. 
Additional Input has come from a number of 
practlclng teacners ana theonsts. and from re­
search studies In the fields of biology and educa­
tion. 

4.1 	 Criteria for the Selection 
of Objectives 

The objectives of this course were selected on 
the baSIS of their relevance, coherence, useful­
ness, and humantstic values. 

<a) Re"wnce 
Since sCience and teChnology Will play an In­
creasingly Imponant pan In the dally lives of 
pupils, this factor should be taken Into considera­
lion In adapting the content of the course to en­
sure its relevance. The popularization of science 
in recent years has given science a new image. 
Movies and televiSIOn have been instrumental 
in awakening young people's interest in the be­
haviour of living organisms. the exploitation of 
resources, th" balance In nature. and so on. 

(b) Coherence 

The course IS deSigned to develop three aspects 
of learntng: knowledge (cognttive). skills. and 
attitudes. 

A number of Imoortant facts supplement the 
ecological content In eaCh module. These facts 
are Intended to contribute to the overall under­
standing and knowledge: they are neither an 
exhaustive list of all that could be learned nor 
simply a number of disparate or encyclopedic 
data. In addition, cenaln aspects of man's activi­
ties have been Included at appropriate places 
in the modules. 

The learning objectives are tabulated in order 
of difficulty so that there IS not only a progressIve 
sequence Within each module. but also from one 
module to the next. Thus It IS easier "To identify 
types at relationships' (Module 1) than "To inter­
pret types of adaptation' (Module 5). 

The skills are also tabulated in order of difficulty. 
In a given module. they supplement the leamlng 
process. whereas. In the course as a whole. they 
are presented sequenttally In order of difficulty 
tram one mOdule to another. With regard to skills 
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"elatea to ooservatlOn.'To recora onenomena 
Moaule 1 i is orereaUlslte 10 'To maKe comaa­

"Isons' (Module 4) whiCh. In turn. IS prereaUISlte 
:0 To Interpret' (Module 5), 

The attitude oescrtbed In the heaolng of eacn 
'I1ooule suggests a particular state of mina as 
:he orientation for that moaule. The attitudes are 
closely linked to the other two aspects of learning. 
In Module 1, for example. the skill "To record 
the charactertstiCS' is a specific manifestation 
at an attitude which should encourage the pupIl 

To be aware of the general characteristics of 
environmental phenomena" dUring an ooserva­
:Ion, The progressive sequence of attitudes IS not 
very obVIOUS. but it does. in fact. corresoond to 
the sequence of learning. Tables 3.4.5.6 show 
the sequence of the different types of learmng. 

(c) Usefulness 

The main objective of a science course IS to 
develop In the pupil skills and knowledge that 
Will be useful to him and Will help him to achieve 
a greater understanding of the relationship of 
cause and effect and to develop a sCientific atti­
tude which will influence his subsequent learnIng 
behaViour. The content has been organtzed so 
as to give the pupil a glimpse of certain values. 
to stimulate his sense of curiosity. to encourage 
him to examine ecological problems. and to moti­
vate him to take a position on ecological issues. ' 

The practical nature of the course makes it pos­
sible to provide pupils with activities which Will 
help to develop their interest in the field of biology. 

(d) Humanistic V.tues 

Most of the attitudes promoteo In thiS course focus 
on the InOlVlaUal. They are exoressea as values 
in the form of feelings. beliefs. convictIOns. or a 
continUing Willingness to behave In a conscien­
tiOUS way toward liVing beings and the things 
arouna him. By shOWing the puoll how man S 
different accompliShments are Integrated Into 
society. the course Will enable the pUPilla under­
stand why he should be concerned about hiS 
communtty. or Will show him how certain Situations 
have already affected the liVing conditions of 
the community. This IS the first step toward makIng 
a contribution to the well-being of hiS society. 

4.2 	 Criteria for the Structure 
of the Course 

The course has been deSigned as a progressive 
structure In the shape of a pyramid. The order 
of the component parts shows the Interdepen­
dence of each level of the course and the rela­
tionship between each level of obJectives. Table 2 
Illustrates the structure. 

10 
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4.3 	 Definition of Obiectives 

The general. terminal. ana Intermeolate ODjectl­
ves at the course are all Included unaer the 
general heaOlng. learning ODleCtlves. . They 
comprise all moaes of leamlng and all the cogni­
tive. affective. sOClo-cultural. spiritual. moral. 
religiOUS. and psyChomotor aspects of an indiVI­
duals aevelopment.'" 

To avoid any misunderstanding. the different 
Klnos of objectives are defined as follows: 

General Objectives (GO) 

General objectives formulate the general educa­
tional goals to be achievea and the changes anti­
cipated In the pupil. 

N. B. The main proposition of each general objec­
tive comes under the category of know­
ledge and incorporates two complementary 
elements. an attitude and a skill. 

ExamPle: 	To know plants as organisms which 
play the role of producer In nature. 
Attitude: To be Interested In. and 

aware of plants and trees. 
Skill: To develOp different abilities. 

Terminal Objectives (TO) 

Terminal objectiVes are a refinement of the gen­
eral objectives and desa1be in greater detail the 
results expected of pupils. in terms of "changes. "2 

by the end of a leaming sequence. 

N. B. The main propoSItion of each terminal objec­
tive comes under the category of knowledge 
and Incorporates two complementary ele­
ments. an attitude and a skill. 

Example: 	 To Identify. among examples. different 
forms et plant behaviour. 
Attitude: To be aware of the general 

charactenstlCS of environ­
mental phenomena. 

Skill: 	 To know how to record the 
characteristICS of a phenom­
enon. 

Intermediate Obfeetlvea (10) 

Intermediate objectives deSCribe a behaVIOur or 
a leamlng achievement which leads to the at­
tainment of a terminal ObjectIVe. 

Example: To descnbe the phenomenon of a 
plant s response to light. 

4.4 	 Rules for Formulating 

Objectives 


All learning obJectives should conform to three 
::aslC criteria: 

'2 

-hey must: 

a) be formulatea In terms of the DUpll. 
Example: The pupil should be aole to . 

(b) Include an actIon verb. 

ThiS vero snould descnbe expliCitly a measurable 

and observaole behaViour. 

Example: To distingUish different types of Inter­

actions that occur In the environment. 


(C) 	 Include content. 
N.B. The obJective deals With learning. not learn­

ing situations. 

Example: To distinguiSh the different types of 

mteractions that occur in the environment. 

Supplementary criteria for formulating objectives 
(context and performance) are not. for the most 
part. specified here. The teacher has the respon­
SIbility of determining these to SUIt hiS needs. 

4.5 	 General Obiectives of the 
Ecology Course 

The main aIm of this course IS to educate the 
pupil. The general objectIVes. In addition to pro­
Viding the ecological content. are concerned 
With attitudes and skills which Will correlate the 
overall goal with the content. 

1. To know various forms and functions of life. 

Skill: 	 To develop different abilities (dex­
terity). 

Attitude: To have a sense ot wonder about 
enVIronmental phenomena (sense 
of cUrioSIty). 

2. 	 To know the plant as an organIsm WhiCh plays 
the role of producer In nature. 

Skill: 	 To develOp different abilities (dex­
terity). 

Attitude: 	To be interested in. and aware of 
plants and trees (sense of cUriosity). 

3. 	 To know the aOlmal as an organtsm which 
plays the role-of consumer In nature. 

Skill: 	 To develOp dIfferent ablhties (re­
sourcefulness ). 

Attitude: 	To be mterested in. and aware of 
all animals. large and small (sense 
of CUriosity). 

1. 	 Quebec. M,nlstere de IEducallon. DirectIOn generate du 
oevelOPpement pedagoglClue. C8dre relatJf 8 l'eiaOOfatJOn 
des ()l09r.mmes et Cles gUIdes ceClagoglques. 4'" ea.. 
April 1980. pp. 15·17 (ThiS citatIOn IS a free translatIOn.) 

2. 	 The word ··Change In thiS context covers every aspect 
ot leamtng and all oognll!Ve. affectIVe. SOCIal. osyc:t1ornOtof. 
ana anltUdlf'la1 cnanges exoected 01 the CUp!!. 



m 

-:4~ ~ 
__ _..L_ 

~ 

~rl
",~ .
f.~ 

~:~~.(.~.

1.- / 

. -. 
' 

Skills 

Module 1 

To know how to record Ihe 
SpeClftC characteristics 
of a phenomenon. 

To know how 10 take a 
measurement. 

To know how to lake a 
precise reading on an 
Instrument. 

To know how to follow a 
procedure. 

To know how to select the 
passage In ~ reference 
book which answers a 
specific questIOn, 

To know how to solve a 
problem through 
diScussion or dialogue 

Module 2 

To know how to record the 
specIfic characteristics 
01 a phenomenon. 

To know how to state 
assumptions on the baSIS 
of a demonstration or 
set-up 

To know how to choose a 
simple p,ocedure 10 
verify a given assumption. 

To know how 10 list the 
steps of an experiment 
In the correct order. 

To know how to coordinate 
observallons made over 
a period of time. 

To know how to construct 
a graph based on two 
variables 

To know how 10 answer-a 
specific question With 
the aid of reference 
material (books, films, . 

To know how to solve a 
problem through 
diSCUSSion or dialogue. 

Module 3 

To know how to record Ihe 
specific characterlsllcs 
of a phenomenon, 

To know how to state 

or formulate assumptions 

on the baSIS of a 

demonstration or a sel up 


To know how 10 choose a 

Simple procedure to 

verify assumptions 


To know how 10 compile 
data over a period of 
time. 

To know how to predict 
the shape of a graph 

To know how to answer a 
specific question With 
!he aid of a reference 
material (books, films, 

To know how 10 solve a 
problem through 
discussion or dialogue 

Module 4 

To know how to record 
characteristics for 
making compansons 

To know how 10 IlIterpret 
the results of an 
experiment 

To know how to diagram 
correclly the steps 10 
a process. 

To know how 10 use 
symbols. 

To know how to answer a 
question, uSing a table 
or a diagram 

To know how to solve a 
problem through 
diSCUSSIon or dialogue 

To know how to carry 
out a prolect 

Module 5 

To know how 10 record 
speclllc data In the forlll 
of drawmgs and noles 

To know how 10 analYLe 
patterns 01 movement 

To know !IOW 10 IIlletjilt:l 
an observed Iclel 

r0 know how 10 Illllllprel 
the results 01 dn 
expenment 

Io know IIOW to It!COfjIlILt) 

whether or not an 
assumption IS confllm!~d 
by Itle results 

To know !IOW to relate d 

series of observations 
made over a penod 01 
lime. 

To know how 10 Imd <.Ill 

explanation of a 
phenomenon on hiS OWll 

To know how to establl:;ll 
the truth of hiS argumenls 
WIth the aId of reference 
materials (books, ',Ims, 

To know how to solve d 

problem through 
dlSClJSSIOn or dlaloglle 

To know how to carry ..... 
oul a proJect. W 

ClI 
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TABLE 5 The Module. of the Course 

ENVIRONMENTAL INFLUENCE 
ON LIVING THINGS 

'1' 
I 
I 
I 

I 

I 
CIRCULATION OF 


MATIER AND ENERGY 


\ 
FUNCTIONS OF \ 

CONSUMERS \ 


FUNCTIONS OF 
PRODUCERS 

INTERRELATIONSHIPS 

LIVING THINGS 

ENVIRONMENT ------------ - ­

ECOLOGY 

17 



137 

! 

I
LI 
: ~, i 

> i,:, !I
"\. \ 
~ , 

TABLE 6: Deacription of Modules 

MODULES 

0° ECOLOGY 

" it' 

1a INTERRELATIONSHIPS 

2° FUNCTIONS OF 
PRODUCERS 

30 FUNCTIONS OF 
CONSUMERS 

4° CIACULATION OF 
MATTER AND ENERGY 

, ,I 
: lj 
, ~l 

50 ENVIRONMENTAL 
INFLUENCES ON 
LIVING ORGANISMS 

Science wnlch studies the Interrelationships of living organisms 
and the environment (organisms and environment Include man 
and his enVIronment). 

All observed phenomena of the Interaction between living 
organisms. and between living organisms and nonhvlng things. 
or the forms and functions of life. 

All the different activities of plants which ensure their survival. 
or how plants use time and space. 

All the different activities of animals which they carry out to 
ensure their survival. or how animals use time and space. 

The imponance of cycles and systems. or how producers and 
consumers exchange matter and energy. 

The success of an organism in adapting to its enVIronment. or 
how living organisms adapt to the characteristics of non living 
things. 

18 



6. Content 

Ecology (Introduction) 

Skill AHitude: 	 To be aware of the general ct)aractellstlcs 01 erlVllOnmental phe Learning Content 

nomena 


SCience whlctl exarmnes all the reldlton 
,- T.o.. 	 To give a definllton of the word ecology ships between liVing things and tl1clI o1...i·f·~ enVIronment A biological sCience which 

~ seeks to leal n about hfe 

- 0.1 1 	 To give possible Interpretations of the expression ecological relation· Relationship need 101 JelJCndentllpun 
ship.. Inlluences. 

- 0 12 To give a simple definlllon ot the expression natural enVlronmell1 	 A unI! of nalure wllletl compllses IIVlIlU 
and nonhvlng things Ifwolved In a v,Hle­
Iy 01 actlvlltes 

. 0.1.3 To give a dehnltlon of the expression SUlfOllfldlflg cormnunlty 	 A Ildllll .11 01 dl tlllCldl ellVII OllllWllt WIIIl.11 
Includes man 

fyo be-;'ble to i"ecog~m the l~rtatlon;:1 'TO. To give a modified definition of the expression sCientific me:od-] A SCICIllthc method 01 work Wllldl III 
I , . 

0.2 	 valves carrying out 51J€Clllc achvl!!esI~ ~!n~o!y~r~e~t~ns __ .J 
to lead to discovery. or an mtellecltlal 
approach which Involves carrying DuI a 
series 01 acllVllles 10 lead 10 the solution 
of a particular problt!m 

0.2.1 To name activIties which would combine 10 create a SUitable working 	 Observatloll, exper IIllcnlaholl. LOII:,lll 
method for ecology. talIOn or reference material. cornnHlIlI· 

cation 

:re; k";;' how- to rec~rd Similar and: To identify the members of the hVlng part of the enVIronment Producer. conSlllllCI. decollllJtbel 

~i~s~ila~ ~h~r~c:e~s~c~ __ J 

03.1 	 To name the characteristics of a hVlng organism Capable of rnovelllcfll. leedlnu !J/Owll 
reproductlOIl. resplr aliun 

... 
w 

U) • nus objectIVe may be introduced al any lime 	 ro 

http:WIIIl.11


N 	
~---~~ 

o 	 03.2 

O~3.3 

0.34 

0.35 

0.3.6 

To distinguish between living and nonltvlng Ihlngs~ 

To classify about twenty given things mto two categories hVlng and 
non-livmg 

To give a simple definition of the word·producer 

To give a Simple defintlton of Ihe word "consume,' 

To give a simple deltnition ollhe word "decornposer." 

~TO give a simple definttion of the word "species'" 

~ 

0.4.1 	 To distinguish, among plant specimens. those whose leaves are simple 
or compound. smooth or serrated. lobed or unlobed. 

0.4.2 	 To distinguish. among animal specimens, those that have dlHerent 
profiles 01 the head, limbs. or body. 

A hVlng orgarusm which utlllles non 
hVlng substances and translorms Ihem 
Into living matter. 

A liVing orgamsm which seeks and Illt 
Itzes food for its achvitles and move· 
menls. 

A IIvmg orgarusfTl which ultllle!:i hVll1g 
matter and transforms I1 1010 non·llving 
matter 

Two organisms are olltla same species 
I1 male and female can reproduce and 
produce viable offspring SImilar 10 
themselves. 

-------------------------------------------------------------------------------------~--

.... 
W 
..(I 



1" Interrelationships 
GENERAL OBJECTIVE: TO KNOW VAFlIOUS FORMS AND FUNCTIONS OF liFE 

Skill: To develop different abllllles (dexterity) 

Attitude: To have a sense of wonder about environmental phenomena (sense of cunoslty) 

Skill ~ 

.. ,.t) 
~~~ Attitude: lobe aware 01 the general characleflsliC~ of environmental ptle 

nomen a ~ f.-L 
ITo know how to record the speclhc1 . 0 To distinguish the different types of Interacllons that occur In tile] 
:~h~r~cte~sllcs 01 a~he~o~en~'2. __ .: environment 

1 1 ~---. ­

1 1 1 To idenlily among examples. a IIVIng/livIIl9 relationship 

1 1 2 To identify among examples. a nonllvlng/llvlng relaltonshlp 

1 3 To identify among examples. a liVing Inonhvlng relallonstllp 

1 4 To define Ihe word 'phenomenon . ,., 
Attitude: To be willing 10 lake an Invesllgallve approach 

;"0 k~O~h~; tot.;ke a ';easurementi fr-O'" To name the charactenshcs of non living elements ____=1I . I l~_2 
I To know how to take a precise readlflg l - ­

:on an Instrument I 1 2 I To identify the properties 01 air 


ITa know how to follow a procedure I 
I I 1 22 To identify the properties 01 water 


I To know how to construct a hlstoWilrfl I 

2:1 To Identify the properties 01:01 graph I 

1 2 4 To identify tile properties 01 5011 

1 2 5 To determine the percentage of water retamed m 5011 

I 26 To determine the percentage of organic maller m 5011 

I 2 7 To determine the percentage 01 air retilllwd In 5011 
N 

Learning Content 

Llvlflg Ihvlng felallom.lllp:> 
Nonhvlng Illvlng relaflon~tllp:, 
liVing I nonllvmg relationships 

A form or lunctloll JI' lilt! l!n Vlf Of 11 I11:111 

Temperature, wmd, Ilwlll(lity. 

Temperature. IIdflSPdrof1Cy fI"w 

I UrTllIlOSlly rt!flt:c\IOII 

All, wdler OIUJIIIC I1hlllcr 1111111:1.11 

salts, 

.... 
~ 
C· 

1 2 8 To determine the presence or absence of mineral sails Ifl 5011 
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I To know how to select the passage I 
I in a reference material whiCh answers I 
I a specific question. _________________ IL ~ 

T.o. 	 To give the reasons why the presence of organic matter in the soil IS 

1.3 	 Important in plant cultivation. 

1 3 1 	 To determine, by means of an experiment, the waler retenllon capaclly 
of organic matter (humus). 

TO To Identify the harmful effects that vanous polluting agents suspended 
1,4 in the air or in water can have on man's health, 

1.4.1 	 To identify one of the differences between "natural air" and "polluted 
air 

142 	 To detennine the qualitative value of different air samples collected 
around the school or elsewhere. 

14,3 	 To identify one of the differences between "natural water and "polluted 
water." 

1,44 	 To determine the qualitative value of different water samples collecled 
in the area. 

1,45 	 To Identify toxic substances which cause pollution if they are present 
In the air or in water. 

Attitude: 	 To be willing to follow a structured approach In consulting reference 
material. 

T.Q, 	 To identify. from examples. phenomena of living/liVing relationships. 
1.5 

1.5.1 	 To illustrate some phenomena of predation. 

1,5,2 To distinguish between prey and predator. 

153 To illustrate some phenomena of paraSitism, 

154 To distinguish between host and parasite, 

155 To illustrate some phenomena of commensaltsm 

156 To Illustrate one phenomenon of competition. 

1.5.7 	 To illustrate one phenomenon 01 mutualism. 

Water retenllon, $011 aeration, ~oll ell 

richment, . , 

Presence of foreign particles, . 

Presence of foreign particles, ' 

Predallon. parasllism. comrnensallsm, 
mutualism, 

...... 
~ 
...... 



To identify. from examples WIIldlall5 wllhe1ulq lu.;liol/oplsm Ul'O 
IroPISfll. ClaCKS cau5eo bv Irosl con 

-~.---~--------' lamlnallon. 

I 6 I To name some ollhe natural phenomena WIIIUI Cdn cause a wlndlall 	 llee!SI natwally lelled by Ille WlIllt Iht, 
welghl of snow Irosl running wdler 
earth Iremors. or age 

1 62 	 To name some 01 the phenomena wllIch can Cduse withering of lree~, Iledt cold Wind wdle! 

or plcmls 


1 6;) 	 To give a Simple reason tor Ihe phenomenoll 01 IlellotloplSflI III a given Atll aclloll 10 IlglII 

plant 


1 64 	 To give a Simple reason for the phenomenon of geolroplsm In a gIven Grdvlly. 

plant 


1 65 	 To give a Simple reason for Ihe phenomenon of Ilydrotroplsm AllraClIon 10 wdler 

T O--T~ identify. from examples, phenomena of hVlng /n~~i,vlng rela"onShIPs~1 BurrOWing englf1eelll19 skill pCllod" ,Iy 
1 7 mlgralloo.~. --~~" ---- -" --~--- ----­

1 7 1 To give a Simple reason tor Ihe burrOWing aCllOll 01 a given dnl/Hal I hdl/I!J place St:dldl I()! to()(! 

1 72 To give a Simple reason for a phenomenon uf ellgUleermy 01 d !J1VCI1 

animal 

1 / J To name fdclUl:::' wllIt;1\ COlllnbulc 10 IlIc 1.Jllllly or ICLlves III duillllHl I Iylll tCIIIper ailJl" 

1 7 4 To name faclors which cootllbule to Ihe mlgrahon of a given t)lfU load lernpc'allllc 

rT~.O To identify. Iro.m ;~-~.~.Ple~'·Phe~~rnen~-ot.hVlr;g/hUrnan relilt.l.onSI)IPsl Hunlln~ "!:IllIllq dUllIllllurc tilet:dlll~j
l!.!!... . .._ 	 . ____ ... . . .. and raiSing livestOCK h1lC!ilry 

1.B 1 To name species of ammals taken trom Ihe sea for use as food 


lB2 To name !ipcCles of lrees commonly USC(j 111 paper produChofl 


..... 
~ 
N

I\.) 

w 



N 
~ 

\~ti~ 
~o- know -hOw to solve a-p"ioblem; 
c.h.!:.o~.!' ~1~c~s~l~n_o:..~a~o~u~ ___ ..J 

1.8.3 To name species of trees commonly used In construction. 

1.8.4 To identify acts of vandalism which occur In public parks. 

To identify. from examples, phenomena of nonhvlng I human relationships 

1.9.1 To name substances which may be dangerous to health if Inhaled 

1 9.2 To name substances which may be dangerous to health If absorbed 

T.O. To identify, from examples, phenomena of human/nonhvlng relatlon­
110 ships. 

1.10.1 To name mining products used In home construction. 

Attitude: 	 To be willing to re-examine objectively the ways in which he uses 
environmental resources. 

T.o. To investigate ways in which man can benefit from the use of water. 
L':..:.·_'.:....1.......::a::.:..lr..:... .:;:.s.:;..o:.:.:il._f.:;:.a.:;..un_a.:.....:....a:....n.:....d:.....:....flo.:....r..:.a:.....________________--' 

To investigate the risks and dangers involved In detrimental use of 
water. air. and soil. 

Damage to the bark of Imes, bud tHIIlI· 
ing, ... 

IntOXication, diseases, 

Insecticides, herbiCides. industrial 
wastes, 

Industrialization (construction. Hlilllll 

Jactura), mimng. 

AcllVlltes essenllal 10 our way of lile 

- use 01 SOil 
(agrICulture, livestock, 

use of green spaces 
(recreation, leisure. ..) 

Pollullon, contamination, deplelton 01 
resources, environmental degradation, 

.... 
~ 
tJ 

http:a::.:..lr


2° The Functions of Producers 
GENERAL OBJECTIVE: TO KNOW THE PLANT AS AN ORGANISM WHOSE ROLE IN NATURE IS THAT OF PRODUCER 

Skill: To develop different abilities (dexterity). 

Attitude: To be Interested in, and aware of. plants and trees (sense of curiosity). 

Skill ;/~ Learning Content 

t"~ ~ 
Attitude: To be aware of the general characteristics 01 enVIronmental phe­~~~~ nomena. 

:ro know how-to -;'ecord the speCifiC: IT.O. To identify. from examples, different forms of plant behaviour Heliotropism. phototropism. geotro­
t~ra~~I~i~s of a ~~~m!~o~.__ --' ~ pism. hydrotropism .. 

2.1.1 	 To describe the response of a plant (leaf and stem) to light 

212 To describe the response of a plant (root) to 5011 

~~ i/-~ 
2.1 3 To describe the response of a plant (root) to water 

_~L -~ 

Attitude: To be able to ask himself questions. 

r--- ­ --- ­ ---- ­ --
ITo know how to state assumptions: La. To identify the nonliving elements required for the process of asslmlla- Carbon dioxide. water. rnllleral sails. 
Ion the baSIS of a demonstration or set-I 
lup I 
L _ __ _ _ _ _ _ _ _ _ __ I 

22 lion In plants_ 
~----------------------------------------------------~ 

light. 

2.2.1 To explain the Importance of water for a green plant. 

222 	 To explain the Importance of light 'or a green plant. 

2.2.3 	 To explain the importance of carbon diOXide for a green plant. 

22.4 	 To explain the Importance for a green plant 01 mlOeral salts diSSOlved 
In water. 

.... 
N ..j:), 
tn ..j:), 
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Attitude; To be willing to take an Invesllgahve approach. 

rro k~-h;"; ~o-;~ ~-s~~~: 
: procedure to venfy a given assumption. : 

I I 
,To know how to list the steps of an, 
'experiment In Ihe correct order. t 

L - - -. - - - - .. - - - - - ­

To explain, In a simple manner, the lunctlon 01 chlorophyll. .""J Wale. CO" 119111_ sugal ()XYUt!fI 
__ . 

2.31 Todiscover,bymeansofanexpenment,asourceofoxygenproducl!on 

2.3.2 To discover, by means of an experiment, the presence of energy III 

a plant 

2.3.3 To discover, by means of an expemnenl. the Influence 01 light on the 
production 01 carbon dioxide and oxygen III a plant 

2.3.4 To discover. by means of an experiment, the Influence 01 light on leal 
colouralion. 

2.3.5 To discover. by means of an expenment. Ihe role 01 Ihe stern and 
the root in absorbing waler. 

2.3.6 To discover. by means of an experiment, the presence 01 chlorophyll 
In a leaf. 

23.7 To discover. by means of an experiment. the presence 01 sugar (starch) 
In a plant. 

2.38 To discover. by 
salts in a plant. 

means 01 an experiment. the presence 01 mineral 

explain, in a simple manner, the general reacllOn for resplrahon Sugar . oxygen 
diOXide . waler 

_ cart)Ofl 
• heat 

2.4 1 To discover. by means of an experiment, the presence of waler vapor 
and carbon dioxIde. 

242 To discover, by means 01 an experiment. a source of carbon diOXide 
production. 

2.4.3 To give a Simple explanation of how wood burns Wood . 11I9h heat _ cleosote 
creosote t oxygeo_ lIame 
• smoke t water vapor 

..... 

.;. 
("11 



2.4 4 	 To discover, by means of an expenmenl. tile phenomenon ollrarlspl 
rallon In a planl 

~ 	 Attitude: lobe willing to take an Iflvesligalive applOacll 

: To k~ow-hO; to-C~di~~ht -;;bs;p;a~~ ~o identify the main stages In the germll1atlon ar;"d growlh 01 aPlan.-t··} 
I hons made over a period of time, I ~ .._.I 	 I ...-." .. . ,.. ..... .... '", .. -. 

r To know how to construct a graph: 2 5,1 To discover, by means 01 an experiment IIle Importance 01 waler 
: based on Iwo variables r and light 10 the growth of a plan!. l_ _ ___________ ~ 

2,52 	 To discover, by means of an experiment. the role of cotyledons dUring 
the germlnallon of a bean, 

2.5,3 	 To discover, by means of an experiment. the eltect 01 a ' hormone 
on the growth of a plant 

2 5.4 	 To identify the follOWing parts In a bean Illathas been cutin hall ernbyro, 
plumule, ' 

'(jt. ;tmn. Attitude: To be willing to follow a structured approach III consultmg relerence 
'7Tf'Fj' , 

.. 1//'1'
/I{:~ - material 

t!(mJ.· 


: To-~~; h;w-t~ -;'n5;';r a-sp;crhci TO To identify the prinCiples which gover~.;gl~en pl~nls use of lime ar;dl 
I question with the aid of reference t 2,6 space, . J 
I matenal (books. films. ' , ,) I ---- . __. 

2,6,1 	 To explain the role of leaves. flowers. rools, and the stem in the growIng 
cycle of a given plant. 

2.6.2 	 To explain the role of colofllzlng plants In a given enVlronmell1 

r:r-o,- To explain. using··resource material, the reproduchon acllvllles 01 cl 1 
~ given flowering plant J 
2,7.1 	 To explain the role of the flower In plant reproJucllon. 

N 
...... 

Growth, reproduction, energy assillllld 
hon, adaptation 10 climate, competl 
lion, 

Absorpllon, resplfJlioll, l/d1lSP" dllOI 

Absorptloll 01 waler 

Food sloldye or reserve III tile 't)lIl1 01 
wood 

E::nSlHl: pLlIll :,'ILU!~)SIOfl, 

l'olhndl10ll, IfllIl IUlllldlIOIl. seed dl~,Pt:1 
sal. 

Fertllll .•ll: 'I' ,flllt IOrllldlIOIl. .... 
~ 
0' 
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I\.) 
IX! 2.7.2 To describe the simple phenomenon offertllizallon of a 1I0wenny plant 

2.7.3 To identify pollinating agents. 

2,7.4 To identify seed-dispersing agents, 

TO, 
2,8 

To identify ways in which agricultural and forestry activihes benefit 
the community. 

2.8.1 To identify the prime source 01 energy on earth 

2,8.2 To identify Important sources of carbon dioxide production In a given 
community. 

2.8.3 To identify important sources of oxygen In a given communtty. 

2,6.4 To identify the main steps in the cultivation of cereal plants. 

265 To identify the edible part(s) of plants. from a Itst 01 plants. 

28.6 To name plants produced on a farm which do not need to be processed 
before consumption. 

2.B.7 To name plants produced on a farm which have been processed for 
consumption, 

2.8,8 To draw up a list of products which man obtainS from a given vegetable 
or fruit 

289 To draw up a list of products which man obtainS from a given tree 
or plant 

'P-. 


Wind. Insects. man, . 


Wind, animals, Insects. water, 


Fuel·burnlng eqUIpment. Iluman w:,pt 
ration.. 

Plants. trees. 

SOil preparallon. sowing. plant mall]'e 
nance and protectton. harvesting 

.... 
~ 
...J 
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Attitude: To be willing to re-examine objectively the ways In which he uses 


~";. 
plants to satisfy his needs. 


;-TO know how to -solve aproblem 'I TO--To Inve$tigate ways In which man can ben~hl-'r()~the use of Plant~ Improved quality 01 hre. !.latlsractlOIl or 
I through diSCUSSion or dialogue. I 2.9 needs food, clothing, construcllon, 
L.- - - - - - - - - ... .. - medicallon, decorallon, 

T.O To investigate the ftsks and dangers Involved In excessive EnVironmental degladallOll, (j(~tJleIIlJll 

2.10 of plants. of sOil minerals, over-production. 

.... 
~ 
!Xl 

N 
<0 
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30 The Functions of Consumers 
GENERAL OBJECTIVE: TO KNOW THE ANIMAL AS AN ORGANISM WHOSE ROLE IN NATURE IS THAT OF CONSUMEB 

Skill: To develop diHerent abilities (dexterity). 

AItHude: To be interested in. and aware of. all animals. large and small (sense of curlOslly). 

Ski•• learning Conlent 

Attitude: To be aware of the general characterlsttcs of environmental phe­
nomena.~~£~- -- ~ 

rTo know ilo;'to reco~ the sPecific1 rro .. T.O. identify, from examples, social Inte;';ci;Qns between '~d.-.'V'd~~1I1 Relatlonslups wllIllll a group (\0111111.111 

: ~h~r~c:e~s~cs ~I! 'p~e~o~!~n. __ J 3.1 __ ~embers of a given population. __ ____ ce. hierarchy. 

Parentollspnng wlallons/llps CdIC. 

leeding. games. learning. 

Male-female rela\loll~;hlps ::.dt!dIOIl. 

territory. 

3.1.1 	 To describe a phenomenon of dominance 

3.1.2 	 To describe a phenomenon of hierarchIcal order 

3.1.3 	 To identify ways In which the IndIVIdual members benefit from SOCIal Idenlthcalton 01 self 10 others. levedltllg 
communication within a population. of intentions, 

3.1.4 	 To describe a phenomenon of parent-oHspnng relallonshlps 

31.5 	 To describe a phenomenon of male-female relationships. 

3.1.6 	 To define the word "population." Group 01 Individuals of the same species 
hVlng In a speclhc location 

To identify. from examples, dlHerent SOCial rel;;lIon;hIPsbetween1 Cooperation. compelilioll. mdepc/ldtJ/l 
humans. ce. explOitation. 

-- ------- ------- ._--" ""­

3.2 	1 To name some 01 the advantages 01 commumty hIe for the human 
species .... 

-Il> 
...0 



..~tr 
--	 ------,

I To know how to state assumptions I 
Ion the basIs of a demonstration or set- I 
I up. I
1______ --- ___ .__ 

AHilude: robe able to ask himself quesltons 

T.O. 	 To classify examples of different cyclical acllvltles observed for given 
3.3 	 animals, according to dally. seasonal. and annual rhythms 
~--------------------------------------------------------~ 

3.3.1 	 To name characteristic movements made by a given aOlmal,n ItS search 

lor lood. 


3.32 	 To name ritual grooming panerns of a given anll11al 

3.3.3 	 To name characteristic movements made by a given animal when 
exploring a new environmenl. 

33.4 	 To name characterls\lc movements made by a given aOlmal to maintain 
balance. 

33.5 	 To name characteristic movements made by given aOlmals dUring ml 
gration. 

3.3.6 	 To name characteristic reactions 01 two aOlmals 01 the same speCies 
when they meet. 

3.3.7 	 To name characteristic reactions of a given cold·blooded aOlmal durtng 
hibernation. 

338 	 To name ways In which warm-blooded aOlmals resist winter 

3.3.9 	 To distinguish between "hibernation and'wlntenng 

Dally activities ~earctl lor lood. It::'" 
groommg. cry or song. 

Seasonal actiVities change 01 Ikltlltdl 
change 01 food. change In appearance 

Annual acllvllles mallng. replOLiuchull 

USing sense 01 ::;rnell. lIsmg sello.c 01 
Sight 

I Ickll\\l 01 wlllskel::; abdomell 

Motlltt~ explor "lIoll. sl,1I10lldry t:xl'lt 11'; 

hon. 

Balance or countert)dldlll.t: U:'IIItJ !.III 

or nose. 

Movement pallern. posllioll 01 y(llHI!J III 
a herd, POSition 01 dOlTllnilnl al11111.lis 
In a herd. 

Acceptance. malll1g. teJt::choll. "~lllllllV 

SlugglstHless. slower resplldlolY 
rhythm. 

Migration. sleep. IIlIckclllI\(J uf fw 

. ­
';!I 
'-' 
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Attitude: To be willing to take an investigative approach 

I To knowhow toChOOHi. simPie-p;-o~ TO. To ways in which leaming may inlluence the behaviour of 
~~~E!."~ ~e!!~~~u~~i~n~. _ _ _ .J L3_._4__gc:...i_v_en_a_n_im_a_I.__________ 

3.4.1 	 To distinguish "innate behaviour" and "'earned behavIour." 

3.4.2 	 To identify modes of leaming_ 

3.4.3 	 To discover. by means of an experiment, the leaming capacity of a 
given animal confronted with choices (e.g.: colours. obstacles .... ). 

3.4.4 	 To give the meaning of the word "stimulus" when I1 is used in connection 
with a learning activity, 

3.4.5 	 To discover, by means of an experiment. a given animal's preference 
for light or darkness. 

3.4.6 	 To discover, by means of an experiment. a given animal's preference 
for high or low temperatures. 

3.4.7 	 To discover. by means of an experiment, a given animal's preference 
for a dry or wet environment. 

34.6 	 To discover, by means of an experiment, a given animal's preference 
for a complex or simple environment. 

----- _.---==== 


learning. 
modifies Instinctive actions, tlllugs 
about obselVable changes, Improves 
certain other learned actions 

Innate behaViour 
instinctive action Inherent al buth 
learned behaviour: 
action leamed from experience 

Repellllon, Inal and error, copYing, 

Trl9ger, excitation In response 10 
nals, .. 

Attraction or flight, 

SI9 

Example 01 a complex envlrolllncnl 
cage filled with obstacles. 
Example of a Simple environment 
an empty cage. 

a 

..... 
U1 .... 



_ _ 

~ 
Attitude: 	 To be willing to take an Investigative approach 

fIo know 	how to compile data-~~e? Uo --To identify the different parts of an a~-I~.-~'-s body --------] 
a period of lime 	 I 3 5 L__________ _____. ____ .. ______ _ 
"./--- ,. ­

~ 
rTo know hOw-to p..edTctthe-shape Of : To identify factors which affect the growth 01 an ammal. Abundance 

water. 
or deftclency ot loud UI 

Resources, econolllY of enel!.lY. 
plete famlhanty with hVlny space, 

COli! 

The home: the region the animal knows 
very well and spends lime in each day 

1 rnarn shelter, 3 4 secolldary slldlt~rJ, 
sources of dnnl<ing water. adequate 
food supply. pathways, 

Cave, burrow, det)(t5. hole, beaver 
lodge. nest, 

Space which an allullal Will delelld 10 
the limit 

Cry. song, marking, flyhhfltj, ..... 
UI
".) 

IL:a graph_ _ 

·~.i!ti.;E

ti"~ 

iT~ k';-O;. -~~-
I with the aid 
,(books. films,t._____ 

_ ______. ___ J L _________________________--' 

3.52 	 To discover. by means of an expenment. the Importance 01 food and 
waler to Ihe growth of an animal. 

Attitude: 	 To be Willing to follow a structured approactl If) consulting reference 
matenal. 

t~--a~s~;r a quesllo~~ G-O---. TO identify the pnnClples which gave. rn. a gIVen ammars ·oc-c-;;pallo.n-} 
of 

) 
reference matenal)

) 
3.6 of space. 

-- ­ -.:..------------ ­ -._­ ----- ­____ 1 

3.6.1 To define the term "living space.·' 

362 	 To identify the elements that make up the liVing space of a Ylven 
animal 

3.6.3 	 To describe the shelter of a gIVen species. 

3 6 4 To associate given species with their shelters 

365 To define the word "territory_" 

3.6.6 	 To name a means used by a gIVen animal to establish hiS terntory. 

w 
(.J 
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"'" 3.6 7 

3.6.8 

3,7,1 

3,7.2 

3,7.3 

3.7.4 

3.7 5 

3.7.6 

3.7.7 

1.0. 
3.8 

38 1 

3,8.2 

To indicate, usmg a given book, the features of thc habitat of a glvCl1 
ammal. 

To associate a given type of movement With a body part. 

To identify, using a book, activIties W.h.'Ch sho~ ho~a.~ ..'·.I-j~-...g;ven a;,lm~ 

time is organized, 


..,-,--" ~-------

To associate various forms of beak or mouth With a given lood diet 

To give some 01 the elements which characterize the lood diet 01. 
1. a herbivore 

2 a carnivore 

3 a decomposer or scavenger 

4. an omnivore, 

To distinguish the mouth 01 a carnivore, the mouth of a herbivore 

(ruminant). and the mouth of a herbivore (gnawer), 


To distinguish the beak of a carnivorous bird (predator) and the beak 

01 an insect-eating bird (or the beak of a granlvore and the beak 01 

an omnivore), 


To differentiate between bird reproduction and mammalian reproduc' 

tion. 


To describe the behavIOur of a given ammalln a particular sltuallon. 

To name three important slages In satlstylng a specific need (eg, 
eallng) 

To identify factors linked to human acllvlty which have, or could have, 
a positive or negative effect on fauna. 

To identify ammal species saved from extlnclton by man's Intervention 

To identify endangered animal species 

Habitat. shelter. terlllory, liVII1~J ~,p,HU 

Wet)bed feet sWlrnnllllg 
hooves runmng 
fmgers gripplll9 
wings flYing 
power1ul hmd legs llllllplrlg 

Dally activIties, seasonal i.u;tlvllles, 
annual actlvllles 

Foods meal, 'rull, vegetable::;, Cd! 

casses, 

DisplaYing, mating, grOOflllll~j. 

Stages 

1 search, 

2 accomplishment or ::;alislactlurl, 

3 rest 


...... 
ut 
tJ 



3.8.3 	 To identify negative actions which could en<1anger a given species Uncontrolled hunhng, polluhon, destruc 
hon of habitats, . 

3.8.4 	 To name positive factors which could assure the surVival of a given Wildlife reserves, sCientific StUdICS, 

species. 

3.8.5 	 To draw up a list of products obtained from the carcass of a given 
animal. 

" ",/ . '(.~) ~ ',' tI AHitude: 	 To be willing to re-examine objectively the ways In which he uses 

animals to satisfy his needs. 
·:'t 

~------ ----------~~-
I To know how to solve a problem I T.o. To investigate the ways in which man ca ..n beneht Irom the use of IImproved Quality of hie, 100<1, clollilllg, 
~.tt~o~~h d,:,c~~I~n or ~~o~~~. __ ~ 39 animals. recreation, economic Investment 

~-'-"-'----'------- ~-- ,- ­

T.O. 	 To Investigate the risks and dangers involved In excessive Decrease In anrmal population, over 
3.10 	 of animals. production, overexploitatlon, . 

-01 
-I:> 

W 
tn 
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w 
en 4° Circulation of MaHer and Energy 


GENERAL OBJECTIVE: TO KNOW THAT IN NATURE NOTHING IS LOST AND NOTHING IS CREATED. 


Skill: To develop different abilities (resourcefulness). 

Attitude: To be aware of the balance in nature (understanding of nature). 

Skill 	 learning Content 

1\ ( t"f 
Attitude: To be aware of the details of envlronmenlal phenomena w~lL.' V . - ...... 

r - - - - - - - - - - -, 

I To be able to record characterisllcsl To explain, in a simple manner, the general energy transfer reacllon. Energy work heat 

I for making comparisons. I 

l___ _ __ J~_ 

4.1 1 	 To identify the inputs and outputs of a given system. Inpu'-. [~y;'e~] oulp'" ~ 
4.1.2 	 To identify the components of a simplified model of a system. work 

matler ... [~ .--.... 
... --VVV'"energy . __ 

loss 

4.1.3 	 To compare an internal combustion engine and a lIVIng organism, uSing 
a model of a system. 

4. 1.4 	 To identify the components of a natural closed system e. g, an aquarium 

4 15 	 To identify the components of an open system e.g., a lake 

Attitude: To be willing to take an investigative approach. 

fTokno~-hOw to Inte-;pret ih; r~s~ilsi To name the basic prinCiples of energy transfer. Energy changes from one forlll to an· 

~o~a~ .!)(~i~en.!: _ _ _ ___ ! '---_____________________._ other. There is always loss of Ileat--] during a transfer of energy. 

4.2.1 	 To discover, by means of an experiment. "the different forms of 
energy loss in an animal." 0­

Cl) 
01 



422 	 To give a Simple defimtlon of the word'blomass 

4 2.3 	 To determine, In percentage form, Ihe net productlvlly ot an organism 
from given data on gross productivity and measurable loss 

AUitude: To be wllhng to follow a structured approach In consulting reference ~gE. material.f~~~ 
~ -r----------------- 1

I To know how to diagram correctly I To define the expression "Circulation of matter" 
I the steps in a process. I
I 	 I~'-------------------------------------
ITa know how to use symbols. I 

---- ------- '4.3.1 To identify the following phenomena on a diagram of the waler cycle 
evaporation, transpiration, condensation, preclpltallon. run-oft. 

4.3.2 	 To identify the following phases on a diagram of the carbon cycle 
release of carbon dioxide, photosynthesis, respiration. release of oxygen, 
sugar production (foods). 

4.3.3 	 To give a simple definition 01 the word "reSpiration' 

43.4 	 To show the relationship between "respiration" and "combustion" 

4.3.5 	 To give a Simple definition of the word "photosynthesIs" 

TO. 	 To name substances in which energy IS stored 
4.4 

4.4.1 	 To identify sources of energy other than fOSSil fuels 

4.4.2 	 To associate sources 01 energy with given needs 

w 
...... 

Accumulated malter In one or mm e 

organisms al a given time 


Gross pmductlvlly loss nel pro 

duclivlly. (The net producllvlly IS estlm 

aled at approximately 10'lo) 


Circulation exchange or 11 ..Ulster 


"Photo" means "hght . 

"syn" means "With" 

"theSIS" means "putting together 


Natural gas, 011. pe]t, 

Wood, peat, manure, wmd. slln. 

E g healing 01 homes With COal, Oil 
natural gas. electriclly. 

...... 
ell 
0­
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~.~ . 

To identify the following links on a dIagram ~howlng th;f~od chal~ ~fl 
a terrestrial environment: producer, herbivore (pt level consumer), 
carnivore (2 nd level consumer), and decomposer (3'" level consumer). 

. 	 ­

4.5.1 	 To give a workIng definition of the word "producer.' 

4.5.2 	 To give a working definition of the word "herbivore 

4.5.3 	 To give a working definition of the word 'carmvore 

4.5.4 	 To give a working deflnillon of the word 'decomposer .. 

45.5 	 To list. 10 order, given organisms of a lorest envllonmenl on a dIagram 
of a food chaIn. 

45.6 	 To name organIsms that might be hunted by a given predator. 

4.5.7 	 To define the word "to need" 

Attitude: 	 To be willing to follow a structured approach In consulting reference 
material. 

IT~ kn~w how-t~ ;n--;';e-; -; q~e;tlon, I ITo. To identify the follOWing components on ~~d~agram of a-n-eC~I~91-c-alj 
~u~i~~_a..!~Ie ~r~~~a~ _ _ ___ J 4.6 syslem: energy Input, producers, herbivores, carnIvores, wastes, de· 

composers, loss. ---------------_.. ---....--. 

46.1 	 To identify, among examples, a pyramId based on numbers. 

4.6.2 	 To identify, among examples, a pyramid based on mass (accordIng 
to an estimated 10% productivity) 

A green plant whIch IS capable 01 cap 
turing light energy and transforming I1 
into sugar (chemical energy). 

A consumer whIch IS capable of denvlng 
Its sustenance from producers (green 
plants). 

Aconsumer whIch IS capable of dellVUl!l 
Its sustenance from ellher a herbIvore 
or another carnIvore 

A consumer which IS capable ot dWlvu tU 
lis sustenance from wastes and carcas­
ses and returning a variety 01 nonllvlIlU 
matter 10 the environment 

To be dependent on. 

.... 
(J1 
..J 



4.6.3 	 To identify the trophic levels 01 an enVIronment 

46.4 	 To compare the trophiC lellels of a natural. sernt nalural. and artlllcldl 
environment. 

4.6.5 To determine. from a model of an ecological system. the blomass 
of each link 10 the food chaIn (based on 10% productIvity) 

46.6 To define the word "ecosystem 

(I.e.. 	 T~give a deflnttion of the word "recych~g --- -]
4.7 

~--,-" _.-­

4.7.1 	 To identify a mechanism lor recycling wastes (solid or liqUid) on a 
diagram of a city layout. 

4.72 	 To Identify a mechanism for recycling organic matter on a diagram of 
a larm layout. 

4.73 	 To identify sources 01 energy waste In the lorm of heal 

-----------.-~~.----~- ---~. 

To compare the food supply systems of a gIven IndIgenous populalton 
and a given urban populalton. 

4.8,1 	 To construct an energy chain for a gillen food. 

4.8.2 	 To represent. by means of a flowchart, the system for marketIng a 
given food. 

Trophic levels 
1 producers 
2 primary consumer!:; 
3 seconddry consumers 
4 tertiary consumers 

Any Unit of nature \I)aI Include~ hVl/lU 
organisms and nonltvlOg maller wtllch. 
10 Interacltng. bnng about exchanges 01 

maner and energy 

E 9 sun .... gla~s .... 
cow .... rmlk 

Farm .... wheal 
mill ... flour 
bakery .... I>rea(1 
grocery Sllll e 

...... 
(JJ 
CD 
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~-

~ 4.8.3 

4.8.4 

4.9.1 

4.9.2 

4.9.3 

4.9.4 

4.9.5 

4.9.6 

T.O. 
4.10 

4.10.1 

4.10.2 

4.10.3 

4. lOA 

.... - _. - - .-..... ._---'------.;;...;..;.=;;;;;;;""'--­

To represent. by means of a flowchart, the of matter and energy 

required to market a given food product. 


To identify ways in which over-consumption 01 products is promoted. 

To identify. on a food chain diagram, the transler··of toxic SUbsla.. nc.. es] 
which man has released into the environment. j 

To Identify a way in which man controls the Increase of competitive 
species. 

To identify a way in which man protects the development of useful 
species. 

To identify nonbiodegradable substances which can circulate in the 
food chain. 

To Identify techniques used in biological control. 

To identify toxic substances which endanger man's health. 

To name methods suggested for eliminating toxic wastes. 

To explain, using a table showing the prey-predator relationship, a 
Huctuation in population at a given time. 

To determine the density of a population according to the formula 
D N/S. 

To determine, from a sample and the formula N··' S x D, the number 
of Individuals in a given population. 

To define the expression "carrying capacity. 

To explain the consequences of too large a populallon of consumers 
In a limited space. 

Advertlsmg. 

Chemical spraying. 

Selecllve spraying, . 

DOT. mercury.. 

Selected predators. selected parasites. 

ChlOrine. cyanide .. 

solldlflcallon. sale bUllal, 

Surplus or shortage causes an IIlcrease 
or decrease in population 

D denSity, 
N number of IndiViduals, 
S =. given space occupied 

Quantity of food available 111 a given 
place. 

Degradation of the habitat, decline In 
number of indiViduals. 

..... 
(.11 
...0 



, 4.10 5 To show the relationship between carrying capacity and 'populahon 

density." 


'--~. .
/':; 'I .~~)' ~ 
L· Attitude: To be willing to re-examine ob/ectlvely the ways In which he uses 

~"' energy and resources 

r----- ----- --- 1 
t To know how to solve a problem, To investigate ways in which man can benefit from the use of energy Progress, development, Improved 
,through diScussion or dialogue. I and resources, quality of hIe.. 
, I ----------------------------------.--------------~ 
ITo know how to carry out a proJect I 

l - - - - - -. - - - - - - - - J ~'To investigate the risks and dangers Involved In ~xcesslve exploitation Over·consumptlon, waste, 
l~l~ of resources and energy. 

-.-.-- -- ------- ----- ­

..... 
0"­
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I\) 	 - ­5° Environmental Influences on Living Organisms 

GENERAL OBJECTIVE: 	 TO KNOW THE REASONS FOR THE SURVIVAL AND PROLIFERATION OF AN 

ORGANISM. 

Skill: To develop different abilities (resourcefulness) 


Attitude: 	To be aware of the dimension of harmony in the environment (understanding of 
nature). 

------------------------------------_._----	 -------------_... _._. 
Skill 	 learning Content 

~.:\ 	~ 
-w~~~ 	 Attitude: To be aware of the details 0' enVIronmental phenomena. 

~TO kn~w ~w-to reco-;d-sP;c;iiC-dat~: T.O. To explain how Ihe struclure of a given animal enables I1 to carry Organllallon 01 IUllc rcproduclloll. 

Iln the form of drawings. noles. I 5.__1__ltS:.....;;.ac:..:-li_vi_ti...;..e_s_.____________._.____~__________. leedlng. use 01 space. movement. 

I I 

I To know how to analyze patterns 011 5.1.1 To describe the action that comes to mind on obserVing the InCisors Teaflng
I movement. 	 I 
I I of a given gnawing animal .. 

: To know how to interpret an observed: 5.12 To describe the action that comes 10 mind on obserVing the webbed SWllnmlng 
l~ct ____ I feel of a duck or frog. 

5.1.3 	 To describe Ihe position of a frogs limbs while sWimming. 

5.1.4 	 To describe the position of a hshs body while sWimming. 

5.1.5 	 To describe the acllon that comes to mind on obserVing the powerful Jumping 
hind legs of a hare. 

5.1.6 	 To describe the position of a hare's limbs when I1 lumps Extended. 

5.1. 7 To describe the action that comes to mind on obsentlng Ihe thumb 01 Gripping 
a hand e g. sqUIrrel, raccoon. monkey, mall. 

5.1.8 	 To describe the POSition 01 the thumb when I1 grtpS Thumb IS at 90" angle 10 the lingers 

.... 
0­.... 



5.19 To describe the action that comes to mind on observing the hooves 
of a quadruped. 

Running, galloping, 

5.1 10 To describe the position of the hooves In relation 10 the ground when 
running. 

5,1 11 To describe the position of a given blrd's wings when flYing, Stretched out, . 

5,1.12 To explain the importance of a fur coat to an animal Resists cold or heat, 

5,1 13 To describe the action that comes 10 mind on obserVing a cat's claws. Climbing, 

T,Q. 
52 

To explain how the particular structure of a plant or a tree enables It 
to carry out its activities, 

5.2,1 To explain the Importance of the hOrizontal position 01 the branches 
of a fir tree. 

Facilitates the absorpllon 01 light 

5.2.2 To explain the importance of the high pOSlllon 01 the leaves 01 a maple 
tree. 

FaCIlitates the absorption of IIgllt 

5.2.3 To explain the importance of the particular structure 01 a dandelion 
seed. 

Light glider 
Wind 

eaSily dispersed by Ille 

5,2.4 To explain the Importance of the particular structure of a maple seed Heavy glider: not eaSily dispersed by Ihe 
Wind. 

5.2.5 To explain the importance ollhe dull appearance C!f a maple leaf Reduces loss of lighl by relleclion 

5.2.6 To explain the importance of the large surface area of a maple leaf. Good light absorption, ' 

52.7 To explain the importance of the large number of needles on a fir tree, Good light reception, 

5.2.8 To explain the importance of the small surface area 01 the needle 01 
a fir tree. 

ReSistance to COld, . 

5,2.9 To explain the importance of the bud scales of a tree Protection against COld, 

5.2.10 To explain the importance of the underground bulb of a given plant 
(e.g. trillium. tulip), 

Resistance to cold, storage of enmgy 
reserve, . 

5.2.11 To explain the importance of resin (gum) In the bark 01 a fir tree, Reslstanc: 
withering, 

10 cold, helps preve .... 
0' 
t\l 
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\ I_I 
Attitude: To be willing to take an Investigative approach 

r: -	 - - - - - - - - - - - - - -. r::-------------------------------, 
I To know how to interpret the reSUlts: TO. To differentiate between "basic requirements" and "optimum require- Optimum requirements are relaled 10 

I of an experiment I 5.3 ments." the level of tolerance to lighl. tempera­

I I lure. and atmospheric humidity, .. 

I To know how to recognize whether I 

: or not an assumption is confirmed by the I 5.3.1 To discover, by means of an experiment, the response of a plant to 

I results. 1I variations in light intensity. 
____ -----_­ ____ 

5.3.2 To discover. by means of an experiment. the response of a plant to 
variations in temperature. 

5.3.3 To discover. by means of an experiment. the response of a plant to 
variations in the amount of water it receives. 

5.3.4 	 To identify conditions which. if changed. would modify the optimal 
development of an organism. 

Attitude: To be willing to take an investigative approach. 

1- - -------- ---- ~ 

I To know how to relate a series of I T.O. To identify the following stages on a diagram of the life cycle of a 
lobservations made over a period of I 5.4 flowering plant: plant in fulllesf, flower, fruit, seed. 
I time. I1 __ -	 _____ ~ 

5.4.1 	 To discover, by means of an experiment. the changes that occur in 
the different parts of a flower. 

TO. 	 To identify the following stages on a diagram of the life cycle of an 
5.5 	 insed: egg, larva. nymph or pupa, adult 

5.5.1 	 To discover. by means of an experiment. the transformation of an 
Insect from larva to adult (metamorphosis). 

.... 
0"­
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j(.••.ll;~~(, . - Attitude: To be willing to follow a structured approach In consulting reference 
i£ matenaL 

r:-- ---- - ­
I To know how to find an explanation: ITO. To identify one or more reasons lor a particular activity of a given 
lof a phenomenon on his own. I .5.6 organism. 
I I ~---------------------------------- ----.- ­
I To know how to verify the truth of I 5.6.1 To investigate the reasons for a given conslruclion. beaver lodge. 
I his arguments with the aid of reference I ant nest. beehIVe. spider web ..
Lm~t~r~t: ~~o~s.:..f~m.:~ _ ~ _____ : 

5.6.2 	 To investigate the reasons for the song 01 a given bird. or the cry of 
a given animal. 

563 	 To investigate the reasons for the vIsible markll1gs on a given ammal. 
e.g. speculum of a duck. white tail of a deer, red mark on a seagull's 
beak. 

5.6.4 	 To investigate the reasons for the scent trails and scent markings of 
a given animal. 

5.6.5 	 To investigate the reasons for the actions 01 a prey laced with a predator 

5.6.6 	 To investigate the reasons for the aclions of a predator In purSUing 
hiS prey 

5.67 	 To investigate the reasons for the metamorphosIs 01 a given Insect 

5.6.8 	 To investigate the reasons for the failing of the leaves of a tree in 
autumn 

5.6.9 	 To investigate the reasons for the persistence of the needles of fir 
trees. 

E.g the tnlllum grows before l/le le,:lVes 
of a forest appear. Why'> 

Need for sheller. need for lood, !>upporl 
for moving from one f,llace 10 analher. 
means of protection. 

Establishing of terntory. 
01 indiViduals. attraction 
means of defence, use 
(maling gestures) .. 

Identlflcatlun 
of females. 

111 display. 

fdentlflcallon 01 the species. use III ells 
play. indication of Intent. use as alarm 
signal.. 

Establishing of terntory. Idenlllicallofl 
of liVIng space. Idenliflcatlon 01 the 
species, use as alarm Signal. allracllon 
of a male .. 

Hiding 	fwm the predator. fleeing hom 
the predator. confronting the predator. 

Moves constantly. conserves 11::. cntJr!lY 
during the hunt. altacks weak aOlmals. 

MechaOl!>rn lor pr olecliofl lrom IIle 
elements. taking up a new habitat. 

Mechanism for prolccllOIl from tlie 
elements. energy conservallon. de­
crease in exposed !>urtace area, . 

MechaOlsm for proleclloll aUillfl',1 Ihl! .....elements. energy conservation. e"uly 
0­

activity.. 	 ~ 

~ 
01 



--_...... _.. __ .. _.. _.__._._, .._----_._--­ ..-.-...--.----..-- "._._-------­

... 
(J) 	

5 6 10 To investigate the reasons for the flowenng 01 pdl liculaf given plan\::, 
In the undergrowth. 

5.6 11 To investigate the reasons for the presence 01 small leaves on the 
upper part of a tree and large leaves on the lower part 

[0. 	To identify the advantages of researchl;;g-new v~flelles and strains 
5.7 agriculture. 

-- -- -	 - --_._. -----­

57.1 	 To give a simple definition 01 the word . variety 

5.72 	 To identify techniques employed by researchers 10 obtain a variety 
or strain. 

5 73 	 To name qualities sought In Individual specimens In working to obtain 
a variety or new strain. 

Attitude: To be willing to re·examlne objectively the ways In which he relates 
to nature. ~~.~ 

r - - - - - - - --- ­
I To know how to solve a problem: To Investigate the ways In which man can benefit from hiS relat.on~] 

I through diSCUSSion or dialogue. I 	 ships With nature.
I I 	 . -., 

: To know how to carry out a prOJect. : 

• - -- - - .... 	 To investigate the risks and dangers ~nv,O.'v.ed III tile ways tha .. t ma.n] 
relates to nature. 

Lxpo::.we Iu ::'W1IJt:lOIU lile It!dVI~~. IIIIIH 

on the trees. 

Adaptallon 10 

Economic Importallce 

Increased profrts lor the producer. 

lower pnces for the consumer 


SubdiVISion 01 a speCie::.. 11I1I11t;d 10 

varratlon 01 certain IndiVidual clldraCh!r 
IstlCS 

Selection 01 parents. ::.electl()1I 01 ull 
spring. reproduction 

Re~lstdnce to cold. reSI::.tdflCt; to 
disease, resistance to parasites, 

Improvement 01 man s IIvlllg enVlfUIl 
menl 10 meet hiS need::.. adaptation of 
man 10 environmental conditions, ap 
proprlate recreatronal dctrvltres. 

Alienation. acceplanu; 01 ll!JhflW.~. <If Id 
nOise. 

..... 
0­
01 
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7. 	 Evaluation 

7.1 	 Definition 

Educational evalualion IS defined as a process 
Intended to support appraisals of the situation of 
a pupil In certain areas of his development, with 
a view to makmg the best possible decISions 
about hiS future progress. . 

Evaluation IS based on the results obtained from 
the use of appropriate measurement Instruments 
In order to make as accurate an appraisal as 
pOSSible, and to make sure that deCISion making 
Will be fair and eqUitable for all concerned, 

The evaluation approach selected for this course 
corresponds to the Instructional approach and IS 
Integrated With the teaching process which It 
clanfies and supports. 

7.2 	 Aims of Educational 
Evaluation 

The baSIC aim of educational evaluation is "to 
Improve decisions about a pupil's learning and 
general development. "2 

The teacher has the main responsibility for 
evaluation because he is the person who is in 
the best position to assess the level of attainment 
of a learning objective. An assessment based on 
appropriate instruments of measurement Will 
prOVide the pupil with the information he will need, 
The teacher, In assessing the effectiveness of 
hiS teaching. Will be able to Identify the strengths 
and weaknesses of hiS pupils and. on the baSIS 
of thiS Information. make Informed deciSions With 
regard to their progress, This is the main purpose 
of evaluation. 

A second aim of educational evaluation is "to 
furnish parents with information about their chil­
dren's progress in reaching their educational 
objectives." J 

7.3 	 Evaluation Procedure 

With a view to prOViding the best pOSSible meas­
urement and evaluation. a suggested procedure 
for the Ecology course is offered here as a support 
for the teacher In preparing his evaluation. 

The procedure comprises four phases and each 
of these IS based on a question: 

Phase 1· 
Phase 2 
Phase 3. 

Phase 4 

Why evaluate? 
What snould be measured? 
How should a measurement 
ment be prepared? 
How Shoula the measurement 
Interpretea? 

Instru­

De 

Phase 1 

For the purposes of evaluation, the teacher must 
first Identify the need(s) to be met. For example, 
s the reason for the evaluation to ascertain the 
extent to which learning oblectlves have Deen 
attained? Is It to make a general assessment at 
the progress of a group? Is It to diagnose the 
strengths and weaknesses of the learning situa­
lion? Is It to discover the causes of particular 
learning difficulties? 

Phase 2 

The measurement instruments should be de­
Signed to take into conSideration not only the 
content on which the objectives are based, but 
also the attitudes and skills which are included 
in the course, 

A table of speCifications for this purpose will 
serve as a guide for preparing measurement 
instruments and a rating scale. This table shows 
the content of the questions and gives the relative 
importance of the related content, given the 
amount of time spent on these, and also takes 
Into account the types of intellectual skill the 
teacher is assessing (taxonomy), 

Phase 3 

Preparation of items is an important task for the 
leacher, In order to avoid ambiguity and unfair­
ness. the items should correspond to the objec­
tives to be measured, In other words, the verb 
used to describe the behaviour, content, and 
context on which the item is based, should be 
closely related to the circumstances under which 
the subject is taught. 

In addition. the items should be clearly expressed 
and formulated to suit the level of the pupils' 
abilities, 

Vanous types of measurement instruments may 
be used to collect information: examinations, 

1 	 Quebec. m'ntstere de I'EducatlOn. DirectIOn gener. du 
developpement pedagogIQue, DirectIOn de l'evaluatlOn 
pedagogIQue. General Policy for Educational Evaluation. 
Quebec. 1981. p. 7. 

2. General Policy for Educational EvaluatIOn. Op. crt.. p. 6. 
3 General Policy for EducatIOnal EvaluatJOn. Op. crt.. p. 6, 
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tests. rating scales. ooservatlon and evaluatlon 
forms. The ooservatlon and evaluation forms nave 
certain Interesttng advantages as they serve to 
collect InformatIon concerntng the development 
of certain attitudes. They also provide an educa­
tional support for pupils with regard to their learn­
ing progress and. at the same time. serve to 
monttor the quality of teaching activities. 

Phase 4 

After the Information is obtained through meas­
urement. the results must be interpreted so that 
a value Judgement may be made. Norm-referen­
ced or criterion-referenced interpretation may 
De used. 

Traditionally. norm-referenced interpretation of 
measurement has had an important place in the 
educational activities of the school. However. 
today It is felt that criterion-referenced interpre­
tation at measurement should be favoured be­
cause. from an instructional point of view. it is 
certainly more relevant to know the pupil'S level 
of mastery of an objective without reference to 
the levels of other pupils than to be informed of 
a score which assesses the pupil's achievements 
in relation to those ot other pupils. Criterion­
referenced interpretation provides a continual 
reinforcement of learning and makes it possible 
to identIfy problems as they occur and to correct 
them. It enables teachers to choose more appro­
priate teaching strategies and learning activities 
to suit the pupils' level of progress. This process 
is called formative evaluation. 

Summative evaluation. on the other hand. is in­
tended to inform the pupil and teacher of the 
extent to which a group of terminal objectives 
has been attained. It provides a sort of evaluation 
balance sheet and may be used at the end of 
teaChing and leaming sequences of varying 
duratIon. Only the results of summative evalua­
tion may be reported and sent to parents. 

To sum up, 'the scores that the 12 and 13 year 
old pupil reteives for his performance are an 
Important motivating factor for him. The teacher 
should mak~ frequent assessments to meet this 
need if he wishes to maintain a good learning 
climate and to obtain a sustained level of pupil 
performance. 
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